
S1 
 

Supplementary Materials 

Synthesis and Evaluation of Sulfonamide Derivatives of Quinoxaline 1,4-

dioxides as Сarbonic Anhydrase Inhibitors 

 

Galina I. Buravchenko a, Alexander M. Scherbakov b, Diana I. Salnikova b, Stepan K. Krymov a, George V. 

Zatonsky a, Dominique Schols c, Daniela Vullo,d Claudiu T. Supuran d, Andrey E. Shchekotikhin a*  

 

a Gause Institute of New Antibiotics, 11 B. Pirogovskaya Street, Moscow, 119021, Russia; 

buravchenkogi@gmail.com; krymov.s.k@gmail.com; gzatonsk@gmail.com; shchekotikhin@mail.ru  

b Department of Experimental Tumor Biology, Institute of Carcinogenesis, Blokhin N.N. National Medical 

Research Center of Oncology, Kashirskoe sh. 24, 115522 Moscow, Russia; dianasalnikova08@yandex.ru; 

alex.scherbakov@gmail.com. 

c Rega Institute for Medical Research, KU Leuven, 3000 Leuven, Belgium, dominique.schols@kuleuven.be.  

d Department of NEUROFARBA, Section of Pharmaceutical and Nutraceutical Sciences, University of Florence, 

Florence, Italy, daniela.vullo@unifi.it ; claudiu.supuran@unifi.it.  

*Corresponding authors e-mail address: Andrey E. Shchekotikhin shchekotikhin@gause-inst.ru.  

 

 

Legends to Figures and Tables 

 

Figure S1-S36. 1H and 13C NMR spectra of the compounds 7a-h; 8a-c; 8g; 11-12; 14-16. S2 

Figure S37-S53. Copies of HRMS ESI spectra of the compounds 7a-h; 8a-c; 8g; 11-12; 14-16. S20 

Figure S55-S67. Copies of HPLC spectra of the compounds 7a-h; 8a-c; 8g. S38 

Figure S68-S70. Copies of 2D NMR spectra of 7a. S51 
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Copies of NMR Spectra 

Figure S1. Copy of 1H NMR spectrum of the derivative 7a. 

 
 

 

 

Figure S2. Copy of 13C NMR spectrum of the derivative 7a. 
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Figure S3. Copy of 1H NMR spectrum of the derivative 7b. 

 

 

 

Figure S4. Copy of 13C NMR spectrum of the derivative 7b. 
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Figure S5. Copy of 1H NMR spectrum of the derivative 7c. 

 

 

 

Figure S6. Copy of 13C NMR spectrum of the derivative 7c. 
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Figure S7. Copy of 1H NMR spectrum of the derivative 7d. 

 

 

 

Figure S8. Copy of 13C NMR spectrum of the derivative 7d. 
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Figure S9. Copy of 1H NMR spectrum of the derivative 7e. 

 

 

 

Figure S10. Copy of 13C NMR spectrum of the derivative 7e. 
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Figure S11. Copy of 1H NMR spectrum of the derivative 7f. 

 

 

 

Figure S12. Copy of 13C NMR spectrum of the derivative 7f. 
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Figure S13. Copy of 1H NMR spectrum of the derivative 7g. 

 

 

 

Figure S14. Copy of 13C NMR spectrum of the derivative 7g. 
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Figure S15. Copy of 1H NMR spectrum of the derivative 7h. 

 

 

 

Figure S16. Copy of 13C NMR spectrum of the derivative 7h. 
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Figure S17. Copy of 1H NMR spectrum of the derivative 8a. 

 

 

 

Figure S18. Copy of 13C NMR spectrum of the derivative 8a. 
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Figure S19. Copy of 1H NMR spectrum of the derivative 8b. 

 

 

 

Figure S20. Copy of 13C NMR spectrum of the derivative 8b. 
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Figure S21. Copy of 1H NMR spectrum of the derivative 8c. 

 

 

 

Figure S22. Copy of 13C NMR spectrum of the derivative 8c. 
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Figure S23. Copy of 1H NMR spectrum of the derivative 8g. 

 

 

 

Figure S24. Copy of 13C NMR spectrum of the derivative 8g. 
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Figure S25. Copy of 1H NMR spectrum of the derivative 11. 

 

 

 

 

Figure S26. Copy of 13C NMR spectrum of the derivative 11. 
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Figure S27. Copy of 1H NMR spectrum of the derivative 12. 

 

 

 

 

Figure S28. Copy of 13C NMR spectrum of the derivative 12. 
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Figure S29. Copy of 1H NMR spectrum of the derivative 14. 

 

 

 

 

Figure S30. Copy of 13C NMR spectrum of the derivative 14. 
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Figure S31. Copy of 1H NMR spectrum of the derivative 15. 

 

 

 

Figure S32. Copy of 13C NMR spectrum of the derivative 15. 

 

 



S18 
 

 

Figure S33. Copy of 1H NMR spectrum of the derivative 16. 

 

 

 

Figure S34. Copy of 13C NMR spectrum of the derivative 16. 
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Figure S35. Copy of 1H NMR spectrum of the derivative 18. 

 

 

 

Figure S36. Copy of 13C NMR spectrum of the derivative 18. 
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Copies of HRMS ESI Analysis 

Figure S37. Copy of HRMS ESI analysis of the derivatives 7a. 
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Figure S38. Copy of HRMS ESI analysis of the derivatives 7b.  
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Figure S39. Copy of HRMS ESI analysis of the derivatives 7c.  
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Figure S40. Copy of HRMS ESI analysis of the derivatives 7d.  
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Figure S41. Copy of HRMS ESI analysis of the derivatives 7e. 
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Figure S42. Copy of HRMS ESI analysis of the derivatives 7f.  
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Figure S43. Copy of HRMS ESI analysis of the derivatives 7g. 
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Figure S44. Copy of HRMS ESI analysis of the derivatives 7h. 
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Figure S45. Copy of HRMS ESI analysis of the derivatives 8a. 
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Figure S46. Copy of HRMS ESI analysis of the derivatives 8b. 
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Figure S47. Copy of HRMS ESI analysis of the derivatives 8c. 
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Figure S48. Copy of HRMS ESI analysis of the derivatives 8g.  
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Figure S49. Copy of HRMS ESI analysis of the derivatives 11.  
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Figure S50. Copy of HRMS ESI analysis of the derivatives 12.  
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Figure S51. Copy of HRMS ESI analysis of the derivatives 14. 
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Figure S52. Copy of HRMS ESI analysis of the derivatives 15.  

 

 



S36 
 

Figure S53. Copy of HRMS ESI analysis of the derivatives 16. 
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Figure S54. Copy of HRMS ESI analysis of the derivatives 18.  
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Copies of HPLC Analysis 

Figure S55. Copy HPLC analysis of the derivative 7a. 
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Figure S56. Copy HPLC analysis of the derivative 7b. 
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Figure S57. Copy HPLC analysis of the derivative 7c. 
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Figure S58. Copy HPLC analysis of the derivative 7d. 
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Figure S59. Copy HPLC analysis of the derivative 7e. 
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Figure S60. Copy HPLC analysis of the derivative 7f. 
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Figure S61. Copy HPLC analysis of the derivative 7g. 
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Figure S62. Copy HPLC analysis of the derivative 7h. 
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Figure S63. Copy HPLC analysis of the derivative 8a. 
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Figure S64. Copy HPLC analysis of the derivative 8b. 
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Figure S65. Copy HPLC analysis of the derivative 8c. 
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Figure S66. Copy HPLC analysis of the derivative 8g. 
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Figure S67. Copy HPLC analysis of the derivative 18. 
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Copies of 2D NMR Spectra of 7a. 

Figure S68. 1H-13C HSQC spectrum for compound 7a. 
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Figure S69. HMBC spectrum for compound 7a. 
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Figure S70. Selective NOE spectrum at H-5 at 7.75 ppm for compound 7a. 

 

 

 


