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Section S1: 1D and 2D NMR spectra of compound 1 

Figure S1. 1H NMR (600 MHz, MeOH-d4) spectrum of 1.  
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Figure S2. 13C NMR (150 MHz, MeOH-d4) spectrum of 1.  
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Figure S3. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 1.  
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Figure S4. HSQC (600/150 MHz, MeOH-d4) spectrum of 1.  
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Figure S5. HMBC (600/150 MHz, MeOH-d4) spectrum of 1.  
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Figure S6. ROESY (600/150 MHz, MeOH-d4) spectrum of 1.  
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Section S2: HRESIMS spectrum of 1  
Figure S7. HRESIMS spectrum of 1. 
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Section S3: X-ray crystallographic data of 1 

 

View of a molecule of 1 with the atom-labelling scheme. 

Displacement ellipsoids are drawn at the 30% probability level.
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Table S1. Crystal data and structure refinement for 1. 

Identification code global 
Empirical formula C31 H46 O12 

Formula weight 610.68 
Temperature 100(2) K 
Wavelength 1.54178 Å 

Crystal system Monoclinic 
Space group P 1 21 1 

Unit cell dimensions 
a = 13.9761(7) Å, α= 90°; b = 6.9089(3) Å, β= 

90.948(2)°; c = 15.8732(7) Å, γ = 90° 
Volume 1532.50(12) Å3 

Z 2 
Density (calculated) 1.323 Mg/m3 

Absorption coefficient 0.844 mm-1 
F(000) 656 

Crystal size 1.050 x 0.140 x 0.120 mm3 
Theta range for data collection 2.78 to 72.57° 

Index ranges -17<=h<=17, -8<=k<=8, -19<=l<=19 
Reflections collected 26208 

Independent reflections 5973 [R(int) = 0.0593] 
Completeness to theta = 72.57° 99.6 % 

Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.91 and 0.62 

Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 5973 / 352 / 506 

Goodness-of-fit on F2 1.042 
Final R indices [I>2sigma(I)] R1 = 0.0504, wR2 = 0.1381 

R indices (all data) R1 = 0.0543, wR2 = 0.1436 
Absolute structure parameter 0.07(9) 

Largest diff. peak and hole 0.372 and -0.254 e.Å-3 
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Section S4: 1D and 2D NMR spectra of compound 2 

Figure S8. 1H NMR (600 MHz, MeOH-d4) spectrum of 2.  
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Figure S9. 13C NMR (150 MHz, MeOH-d4) spectrum of 2.  
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Figure S10. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 2.  
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Figure S11. HSQC (600/150 MHz, MeOH-d4) spectrum of 2.  
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Figure S12. HMBC (600/150 MHz, MeOH-d4) spectrum of 2.  
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Figure S13. ROESY (600/150 MHz, MeOH-d4) spectrum of 2.  
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Section S5: HRESIMS spectrum of 2  
Figure S14. HRESIMS spectrum of 2. 
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Section S6: 1D and 2D NMR spectra of compound 3 

Figure S15. 1H NMR (600 MHz, MeOH-d4) spectrum of 3.  
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Figure S16. 13C NMR (150 MHz, MeOH-d4) spectrum of 3.  
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Figure S17. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 3.  
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Figure S18. HSQC (600/150 MHz, MeOH-d4) spectrum of 3.  
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Figure S19. HMBC (600/150 MHz, MeOH-d4) spectrum of 3.  
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Figure S20. ROESY (600/150 MHz, MeOH-d4) spectrum of 3.  
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Section S7: HRESIMS spectrum of 3  
Figure S21. HRESIMS spectrum of 3. 
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Section S8: 1D and 2D NMR spectra of compound 4 

Figure S22. 1H NMR (600 MHz, MeOH-d4) spectrum of 4.  
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Figure S23. 13C NMR (150 MHz, MeOH-d4) spectrum of 4.  
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Figure S24. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 4.  
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Figure S25. HSQC (600/150 MHz, MeOH-d4) spectrum of 4.  
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Figure S26. HMBC (600/150 MHz, MeOH-d4) spectrum of 4.  
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Figure S27. ROESY (600/150 MHz, MeOH-d4) spectrum of 4.  
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Section S9: HRESIMS spectrum of 4  
Figure S28. HRESIMS spectrum of 4. 
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Section S10: Comparison of 1H NMR and 1H-1H COSY spectra between 4r and 4s 

Figure S29. Comparison of 1H NMR spectra (600 MHz, pyridine-d5) between 4r and 4s. 
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Figure S30. The 1H-1H COSY spectrum (600 MHz, pyridine-d5) of 4r. 
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Figure S31. The 1H-1H COSY spectrum (600 MHz, pyridine-d5) of 4r. 
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Section S11: 1D and 2D NMR spectra of compound 5 

Figure S32. 1H NMR (600 MHz, MeOH-d4) spectrum of 5.  
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Figure S33. 13C NMR (150 MHz, MeOH-d4) spectrum of 5.  
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Figure S34. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 5.  
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Figure S35. HSQC (600/150 MHz, MeOH-d4) spectrum of 5.  
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Figure S36. HMBC (600/150 MHz, MeOH-d4) spectrum of 5.  
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Figure S37. ROESY (600/150 MHz, MeOH-d4) spectrum of 5.  
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Section S12: HRESIMS spectrum of 5  
Figure S38. HRESIMS spectrum of 5. 
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Section S13: 1D and 2D NMR spectra of compound 6 

Figure S39. 1H NMR (600 MHz, MeOH-d4) spectrum of 6.  
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Figure S40. 13C NMR (150 MHz, MeOH-d4) spectrum of 6.  
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Figure S41. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 6.  
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Figure S42. HSQC (600/150 MHz, MeOH-d4) spectrum of 6.  
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Figure S43. HMBC (600/150 MHz, MeOH-d4) spectrum of 6.  
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Figure S44. ROESY (600/150 MHz, MeOH-d4) spectrum of 6.  
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Section S14: HRESIMS spectrum of 6  
Figure S45. HRESIMS spectrum of 6. 
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Section S15: 1D and 2D NMR spectra of compound 7 

Figure S46. 1H NMR (600 MHz, MeOH-d4) spectrum of 7.  
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Figure S47. 13C NMR (150 MHz, MeOH-d4) spectrum of 7.  
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Figure S48. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 7.  
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Figure S49. HSQC (600/150 MHz, MeOH-d4) spectrum of 7.  
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Figure S50. HMBC (600/150 MHz, MeOH-d4) spectrum of 7.  
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Figure S51. ROESY (600/150 MHz, MeOH-d4) spectrum of 7.  

 



S59 
 

Section S16: HRESIMS spectrum of 7  
Figure S52. HRESIMS spectrum of 7. 
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Section S17: 1D and 2D NMR spectra of compound 8 

Figure S53. 1H NMR (600 MHz, MeOH-d4) spectrum of 8.  
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Figure S54. 13C NMR (150 MHz, MeOH-d4) spectrum of 8.  
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Figure S55. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 8.  
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Figure S56. HSQC (600/150 MHz, MeOH-d4) spectrum of 8.  
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Figure S57. HMBC (600/150 MHz, MeOH-d4) spectrum of 8.  
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Figure S58. ROESY (600 MHz, MeOH-d4) spectrum of 8.  
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Section S18: HRESIMS spectrum of 8 
Figure S59. HRESIMS spectrum of 8. 
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Section S19: 1D and 2D NMR spectra of compound 9 

Figure S60. 1H NMR (600 MHz, CDCl3) spectrum of 9.  
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Figure S61. 13C NMR (150 MHz, CDCl3) spectrum of 9.  
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Figure S62. 1H-1H COSY (600 MHz, CDCl3) spectrum of 9.  
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Figure S63. HSQC (600/150 MHz, CDCl3) spectrum of 9.  
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Figure S64. HMBC (600/150 MHz, CDCl3) spectrum of 9.  
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Figure S65. ROESY (600/150 MHz, CDCl3) spectrum of 9.  
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Section S20: HRESIMS spectrum of 9  
Figure S66. HRESIMS spectrum of 9. 
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Section S21: 1D and 2D NMR spectra of compound 10 

Figure S67. 1H NMR (600 MHz, MeOH-d4) spectrum of 10.  
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Figure S68. 13C NMR (150 MHz, MeOH-d4) spectrum of 10.  
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Figure S69. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 10.  
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Figure S70. HSQC (600/150 MHz, MeOH-d4) spectrum of 10.  
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Figure S71. HMBC (600/150 MHz, MeOH-d4) spectrum of 10.  
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Figure S72. ROESY (600/150 MHz, MeOH-d4) spectrum of 10.  
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Section S22: HRESIMS spectrum of 10  
Figure S73. HRESIMS spectrum of 10. 
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Section S23: 1D and 2D NMR spectra of compound 11 

Figure S74. 1H NMR (600 MHz, MeOH-d4) spectrum of 11.  
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Figure S75. 13C NMR (150 MHz, MeOH-d4) spectrum of 11.  
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Figure S76. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 11.  
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Figure S77. HSQC (600/150 MHz, MeOH-d4) spectrum of 11.  
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Figure S78. HMBC (600/150 MHz, MeOH-d4) spectrum of 11.  
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Figure S79. ROESY (600/150 MHz, MeOH-d4) spectrum of 11.  
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Section S24: HRESIMS spectrum of 11  
Figure S80. HRESIMS spectrum of 11. 
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Section S25: 1D and 2D NMR spectra of compound 12 

Figure S81. 1H NMR (600 MHz, MeOH-d4) spectrum of 12.  
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Figure S82. 13C NMR (150 MHz, MeOH-d4) spectrum of 12.  
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Figure S83. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 12.  
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Figure S84. HSQC (600/150 MHz, MeOH-d4) spectrum of 12.  
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Figure S85. HMBC (600/150 MHz, MeOH-d4) spectrum of 12.  
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Figure S86. ROESY (600/150 MHz, MeOH-d4) spectrum of 12.  
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Section S26: HRESIMS spectrum of 12  
Figure S87. HRESIMS spectrum of 12. 
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Section S27: 1D and 2D NMR spectra of compound 13 

Figure S88. 1H NMR (600 MHz, MeOH-d4) spectrum of 13.  
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Figure S89. 13C NMR (150 MHz, MeOH-d4) spectrum of 13.  
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Figure S90. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 13.  
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Figure S91. HSQC (600/150 MHz, MeOH-d4) spectrum of 13.  
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Figure S92. HMBC (600/150 MHz, MeOH-d4) spectrum of 13.  
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Figure S93. ROESY (600/150 MHz, MeOH-d4) spectrum of 13.  
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Section S28: HRESIMS spectrum of 13  
Figure S94. HRESIMS spectrum of 13. 
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Section S29: 1D and 2D NMR spectra of compound 14 

Figure S95. 1H NMR (600 MHz, MeOH-d4) spectrum of 14.  
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Figure S96. 13C NMR (150 MHz, MeOH-d4) spectrum of 14.  
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Figure S97. 1H-1H COSY (600 MHz, MeOH-d4) spectrum of 14.  
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Figure S98. HSQC (600/150 MHz, MeOH-d4) spectrum of 14.  
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Figure S99. HMBC (600/150 MHz, MeOH-d4) spectrum of 14.  
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Figure S100. ROESY (600/150 MHz, MeOH-d4) spectrum of 14.  
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Section S30: HRESIMS spectrum of 14  
Figure S101. HRESIMS spectrum of 14. 
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Section S31: 1D and 2D NMR spectra of compound 15  

Figure S102. Comparison of the 1H NMR (600 MHz, MeOH-d4) spectra of 15 and 28.  
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Section S32: HRESIMS spectrum of 15  

Figure S103. HRESIMS spectrum of 15. 
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Section S33: 1D and 2D NMR spectra of compound 16 

Figure S104. 1H NMR (600 MHz, CDCl3) spectrum of 16.  
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Figure S105. 13C NMR (150 MHz, CDCl3) spectrum of 16.  
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Figure S106. 1H-1H COSY (600 MHz, CDCl3) spectrum of 16.  
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Figure S107. HSQC (600/150 MHz, CDCl3) spectrum of 16.  
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Figure S108. HMBC (600/150 MHz, CDCl3) spectrum of 16.  
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Figure S109. ROESY (600/150 MHz, CDCl3) spectrum of 16.  
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Section S34: HRESIMS spectrum of 16  
Figure S110. HRESIMS spectrum of 16. 

 


