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Figure S1. 1H NMR of compound 17 

Compound 17 1H NMR 500 MHz CDCl3 

298K 



 

 
 

 

Figure S2. 13C NMR of compound 17 

Compound 17 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S3. COSY of compound 17 

Compound 17 COSY CDCl3 298K 



 

 
 

 

Figure S4. 1H-13C HSQC of compound 17 

Compound 17 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S5. 1H-13C HMBC of compound 17 

Compound 17 1H-13C HMBC CDCl3 298K 



 

 
 

 

Figure S6. 1H-15N HMBC of compound 17 

Compound 17 1H-15N HMBC CDCl3 298K 



 

 
 

 

Figure S7. 1H-15N HSQC of compound 17 

Compound 17 1H-15N HSQC CDCl3 298K 



 

 
 

 

Figure S8. 1H NMR of compound 18 

Compound 18 1H NMR 500 MHz CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S9. 13C NMR of compound 18 

Compound 18 13C NMR 125 MHz CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S10. COSY of compound 18 

Compound 18 COSY CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S11. 1H-13C HSQC of compound 18 

Compound 18 1H-13C HSQC CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S12. 1H-13C HMBC of compound 18 

Compound 18 1H-13C HMBC CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S13. 1H-15N HMBC of compound 18 

Compound 18 1H-15N HMBC CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S14. 1H-15N HSQC of compound 18 

Compound 18 1H-15N HSQC CDCl3/CD3OD 9:1 298K 



 

 
 

 

Figure S15. 1H NMR of compound 25 

Compound 25 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S16. 13C NMR of compound 25 

Compound 25 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S17. COSY of compound 25 

Compound 25 COSY CDCl3 298K 



 

 
 

 

Figure S18. 1H-13C HSQC of compound 25 

Compound 25 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S19. 1H-13C HMBC of compound 25 

Compound 25 1H-13C HMBC CDCl3 298K 



 

 
 

 

Figure S20. 1H-15N HMBC of compound 25 

Compound 25 1H-15N HMBC CDCl3 298K 



 

 
 

 

Figure S21. 1H-15N HSQC of compound 25 

Compound 25 1H-15N HSQC CDCl3 298K 



 

 
 

 

Figure S22. 1H NMR of compound 20 

Compound 20 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S23. 13C NMR of compound 20 

Compound 20 13C NMR 125 MHz CDCl3 

298K 



 

 
 

 

Figure S24. COSY of compound 20 

Compound 20 COSY CDCl3 298K 



 

 
 

 

Figure S25. 1H-13C HSQC of compound 20 

Compound 20 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S26. 1H-13C HMBC of compound 20 

Compound 20 1H-13C HMBC CDCl3 298K 



 

 
 

 

Figure S27. 1H-15N HMBC of compound 20 

Compound 20 1H-15N HMBC CDCl3 298K 



 

 
 

 

Figure S28. 1H NMR of compound 21 

Compound 21 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S29. 13C NMR of compound 21 

Compound 21 13C NMR 125 MHz CDCl3 

298K 



 

 
 

 

Figure S30. COSY of compound 21 

Compound 21 COSY CDCl3 298K 



 

 
 

 

Figure S31. 1H-13C HSQC of compound 21 

Compound 21 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S32. 1H-13C HMBC of compound 9 

Compound 21 1H-13C HMBC CDCl3 298K 



 

 
 

 

Figure S33. 1H-15N HMBC of compound 21 

Compound 21 1H-15N HMBC CDCl3 298K 



 

 
 

 

Figure S34. 1H NMR of compound 1 



 

 
 

 

Figure S35. 13C NMR of compound 1 



 

 
 

 

Figure S36. COSY of compound 1 



 

 
 

 

Figure S37. 1H-13C HSQC of compound 1 



 

 
 

 

Figure S38. 1H-13C HMBC of compound 1 



 

 
 

 

Figure S39. 1H-15N HMBC of compound 1 



 

 
 

 

Figure S40. NOESY of compound 1 



 

 
 

 

Figure S41. 1H NMR of compound 1 in DMSO-d6 



 

 
 

 

Figure S42. 1H NMR of compound 1 in D2O 



 

 
 

 

Figure S43. 1H NMR of compound 24 

Compound 24 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S44. COSY of compound 24 

 

 

Compound 24 COSY CDCl3 298K 



 

 
 

 

 

 

 

 

 
Modifications at the 4-position 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Figure S45. Potential energy scan obtained rotating the torsion angle indicated by the red arrow. The red dots highlight the atoms 

selected for the scan. 

 

Figure S46. Comparison between the potential energy plots obtained optimizing the energy minima and the TS structures derived from 

the potential energy scan (Figure S45) in gas-phase (cyan line) and in PCM implicit water solvent model (orange line). Calculations were 

performed at DFT/B3LYP/6-31g(d,p) level. 
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Figure S47. 1H NMR of compound 30 

  

Compound 30 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S48. 13C NMR of compound 30 

Compound 30 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S49. COSY of compound 30 

Compound 30 COSY CDCl3 298K 



 

 
 

 

Figure S50. 1H-13C HSQC of compound 30 

Compound 30 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S51. 1H-13C HMBC of compound 30  

Compound 30 1H-13C HMBC CDCl3 298K 



 

 
 

 

 

Figure S52. HRMS analysis of compound 30  



 

 
 

 

 

Figure S53. Chiral HPLC analysis of compound 30 

 

 

 

  



 

 
 

 

Figure S54. 1H NMR of compound 31 

Compound 31 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S55. 13C NMR of compound 31 

Compound 31 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S56. COSY of compound 31 

Compound 31 COSY CDCl3 298K 



 

 
 

 

Figure S57. 1H-13C HSQC of compound 31 

Compound 31 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S58. 1H-13C HMBC of compound 31  

Compound 31 1H-13C HMBC CDCl3 298K 



 

 
 

 

 

Figure S59. HRMS analysis of compound 31 

  



 

 
 

 

Figure S60. Chiral HPLC analysis of compound 31 

 

  



 

 
 

 

Figure S61. 1H NMR of compound 32 

Compound 32 1H NMR 500 MHz Py-d5 298K 



 

 
 

 

Figure S62. 13C NMR of compound 32 

Compound 32 13C NMR 125 MHz Py-d5 298K 



 

 
 

 

Figure S63. COSY of compound 32 

Compound 32 COSY Py-d5 298K 



 

 
 

 

Figure S64. 1H-13C HSQC of compound 32 

Compound 32 1H-13C HSQC Py-d5 298K 



 

 
 

 

Figure S65. 1H-13C HMBC of compound 32 

Compound 32 1H-13C HMBC Py-d5 298K 



 

 
 

 

Figure S66. HRMS analysis of compound 32 



 

 
 

 

 

Figure S67. 1H NMR of compound 33 

Compound 33 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S68. 13C NMR of compound 33 

Compound 33 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S69. COSY of compound 33 

Compound 33 COSY CDCl3 298K 



 

 
 

 

Figure S70. 1H-13C HSQC of compound 33 

Compound 33 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S71. 1H-13C HMBC of compound 33 

Compound 33 1H-13C HMBC CDCl3 298K 



 

 
 

 

Figure S72. Superimposed spectra of I and II atropisomer of 33, and equilibrium mixture 

Equilibrium 

mixture 
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II atropisomer 



 

 
 

 

Figure S73. HRMS analysis of compound 33 



 

 
 

 

Figure S74. 1H NMR of compound 34 

Compound 34 1H NMR 500 MHz Py-d5 298K 



 

 
 

 

Figure S75. 13C NMR of compound 34 

Compound 34 13C NMR 125 MHz Py-d5 298K 



 

 
 

 

Figure S76. COSY of compound 34 

Compound 34 COSY Py-d5 298K 



 

 
 

 

Figure S77. 1H-13C HSQC of compound 34 

Compound 34 1H-13C HSQC Py-d5 298K 



 

 
 

 

Figure S78. 1H-13C HMBC of compound 34 

Compound 34 1H-13C HMBC Py-d5 298K 



 

 
 

 

Figure S79. 1H NMR of compound 35 

Compound 35 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S80. 13C NMR of compound 35 

Compound 35 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S81. COSY of compound 35 

Compound 35 COSY CDCl3 298K 



 

 
 

 

Figure S82. 1H-13C HSQC of compound 35 

Compound 35 1H-13C HSQC NMR 500 MHz CDCl3 

298K 



 

 
 

 

Figure S83. 1H-13C HMBC of compound 35  

Compound 35 1H-13C HMBC 500 MHz CDCl3 

298K 



 

 
 

 

Figure S84. Superimposed spectra of I and II atropisomer of 35, and equilibrium mixture 
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Figure S85. HRMS analysis of compound 35 

  



 

 
 

 

Figure S86. Chiral HPLC analysis of the obtained crude mixture of compounds 33 and 35 

 

 

 

I atropisomer of 33 

I atropisomer 35 

II atropisomer of 35 

II atropisomer of 33 



 

 
 

 

Figure S87. 1H NMR of compound 3 

Compound 3 1H NMR 500 MHz CD3OD 298K 



 

 
 

 

Figure S88. 13C NMR of compound 3 

Compound 3 13C NMR 125 MHz CD3OD 298K 



 

 
 

 

Figure S89. COSY of compound 3 

Compound 3 COSY CD3OD 298K 



 

 
 

 

Figure S90. 1H-13C HSQC of compound 3 

Compound 3 1H-13C HSQC CD3OD 298K 



 

 
 

 

Figure S91. 1H-13C HMBC of compound 3 

Compound 3 1H-13C HMBC CD3OD 298K 



 

 
 

 

Figure S92. NOESY of compound 3 

Compound 3 NOESY CD3OD 298K 



 

 
 

 

 

Figure S93. HRMS analysis of compound 3 



 

 
 

 

Figure S94. 1H NMR of compound 4 

Compound 4 1H NMR 500 MHz CD3OD 298K 



 

 
 

 

Figure S95. 13C NMR of compound 4 

Compound 4 13C NMR 125 MHz CD3OD 298K 



 

 
 

 

Figure S96. COSY of compound 4 

Compound 4 COSY CD3OD 298K 



 

 
 

 

Figure S97. 1H-13C HSQC of compound 4 

Compound 4 1H-13C HSQC CD3OD 298K 



 

 
 

 

Figure S98. 1H-13C HMBC of compound 4 

Compound 4 1H-13C HMBC CD3OD 298K 



 

 
 

 

Figure S99. NOESY of compound 4 

Compound 4 13C NOESY CD3OD 298K 



 

 
 

  

Figure S100. HRMS analysis of compound 4 



 

 
 

 

Figure S101. 1H NMR of compound 29 

Compound 29 1H NMR 500 MHz CD3OD 298K 



 

 
 

 

Figure S102. 13C NMR of compound 29 

Compound 29 13C NMR 125 MHz CD3OD 298K 



 

 
 

 

Figure S103. COSY of compound 29 

Compound 29 COSY CD3OD 298K 



 

 
 

 

Figure S104. 1H-13C HSQC of compound 29 

Compound 29 1H-13C HSQC CD3OD 298K 
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Figure S105. 1H NMR of compound 36 

Compound 36 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S106. 1H NMR of compound 39 

Compound 39 1H NMR 500 MHz DMSO-d6 298K 



 

 
 

 

Figure S107. 1H NMR of compound 47 

Compound 47 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S108. 1H NMR of compound 53 

Compound 53 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S109. 1H NMR of compound 56 

Compound 56 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S110. 1H NMR of compound 62 

Compound 62 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S111. 1H NMR of compound 5 

Compound 5 1H NMR 500 MHz CD3OD 298K 



 

 
 

 

Figure S112. 1H NMR of compound 37 

Compound 37 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S113. 1H NMR of compound 40 

Compound 40 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S114. 1H NMR of compound 48 

Compound 48 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S115. 1H NMR of compound 54 

Compound 54 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S116. 1H NMR of compound 57 

Compound 57 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S117. 1H NMR of compound 60 

Compound 60 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S118. 1H NMR of compound 63 

Compound 63 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S119. 1H NMR of compound 6 

Compound 6 1H NMR 500 MHz CD3OD 298K 



 

 
 

 

Figure S120. 1H NMR of compound 65 

Compound 65 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S121. 1H NMR of compound 38 

Compound 38 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S122. 1H NMR of compound 41 

Compound 41 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S123. 1H NMR of compound 49 

Compound 49 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S124. 1H NMR of compound 55 

Compound 55 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S125. 1H NMR of compound 58 

Compound 58 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S126. 1H NMR of compound 64 

Compound 64 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S127. 1H NMR of compound 7 

Compound 7 1H NMR 500 MHz CD3OD 298K 
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Figure S128. 1H NMR of compound 14 

Compound 14 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S129. 13C NMR of compound 14 

Compound 14 13C NMR 125 MHz CDCl3 298K 



 

 
 

 

Figure S130. COSY of compound 14 

Compound 14 COSY CDCl3 298K 



 

 
 

 

Figure S131. 1H-13C HSQC of compound 14 

Compound 14 1H-13C HSQC CDCl3 298K 



 

 
 

 

Figure S132. 1H-13C HMBC of compound 14 

Compound 14 1H-13C HMBC CDCl3 298K 



 

 
 

 

Figure S133. Chiral HPLC analysis of compound 14 



 

 
 

 

 

Figure S134. 1H NMR of compound 66 

Compound 66 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S135. Chiral HPLC analysis of compound 66 



 

 
 

 

Figure S136. 1H NMR of compound 67 

Compound 67 1H NMR 500 MHz CDCl3 298K 



 

 
 

 

Figure S137. Chiral HPLC analysis of compound 67 

 

 


