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Table S1. Interaction of compounds 9a–e with target proteins 

Protein Ligand Interaction 

Name Residue Name Residue Type Distance 

[Å] 

G1N 

A:Tyr390 

9a 

Sulfonamide oxygen Conventional hydrogen bond 1.76 

B:Lys311 Triazole nitrogen Conventional hydrogen bond 2.67 

A:Leu353 Sulfonamide nitrogen Conventional hydrogen bond 2.42 

A:Ile389 Sulfonamide oxygen Carbon hydrogen bond 2.75 

A:Asp354 Pyridine ring C2 Carbon hydrogen bond 2.29 

B:Asp354 Pyridine ring C2’ Carbon hydrogen bond 2.82 

A:Met30 Triazole ring π-Sulfur 4.07 

A:Phe26 Benzene ring π-Sulfur 5.89 

A:Phe26 Benzene ring π-π- Stacked 5.36 

A:Phe26 Pyridine ring π-π T-shaped 5.94 

A:Phe26 Benzene ring π-π T-shaped 4.53 

A:Phe26 Benzene ring π-π T-shaped 5.18 

A:Phe26 Pyridine ring π-π T-shaped 5.13 

A:Leu27 Chlorine atom Alkyl 4.42 

B:Leu394 Chlorine atom Alkyl 5.43 

A:Leu394 Benzene ring π-Alkyl 4.44 

A:Leu394 Pyridine ring π-Alkyl 4.87 

B:Leu27 Pyridine ring π-Alkyl 5.36 

B:Met30 Pyridine ring π-Alkyl 5.49 

A:Leu353 Triazole ring π-Alkyl 4.41 

A:Met30 Benzene ring π-Alkyl 5.13 

A:Met30 Pyridine ring π-Alkyl 4.12 

A:Tyr390 

9b 

Sulfonamide oxygen 

Sulfonamide oxygen 

Sulfonamide oxygen 

Pyridine ring C2 

Pyridine ring C2 

Ethyl group 

Sulfonamide sulfur 

Benzene ring 

Pyridine ring 

Ethyl group 

Ethyl group 

Benzene ring 

Pyridine ring 

Triazole ring 

Triazole ring 

Triazole ring 

Conventional hydrogen bond 1.97 

A:Leu353 Carbon hydrogen bond 2.58 

A:Ile389 Carbon hydrogen bond 2.35 

A:Leu353 Carbon hydrogen bond 2.70 

A:Asp354 Carbon hydrogen bond 2.27 

B:Leu353 Carbon hydrogen bond 2.73 

A:Phe26 π-Sulfur 5.16 

B:Phe26 π-π T-shaped 5.45 

B:Phe26 π-π T-shaped 5.14 

B:Leu394 Alkyl 4.66 

B:Leu394 Alkyl 4.87 

A:Leu394 π-Alkyl 4.48 

A:Leu394 π-Alkyl 5.20 

A:Met30 π-Alkyl 4.59 

A:Leu353 π-Alkyl 5.44 

B:Lys311 π-Alkyl 4.86 

B:Lys311 

9c 

Sulfonamide oxygen Conventional hydrogen bond 1.95 

B:Leu394 Ester carbonyl oxygen Carbon hydrogen bond 2.42 

A:Leu353 Benzene ring π -Sigma 2.47 

A:Met30 Triazole ring π -Sulfur 4.82 

A:Phe26 Triazole ring π-π-Stacked 3.16 

A:Phe26 Benzene ring π-π T-shaped 4.80 

B:Phe26 Triazole ring π-π T-shaped 5.38 

A:Leu27 Ethyl group Alkyl 4.64 



B:Leu394 Ethyl group Alkyl 5.44 

A:Leu353 Pyridine ring π-Alkyl 3.97 

B:Lys311 

9d 

Sulfonamide oxygen Conventional Hydrogen Bond 1.83 

A:Met30 Triazole ring π-Sulfur 4.95 

A:Phe26 Triazole ring π-π-Stacked 3.33 

A:Phe26 Benzene ring π-π T-shaped 5.01 

A:Phe26 Pyridine ring π-π T-shaped 5.21 

B:Phe26 Triazole ring π-π T-shaped 5.37 

B:Ile389 Butyl group Alkyl 4.77 

B:Leu394 Butyl group Alkyl 4.07 

A:Leu353 Benzene ring π-Alkyl 3.79 

A:Leu353 Pyridine ring π-Alkyl 4.37 

A:Lys311 

A:Leu353 

A:Leu353 

B:Asn350 

A:Gln393 

A:Leu394 

B:Met30 

B:Met30 

B:Met30 

B:Phe26 

B:Leu353 

B:Leu394 

A:Leu353 

A:Leu27 

B:Leu394 

B:Leu394 

B:Leu353 

A:Met30 

A:Leu353 

A:Phe26 

A:Phe26 

B:Phe26 

B:Phe26 

B:Phe26 

A:Leu394 

B:Leu27 

9e 

Ester carbonyl oxygen 

Betuline C29’* 

Betuline C29’ 

Betuline C28’ 

Sulfonamide methyl group 

Pyridine ring 

Triazole ring 

Benzene ring 

Pyridine ring 

Sulfonamide sulfur 

Betuline C15’ 

Betuline C1’ 

Betuline C21’ 

Betuline C23’ 

Betuline C23’ 

Betuline C24’ 

Betuline C25’ 

Betuline C27’ 

Betuline C30’ 

Betuline C1’ 

Betuline C11’ 

Betuline C12’ 

Betuline C25’ 

Betuline C26’ 

Benzene ring 

Benzene ring 

Conventional hydrogen bond 

Carbon hydrogen bond 

Carbon hydrogen bond 

Carbon hydrogen bond 

Carbon hydrogen bond 

π-Sigma 

π-Sulfur 

π-Sulfur 

π-Sulfur 

π-Sulfur 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

π-Alkyl 

π-Alkyl 

π-Alkyl 

π-Alkyl 

π-Alkyl 

π-Alkyl 

π-Alkyl 

1.55 

2.01 

1.87 

2.16 

2.32 

2.26 

5.70 

4.13 

5.67 

5.76 

5.29 

5.45 

4.30 

4.84 

3.82 

3.02 

4.79 

4.61 

3.44 

4.90 

4.81 

4.72 

4.35 

4.76 

4.88 

5.08 

4FXF 

A:Arg120 

9a 

Sulfonamide oxygen Conventional hydrogen bond 2.82 

A:Arg120 Sulfonamide oxygen Conventional hydrogen bond 1.67 

A:Lys207 Triazole nitrogen Conventional hydrogen bond 2.10 

A:His78 Sulfonamide nitrogen Conventional hydrogen bond 2.73 

A:Asp177 Pyridine ring C2 Carbon hydrogen bond 2.65 

A:Asp178 Benzene ring π-Anion 3.21 

A:Asp178 Pyridine ring π-Anion 2.64 

A:His78 Sulfonamide sulfur π-Sulfur 5.74 

A:His78 Triazole ring π-π-Stacked 3.29 

A:His78 Pyridine ring π-π-Stacked 4.47 

A:His78 Benzene ring π-π-Stacked 4.43 

A:Tyr83 Chlorine atom π-Alkyl 4.41 

A:Pro53 Pyridine ring π-Alkyl 5.19 

A:Ala366 Pyridine ring π-Alkyl 4.66 



A:Pro53 Benzene ring π-Alkyl 4.93 

A:Arg73 

9b 

Phosphonate oxygen 

Phosphonate oxygen 

Sulfonamide oxygen 

Sulfonamide oxygen 

Sulfonamide oxygen 

Triazole ring 

Pyridine ring 

Benzene ring 

Triazole ring 

Ethyl 

Ethyl 

Ethyl 

Ethyl 

Ethyl 

Pyridine ring 

Benzene ring 

Conventional hydrogen bond 

Conventional hydrogen bond 

Conventional hydrogen bond 

Conventional hydrogen bond 

Carbon hydrogen bond 

π-Cation 

π-π-Stacked 

π-π-Stacked 

π-π-Stacked 

Alkyl 

Alkyl 

Alkyl 

Alkyl 

π-Alkyl 

π-Alkyl 

π-Alkyl 

1.81 

3.09 

3.03 

2.63 

2.15 

4.00 

3.62 

3.57 

5.30 

4.06 

4.34 

4.76 

5.24 

5.26 

5.44 

4.83 

A:Arg73 

A:Ser205 

A:Ser205 

A:Lys207 

A:Arg120 

A:His78 

A:His78 

A:His78 

A:Ala293 

A:Ala327 

A:Met291 

A:Met360 

A:Phe244 

A:Pro53 

A:Ala366 

A:Arg73 

A:Arg73 

A:Arg73 

A:Arg120 

A:Lys207 

A:His78 

A:Asn75 

A:Asp113 

A:Asp113 

A:His78 

A:His78 

A:His78 

A:Pro53 

A:Pro53 

A:Ala366 

9c 

Ester carbonyl oxygen 

Triazole nitrogen 

Ester carbonyl oxygen 

Ester oxygen 

Sulfonamide oxygen 

Sulfonamide nitrogen 

Ethyl group 

Ethyl group 

Ethyl group 

Sulfonamide sulfur 

Pyridine ring 

Benzene ring 

Pyridine ring 

Benzene ring 

Pyridine ring 

Conventional hydrogen bond 

Conventional hydrogen bond 

Conventional hydrogen bond 

Conventional hydrogen bond 

Conventional hydrogen bond 

Conventional hydrogen bond 

Carbon hydrogen bond 

Carbon hydrogen bond 

Carbon hydrogen bond 

π-Sulfur 

π-π-Stacked 

π-π-Stacked 

π-Alkyl 

π-Alkyl 

π-Alkyl 

2.09 

1.65 

2.86 

2.73 

2.38 

2.86 

2.15 

3.07 

2.63 

4.43 

3.97 

4.93 

5.19 

4.62 

5.23 

A:Arg73 9d Triazole nitrogen Conventional hydrogen bond 2.70 

A:Arg73  Triazole nitrogen Conventional hydrogen bond 2.05 

A:Lys207  Sulfonamide oxygen Conventional hydrogen bond 1.72 

A:His78  Sulfonamide nitrogen Conventional hydrogen bond 2.02 

A:His78  Sulfonamide oxygen Carbon hydrogen bond 2.95 

A:His78  Methylene linker Carbon hydrogen bond 2.92 

A:His78  Benzene ring π-π-Stacked 3.14 

A:His78  Pyridine ring π-π-Stacked 3.80 

A:Phe244  Butyl group π-Alkyl 5.39 

A:Ala366  Pyridine ring π-Alkyl 4.77 

A:Lys367 

9e 

Triazole nitrogen Conventional hydrogen bond 2.22 

B:Lys337 Sulfonamide oxygen Carbon hydrogen bond 2.89 

A:Thr129 Betuline C33’ Carbon hydrogen bond 2.20 

A:Lys367 Triazole nitrogen Carbon hydrogen bond 2.53 

A:Asp177 Betuline C29’ Carbon hydrogen bond 2.82 

A:Glu332 Betuline C29’ Carbon hydrogen bond 3.07 

A:Asp178 Betuline C28’ Carbon hydrogen bond 2.64 

A:Glu332 Triazole carbon Carbon hydrogen bond 2.71 

B:Lys337 Benzene ring π-Cation 3.55 

B:Lys337 Pyridine ring π-Cation 3.99 



A:His78 Betuline C6’ π-Sigma 2.09 

A:Pro53 Betuline C1’ Alkyl 4.93 

A:Ala366 Betuline C27’ Alkyl 3.82 

A:Lys367 Betuline C1’ Alkyl 4.80 

A:Lys367 Betuline C10’ Alkyl 5.44 

A:Lys367 Betuline C11’ Alkyl 4.80 

A:Pro53 Betuline C23’ Alkyl 3.90 

A:Ile335 Betuline C30’ Alkyl 4.04 

A:His78 Betuline C5’ π-Alkyl 4.85 

A:His78 Betuline C24’ π-Alkyl 3.86 

A:His78 Betuline C25’ π-Alkyl 3.36 

A:His78 Betuline C26’ π-Alkyl 3.33 

A:Ile335 Triazole ring π-Alkyl 4.94 

B:Lys337 Benzene ring π-Alkyl 5.08 

B:Lys336 Pyridine ring π-Alkyl 4.84 



 
Figure S1.  HR MS spectra of 8-N-(prop-2-ynyl)quinolinesulfonamide (8a) 



 
Figure S2.  1H NMR spectra of 8-N-(prop-2-ynyl)quinolinesulfonamide (8a) 

 



 
Figure S3.  13C NMR spectra of 8-N-(prop-2-ynyl)quinolinesulfonamide (8a) 



 
Figure S4.  HSQC spectra of 8-N-(prop-2-ynyl)quinolinesulfonamide (8a) 



 
Figure S5.  HMBC spectra of 8-N-(prop-2-ynyl)quinolinesulfonamide (8a) 



 
Figure S6. HR MS spectra of 8-N-methyl-N-(prop-2-ynyl)quinolinesulfonamide (8b) 

 

 



 
Figure S7.  1H NMR spectra of 8-N-methyl-N-(prop-2-ynyl)quinolinesulfonamide (8b) 



 
Figure S8.  13C NMR spectra of 8-N-methyl-N-(prop-2-ynyl)quinolinesulfonamide (8b) 



 
Figure S9.  HSQC spectra of 8-N-methyl-N-(prop-2-ynyl)quinolinesulfonamide (8b) 



 
Figure S10.  HMBC spectra of 8-N-methyl-N-(prop-2-ynyl)quinolinesulfonamide (8b) 



 
Figure S11. HR MS spectra of 8-N-{[1-(7-chloroquinolin-4-yl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9a) 



 
Figure S12. 1H NMR spectra of 8-N-{[1-(7-chloroquinolin-4-yl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9a) 



 
Figure S13. 13C NMR spectra of 8-N-{[1-(7-chloroquinolin-4-yl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9a) 



 
Figure S14. HSQC spectra of 8-N-{[1-(7-chloroquinolin-4-yl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9a) 



 
Figure S15. HMBC spectra of 8-N-{[1-(7-chloroquinolin-4-yl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9a) 



 
Figure S16. HR MS spectra  of diethyl 2-{4-[methyl-(8-sulfamoylquinolyl)-1H-1,2,3-triazol-1-yl]}ethylphosphonate (9b) 

 



 
Figure S17. 1H NMR spectra of diethyl 2-{4-[methyl-(8-sulfamoylquinolyl)-1H-1,2,3-triazol-1-yl]}ethylphosphonate (9b) 



 
Figure S18. 13C NMR spectra of diethyl 2-{4-[methyl-(8-sulfamoylquinolyl)-1H-1,2,3-triazol-1-yl]}ethylphosphonate (9b) 



 
Figure S19. HSQC spectra diethyl 2-{4-[methyl-(8-sulfamoylquinolyl)-1H-1,2,3-triazol-1-yl]}ethylphosphonate (9b) 



 
Figure S20. HMBC spectra diethyl 2-{4-[methyl-(8-sulfamoylquinolyl)-1H-1,2,3-triazol-1-yl]}ethylphosphonate (9b) 



 
Figure S21 . HR MS spectra of ethyl 3-{[4-(8-sulfamoylquinolyl)methyl]-1H-1,2,3-triazol-1-yl}propanoate (9c) 

 



 
Figure S22 . 1H NMR spectra of ethyl 3-{[4-(8-sulfamoylquinolyl)methyl]-1H-1,2,3-triazol-1-yl}propanoate (9c) 

 



 
Figure S23 . 13C NMR spectra of ethyl 3-{[4-(8-sulfamoylquinolyl)methyl]-1H-1,2,3-triazol-1-yl}propanoate (9c) 



 
Figure S24 . 1HSQC spectra of ethyl 3-{[4-(8-sulfamoylquinolyl)methyl]-1H-1,2,3-triazol-1-yl}propanoate (9c) 



 
Figure S25 . 1HMBC spectra of ethyl 3-{[4-(8-sulfamoylquinolyl)methyl]-1H-1,2,3-triazol-1-yl}propanoate (9c) 



 
Figure S26 . HR MS spectra of 8-N-{[1-(1-butyl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9d) 



 
Figure S27 . 1H NMR spectra of 8-N-{[1-(1-butyl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9d) 

 



 
Figure S28. 13C NMR spectra of 8-N-{[1-(1-butyl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9d) 



 
Figure S29. HSQC spectra of 8-N-{[1-(1-butyl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9d) 



 
Figure S30. HMBC spectra of 8-N-{[1-(1-butyl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9d) 



 
Figure S31. HR MS spectra of 8-N-methyl-N-({1-[3β, 28-diacetoxylup-20(29)-en-30-yl]-1H-1,2,3-triazol-4-yl}methyl)-quinolinesulfonamide (9e) 

 



 
Figure S32 . 1H NMR spectra of 8-N-methyl-N-({1-[3β, 28-diacetoxylup-20(29)-en-30-yl]-1H-1,2,3-triazol-4-yl}methyl)-quinolinesulfonamide (9e) 



 
Figure S33 . 13C NMR spectra of 8-N-methyl-N-({1-[3β, 28-diacetoxylup-20(29)-en-30-yl]-1H-1,2,3-triazol-4-yl}methyl)-quinolinesulfonamide (9e) 



 
Figure S34 . HSQC spectra of 8-N-methyl-N-({1-[3β, 28-diacetoxylup-20(29)-en-30-yl]-1H-1,2,3-triazol-4-yl}methyl)-quinolinesulfonamide (9e) 



 
Figure S35 . HMBC spectra of 8-N-methyl-N-({1-[3β, 28-diacetoxylup-20(29)-en-30-yl]-1H-1,2,3-triazol-4-yl}methyl)-quinolinesulfonamide (9e) 

  



 
Figure S36. HPLC analysis of 8-N-{[1-(7-chloroquinolin-4-yl)-1H-1,2,3-triazol-4-yl]methyl}quino-

linesulfonamide (9a) 



 
Figure S37. diethyl 2-{4-[methyl-(8-sulfamoylquinolyl)-1H-1,2,3-triazol-1-yl]}ethylphosphonate (9b) 

 



 
Figure S38. ethyl 3-{[4-(8-sulfamoylquinolyl)methyl]-1H-1,2,3-triazol-1-yl}propanoate (9c) 

 



 
Figure S39. 8-N-{[1-(1-butyl)-1H-1,2,3-triazol-4-yl]methyl}quinolinesulfonamide (9d) 



 
Figure S40. 8-N-methyl-N-({1-[3β, 28-diacetoxylup-20(29)-en-30-yl]-1H-1,2,3-triazol-4-yl}methyl)-

quinolinesulfonamide (9e) 

 


