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NMR and MS spectra 

 

Supplementary figure S1. 
1
H NMR (CD3OD) spectrum of 2,6-bis(1H-

benzo[d]imidazol-1-yl)pyridine. 
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Supplementary figure S2. ESI mass spectrum (positive ionization) of 2,6-bis(1H-

benzo[d]imidazol-1-yl)pyridine. 
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Supplementary figure S3. 
1
H NMR (CD3OD) spectrum of 3. 
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Supplementary figure S4. 
13

C NMR (DMSO-d6) spectrum of 3. 
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Supplementary figure S5. ESI mass spectrum (positive ionization) of 3. 
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Supplementary figure S6. 
1
H NMR (CD3OD) spectrum of 5. 
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Supplementary figure S7. 
13

C NMR (DMSO-d6) spectrum of 5. 



 

10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary figure S8. ESI mass spectrum (negative ionization) of 5. 
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Supplementary figure S9. 
1
H NMR (CD3OD) spectrum of 2,6-bis((1H-

benzo[d]imidazol-1-yl)methyl)pyridine. 

 



 

12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary figure S10. ESI mass spectrum (positive ionization) of 2,6-bis((1H-

benzo[d]imidazol-1-yl)methyl)pyridine. 
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Supplementary figure S11. 
1
H NMR (CD3OD) spectrum of 6. 
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Supplementary figure S12. 
13

C NMR (DMSO-d6) spectrum of 6. 
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Supplementary figure S13. ESI mass spectrum (positive ionization)  of 6. 
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Supplementary figure S14. 
1
H NMR (CD3OD) spectrum of 8. 
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Supplementary figure S15. 
13

C NMR (DMSO-d6) spectrum of 8. 
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Supplementary figure S16. ESI mass spectrum (negative ionization) of 8. 
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Anion transport assays in DPPC and EYPC liposomes 
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Supplementary figure S17. Chloride efflux out of DPPC liposomes at 35 °C, 40 °C and 

45 °C. The data at each temperature are obtained by using 10 mol% of benzimidazolium 

salt  1 (relative to DPPC concentrations). The data at each temperature are the average of 

three series of measurements. 
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Adj. R-Squ 0,94651

Value Standard E

E Vmax 85,793 14,7542

E k 14,853 2,80165

E n 2,7721 0,85117

 

Supplementary figure S18. Hill plot for chloride release mediated by compound 1 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 

 

Supplementary figure S19. Hill plot for chloride release mediated by compound 1 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 
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Supplementary figure S20. Hill plot for chloride release mediated by compound 2 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 

 

0 10 20 30 40

-10

0

10

20

30

40

50

60

70

80

90

C
l-

 e
ff
lu

x
 a

ft
e

r 
2

5
0

s
 (

%
)

Mol % of 3

Equation y=Vmax*x^n/(k^n+x^
n)

Adj. R-Squ 0,99996

Value Standard E

E Vmax 113,88 2,40389

E k 24,036 0,60543

E n 1,5822 0,01505

 

Supplementary figure S21. Hill plot for chloride release mediated by compound 3 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 
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Supplementary figure S22. Hill plot for chloride release mediated by compound 3 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 
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Supplementary figure S23. Hill plot for chloride release mediated by compound 4 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 
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Supplementary figure S24. Hill plot for chloride release mediated by compound 4 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 
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Supplementary figure S25. Hill plot for chloride release mediated by compound 5 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 
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Supplementary figure S26. Hill plot for chloride release mediated by compound 5 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 
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Supplementary figure S27. Hill plot for chloride release mediated by compound 6 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 



 

25 

 

0 10 20

-10

0

10

20

30

40

50

60

70

80

90

C
l-

 e
ff
lu

x
 a

ft
e

r 
1

0
s
 (

%
)

Mol % of 6

Equation y = START + (END - START) * x^n  /  (k^n  
+  x^n)

Adj. R-Square 0,99864

Value Standard Error

E START -0,73136 0,44149

E END 16,85742 0,36783

E k 5,72644 0,2128

E n 3,81984 0,62844

 

Supplementary figure S28. Hill plot for chloride release mediated by compound 6 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 
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Supplementary figure S29. Hill plot for chloride release mediated by compound 7 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 
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Supplementary figure S30. Hill plot for chloride release mediated by compound 7 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 
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Supplementary figure S31. Hill plot for chloride release mediated by compound 8 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 250 s after injection. 
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Supplementary figure S32. Hill plot for chloride release mediated by compound 8 from 

EYPC LUVs loaded with 100 mM NaCl buffered to pH 6.4 with 10 mM phosphate 

buffer. The vesicles were dispersed in 100 mM NaNO3 buffered to pH 6.4 with 10 mM 

phosphate buffer. Chloride efflux was measured 10 s after injection. 

 

 

 

U-tube experiment 

 

 

 

 

 

Supplementary figure S33. U-tube experiment scheme. A: Aqueous donating phase 

containing 0.1 mM Lucigenin (water, 5 mL). B: Receiving phase (water, 5 mL). C: Bulk 

organic phase (CHCl3, 10 mL) with ionophore (1mM) or without. 
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Supplementary figure S34. Increase of the lucigenin’s fluorescence in U-tube tests in 

the presence of compounds 6,7 and the blank. 

 

 

 

 

 

 

 

 

 

 

 

 

Minimal inhibitory concentration (MIC) determination  
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Supplementary figure S35. Dose-dependent growth inhibition of E.coli (DH5α) by 1. 
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Supplementary figure S36. Dose-dependent growth inhibition of E.coli (DH5α) by 2. 
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Supplementary figure S37. Dose-dependent growth inhibition of E.coli (DH5α) by 3. 
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Supplementary figure S38. Dose-dependent growth inhibition of E.coli (DH5α) by 4. 
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Supplementary figure S39. Dose-dependent growth inhibition of E.coli (DH5α) by 5. 
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Supplementary figure S40. Dose-dependent growth inhibition of E.coli (DH5α) by 6. 
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Supplementary figure S41. Dose-dependent growth inhibition of E.coli (DH5α) by 7. 
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Supplementary figure S42. Dose-dependent growth inhibition of E.coli (DH5α) by 8. 
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Supplementary figure S43. Dose-dependent growth inhibition of E.coli (SK037) by 1. 
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Supplementary figure S44. Dose-dependent growth inhibition of E.coli (SK037) by 2. 
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Supplementary figure S45. Dose-dependent growth inhibition of E.coli (SK037) by 3. 
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Supplementary figure S46. Dose-dependent growth inhibition of E.coli (SK037) by 4. 
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Supplementary figure S47. Dose-dependent growth inhibition of E.coli (SK037) by 5. 
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Supplementary figure S48. Dose-dependent growth inhibition of E.coli (SK037) by 6. 
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Supplementary figure S49. Dose-dependent growth inhibition of E.coli (SK037) by 7. 
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Supplementary figure S50. Dose-dependent growth inhibition of E.coli (SK037) by 8. 
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Supplementary figure S51. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 1. 
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Supplementary figure S52. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 2. 
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Supplementary figure S53. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 3. 
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Supplementary figure S54. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 4. 
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Supplementary figure S55. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 5. 
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Supplementary figure S56. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 6. 
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Supplementary figure S57. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 7. 
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Supplementary figure S58. Dose-dependent growth inhibition of  B.thuringiensis 

(HD73) by 8. 

 
 


