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N-Hydroxy-5-(4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)pentanamide 
(11a)  
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N-Hydroxy-6-(4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)hexanamide 
(11b)  
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N-Hydroxy-7-(4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)heptanamide 
(11c)  
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N-Hydroxy-8-(4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)octanamide 
(11d)  
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N-Hydroxy-4-(4-((4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)methyl)-
1H-1,2,3-triazol-1-yl)butanamide (7a)  
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N-Hydroxy-5-(4-((4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)methyl)-
1H-1,2,3-triazol-1-yl)pentanamide (7b)  
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N-Hydroxy-3-(4-(2-(4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)ethyl)-
1H-1,2,3-triazol-1-yl)propanamide (7c)  
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N-Hydroxy-4-(4-(2-(4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-yl)ethyl)-
1H-1,2,3-triazol-1-yl)butanamide (7d)  
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N-hydroxy-4-((perbromo-2H-benzo[d][1,2,3]triazol-2-yl)methyl)benzamide (15a)  
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N-hydroxy-4-((perbromo-1H-benzo[d][1,2,3]triazol-1-yl)methyl)benzamide (15b)  
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N-hydroxy-4-((4,5,6,7-tetrabromo-2-(dimethylamino)-1H-benzo[d]imidazol-1-
yl)methyl)benzamide (19)  
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Figure 1S: PyMOL stick and cartoon representation of the best docking poses obtained for the set 
of compounds in CK2. For the sake of clarity, only heavy atoms are shown. 
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Figure 2S: PyMOL stick and cartoon representation of the best docking poses compared with the 
binding of the reference compound JRJ (colored in olive green) within CK2. a) binding of 
compounds 11a-d, 7a, 7d and 19 that achieve a perfect superimposition of the TBI moiety with 
that of JRJ. b) binding of compounds 15a-b that present a different orientation of the TBB moiety 
compared to reference compound JRJ. 

  



S21 
 

   

   

   

   

 

 

Figure 3S. PyMOL sick and cartoon representation of the complexes of the most populated 
conformers of compounds 7a, 7c, 7d and 11a-d with CK2. Graphical representations of the 
evolution during the entire simulation time (ns) of the hydrogen bond interaction established 
between the hydroxamic acid and the side chain of Asp156.  



S22 
 

 

 

 

 

Figure 4S: PyMOL sick and cartoon representation of the complex of most the populated 
conformer of compound 7b within CK2. Graphical representations of the evolution during the 
entire simulation time (ns) of the hydrogen bond interaction established between the hydroxamic 
acid and the side chain and backbone of Asn118 (top) and Thr119 (bottom), respectively. 
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Figure 5S: PyMOL stick and cartoon representation of the bidentate chelation and hydrogen bond 
stabilization to the catalytic site of HDAC1 (left) and HDAC6 (right) of the hydroxamate of 
compound 11d selected as representation of the binding of all of the compounds studied. 
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Figure 6S: PyMOL stick and cartoon representation of the best docking poses obtained for the set 
of compounds in HDAC1. For the sake of clarity only heavy atoms are shown. 
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Figure 7S: PyMOL stick and cartoon representation of the best docking poses obtained for the set 
of compounds in HDAC6. For the sake of clarity only heavy atoms are shown. 
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Table 1S: RMSD (Å) values of the set of compounds in complex with CK2. 
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Table 2S: RMSD (Å) values of the set of compounds in complex with HDAC1. 
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Table 3S: RMSD (Å) values of the set of compounds in complex with HDAC6. 

   

   

   

   

   

   

  

  

 

  



S31 
 

Table 4S. LC50 values for 7c, 11a-d and 19 towards human tumor and pseudonormal cell lines in 
vitro  

 

Compound LC50 values of compounds for cell line, µM (M±SD) 

 Jurkat MCF-7 HCT-116 HEK293 HL-60 HL-60/adr HL-60/vinc 

7c 10,69±1,50 15,66±2,54 4,22±0,46 23,33±4,44 7,67±1,18 16,23±1,70 17,56±1,25 

11b 10,04±1,15 9,97±0,99 1,90±0,24 13,61±0,76 6,59±0,96 10,63±1,55 12,67±3,50 

11c 5,63±0,78 9,02±0,90 3,10±0,37 8,41±1,28 4,69±0,54 8,40±1,23 2,49±1,11 

11d 14,17±1,83 27,75±6,06 16,87±3,90 >30 29,69±4,40 15,10±1,59 >30 

15a >30 13,66±2,67 8,67±1,02 >30 >30 >30 >30 

19 21,80±3,17 13,55±0,78 11,30±1,01 24,47±8,335 >30 >30 26,58±6,05 
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Figure 8S. Induction of reactive oxygen species (ROS) by the indicated CK2-HDAC dual 

inhibitors (10 µM and 30 µM, 24 hours) in HL-60, HL-60/adr and HL-60/vinc leukemia cells at 

24h incubation DCFDA (A) and DHE (B) assays were used to visualize hydrogen peroxide and 

superoxide production and the respective fluorescence was measured at the single cell level in 

FACS analyses. One of three experiments delivering comparable data is shown. 

 


