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Supporting information 

Figure S1. 1HNMR spectrum (CDCl3, 600 MHz) of compound 4a 

Via Irnerio 48,40126 Bologna



Figure S2. 13CNMR spectrum (CDCl3, 150 MHz) of compound 4a 

Figure S3. ESI-MS- spectrum of compound 4a 



 

Figure S4. 1HNMR spectrum (CDCl3, 600 MHz) of compound 4b 

 

 

Figure S5. 13CNMR spectrum (CDCl3, 150 MHz) of compound 4b 

 

 



 

Figure S6. ESI-MS+ spectrum of compound 4b 

 

 

Figure S7. 1HNMR spectrum (CDCl3, 600 MHz) of compound 4c 



 

 

Figure S8. 13CNMR spectrum (CDCl3, 150 MHz) of compound 4c 

 

 

Figure S9. ESI-MS- spectrum of compound 4c 



 

Figure S10. 1HNMR spectrum (CDCl3, 400 MHz) of compound 5a 

 

 

 

Figure S11. 13CNMR spectrum (CDCl3, 100 MHZ) of compound 5a 

 

 



 

Figure S12. ESI-MS+ spectrum of compound 5a 

 

Figure S13. 1HNMR spectrum (CDCl3, 600 MHz) of compound 5b 



 

Figure S14. 13CNMR spectrum (CDCl3, 150 MHz) of compound 5b 

 

 

Figure S15. ESI-MS+ spectrum of compound 5b 



 

 

Figure S16. 1HNMR spectrum (CDCl3, 600 MHz) of compound 5c 

 

 

Figure S17. 13CNMR spectrum (CDCl3, 150 MHz) of compound 5c 



 

 

Figure S18. ESI-MS+ spectrum of compound 5c 

 

 

Figure S19. 1HNMR spectrum (CDCl3, 600 MHz) of compound 6 

 



 

Figure S20. 13CNMR spectrum (CDCl3, 150 MHZ) of compound 6 

 

 

 

Figure S21. ESI-MS- spectrum of compound 6 



 

 

Figure S22. 1HNMR spectrum (CDCl3, 600 MHz) of compound 8a 

 

 

Figure S23. 13CNMR spectrum (CDCl3, 150 MHz) of compound 8a 



 

 

Figure S24. ESI-MS+ spectrum of compound 8a 

 

Figure S25. 1HNMR spectrum (CDCl3, 600 MHz) of compound 8b 



 

Figure S26. 13CNMR spectrum (CDCl3, 150 MHZ) of compound 8b 

 

 

Figure S27. ESI-MS+ spectrum of compound 8b 

 



 

Figure S28. Docking poses of compound 8a into the binding site of HDAC2 structure (PDB ID: 4LXZ) 

 

 

Figure S29. Docking poses of compound 5a into the binding site of: (a) HDAC8 structure (PDB ID: 4QA3); (b) 
HDAC7 structure (PDB ID: 3C0Z) and (c): HDAC2 structure (PDB ID: 4LXZ), respectively. In both pictures zinc 
ion is represented as green sphere. 

 



 

Figure S30. Docking poses of compound 6 into the binding site of: (a) HDAC8 structure (PDB ID: 4QA3); (b) 
HDAC7 structure (PDB ID: 3C0Z) and (c): HDAC2 structure (PDB ID: 4LXZ), respectively. In both pictures zinc 
ion is represented as green sphere. 

 



 

Figure S31: docking pose for all the evaluated compounds into the HDAC8 and HDAC7 active binding sites in 
two different representations modes (top and bottom). (a): Docking poses of compounds 5a (yellow), 6 
(red) and 8a (blue) in the binding site of HDAC8 structure (PDB ID: 4QA3). Hydrogen bonds and zinc ion are 
represented as green dash line and green sphere, respectively. (b): Docking poses of compounds 5a 
(yellow), 6 (red) and 8a (blue) in the binding site of HDAC7 structure (PDB ID: 3C0Z). Hydrogen bonds and 
zinc ion are represented as green dash line and green sphere, respectively. 

 

 

Table S1. Hydrogen bonds and virtual interactions within 5 Å between compound 5a, 6, and 8a and 
aminoacid residues (and zinc ion) into the binding site of HDAC8 structure (PDB ID: 4QA3) obtained from 
docking evaluation. 

HDAC8-4QA3 aminoacidic 
residues in the active site  

5a 6 8a 

ARG37 (positively charged) 
(-(CH2)3-NH-C(-NH2)=NH2

+ 
 near to -COOCH3 group 

belonging to chain a 
 

ASP101 negatively charged 
(-COO-) 

 near to pyridimidinyl ring  

GLY140 near to pyrimidinyl 
ring 

 near to benzimidazolyl 
moiety 

TRP141 
 

near to pyrimidinyl 
ring 

near to -COOCH3 group 
belonging to chain a 

near to benzimidazolyl 
moiety 

HIS142 
 

near to oxygen atom 
of amide group 

 near to benzimidazolyl 
moiety 

HIS143  
 

near to oxygen atom 
of amide group 

 near to benzimidazolyl 
moiety 

GLY151 
 

 near to amide C=O group 
belonging to chain a 

 

PHE152   near to pyridimidinyl ring  



HIS180 H bond with amidic 
C=O 

H bond with amidic C=O H bond with amidic 
C=O  

PHE207  near to COOCH3 

group 
near to COOCH3 group 
belonging to chain b 

near to COOCH3 group 

PHE208 near to COOCH3 

group 
near to pyridimidinyl ring near to COOCH3 group 

PRO273   near to COOCH3 

group 
near to COOCH3 group 
belonging to chain b 

near to COOCH3 group 

MET274  near to COOCH3 group 
belonging to chain b 

 

GLY303  
 

near to pyrimidinyl 
ring 

near to COOCH3 group 
belonging to chain a 

near to benzimidazolyl 
moiety 

GLY304 
 

near to pyrimidinyl 
ring 

near to COOCH3 group 
belonging to chain a 

near to benzimidazolyl 
moiety 

TYR306  
 

near to amide 
carbonyl 

H bond with amidic C=O near to benzimidazolyl 
moiety 

Zn 502 near to oxygen atom 
of amide group 

near to oxygen atom of 
amide group 

near to oxygen atom 
of amide group 

 

Table S2. Hydrogen bonds and virtual interactions within 5 Å between compound 5a, 6, and 8a and 
aminoacid residues (and zinc ion)  into the binding site of HDAC7 structure (PDB ID: 3C0Z) obtained from 
docking evaluation. 

HDAC7-3C0Z aminoacid 
residues in the active 
site  

5a  6a 8a 

PRO542 near to pyrimidinyl 
ring 

near to COOCH3 group 
belonging to chain a 

 

GLU543 negatively 
charged (-CH2COO-) 

near to pyrimidinyl 
ring 

near to COOCH3 group 
belonging to chain a 

near to COOCH3 

group 
ARG547 (positively 
charged) (-(CH2)3-NH-C(-
NH2)=NH2

+ 

 near to COOCH3 group 
belonging to chain a 

near to COOCH3 

group 

PRO667   near to COOCH3 

group 
PHE679    near to aliphatic 

chain 
near to aliphatic chain a near to aliphatic 

chain 
HIS709 H bond with amidic 

C=O 
H bond with amidic C=O 
belonging to chain a 

H bond with amidic 
C=O 

PHE737 near to COOCH3 

group 
 near to 

benzimidazolyl 
moiety 

PHE738  H bond with ester 
C=O 

near to pyrimidinyl ring and 
the amidic carbonyl of chain a 

near to 
benzimidazolyl 
moiety 

ASP801 negatively 
charged (-COO-) 

near to pyrimidinyl 
ring 

  

HIS806 near to pyrimidinyl 
ring 

  



PRO809   near to COOCH3 

group 
near to pyrimidinyl ring near to 

benzimidazolyl 
moiety 

LEU810  near to pyrimidinyl ring near to 
benzimidazolyl 
moiety 

GLY841  near to COOCH3 group 
belonging to chain a 

near to COOCH3 

group 
GLY842 near to pyrimidinyl 

ring 
 near to COOCH3 

group 
HIS843 near to pyrimidinyl 

ring 
near to aliphatic chain a near to aliphatic 

chain 
ZN101 near to oxygen atom 

of ester group 
near to oxygen atom of amide 
group 

near to oxygen 
atom of amide 
group 

a. Virtual interactions within 5 Å of chain b with: ASP626 (amidic C=O), HIS541, PRO273, and MET274 
(COOCH3 group) 

 

Table S3. Hydrogen bonds and virtual interactions within 5 Å between compound 5a, 6, and 8a and 
aminoacid residues (and zinc ion)  into the binding site of HDAC2-4LXZ (PDB ID: 4LXZ) obtained from 
docking evaluation. 

HDAC2-4LXZ 
aminoacid residues in 
the active site  

5a 6 8a 

ASP04   near to oxygen atom of 
amide group of chain a 

 

HIS33  near to COOCH3 group of 
chain a 

 

PRO34  near to COOCH3 group of 
chain a 

 

MET35   near to benzimidazolyl ring 
LEU144   near to benzimidazolyl ring 
HIS145 
 

near to COOCH3 group near to COOCH3 group of 
chain a 

near to benzimidazolyl ring 

HIS146  near to COOCH3 group near to COOCH3 group of 
chain a 

near to benzimidazolyl ring 

GLY154 near to COOCH3 group near to COOCH3 group of 
chain a 

near to benzimidazolyl ring 

PHE155   near to aliphatic chain a near to COOCH3 group 
CYS156   near to benzimidazolyl ring 
ASP181   near to benzimidazolyl ring 
HIS183 H bond with amidic 

C=O 
 near to aliphatic chain a  H bond with ester C=O  

TYR209  
 

near to pyrimidinyl 
ring 

  

PHE210 
 

near to amide C=O near to pyrimidinyl ring H bond with  ester C=O  

ASP269 near to COOCH3 group near to COOCH3 group of 
chain b 

 



LEU276 near to aliphatic chain near to COOCH3 group of 
chain b 

near to benzimidazolyl ring 

GLY305   near to benzimidazolyl ring 
GLY306  near to COOCH3 group of 

chain b 
near to benzimidazolyl ring 

TYR308 H bond with ester 
C=O 

H bond with ester C=O  

Zn 401 near to COOCH3 group near to COOCH3 group near to nitrogen atoms of 
benzimidazolyl ring 

 

 


