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Figure S1. The 13C NMR spectrum of P1 in Chloroform-d and its chiral HPLC profile.

(Daicel Chiralpak IC, 4.6 × 250 mm, 5μm) using ethanol/n-hexane (v/v: 55:65)

Figure S2. The 1H NMR spectrum of 1 in Chloroform-d.
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Figure S3. The 13C NMR spectrum of 1 in Chloroform-d.

Figure S4. The HSQC spectrum of 1 in Chloroform-d.
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Figure S5. The HMBC spectrum of 1 in Chloroform-d.

Figure S6. The COSY spectrum of 1 in Chloroform-d.
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Figure S7. The UV spectrum of 1 in MeOH

Figure S8. The IR spectrum of 1
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Figure S9. The HRESIMS spectrum of 1
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Figure S10. The 1H NMR spectrum of 2 in Chloroform-d.



10

Figure S11. The 13C NMR spectrum of 2 in Chloroform-d.

Figure S12.The HSQC NMR spectrum of 2 in Chloroform-d.
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Figure S13. The HMBC NMR spectrum of 2 in Chloroform-d.

Figure S14. The COSY NMR spectrum of 2 in Chloroform-d.
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Figure S15. The NOESY spectrum of 2 in Chloroform-d 6.

Figure S16. The UV spectrum of 2 in MeOH.
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Figure S17. The IR spectrum of 2.
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Figure S18. The HRESIMS spectrum of 2
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Figure S19. The 1H NMR spectrum of 3 in DMSO-d6.
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Figure S20. The 13C NMR spectrum of 3 in DMSO-d6.

Figure S21. The HSQC NMR spectrum of 3 in DMSO-d6.
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Figure S22. The HMBC NMR spectrum of 3 in DMSO-d6.

Figure S23. The COSY NMR spectrum of 3 in DMSO-d6.
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Figure S24. The NOESY spectrum of 3 in DMSO-d 6.

Figure S25. The UV spectrum of 3 in MeOH.
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Figure S26. The HRESIMS spectrum of 3
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Figure S27. The 1H NMR spectrum of 4 in DMSO-d6.
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Figure S28. The 13C NMR spectrum of 4 in DMSO-d6.
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Figure S29. The HSQC NMR spectrum of 4 in DMSO-d6.

Figure S30. The HMBC NMR spectrum of 4 in DMSO-d6.

Figure S31. The COSY NMR spectrum of 4 in DMSO-d6.
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Figure S32. The NOESY spectrum of 4 in DMSO-d 6.

Figure S33. The UV spectrum of 4 in MeOH.
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Figure S34. The HRESIMS spectrum of 4.
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Figure S35. The 1H NMR spectrum of 5 in DMSO-d6.
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Figure S36. The 13C NMR spectrum of 5 in DMSO-d6.
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The optimized conformers and equilibrium populations of calculated compounds 

Table S1. Energies of all calculated conformers at B97-3c level in methanol.

Configurations Conformers E (Hartree) ΔE (kcal/mol) Population (%)

6S,7R-a1 -690.840080 0.00 87.9

6S,7R-a2 -690.838208 1.17 12.1

6R,7S-b1 -690.843390 0.00 82.77

6R,7S-b2 -690.841908 0.93 17.23

6S,7R,10R-c1 -992.543770 0.00 100

6R,7S,10S-d1 -1112.892630 0.00 64.7

6R,7S,10S-d2 -1112.891726 0.57 24.84

6R,7S,10S-d3 -1112.890909 1.08 10.46

2R,6R,7S,12S-4a -691.906009 0.00 100

2S,6R,7S,12S-4b -691.906933 0.00 100



28

2R,6S,7R,12S-4c -691.904997 0.00 100

2S,6S,7R,12S-4d -691.907267 0.00 100

6R,13S-5a1 -1072.390590 0.00 68.77

6R,13S-5a2 -1072.389723 0.54 27.44

6R,13S-5a3 -1072.387855 1.72 3.79

6R,13R-5b1 -1072.389826 0.00 68.90

6R,13R-5b2 -1072.388863 0.60 24.84

6R,13R-5b3 -1072.387561 1.42 6.26

6S,13S-5c1 -1072.388531 0.00 62.08

6S,13S-5c2 -1072.387861 0.42 30.53

6S,13S-5c3 -1072.386521 1.26 7.39
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6S,13R-5d1 -1072.391651 0.00 66.38

6S,13R-5d2 -1072.390463 0.75 18.86

6S,13R-5d3 -1072.390231 0.89 14.75

Table S2. Energies of all calculated conformers at B3LYP/6-31+G (d,p) level in 
PCM model.

Configurations Conformers E (Hartree) ΔE (kcal/mol) Population (%)

6R,7S,10S,12S-1a1 -1149.660672 0.00 94.75

6R,7S,10S,12S-1a2 -1149.657941 1.71 5.25

6R,7S,10S,12R-1b1 -1149.653468 0.00 55.18

6R,7S,10S,12R-1b2 -1149.652824 0.40 27.90

6R,7S,10S,12R-1b3 -1149.652352 0.7 16.92
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6R,7S,10R,12S-2a1 -1150.152390 0.00 73.74

6R,7S,10R,12S-2a2 -1150.150918 0.92 15.51

6R,7S,10R,12S-2a3 -1150.150572 1.14 10.75

6R,7S,10R,12R-2b1 -1150.152390 0.00 64.97

6R,7S,10R,12R-2b2 -1150.151340 0.66 21.37

6R,7S,10R,12R-2b3 -1150.150918 0.92 13.67

6R,7S,10S,13S-3a1 -1112.711345 0.00 57.40

6R,7S,10S,13S-3a2 -1112.710118 0.77 15.65

6R,7S,10S,13S-3a3 -1112.709880 0.92 12.16
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6R,7S,10S,13S-3a4 -1112.709574 1.11 8.80

6R,7S,10S,13S-3a5 -1112.709211 1.34 5.99

6R,7S,10S,13R-3b1 -1112.711196 0.00 72.72

6R,7S,10S,13R-3b2 -1112.709838 0.85 17.74

6R,7S,10S,13R-3b3 -1112.709030 1.36 7.54

2R,6R,7S,12S-4a1 -962.638810 0.00 76.74

2R,6R,7S,12S-4a2 -962.636556 1.41 7.05

2R,6R,7S,12S-4a3

-962.635945 1.80 3.69

2R,6R,7S,12S-4a4

-962.635858 1.85 3.37

2R,6R,7S,12S-4a5

-962.635825 1.87 3.25

2R,6R,7S,12S-4a6

-962.635810 1.88 3.20
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2R,6R,7S,12S-4a7

-962.635650 1.98 2.70

2S,6R,7S,12S-4b1 -962.639570 0.00 78.89

2S,6R,7S,12S-4b2 -962.636873 1.69 4.48

2S,6R,7S,12S-4b3 -962.636840 1.71 4.32

2S,6R,7S,12S-4b4 -962.636800 1.74 4.15

2S,6R,7S,12S-4b5 -962.636564 1.89 3.23

2S,6R,7S,12S-4b6 -962.636491 1.93 2.99

2S,6R,7S,12S-4b7 -962.636479 1.94 2.95

2R,6S,7R,12S-4c1 -962.630461 0.00 39.79

2R,6S,7R,12S-4c2 -962.629578 0.55 15.62

2R,6S,7R,12S-4c3 -962.629418 0.65 13.19
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2R,6S,7R,12S-4c4 -962.629356 0.69 12.35

2R,6S,7R,12S-4c5 -962.628459 1.26 4.78

2R,6S,7R,12S-4c6 -962.628449 1.26 4.73

2R,6S,7R,12S-4c7 -962.628204 1.42 3.65

2R,6S,7R,12S-4c8 -962.628173 1.44 3.53

2R,6S,7R,12S-4c9 -962.627797 1.67 2.37

2S,6S,7R,12S-4d1 -962.292042 0.00 36.89

2S,6S,7R,12S-4d2

-962.291891 0.09 31.44

2S,6S,7R,12S-4d3

-962.291296 0.47 16.74

2S,6S,7R,12S-4d4

-962.290597 0.91 7.98

2S,6S,7R,12S-4d5

-962.290110 1.21 4.77
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2S,6S,7R,12S-4d6

-962.289373 1.67 2.18

Figure S37  NMR calculation results of 1 and 2. 

DP4+ probability (sarotti-nmr.weebly.com), total absolute deviation (TAD), and mean absolute error 
(MAE) analysis for four candidate diastereomers, 1a/1b and 2a/2b (PCM/B3LYP/6-31+G (d,p) 
level).

Figure S38 Calculation results of the spin-spin coupling constants of 1.  
“25 H” and “36 H” corresponds respectively to H-7 and H-10 in the structure of 1. (B972/pcJ-1 

level). ( J. Chem. Theory Comput. 2017, 13, 11, 5231–5239)
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Figure S39 Calculation results of the spin-spin coupling constants of 2. 
“25 H” and “36 H” corresponds respectively to H-7 and H-10 in the structure of 2. (B972/pcJ-1 

level). ( J. Chem. Theory Comput. 2017, 13, 11, 5231–5239)


