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Table S1. The 1H NMR spectroscopic data (δ) measured in DMSO-d6 at 500 MHz for 
compounds 5–7

5 6 7
NO. δH δH δH

1 8.66, d (8.5) 8.69, d (8.5) 3.17, t (6.0)
2 7.96, dd (7.0, 8.5) 7.69, q (7.0, 8.5) 1.82, m
3 7.58, d (7.0) 7.57, d (7.0) 1.68, m
6 8.52, d (8.5) 8.48, d (8.5) 7.78, d (8.0)

7 7.69, d (8.5) 7.87, d (8.5) 7.47, d (8.0)
13 4.40, t (8.0)

3.85, t (8.0, 9.5)
4.42, t (6.5, 8.0)
3.95, dd (2.0, 8.0)

4.31, t (7.5)
3.85, d (8.0)

14 2.95, m 2.94, m 2.87, m
15 3.59, d (11.0) 4.11, d (7.5) 3.89, d (8.5)
16 1.32, d (6.5) 1.34, d (7.0) 1.26, overlap
18 2.75, s 2.73, s

19
1.28, overlap

-COOH 12.59, s 12.67, s 12.59, s
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ECD calculation details

Conformation analysis of compounds 1‒7 were completed with Spartan 10 software 

using the MMFF94 molecular mechanics force field. The optimized conformations, 

which the Boltzmann distributions over 1%, were further used for ECD calculation. 

The lowest-energy conformers with the Gaussian 5.0 program was optimized at the 

B3LYP/6-31+G (d, p) level in MeOH. The TDDFT methodology at the B3LYP/6-

311+G (d, p) level was used for energy, oscillator strengths, and rotational strengths of 

the lowest-energy conformers calculation. ECD spectra of the conformers were 

simulated using the Gaussian function with a half-band width of 0.28 eV, and the final 

ECD spectrum of each compound was simulated based on Boltzmann weighting of each 

conformer. All quantum computations were performed on an IBM cluster machine 

located at the High Performance Computing Center of Peking Union Medical College.

            (11R, 

12R, 16S )-1a-1 (64.1%)              (11R, 12R, 16S )-1a-2 (35.8%)

Figure S1. Most stable conformers of 1 (the relative proportions are in parentheses)
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(1R, 16R)-2-1 (63.3%)               (1R, 16R)-2-2 (14.0%)

       

(1R, 16R)-2-3 (12.4%)               (1R, 16R)-2-4 (5.4%)

       

(1R, 16R)-2-5 (2.8%)                 (1R, 16R)-2-6 (2.1%)

Figure S2. Most stable conformers of 2 (the relative proportions are in parentheses)
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(1S, 16R)-3a-1 (63.3%)                     (1S, 16R)-3a-2 (14.0%)

    

(1S, 16R)-3a-3 (12.4%)                  (1S, 16R)-3a-4 (5.4%)

    

(1S, 16R)-3a-5 (2.8%)                  (1S, 16R)-3a-6 (2.1%)

Figure S3. Most stable conformers of 3 (the relative proportions are in parentheses)

      

(1S)-4A-1 (66.5%)                  (1S)-4A-2 (18.6%)
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(1S)-4A-3 (9.1%)                   (1S)-4A-4 (5.8%)

Figure S4. Most stable conformers of 4A (the relative proportions are in parentheses)

    

(12S, 14R, 16R)-5a-1 (62.6%)        (12S, 14R, 16R)-5a-2 (34.3%)

(12S, 14R, 16R)-5a-3 (2.9%)

Figure S5. Most stable conformers of 5 (the relative proportions are in parentheses)

    

(12R, 14R, 15S)-6a-1 (69.0%)             (12R, 14R, 15S)-6a-2 (18.6%)
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(12R, 14R, 15S)-6a-3 (9.0%)              (12R, 14R, 15S)-6a-4 (3.4%)

Figure S6. Most stable conformers of 6 (the relative proportions are in parentheses)

    

(12R, 14R, 16S)-7a-1 (36.9%)           (12R, 14R, 16S)-7a-2 (34.1%)
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(12R, 14R, 16S)-7a-3 (9.2%)           (12R, 14R, 16S)-7a-4 (8.9%)

    
(12R, 14R, 16S)-7a-5 (3.8%)           (12R, 14R, 16S)-7a-6 (3.5%)

    

(12R, 14R, 16S)-7a-7 (1.9%)           (12R, 14R, 16S)-7a-8 (1.8%)
Figure S7. Most stable conformers of 7 (the relative proportions are in parentheses)
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Figure S8. Experimental and calculated ECD spectra of 2.

Figure S9. Experimental and calculated ECD spectra of 3.
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Figure S10. Experimental and calculated ECD spectra of 4A/4B.

Figure S11. Experimental and calculated ECD spectra of 5.
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Figure S12. Experimental and calculated ECD spectra of 6.

Figure S13. Experimental and calculated ECD spectra of 7.
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Figure S14. 1H NMR spectrum of compound 1 in DMSO-d6 (500 MHz)

Figure S15. 13C NMR spectrum of compound 1 in DMSO-d6 (125 MHz)
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Figure S16. HSQC spectrum of compound 1 in DMSO-d6 (500 MHz)

Figure S17. HMBC spectrum of compound 1 in DMSO-d6 (500 MHz)
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Figure S18. ROESY spectrum of compound 1 in DMSO-d6 (500 MHz)

Figure S19. 1H‒1H COSY spectrum of compound 1 in DMSO-d6 (400 MHz)
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Figure S20. UV spectrum of compound 1

Figure S21. ECD spectrum of compound 1
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Figure S22. IR spectrum of compound 1

Figure S23. HR-ESI-MS spectrum of compound 1
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Figure S24. The crystal data and structure refinement of compound 2
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Figure S25. 1H NMR spectrum of compound 2 in CDCl3 (500 MHz)

Figure S26. 13C NMR spectrum of compound 2 in CDCl3 (125 MHz)
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Figure S27. HSQC spectrum of compound 2 in CDCl3 (500 MHz)

Figure S28. HMBC spectrum of compound 2 in CDCl3 (500 MHz)
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Figure S29. 1H‒1H COSY spectrum of compound 2 in CDCl3 (400 MHz)

Figure S30. ROESY spectrum of compound 2 in CDCl3 (400 MHz)
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Figure S31. UV spectrum of compound 2

Figure S32. ECD spectrum of compound 2
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Figure S33. IR spectrum of compound 2

Figure S34. HR-ESI-MS spectrum of compound 2
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Figure S35. 1H NMR spectrum of compound 3 in CDCl3 (500 MHz)

Figure S36. 13C NMR spectrum of compound 3 in CDCl3 (125 MHz)
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Figure S37. HSQC spectrum of compound 3 in CDCl3 (500 MHz)

Figure S38. HMBC spectrum of compound 3 in CDCl3 (500 MHz)
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Figure S39. 1H‒1H COSY spectrum of compound 3 in CDCl3 (400 MHz)

Figure S40. ROESY spectrum of compound 3 in CDCl3 (400 MHz)
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Figure S41. UV spectrum of compound 3

Figure S42. ECD spectrum of compound 3
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Figure S43. IR spectrum of compound 3

Figure S44. HR-ESI-MS spectrum of compound 3
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Figure S45. 1H NMR spectrum of compound 4A/4B in CDCl3 (500 MHz)

Figure S46. 13C NMR spectrum of compound 4A/4B in CDCl3 (125 MHz)
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Figure S47. HSQC spectrum of compound 4A/4B in CDCl3 (500 MHz)

Figure S48. HMBC spectrum of compound 4A/4B in CDCl3 (500 MHz)
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Figure S49. 1H‒1H COSY spectrum of compound 4A/4B in CDCl3 (400 MHz)

Figure S50. ROESY spectrum of compound 4A/4B in CDCl3 (400 MHz)
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Figure S51. UV spectrum of compound 4A/4B

Figure S52. ECD spectrum of compound 4A
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Figure S53. ECD spectrum of compound 4B

Figure S54. IR spectrum of compound 4A/4B
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Figure S55. HR-ESI-MS spectrum of compound 4A/4B
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Figure S56. The chiral HPLC chromatogram of 4A/4B
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Figure S57. 1H NMR spectrum of compound 5 in CDCl3 (500 MHz)

Figure S58. 13C NMR spectrum of compound 5 in CDCl3 (150 MHz)
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Figure S59. HSQC spectrum of compound 5 in CDCl3 (500 MHz)

Figure S60. HMBC spectrum of compound 5 in CDCl3 (500 MHz)
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Figure S61. 1H NMR spectrum of compound 5 in DMSO-d6 (500 MHz)

Figure S62. ROESY spectrum of compound 5 in DMSO-d6 (500 MHz)
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Figure S63. 1D NOESY spectrum of compound 5 in DMSO-d6 (500 MHz)

Figure S64. UV spectrum of compound 5
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Figure S65. ECD spectrum of compound 5

Figure S66. IR spectrum of compound 5
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Figure S67. HR-ESI-MS spectrum of compound 5

Figure S68. 1H NMR spectrum of compound 6 in CDCl3 (500 MHz)
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Figure S69. 13C NMR spectrum of compound 6 in CDCl3 (150 MHz)

Figure S70. HSQC spectrum of compound 6 in CDCl3 (500 MHz)
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Figure S71. HMBC spectrum of compound 6 in CDCl3 (500 MHz)

Figure S72. 1H NMR spectrum of compound 6 in DMSO-d6 (500 MHz)
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Figure S73. ROESY spectrum of compound 6 in DMSO-d6 (500 MHz)

Figure S74. 1D NOESY spectrum of compound 6 in DMSO-d6 (500 MHz)
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Figure S75. UV spectrum of compound 6

Figure S76. ECD spectrum of compound 6
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Figure S77. IR spectrum of compound 6

Figure S78. HR-ESI-MS spectrum of compound 6
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Figure S79. 1H NMR spectrum of compound 7 in CDCl3 (500 MHz)

Figure S80. 13C NMR spectrum of compound 7 in CDCl3 (150 MHz)
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Figure S81. HSQC spectrum of compound 7 in CDCl3 (500 MHz)

Figure S82. HMBC spectrum of compound 7 in CDCl3 (500 MHz)
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Figure S83. 1H NMR spectrum of compound 7 in DMSO-d6 (500 MHz)

Figure S84. ROESY spectrum of compound 7 in DMSO-d6 (500 MHz)
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Figure S85. 1D NOESY spectrum of compound 7 in DMSO-d6 (500 MHz)

Figure S86. UV spectrum of compound 7
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Figure S87. ECD spectrum of compound 7

Figure S88. IR spectrum of compound 7
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Figure S89. HR-ESI-MS spectrum of compound 7


