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Fig. S1. The 1HNMR spectrum (800 MHz, CD3OD) of compound 1. 

 
Fig. S2. The 13C-DEPT-135 spectrum (2000 MHz, CD3OD) of compound 1. 

 

Fig. S3. The 13C NMR spectrum (200 MHz, CD3OD) of compound 1. 
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Fig. S4. The HSQC spectrum of compound 1. 

 

Fig. S5. The HMBC spectrum of compound 1. 
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Fig. S6. 1H-1H COSY spectrum of compound 1. 

 

Fig. S7. The NOESY spectrum of compound 1. 
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Fig. S8. MS-ESI (－) spectrum of compound 1. 

 

Fig. S9. HRMS-ESI (－) spectrum of compound 1. 
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Fig. S10. IR spectrum of compound 1. 

 
Fig. S11. UV spectrum of compound 1. 

 

Fig. S12. Rotation spectrum of compound 1. 

 

  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

6
00

5
87

.5
5
75

5
62

.5
5
50

5
37

.5
5
25

5
12

.5
5
00

4
87

.5
4
75

4
62

.5
4
50

4
37

.5
4
25

4
12

.5
4
00

3
87

.5
3
75

3
62

.5
3
50

3
37

.5
3
25

3
12

.5
3
00

2
87

.5
2
75

2
62

.5
2
50

2
37

.5
2
25

2
12

.5
2
00

UV



6 

 

Table S1 Statistics of Ordinary Least Squares (OLS) Linear Regression of 

experimental and computed 13C-NMR chemical shifts. 

Configuration DP4+ probability (%) R2 RMSE 

1a 99.96 0.9904 3.13 

1b 0.04 0.9861 3.63 

 

Energies at M062X/6-31G(d) theory level 

Energies of the calculated configuration of 1a.  

 

Table S2 Energies and populations of conformers of the calculated configuration. 

Conformer Population（%） E（Hartree） 

1 1.47 -2031.385069 

6 44.86 -2031.388295 

12 5.14 -2031.386251 

18 45.94 -2031.388317 

19 1.35 -2031.384992 

21 1.24 -2031.384912 
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Energies of the calculated configuration of 1b.  

Table S3 Energies and populations of conformers of the calculated configuration. 

Conformer Population（%） E（Hartree） 

1 3.87 -2031.387785 

2 5.2 -2031.388062 

3 5.49 -2031.388113 

4 6.49 -2031.388271 

5 3.18 -2031.3876 

6 4.53 -2031.387933 

7 7.1 -2031.388357 

8 3.44 -2031.387673 

9 1.13 -2031.386623 

10 1.55 -2031.386921 

11 2.17 -2031.387239 

12 4.15 -2031.387849 

17 1.24 -2031.386711 

20 3.05 -2031.387559 

22 1.18 -2031.386662 

24 5.55 -2031.388125 

25 4.84 -2031.387995 

53 1.58 -2031.386941 

62 1.98 -2031.387152 

66 2 -2031.387161 

90 3.15 -2031.38759 

92 4.61 -2031.387949 

94 3.87 -2031.387784 

116 5.94 -2031.388188 

120 5.65 -2031.388141 

122 7.07 -2031.388352 

 

  



8 

 

 

Fig. S13. The 1HNMR spectrum (600 MHz, CD3OD) of compound 2. 

 

Fig. S14. The 13C-DEPT-135 spectrum (150 MHz, CD3OD) of compound 2. 

 

Fig. S15. The 13C NMR spectrum (150 MHz, CD3OD) of compound 2. 
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Fig. S16. The HSQC spectrum of compound 2. 

 

Fig. S17. The HMBC spectrum of compound 2. 
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Fig. S18. 1H-1H COSY spectrum of compound 2. 
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Fig. S19. MS-ESI (－) spectrum of compound 2. 

 

Fig. S20. HRMS-ESI (－) spectrum of compound 2. 
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Fig. S21. IR spectrum of compound 2. 

 

 
Fig. S22. UV spectrum of compound 2. 

 

 
Fig. S23. Rotation spectrum of compound 2. 
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Fig. S24. The 1HNMR spectrum (600 MHz, CD3OD) of compound 3. 

 
Fig. S25. The 13C-DEPT-135 spectrum (150 MHz, CD3OD) of compound 3. 

 

Fig. S26. The 13C NMR spectrum (150 MHz, CD3OD) of compound 3. 
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Fig. S27 The HSQC spectrum of compound 3. 

 

Fig. S28. The HMBC spectrum of compound 3. 
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Fig. S29. 1H-1H COSY spectrum of compound 3. 
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Fig. S30. MS-ESI (－) spectrum of compound 3. 

 

Fig. S31. HRMS-ESI (－) spectrum of compound 3. 
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Fig..S32. IR spectrum of compound 3. 

 

 

Fig. S33. UV spectrum of compound 3. 

Fig. S34. Rotation spectrum of compound 3. 
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