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Table S1. Sequences of the ODNs used in FRET-melting assays. 
Code Sequence, 5'→3' 
22AG FAM-AGGGTTAGGGTTAGGGTTAGGG-BHQ1 
cMyc FAM-TGAGGGTGGGTAGGGTGGGTAA-BHQ1 
cKit1 FAM-GGGAGGGCGCTGGGAGGAGGG-BHQ1 
Ct1 FAM-GGTGACAGGGGTATGGGGAGGGG-BHQ1 
BclT FAM-GGGGGCCGTGGGGTGTGAGCTGGGG-BHQ1 
STAT FAM-GGGCTGGGGATGGGGAGGGGG-BHQ1 
VEGF FAM-GGGAGGGTTGGGGTGGG-BHQ1 
22CTA FAM-AGGGCTAGGGCTAGGGCTAGGG-BHQ1 
Hair FAM-GTATAGСTATTTTTATAGСTATA-BHQ1 
ds26 CAATCGGATCGAATTCGATCCGATTG 

 

Table S2. Sequences of the ODNs used in the MST study. 
Code Sequence, 5'→3' 
cKit1 HEX-GGGAGGGCGCTGGGAGGAGGG 
STAT HEX-GGGCTGGGGATGGGGAGGGGG 
VEGF HEX-GGGAGGGTTGGGGTGGG 

 



Table S3. Determination of the mode of cell death by 5b using Annexin-V and PI staining and flow 
cytometric analysis. 

Sample Q1 (necrosis), % Q2 (necrosis / late 
apoptosis), % 

Q3 (apoptosis), % Q4 (viable), % 

5b (28 µM) 4.95 2.55 0.96 91.5 
Doxorubicin (9.2 µM) 8.47 7.85 14.5 69.2 

Control 7.85 6.03 1.25 84.9 
 
 
 

 
Figure S1. Determination of the mode of cell death using Annexin-V and PI staining and flow cytometric 
analysis. Representative biparametric histogram obtained after 24 h treatment of A549 cells with 5b (28 
µM), doxorubicin (9.2 µM) and without treatment (control).  



 
Figure S2. Determination of the mode of cell death using caspase 3/7 staining and flow cytometric 
analysis. Biparametric histograms obtained after 24 h treatment of A549 cells with 5b (28 µM), bortezomib 
(10 µM) and without compound (DMSO). 
 



 
Figure S3. The dual luciferase reporter assay using the pC-Kit1 plasmid. HEK293 cells were transfected 
with the plasmid for 4 hours, followed by treatment with 5b at a concentration of 5, 20 or 50 µM. No 
significant differences in the ability of 5b to perturb relative gene-expressions compared with control, as 
assessed by the ratio of Renilla/Firefly expression levels, were observed. Error bars represent Standard 
error of Mean (SEM). Means were computed from N = 3 independent experiments. 
  



 
Figure S4. The EtBr displacement assay data for 5b (4, 16, 62.5, 250 µM) demonstrates intercalation into 
DNA helix, Acridin-9-amine was used as a control sample . Means were computed from four 
independent experiments. 
 

 
Table S4. Titration of DNA-targets with the benzo-imidazopyrimidinone derivatives. 

Comp. 
Comp. 

concentra on, 
µМ 

ΔTm °C±2 (𝑇 −  𝑇  ) 
22AG cMyc cKit1 Ct1 BclT STAT VEGF  22CTA Hair 

3a 

1  0 0 1 -1 -1 -1 2 0 -1 
2  0 1 2 -1 -1 0 5 1 -1 
5  0 0 1 1 0 0 8 0 0 

10  1 0 2 2 0 0 2 1 -1 
20  1 1 3 2 0 1 1 1 -1 

5a 

1  1 1 6 4 1 2 -1 2 0 
2  2 1 7 4 1 5 -1 2 -1 
5  4 2 11 8 4 7 1 4 1 

10  6 3 14 9 6 10 13 5 2 
20  9 5 17 10 9 13 16 9 3 

6a 

1  0 1 4 2 0 1 4 2 -1 
2  1 1 5 3 0 2 6 1 -1 
5  3 1 8 5 2 6 10 2 0 

10  4 2 10 5 3 8 12 4 0 
20  6 2 12 6 5 13 15 5 1 

7a 

1  1 2 5 2 1 5 8 1 -1 
2  3 2 7 1 1 6 10 2 -1 
5  5 3 12 4 5 13 14 5 2 

10  8 6 15 5 6 14 18 7 3 
20  12 8 19 9 10 18 21 12 4 

  



 
Table S5. Titration of DNA-targets with the naphtho-imidazopyrimidinone derivatives. 

Comp. 
Comp. 

concentra on, 
µM 

ΔTm °C±2 (𝑇 − 𝑇  ) 
22AG cMyc cKit Ct1 BclT STAT VEGF  22CTA Hair 

3b 

1  1 1 2 -1 -1 1 1 0 -1 
2  2 1 4 0 0 2 2 1 -1 
5  4 2 8 -2 0 6 8 2 -3 

10  4 2 7 5 1 9 14 3 0 
20  6 4 11 6 4 10 18 5 0 

5b 

1  5 1 8 5 2 8 17 6 0 
2  7 1 11 6 4 11 20 8 1 
5  9 4 15 7 6 15 22 10 1 

10  13 7 21 16 14 24 27 15 7 
20  16 12 24 23 18 33 31 18 9 

6b 
 

1  4 1 10 9 2 12 16 3 1 
2  6 3 12 6 3 15 19 5 1 
5  7 3 15 6 2 17 22 7 0 

10  11 7 19 13 10 28 28 11 6 
20 23 16 35 30 24 23 >43 22 19 

7b 

1 4 1 10 9 2 12 16 3 1 
2 6 3 12 6 3 15 19 5 1 
5 7 3 15 6 2 17 22 7 0 

10 11 7 19 13 10 28 28 11 6 
20 14 >17 22 17 12 31 30 14 8 

 
 



NMR spectra 
Methyl 2-(7-hydroxy-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetate 2a 
1H spectrum 

 
13C spectrum 

 



Methyl 2-(5-hydroxy-11-oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetate 2b  

1H spectrum 

 
13C spectrum 

 



N-(2-Aminoethyl)-2-(7-hydroxy-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetamide 3a  
1H spectrum 

 
13C spectrum 

 



N-(2-Aminoethyl)-2-(5-hydroxy-11-oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetamide 
3b  
1H spectrum 

 
13C spectrum 

 



Methyl 2-(7-(2-methoxy-2-oxoethoxy)-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetate 4a 
1H spectrum 

 
13C spectrum 

 
  



Methyl 2-(5-(2-methoxy-2-oxoethoxy)-11-oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-
yl)acetate 4b 
1H spectrum 

 
13C spectrum 

 



N-(2-Aminoethyl)-2-(7-(2-((2-aminoethyl)amino)-2-oxoethoxy)-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-
2(1H)-yl)acetamide 5a 
1H spectrum 

 
13C spectrum 

 



N-(2-Aminoethyl)-2-(5-(2-((2-aminoethyl)amino)-2-oxoethoxy)-11-oxonaphtho[2',1':4,5]imidazo[1,2-
c]pyrimidin-10(11H)-yl)acetamide 5b 
1H spectrum 

 
13C spectrum 

 



Ditrifluoroacetate salt of N-(2-(dimethylamino)ethyl)-2-(7-(2-((2-(dimethylamino)ethyl)amino)-2-
oxoethoxy)-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetamide 6a  
1H spectrum 

 
13C spectrum 

 



Ditrifluoroacetate salt of N-(2-(dimethylamino)ethyl)-2-(5-(2-((2-(dimethylamino)ethyl)amino)-2-
oxoethoxy)-11-oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetamide 6b 
1H spectrum 

 
13C spectrum 

 



Ditrifluoroacetate salt of N-(2-guanidinoethyl)-2-(7-(2-((2-guanidinoethyl)amino)-2-oxoethoxy)-1-
oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetamide 7a 
1H spectrum 

 
13C spectrum 

 



Ditrifluoroacetate salt of N-(2-guanidinoethyl)-2-(5-(2-((2-guanidinoethyl)amino)-2-oxoethoxy)-11-
oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetamide 7b 
1H spectrum 

 
13C spectrum 

 
 



Dihydrochloride salt of N-(2-aminoethyl)-2-(5-(2-((2-aminoethyl)amino)-2-oxoethoxy)-11-
oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetamide (5b × 2 HCl) 
1H spectrum 

 
13C spectrum 

 
  



Analy cal HPLC chromatograms 
N-(2-Aminoethyl)-2-(7-(2-((2-aminoethyl)amino)-2-oxoethoxy)-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-
2(1H)-yl)acetamide 5a 

 



 



 
  



N-(2-Aminoethyl)-2-(5-(2-((2-aminoethyl)amino)-2-oxoethoxy)-11-oxonaphtho[2',1':4,5]imidazo[1,2-
c]pyrimidin-10(11H)-yl)acetamide 5b 

 



 

 
  



Ditrifluoroacetate salt of N-(2-(dimethylamino)ethyl)-2-(7-(2-((2-(dimethylamino)ethyl)amino)-2-
oxoethoxy)-1-oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetamide 6a 

 



 



 
  



Ditrifluoroacetate salt of N-(2-(dimethylamino)ethyl)-2-(5-(2-((2-(dimethylamino)ethyl)amino)-2-
oxoethoxy)-11-oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetamide 6b 

 



 



 
  



Ditrifluoroacetate salt of N-(2-guanidinoethyl)-2-(7-(2-((2-guanidinoethyl)amino)-2-oxoethoxy)-1-
oxobenzo[4,5]imidazo[1,2-c]pyrimidin-2(1H)-yl)acetamide 7a 

 



 



 
  



Ditrifluoroacetate salt of N-(2-guanidinoethyl)-2-(5-(2-((2-guanidinoethyl)amino)-2-oxoethoxy)-11-
oxonaphtho[2',1':4,5]imidazo[1,2-c]pyrimidin-10(11H)-yl)acetamide 7b 

 



 



 

 


