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Figure S1: 1H NMR spectra of derivative 2  
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Figure S2: DEPT NMR spectra of derivative 2 
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Figure S3: HPLC trace of derivative 2 
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Figure S4:1H NMR spectra of derivative 13 
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Figure S5: DEPT NMR spectra of derivative 13 
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Figure S6: HPLC trace of derivative 13 
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Figure S7: 1H NMR spectra of derivative 14 
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Figure S8:13C NMR spectra of derivative 14 
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Figure S9: HPLC trace of derivative 14 
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Figure S10: 1H NMR spectra of derivative 15 
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Figure S11: DEPT NMR spectra of derivative 15 
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Figure S12: HPLC trace of derivative 15  
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Figure S13: 1H NMR spectra of derivative 16 
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Figure S14: DEPT NMR spectra of derivative 16 
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Figure S15: HPLC trace of derivative 16  
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Figure S16: 1H NMR spectra of derivative 17 
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Figure S17: DEPT NMR spectra of derivative 17 
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Figure S18: HPLC trace of derivative 17  
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Figure S19: 1H NMR spectra of derivative 18 
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Figure S20: DEPT NMR spectra of derivative 18 
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Figure S21: HPLC trace of derivative 18  
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Figure S22: 1H NMR spectra of derivative 19 
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Figure S23: DEPT NMR spectra of derivative 19 
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Figure S24: HPLC trace of derivative 19  
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Figure S25: 1H NMR spectra of derivative 20 
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Figure S26: DEPT NMR spectra of derivative 20 
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Figure S27: HPLC trace of derivative 20 
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Figure S28: 1H NMR spectra of derivative 23 
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Figure S29: DEPT NMR spectra of derivative 23 
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Figure S30: HPLC trace of derivative 23 
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Figure S31: 1H NMR spectra of derivative 24 
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Figure S32: DEPT NMR spectra of derivative 24 
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Figure S33: HPLC trace of derivative 24 
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Figure S34: 1H NMR spectra of derivative 25 
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Figure S35: DEPT NMR spectra of derivative 25 
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Figure S36: HPLC trace of derivative 25  
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Figure S37: 1H NMR spectra of derivative 26 
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Figure S38: DEPT NMR spectra of derivative 26 
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Figure S39: HPLC trace of derivative 26 
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Figure S30: 1H NMR spectra of derivative 27 
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Figure S41: DEPT NMR spectra of derivative 27 
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   Figure S42: HPLC trace of derivative 27 
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Figure S43: 1H NMR spectra of derivative 28 
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Figure S44: 13C NMR spectra of derivative 28 
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Figure S45: HPLC trace of derivative 28 
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Figure S46: 1H NMR spectra of derivative 31 
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Figure S47: DEPT NMR spectra of derivative 31 
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Figure S48: HPLC trace of derivative 31  
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Figure S49: 1H NMR spectra of derivative 41 
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Figure S50: DEPT NMR spectra of derivative 41 
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Figure S51: HPLC trace of derivative 41 



S-54 
 

 

Figure S52: 1H NMR spectra of derivative 42 
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Figure S53: DEPT NMR spectra of derivative 42 
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Figure S54: HPLC trace of derivative 42 
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Figure S55: 1H NMR trace of derivative 43 
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Figure S56: DEPT NMR spectra of derivative 43 
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Figure S57: HPLC trace of derivative 43 
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Figure S58: 1H NMR spectra of derivative 47 
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Figure S59: DEPT NMR spectra of derivative 47 
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Figure S60: HPLC trace of derivative 47 
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Figure S61: 1H NMR spectra of derivative 51 



S-64 
 

 

Figure S62: DEPT NMR spectra of derivative 51 
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Figure S63: HPLC trace of derivative 51 
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Figure S64: 1H NMR spectra of derivative 52 
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Figure S65: DEPT NMR spectra of derivative 52 
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Figure S66: HPLC trace of derivative 52 
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Figure S67:1H NMR spectra of derivative 57 
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Figure S68: DEPT NMR spectra of derivative 57 
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Figure S69: HPLC trace of derivative 57 
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Figure S70: 1H NMR spectra of derivative 59 
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Figure S71: DEPT NMR spectra of derivative 59 
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Figure S72: HPLC trace of derivative 59 
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Figure S73: 1H NMR spectra of derivative 60 
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Figure S74: DEPT NMR spectra of derivative 60 
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Figure S75: HPLC trace of derivative 60 
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Figure S76: 1H NMR spectra of derivative 67 
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Figure S77: DEPT NMR spectra of derivative 67 
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Figure S78: HPLC trace of derivative 67 
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Figure S79: 1H NMR spectra of derivative 68 
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Figure S80: DEPT NMR spectra of derivative 68  



S-83 
 

 

Figure S81: HPLC trace of derivative 68 
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Figure S82:1H NMR spectra of derivative 71 
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Figure S83: DEPT NMR spectra of derivative 71 
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Figure S84: HPLC trace of derivative 71
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Table S1. Photoinduced degradation of retigabine (RET) and its analogues under UV Lighting. 

Results are expressed as percentage of degradation ± SD. 

Compound % Degradation (3h, UV) Dimers Formation 

RET 61.3±0.1 Yes 

13 30.6 ± 2.2 Yes 

  14 73.2±0.4 Yes 

17 79.8 ± 4.2 Yes 

19 64.8 ± 0.9 Yes 

23 97.7± 1.0 No 

24 79.8 ± 4.2 No 

41 19.5±4.7 Yes 

43 98.4±0.2 Yes 

52 74.9± 0.1 Yes 

25 63.3±2.8 No 

26 99.5±0.1 No 

60 34.8± 1.8 No 
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Figure S85: A) HPLC traces of retigabine at 550 nm together with picture of the clear sample vial at T0; B) HPLC traces of retigabine at 550 nm 3h after 

exposition to light together with picture of the oxidized sample vial  
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Figure S86: HPLC traces of compound 18 at 550 nm 3h after exposition to light together with picture of the oxidized sample vial  
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Figure S87: HPLC traces of compound 19 at 550 nm 3h after exposition to light together with picture of the oxidized sample vial 
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Figure S88: HPLC traces of compound 25 at 550 nm 3h after exposition to light together with picture of the clear sample vial 
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Figure S89: HPLC traces of compound 52 at 550 nm 3h after exposition to light together with picture of the oxidized sample vial 
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Figure S90: HPLC traces of compound 17 at 550 nm 3h after exposition to light together with picture of the oxidized sample vial 
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Figure S91: HPLC traces of compound 26 at 550 nm 3h after exposition to light together with picture of the clear sample vial 
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Figure S92: HPLC traces of compound 60 at 550 nm 3h after exposition to light together with picture of the clear sample vial
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Figure S93. Sequence alignment of the S5, S6 and the S5-S6 intervening linker forming the pore domain of 

the indicated Kv subunits (www.ebi.ac.uk/Tools/psa/). Numbers above the sequences indicate the residues 

interacting with retigabine, 23a and 24a. 
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Figure S94. Ligand interaction diagram of 120ns-long MD simulations of Kv7.2 in complex with retigabine 

(A), 23a (B) and 24a (C). Only residues interacting with the ligand for at least 12ns out of 120ns of MD 

simulation time are shown. Hydrophobic residues are depicted in green, polar ones in cyan. H-bonds are 

represented by magenta arrows (dashed when side chain atoms are involved); green solid lines represent π-π 

interactions. 
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Compound V225 F304 L312 

Retigabine 6.59±0.59 Å 3.83±0.42 Å 4.52±0.38 Å 

23a 4.21±0.49 Å 4.17±0.46 Å 3.85±0.32 Å 

24a 4.78±0.35 Å 3.80±0.34 Å 3.88±0.24 Å 

Table S2. Average distances between ligands retigabine, 23a and 24a and Kv7.2 residues V225, F304 and 

L312. Minimum distances between ligands and protein atoms are averaged over 120ns-long MD simulations 

and are reported together with their standard deviations. For the protein, side chain heavy atoms only have 

been considered, while for the ligands were considered only the heavy atoms at N1 (excluding amide moiety 

atoms). 

 

 

 

Figure S95. Ligand interaction diagram of 120ns-long MD simulations of Kv7.2 in complex with 42. Only 

residues interacting with the ligand for at least 12ns out of 120ns of MD simulation time are shown. 

Hydrophobic residues are depicted in green, polar ones in cyan. H-bonds are represented by magenta arrows 

(dashed when side chain atoms are involved); green solid lines represent π-π interactions. 

 

 

 

 

Compound F240 L272 F305 

Retigabine 5.34±0.48 Å 6.57±0.63 Å 6.12±0.34 Å 

42 5.13±0.45 Å 7.60±0.79 Å 6.96±0.58 Å 

Table S3. Average distances between ligands retigabine and 42 and Kv7.2 residues F240, L272 and F305. 

Distances between ligands and protein atoms are averaged over 120ns-long MD simulations and are reported 

together with their standard deviations. Distances have been calculated between residues side chain atoms 

centroids and the centroid of each ligand terminal phenyl group.
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Figure S96. HPLC chromatograms at different time points showing stability of compound 60 solubilized in saline buffer
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Figure S97. Plasma concentration-time curves after a single-dose of Retigabine (3mg/Kg) or 

compound 60 (0,3 mg/Kg) injected i.p in rats. Values are represented as mean with ±SD (n=3) 
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Figure S98. Pharmacological characterization of CHO cells expressing Kv7.2/Kv7.3 channels. (A) 

Representative current traces from CHO cells transiently- or stably-expressing Kv7.2/Kv7.3 

channels. (B) Current density calculated at 0 mV from CHO cells transiently- (CTL) or stably-

expressing Kv7.2/Kv7.3 (Clone 5) channels. (C) Current inhibition induced by application of 3 mM 

tetraethylammonium (TEA). 

 


