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1. NMR Spectra of the compounds 

1.1. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 4a  

 

 



 

 

 



1.2. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 4b  

 

 

 



 

 

 



1.3. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 4c  

 

 

 



 

 



1.4. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 4d  

 

 



 

 



1.5. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 5  

 

 

 



 

 



1.6. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6a  

 

 



 

 

 



1.7. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6b  

 

 



 

 

 



 

 

1.8. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6c  

 



   

 

 

 



 

 

1.9. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6d  

 



 

 

 

 



 

 

1.10. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6e  

 



 
 

 



 

 

 



1.11. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6f  

 
 

 



 
 

 



1.12. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6g  

 

 



 
 

 



1.13. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6h  

 
 

 



 
 

 



 

 
 

1.14. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6i  

 



 
 

 



 
 

1.15. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6j  

 
 



 

 



 

 
 

1.16. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 6k  

 



1.17. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 7a  

 
 

 



 

 



1.18. 1H, 13C, COSY and HETCOR (aliphatic)-NMR spectra in DMSO of the compound 7b  

 
 

 



 
 

 



Docking studies 
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  Figure S1. (a) Binding site and docking pose of the co-crystallized AC2 (hydrogen bonds are in blue 

dashlines);  (b)  Binding pocket and docking pose of the co-crystallized AC2 (hydrogen bonds are in blue 

dashlines); (c) Docking pose of the co-crystallized AC2  interacting with the amino acid residues of the 

ligand binding site of thymidine kinase 

 

   

(a)               (b)   

Figure S2. (a) Hydrogen bonds between amino acids residues and co-crystallized AC2;  

(b) Docking validation of the co-crystallized;  



 

   
 

    (a)       (b) 

Figure S3. (a) Docking pose of the 6i ligand interacting with amino acids residues;  

(b) Docking pose of the 6k ligand interacting with amino acids residues.  

 

 

   
     (a)                                                                     (b) 

Figure S4. (a) Docking pose of all ligands (b) Docking poses of AC2 and of the compound 4a-4d. 

 



   

   (a)             (b) 

Figure S5. (a) Docking poses of AC2 and of the compound 6a-6k, 

(b) Docking poses of AC2 and of  the compound 7a,7b 

 

  



Table S1. List of docking interactions between the ligand molecules and thymidine kinase using CLC Drug Discovery 

Workbench Software. 

 
Ligand Score RMSD Group 

interaction 

Hydrogen 

bond 

Bond 

length 

Acyclovir -49.29 0.71 GLN 125; GLY 129; ILE 100; MET 128; TRP 88; ILE 97; TYR 101; GLU 

225; ARG 222; ARG 176; ALA 168; TYR 132; TYR 172; ALA 167; ARG 

163; MET 231; HIS 58 

- N sp2 (N2)– O sp2 from GLN 125 

- O sp2 (O6) – O sp3 from TYR 132 

- O sp3 (O3) – O sp2 from GLU 225 

- O sp3 (O1) – O sp3 from TYR 101 

2.728 Å 

2.905 Å 

3.023 Å 

3.108 Å 

4a -63.16 0.01 GLN 125; GLY 129; ILE 100; MET 128; TRP 88; ILE 97; TYR 101; GLU 

225; ARG 222; ARG 176; ALA 168; TYR 132; TYR 172; ALA 167; ARG 

163; MET 231; HIS 58; PRO 173; LYS 62; GLU 83; 

- N sp2 (N31)– O sp2 from GLN 125 

- O sp3 (O5) – N sp2 from ARG 163 

2.664 Å 

3.057 Å 

4b -59.49 0.008 MET 231; GLU 225; TYR 101; ARG 222; HIS 58; LYS 62; ARG 163; 

ARG 176; ILE 100; ILE 97; MET 121; TYR 172; GLU 83; TYR 132; 

MET 128; TRP 88; GLN 125. 

- O sp2 (O41) – N sp2 from ARG 176 

- O sp2 (O41) – N sp2 from GLN 125 

- O sp2 (O21) – N sp2 from ARG 176 

- O sp2 (O21) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from ARG 163 

3.224 Å 

2.883 Å 

3.145 Å 

2.753 Å 

2.789 Å 

4c -62.37 0.02 TYR 132; GLU 83; ARG 163; ALA 168; TRP 88; MET 128; GLN 125; 

LYS 62; TYR 172; ILE 97; MET 121; ILE 100; ARG 176; TYR 101; GLU 

225; MET 231; ARG 222; HIS 58;  

- O sp3 (O5) – N sp2 from ARG 163 

- O sp2 (O41) – N sp2 from GLN 125 

- O sp2 (O21) – O sp3 from TYR 101 

- O sp2 (O21) – N sp2 from ARG 176 

2.833 Å 

2.882 Å 

2.652 Å 

3.093 Å 

4d -65.53 0.01 MET 121; GLN 125; ILE 100; TYR 101; TRP 88; ILE 97; MET 128; ARG 

176; PRO 173; TYR 172; MET 231; ARG 163; HIS 58; LYS 62; GLU 83; 

ARG 222; GLU 225; TYR 132. 

- O sp3 (O5) – N sp2 from ARG 163 

- O sp2 (O21) – N sp2 from ARG 176 

- O sp2 (O21) – O sp3 from TYR 101 

- N sp2 (N31) – N sp2 from ARG 176 

- N sp2 (N31) – N sp2 from ARG 176 

- N sp3 (N41) – N sp2 from ARG 176 

- N sp3 (N41)– N sp2 from GLN 125 

- N sp3 (N41)– O sp2 from GLN 125 

2.779 Å 

3.020 Å 

2.862 Å 

2.958 Å 

3.078 Å 

3.293 Å 

2.794 Å 

3.053 Å 

5 -58.79 0.03 LYS 62; HIS 58; ARG 222; GLU 225; TYR 101; ILE 100; ARG 176; ILE 

97; TYR 172; ARG 163; ALA 167; ALA 168; GLU 83; GLN 125; MET 

128; TRP 88; GLY 129; TYR 132. 

Ligand does not form hydrogen bonds with 

amino acid residues 

 

6a -59.37 0.02 GLU 225; TYR 101; MET 231; ARG 222; GLY 59; HIS 58; PRO 57; LYS 

62; ILE 97; ILE 100; ARG 176; MET 128; GLN 125; TRP 88; TYR 172; 

GLU 83; ASP 163; ARG 163; TYR 132. 

- N sp3 (N61) – N sp2 from ARG 222 

- N sp3 (N61) – O sp2 from SO4 A 

- N sp2 (N11) – N sp2 from ARG 163 

- O sp3 (O5) – N sp2 from HIS 58 

- O sp3 (O5) – O sp3 from TYR 101 

2.956 Å 

3.660 Å 

2.944 Å 

3.104 Å 

2.557 Å 



6b -51.59 0.06 THR 63; LYS 62; ASP 162; GLU 83; ARG 163; TYR 132; TRP 88; MET 

128; GLY 56; HIS 56; PRO 57; ARG 222; GLY 59; GLN 125; TYR 172; 

ILE 97; GLU 225; MET 231; TYR 101; ILE 100; ARG 176. 

- O sp3 (O5) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from HIS 58 

- N sp3 (N61) – N sp2 from ARG 222 

- N sp3 (N61)– O sp2 from SO4 A 

- N sp3 (N61)– O sp2 from GLU 83 

- N sp2 (N11) – N sp2 from ARG 163 

2.538 Å 

3.077 Å 

2.880 Å 

3.044 Å 

2.720 Å 

3.125 Å 

6c -38.45 0.02 TRP 88; ILE 97; ARG 222; MET 128; GLU 225; ILE 100; TYR 101; GLN 

221; GLN 125; TYR 132; GLU 83; ASP 162; THR 63; ARG 163; LYS 

62; HIS 58; GLY 59; LEU 217; PRP 57; GLY 56; ILE 235; MET 231; 

ARG 176; TYR 172. 

- O sp3 (O5) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from HIS 58 

- N sp3 (N61) – N sp2 from ARG 222 

- N sp3 (N61) – N sp2 from ARG 222 

- N sp3 (N61)– N sp2 from ARG 222 

- N sp3 (N61)– O sp2 from GLU 83 

- N sp2 (N11) – N sp2 from ARG 222 

2.766 Å 

3.321 Å 

2.649 Å 

3.322 Å 

3.076 Å 

2.903 Å 

3.151 Å 

6d -39.94 0.13 THR 63; LYS 62; GLU 83; ASP 162; TRP 88; ARG 222; GLU 225; GLY 

59; ILE  97; THR 96; HIS 58; ILE 100; TYR 101; MET 231; ARG 176; 

TYR 172; GLN 125; PRO 57; MET 128; ARG 163; TYR 132. 

- O sp3 (O5) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from ARG 176 

- N sp3 (N61) – O sp3 from GLU 83 

- N sp3 (N61)– N sp2 from ARG 222 

- N sp3 (N61)– N sp2 from ARG 222 

2.951 Å 

2.963 Å 

2.966 Å 

3.365Å 

3.044 Å 

6e -55.54 0.29 ASP 162; GLU 83; ARG 163; THR 63; LYS 62; TYR 132; MET 85; ALA; 

167; GLY 129; TRP 88; ALA 168; MET 128; ALA 168; GLN 125; THR 

96; ILE 97; PRO 173; ARG 222; HIS 58; PRO 57; GLY 59; TYR 101; 

GLU 225; MET 121; ALA 175; MET 231; ARG 176; MET 182; ILE 100; 

PRO 173. 

- O sp3 (O5) – O sp2 from GLU 83 

- O sp3 (O5) – N sp2 from ARG 222 

- N sp3 (N11) – O sp3 from TYR 101 

- N sp3 (N61)– N sp2 from ARG 176 

- N sp3 (N61)– N sp2 from ARG 176 

- O sp3 (O12) – O sp2 from TYR 172 

- O sp3 (O12) – O sp2 from GLN 125 

- O sp3 (O12) – O sp2 from GLN 125 

2.590 Å 

2.912 Å 

2.932 Å 

2.937 Å 

3.015 Å 

2.961 Å 

2.680 Å 

2.878 Å 

6f -26.86 0.02 MET 121; ALA 124; GLN 125; MET 128; ARG 176; PRO 173; ALA 168; 

TYR 172; ALA 168; TYR 172; TYR 132; ALA 167; ARG 163; PRO 57; 

HIS 58; GLU 83; GLY 59; LYS 62; ARG 222; GLU 225; MET 231; ILE 

97; TYR 101; ILE 100; TRP 88 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – O sp2 from SO4 A 

- N sp2 (N11)– N sp2 from ARG 176 

- N sp2 (N31)– O sp3 from TYR 101 

2.952 Å 

2.037 Å 

2.695 Å 

3.288 Å 

2.557 Å 

6g -19.26 0.02 LYS 32; HIS 58; GLY 59; MET 231; LEU 217; ARG 220; GLN 221; ARG 

222; GLU 225; TYR 101; ILE 100; ILE 97; TRP 88; ALA 124; MET 128; 

GLN 125; GLY 129; ARG 176; GLU 83; PRO 173; TYR 172; ALA 168; 

TYR 132; LEU 169; ARG 163; ALA 167; MET 85. 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – O sp2 from GLU 225 

- O sp3 (O5) – O sp2 from GLU 225 

- N sp3 (N61)– O sp2 from GLN 125 

3.218 Å 

3.315 Å 

2.992 Å 

3.135 Å 

6h -32.12 0.47 TRP 88; GLU 83; TYR 132; THR 63; ARG 222; MET 128; ILE 97; GLU 

225; ILE 100; GLN 125; TYR 101; ARG 163; LYS 62; HIS 58; GLY 59; 

TYR 172; PRO 57; ARG 176; MET 231; ILE 235. 

- O sp3 (O5) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from HYS 58 

- N sp2 (N11)– N sp2 from ARG 222 

- O sp3(O42) – N sp2 from ARG 163 

- O sp3(O42) – N sp2 from ARG 163 

2.504 Å 

3.028 Å 

3.363 Å 

2.658 Å 

3.393 Å 



- O sp3(O42) – N sp3 from LYS 62 2.835 Å 

6i -70.21 0.09 TYR 239; ASP 55; PRO 57; HIS 164; ALA 167; ARG 163; LYS 62; TYR 

172; PRO 173; ALA 168; ARG 176; TYR 132; GLY 129; GLN 125; MET 

128; MET 121; ALA 124; TRP 88; ILE 100; ILE 97; TYR 101; GLU 225; 

ARG 222, MET 85; GLU 83; MET 85; MET 231. 

- N sp2 (N11) – N sp2 from ARG 176 

- N sp2 (N21) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – O sp2 from SO4 A 

- O sp3 (p-OH) – O sp3 from TYR 132 

- O sp3 (p-OH) – O sp2 from ARG 163 

3.125 Å 

2.502 Å 

3.188 Å 

3.033 Å 

2.802 Å 

3.229 Å 

3.069 Å 

6j -62.08 1.57 GLY 59; GLU 83; ASP 55; HIS 58; ARG 163; ARG 222; METV85; PRO 

57; HIS 164; TYR 132; TYR 239; ALA 167; GLU 225; TRP 88; ILE 92; 

MET 128; MET 231; TYR 172; ALA 168; GLY 129; TYR 101; ILE 100; 

ALA 124; GLN 125; PRO 173; ARG 176. 

- N sp2 (N11) – O sp3 from TYR 101 

- N sp2 (N21) – N sp2 from ARG 176 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – O sp2 from SO4 A 

- O sp3 (p-CH3O) – O sp3 from TYR 132 

2.499 Å 

3.201 Å 

3.048 Å 

3.136 Å 

2.773 Å 

3.169 Å 

6k -70.07 0.07 LYS 62; GLY 59; HIS 58; PRO 57; ARG 163; MET 231; AEG 222; GLU 

225; GLU 83; MET 85; ILE 97; TRP 88; TYR 101; TYR 132; ILE 100; 

ALA 168; ALA 167; TYR 172; ARG 176; PRO 173; ALA 124; MET 121; 

GLN 125; MET 128; GLY 129. 

- N sp2 (N21) – N sp2 from ARG 176 

- N sp2 (N1) – O sp3 from TYR 101 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – N sp2 from ARG 222 

- O sp3 (O5) – O sp2 from SO4 A 

3.215 Å 

2.553 Å 

2.748 Å 

3.333 Å 

2.944 Å 

7a -57.27 0.02 TYR 132; TRP 88; MET 128; GLN 125; ASP 162; GLU 83; ARG 163; 

THR 63; LYS 62; HIS 58; ARG 222; GLY 59; GLU 225; MET 231; TYR 

101; ARG 176; ILE 100; ILE 97; TYR 172. 

- O sp3 (O61) – N sp3 from LYS 62 

- O sp3 (O61) – N sp2 from ARG 222 

- N sp2 (N11) – N sp2 from ARG 163 

- O sp3 (O5) – N sp2 from HIS 58 

- O sp3 (O5) – O sp3 from TYR 101 

3.314 Å 

3.095 Å 

2.916 Å 

3.109 Å 

2.561 Å 

7b -53.11 0.55 THR 63; LYS 62; ASP 162; GLU 83; TYR 132; HIS 58; ARG 132; TRP 

88; MET 428; TYR 172; GLN 125; ARG 176; MET 231; TYR 101; ILE 

100; ILE97; GLU 225. 

- O sp3 (O61) – N sp3 from ARG 222 

- O sp3 (O61) – N sp2 from ARG 163 

- N sp2 (N11) – N sp2 from ARG 163 

- O sp3 (O5) – N sp2 from HIS 58 

- O sp3 (O5) – O sp3 from TYR 101 

3.358 Å 

3.224 Å 

3.034 Å 

3.080 Å 

2.540 Å 

 

 1 refers to the atoms in the heterocyclic base; 2refers to the atoms in the substituted radical at the N6 atom or O6 

 

 

 

 


