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Figure S1. 1H NMR spectrum of 1 in DMSO-d6 

 

 
Figure S2. 13C NMR spectrum of 1 in DMSO-d6 
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Figure S3. HSQC spectrum of 1 in DMSO-d6 

 
Figure S4. HMBC spectrum of 1 in DMSO-d6 
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Figure S5. 1H-1H COSY spectrum of 1 in DMSO-d6 

 

 

 
Figure S6. ROESY spectrum of 1 in DMSO-d6 
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Figure S7. 1H NMR spectrum of 1 in CDCl3 

 

 

 
Figure S8. 13C NMR spectrum of 1 in CDCl3 
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Figure S9. HSQC spectrum of 1 in CDCl3 

 

 

 

 
Figure S10. HMBC spectrum of 1 in CDCl3 
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Figure S11. 1H-1H COSY spectrum of 1 in CDCl3 

 

 
Figure S12. ROESY spectrum of 1 in CDCl3 
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Figure S13. HRESIMS spectrum of 1 
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Figure S14. IR spectrum of 1 

 

 
Figure S15. UV spectrum of 1 

 

Sample Name:  fzh-27

Sample Form:  KBr

Path of File:  E:\data

Date of Measurement: 2022/4/18

Resolution:  4

Aperture Setting:  6 mm

Number of Background Scans:  16

Number of Sample Scans: 16

Beamsplitter Setting:  KBr

Source Setting:  MIR

Instrument Type: BRUKER  VERTEX 70

Soft Version: OPUS8.1
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Figure S16. Experimental ECD curves of compounds 1 

 
 
 

 
Figure S17. Experimental and calculated ECD spectra of 1 

 

The absolute configuration of 1 was studied by comparison of its 

experimental and simulated electronic circular dichroism (ECD) spectra using 

the quantum chemical time-dependent density functional theory (TDDFT) 
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method. As shown in Figure S17, the experimental ECD spectrum of 1 showed 

two significant positive Cotton effects around 204 and 231 nm, which matched 

well with those calculated for the (8S,8'R)-1, indicating that 1 possessed the 

same corresponding absolute configuration. Details of ECD calculations were 

provided as following: 

ECD calculation method of compound 1 

Conformational analyses of (8R,8'S)-1 were first carried out in the SYBYL-X-

2.1.1 program using MMFF94s molecular force field. The stable conformers 

were optimized at b3lyp/6-31G(d) in the gas phase and further subjected to 

ECD calculations at cam-b3lyp/6-31+g(d,p) level in the PCM model of methanol 

using Gaussian09 program. The simulated spectra of the lowest energy 

conformers were averaged according to the Boltzmann distributions, and 

generated using SpedDis software. The spectra of (8S,8'R)-1 were generated 

using the enantiomeric ECD operations by SpedDis. 

Conformers and energy analysis 

 
Figure S18. Optimized lowest energy conformers for (8R,8'S)-1 at B3LYP/6-31G(d) level. 

 
Table S1. Energy (298.15 K) analysis for (8R,8'S)-1. 

conformer Energy (Hartree) Energy (kcal/mol) Population (%) 

1-1 -1300.215311 -815897.4193 49.31 

1-2 -1300.214398 -815896.8462 18.75 

1-3 -1300.214228 -815896.74 15.67 

1-4 -1300.21361 -815896.3518 8.14 

1-5 -1300.213609 -815896.3514 8.13 
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Table S2. Calculated ECD data for (8R,8'S)-1  

 
 
 
 
 

 
Figure S19. 1H NMR spectrum of 2 in MeOH-d4 
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Figure S20. 13C NMR spectrum of 2 in MeOH-d4 

 
Figure S21. HSQC spectrum of 2 in MeOH-d4 
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Figure S22. HMBC spectrum of 2 in MeOH-d4 

 
Figure S23. 1H-1H COSY spectrum of 2 in MeOH-d4 
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Figure S24. ROESY spectrum of 2 in MeOH-d4 
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Figure S25. HRESIMS spectrum of 2 
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Figure S26. IR spectrum of 2 

 

 
Figure S27. UV spectrum of 2 

 

Sample Name:  fzh-25

Sample Form:  KBr

Path of File:  E:\data
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No. retention time peak height peak 

area 
Result (%) computed result (%) 

1 33.025 24310 1479329 60.986 60.986 
2 39.103 19795 946285 39.012 39.012 

Figure S28. HPLC analysis of 3 by a chiral-pak IA column (mobile phase: n-
hexane/isopropyl alcohol 85:1, v/v, flow rate: 1 mL/min). 
  



S19 

 

 
Figure S29. 1H NMR spectrum of 3 in MeOH-d4 

 
Figure S30. 13C NMR spectrum of 3 in MeOH-d4 
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Figure S31. HSQC spectrum of 3 in MeOH-d4 

 

 

 

 
Figure S32. HMBC spectrum of 3 in MeOH-d4 
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Figure S33. 1H-1H COSY spectrum of 3 in MeOH-d4 

 

 

 

 
Figure S34. ROESY spectrum of 3 in MeOH-d4 
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Figure S35. HRESIMS spectrum of 3 
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Figure S36. IR spectrum of 3 

 
 

 
Figure S37. UV spectrum of 3 
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Figure S38. Experimental ECD curves of compounds 3 
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