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Figure S1. The results of the DP4+ analysis of 1 

 

 

Table S1. Experimental and calculated 13C NMR chemical shifts of 1 

No. 

Experimental 

(δC, ppm) 

Calculated (δC, ppm) 

(11R, 12R, 

13S)-1 

(11S, 12R, 

13S)-1 

(11R, 12S, 

13S)-1 

(11S, 12S, 

13S)-1 

9 125 123.8 124.8 124.5 123.3 

10 139.5 143.4 146.1 142.5 143.1 

11 80.4 82.4 83.2 83.0 83.7 

12 79.5 79.6 81.0 85.5 84.9 

13 35.4 39.8 40.6 38.6 38.8 

14 29.0 29.7 31.1 27.4 29.1 

15 11.9 13.4 13.6 14.4 12.0 

17 16.4 16.8 20.0 18.7 15.9 

18 14.0 17.3 15.9 20.8 17.6 

OCH3 50.4 50.9 52.2 51.9 50.6 

R2  0.9985 0.9982 0.9966 0.9975 

MAE  1.78 2.73 3.00 2.21 

CMAE  1.51 1.44 1.86 2.01 



 

Table S2. Experimental and calculated 1H NMR chemical shifts of 1 

No. Experimental 

(δH, ppm) 

Calculated (δH, ppm) 

(11R, 12R, 

13S)-1 

(11S, 12R, 

13S)-1 

(11R, 12S, 

13S)-1 

(11S, 12S, 

13S)-1 

9  6.00 6.40 6.43 6.37 6.52 

10  6.31 7.14 7.18 7.16 6.90 

12  3.39 3.38 3.53 3.56 3.25 

13  1.53 1.53 1.46 1.16 1.47 

14a  1.38 1.52 1.55 1.55 1.82 

14b 1.24 1.04 1.14 1.01 1.24 

15  0.85 0.82 0.86 0.71 0.83 

17  1.29 1.27 1.47 1.25 1.25 

18  0.90 0.96 1.01 0.99 0.65 

OCH3 3.16 3.22 3.39 3.30 3.25 

R2  0.9953 0.996 0.9934 0.992 

MAE  0.17 0.23 0.26 0.22 

CMAE  0.114 0.112 0.130 0.125 

 

 

 

 

Figure S2. Key MOs in important transitions of most populated conformer of 1 

 

 

 

 

 

 

 

 



 

Figure S3. Linear regression analysis between experimental and calculated 13C and 

1H NMR chemical shifts of isomers of 2 

 

 

 

Figure S4. The results of the DP4+ analysis of 2 

 

 

 



 

Table S3. Experimental and calculated 13C NMR chemical shifts of 2 

No. 

Experimental 

(δC, ppm) 

Calculated (δC, ppm) 

(11R, 12R, 

13S)-2 

(11S, 12R, 

13S)-2 

(11R, 12S, 

13S)-2 

(11S, 12S, 

13S)-2 

9 125 123.8 124.8 124.5 123.3 

10 138.4 143.4 146.1 142.5 143.1 

11 80.6 82.4 83.2 83.0 83.7 

12 80.2 79.6 81.0 85.5 84.9 

13 35.7 39.8 40.6 38.6 38.8 

14 29.2 29.7 31.1 27.4 29.1 

15 12 13.4 13.6 14.4 12.0 

17 18.5 16.8 20.0 18.7 15.9 

18 13.8 17.3 15.9 20.8 17.6 

OCH3 50.6 50.9 52.2 51.9 50.6 

R2  0.9975 0.9978 0.9966 0.9969 

MAE  2.00 2.48 2.79 2.39 

CMAE  1.85 1.41 2.02 2.17 

 

 

 

Table S4. Experimental and calculated 1H NMR chemical shifts of 2 

No. Experimental 

(δH, ppm) 

Calculated (δH, ppm) 

(11R, 12R, 

13S)-2 

(11S, 12R, 

13S)-2 

(11R, 12S, 

13S)-2 

(11S, 12S, 

13S)-2 

9  5.98 6.40 6.43 6.37 6.52 

10  6.42 7.14 7.18 7.16 6.90 

12  3.45 3.38 3.53 3.56 3.25 

13  1.47 1.53 1.46 1.16 1.47 

14a  1.4 1.52 1.55 1.55 1.82 

14b 1.28 1.04 1.14 1.01 1.24 

15  0.87 0.82 0.86 0.71 0.83 

17  1.31 1.27 1.47 1.25 1.25 

18  0.83 0.96 1.01 0.99 0.65 

OCH3 3.16 3.22 3.39 3.30 3.25 

R2  0.9951 0.9965 0.9943 0.9922 

MAE  0.19 0.27 0.25 0.21 

CMAE  0.116 0.102 0.124 0.114 

 

 



 

Figure S5. Linear regression analysis between experimental and calculated 13C and 

1H NMR chemical shifts of isomers of 3 

 

 

 

Figure S6. The results of the DP4+ analysis of 3 

 

 

 



 

Table S5. Experimental and calculated 13C NMR chemical shifts of 3 

No. 

Experimental 

(δC, ppm) 

Calculated (δC, ppm) 

(11R, 12R, 

13S)-3 

(11S, 12R, 

13S)-3 

(11R, 12S, 

13S)-3 

(11S, 12S, 

13S)-3 

9 122.3 120.5  121.0  120.0  120.8  

10 140 148.2  142.3  142.8  145.2  

11 76.1 78.0  78.0  77.7  78.2  

12 79.4 78.1  81.6  81.9  84.9  

13 34.8 38.3  40.6  40.7  38.6  

14 28.9 30.3  31.1  25.1  26.4  

15 12 13.3  13.6  13.8  13.7  

17 26.7 24.5  29.0  29.3  26.3  

18 13.4 16.8  12.9  18.0  18.9  

R2  0.9957 0.9983 0.996 0.9959 

MAE  2.76 2.22 3.08 3.11 

CMAE  2.37 1.32 2.19 2.45 

 

 

 

 

Table S6. Experimental and calculated 1H NMR chemical shifts of 3 

No. Experimental 

(δH, ppm) 

Calculated (δH, ppm) 

(11R, 12R, 

13S)-3 

(11S, 12R, 

13S)-3 

(11R, 12S, 

13S)-3 

(11S, 12S, 

13S)-3 

9  6.19 6.72  6.81  6.80  6.70  

10  6.43 7.17  6.99  6.97  7.23  

12  3.49 3.68  3.59  3.59  3.40  

13  1.53 1.83  1.42  1.45  1.75  

14a  1.41 1.36  1.09  1.10  0.99  

14b 1.3 1.19  1.21  1.87  1.82  

15  0.9 0.92  0.87  0.77  0.81  

17  1.35 1.26  1.36  1.33  1.32  

18  0.86 0.98  0.88  0.87  0.91  

R2  0.997 0.9975 0.9904 0.9867 

MAE  0.24 0.20 0.26 0.30 

CMAE  0.106 0.083 0.142 0.225 

 

 



 

Figure S7. Linear regression analysis between experimental and calculated 13C and 

1H NMR chemical shifts of isomers of 4 

 

 

Figure S8. The results of the DP4+ analysis of 4 



 

Table S7. Experimental and calculated 13C NMR chemical shifts of 4 

No. Experiment

al 

(δC, ppm) 

Calculated (δC, ppm) 

(11S,12R,13S,21R,22

R)-4 

(11S,12R,13S,21R,22

S)-4 

(11R,12S,13S,21S,22

R)-4 

(11R,12S,13S,21S,22

S)-4 

9 123.2  122.4  122.5  122.0  122.4  

10 138.9  143.0  142.9  143.2  143.0  

11 80.8  83.5  83.8  83.2  83.9  

12 90.4  91.0  91.4  92.0  91.1  

13 35.2  38.5  38.8  38.1  37.7  

14 25.6  28.1  28.8  28.9  28.5  

15 11.2  13.6  13.4  13.5  12.6  

17 25.2  25.3  26.3  25.8  25.9  

18 16.0  17.5  17.3  18.0  17.8  

21 105.3  106.3  105.8  106.8  106.4  

22 38.8  42.8  42.0  42.6  42.3  

23 24.8  27.6  26.9  28.0  28.0  



24 11.6  13.2  13.3  14.1  13.4  

25 14.1  15.6  15.6  15.7  15.7  

R2  0.9990 0.9991 0.9991 0.9991 

MAE  2.06 2.09 2.36 2.10 

CMAE  1.23 1.10 1.21 1.16 

Table S8. Experimental and calculated 1H NMR chemical shifts of 4 

No. Experimental 

(δH, ppm) 

Calculated (δH, ppm) 

(11S,12R,13S,21R,22

R)-4 

(11S,12R,13S,21R,2

2S)-4 

(11R,12S,13S,21S,22

R)-4 

(11R,12S,13S,21S,2

2S)-4 

9  6.12  6.57  6.75  6.69  6.74  

10  6.37  7.05  7.00  7.06  7.05  

12  3.38  3.43  3.46  3.55  3.51  

13  1.47  1.42  1.40  1.42  1.46  

14a  1.62  1.45  1.46  1.83  1.77  

14b 1.20  0.92  1.02  1.06  1.14  

15  0.88  0.89  0.91  0.89  0.87  

17  1.41  1.34  1.32  1.32  1.32  

18  0.97  1.00  0.99  0.93  0.94  

21 4.71  4.82  4.85  4.83  4.87  

22 1.62  1.57  1.62  1.59  1.61  

23a 1.60  1.76  1.27  1.71  1.34  

23b 1.20  1.26  1.75  1.16  1.73  

24 0.93  0.98  0.95  0.97  1.02  

25 0.98  0.98  1.04  1.03  0.97  

R2  0.9958 0.9898 0.9972 0.9820 

MAE  0.15 0.20 0.16 0.19 

CMAE  0.11 0.15 0.10 0.12 

 

Figure S9. 1H-1H COSY (blue bold lines) and key HMBC (red arrows) correlations of 

compound 2 

 



 

 

 

Figure S10. The key NOESY correlations of compound 2 

 

 

 

 

Figure S11. 1H-1H COSY (blue bold lines) and key HMBC (red arrows) correlations 

of compound 3 

 



 
 

 

 

 

Figure S12. The key NOESY correlations of compound 3 

 

 

 

 

 

Figure S13 1H-1H COSY (blue bold lines) and key HMBC (red arrows) correlations 

of compound 5 

 



 

 

Figure S14. The key NOESY correlations of compound 5 

 

 

 

 

 

Figure S15. 1H-1H COSY (blue bold lines) and key HMBC (red arrows) 

correlations of compound 7 



 

 

 

 

Figure S16. The key NOESY correlations of compound 7 

 

 

 

 

 

Figure S17. 1H-1H COSY (blue bold lines) and key HMBC (red arrows) 

correlations of compound 8 

 



 

 

 

 

 

Figure S18. The key NOESY correlations of compound 8 

 

 

Figure S19. 1H NMR (600 MHz, CDCl3) spectrum of compound 1 



 

 

Figure S20. 13C NMR (125 MHz, CDCl3) spectrum of compound 1 

 

 

Figure S21. DEPT spectrum of compound 1 



 

 

Figure S22. HSQC spectrum of compound 1 

 

 

Figure S23. HMBC spectrum of compound 1 



 

 

Figure S24. 1H-1H COSY spectrum of compound 1 

 

 

Figure S25. NOESY spectrum of compound 1 



 

 

Figure S26. HRESIMS spectrum of compound 1 

 

 

 

 

Figure S27. UV spectrum of compound 1 



 

 

 

 

 

 

Figure S28. IR spectrum of compound 1 

 

 

 

 

Figure S29. 1H NMR (600 MHz, CDCl3) spectrum of compound 2 
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Figure S30. 13C NMR (125 MHz, CDCl3) spectrum of compound 2 

 

 

Figure S30. DEPT spectrum of compound 2 



 

 

Figure S32. HSQC spectrum of compound 2 

 

 

Figure S33. HMBC spectrum of compound 2 



 

 

Figure S34. 1H-1H COSY spectrum of compound 1 

 

Figure S35. NOESY spectrum of compound 2 



 
Figure S36. HRESIMS spectrum of compound 2 

 

 

 



Figure S37. UV spectrum of compound 2 

 

 

 

Figure S38. IR spectrum of compound 2 

 

 

 

 

 

Figure S39. 1H NMR (400 MHz, CDCl3) spectrum of compound 3 
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Figure S40. 13C NMR (125 MHz, CDCl3) spectrum of compound 3 

 
 

Figure S41. DEPT spectrum of compound 3 



 
 

Figure S42. HSQC spectrum of compound 3 

 

 

 



Figure S43. HMBC spectrum of compound 3 

 

 

Figure S44. 1H-1H COSY spectrum of compound 3 

 

 

 



Figure S45. ROESY spectrum of compound 3 

 

Figure S46. HRESIMS spectrum of compound 3 

 

 

 



Figure S47. UV spectrum of compound 3 

 

 

 

 

Figure S48. IR spectrum of compound 3 

 

 

Figure S49. 1H NMR (600 MHz, CDCl3) spectrum of compound 4 
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Figure S50. 13C NMR (125 MHz, CDCl3) spectrum of compound 4 

 

 



Figure S51. DEPT spectrum of compound 4 

 

 

Figure S52. HSQC spectrum of compound 4 

 

 



Figure S53. HMBC spectrum of compound 4 

 

 

Figure S54. 1H-1H COSY spectrum of compound 4 

 

 



Figure S55. NOESY spectrum of compound 4 

 

 

Figure S56. HRESIMS spectrum of compound 4 

 

 

 



Figure S57. UV spectrum of compound 4 

 

 

 

 

 

 

 

Figure S58. IR spectrum of compound 4 
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Figure S59. 1H NMR (600 MHz, CDCl3) spectrum of compound 5 

 

 

Figure S60. 13C NMR (125 MHz, CDCl3) spectrum of compound 5 

 

 



Figure S61. DEPT spectrum of compound 5 

 

 

Figure S62. HSQC spectrum of compound 5 

 

 



Figure S63. HMBC spectrum of compound 5 

 

 

Figure S64. 1H-1H COSY spectrum of compound 5 

 

 



Figure S65. NOESY spectrum of compound 5 

 

 

Figure S66. HRESIMS spectrum of compound 5 

 

 



Figure S67. UV spectrum of compound 5 

 

 

 

 

 

Figure S68. IR spectrum of compound 5 
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Figure S69. 1H NMR (600 MHz, CDCl3) spectrum of compound 6 

 

 

Figure S70. 13C NMR (125 MHz, CDCl3) spectrum of compound 6 

 

 



Figure S71. DEPT spectrum of compound 6 

 

 

Figure S72. HSQC spectrum of compound 6 

 

 



Figure S73. HMBC spectrum of compound 6 

 

 

Figure S74. 1H-1H COSY spectrum of compound 6 

 

 



Figure S75. NOESY spectrum of compound 6 

 

 

Figure S76. HRESIMS spectrum of compound 6 

 

 

 

 



Figure S77. UV spectrum of compound 6 

 

 

 

 

 

Figure S78. IR spectrum of compound 6 
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Figure S79. 1H NMR (600 MHz, CDCl3) spectrum of compound 7 

 

 

Figure S80. 13C NMR (125 MHz, CDCl3) spectrum of compound 7 

 

 



Figure S81. DEPT spectrum of compound 7 

 

 

Figure S82. HSQC spectrum of compound 7 

 

 



Figure S83. HMBC spectrum of compound 7 

 

 

Figure S84. 1H-1H COSY spectrum of compound 7 

 

 



Figure S85. NOESY spectrum of compound 7 

 

 

Figure S86. HRESIMS spectrum of compound 7 

 

 

 



Figure S87. UV spectrum of compound 7 

 

 

 

 

Figure S88. IR spectrum of compound 7 
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Figure S89. 1H NMR (600 MHz, CDCl3) spectrum of compound 8 

 

 

Figure S90. 13C NMR (125 MHz, CDCl3) spectrum of compound 8 

 

 



Figure S91. DEPT spectrum of compound 8 

 

 

Figure S92. HSQC spectrum of compound 8 

 

 



Figure S93. HMBC spectrum of compound 8 

 

 

Figure S94. 1H-1H COSY spectrum of compound 8 

 

Figure S95. NOESY spectrum of compound 8 



 

Figure S96. HRESIMS spectrum of compound 8 

 

 

 



Figure S97. UV spectrum of compound 8 

 

 

 

Figure S98. IR spectrum of compound 8 

 

 

 

 

Figure S99. 1H NMR (600 MHz, CDCl3) spectrum of compound 9 
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Figure S100. 13C NMR (125 MHz, CDCl3) spectrum of compound 9 

 

 

Figure S101. DEPT spectrum of compound 9 



 

 

Figure S102. HSQC spectrum of compound 9 

 

 

Figure S103. HMBC spectrum of compound 9 



 

 

Figure S104. 1H-1H COSY spectrum of compound 9 

 

 

Figure S105. NOESY spectrum of compound 9 



 

Figure S106. HRESIMS spectrum of compound 9 

 

 

 



Figure S107. UV spectrum of compound 9 

 

 

 

Figure S108. IR spectrum of compound 9 
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