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Figure S1. 1H NMR spectrum of 1 in CD3OD (600 MHz). 

 

Figure S2. 13C NMR spectrum of 1 in CD3OD (150 MHz). 



 

Figure S3. HSQC spectrum of 1 in CD3OD. 

 

Figure S4. COSY spectrum of 1 in CD3OD. 



 

Figure S5. HMBC spectrum of 1 in CD3OD. 



 

Figure S6. HR-ESIMS spectrum of 1. 

 

 

 

 

 

 



 

Figure S7. 1H NMR spectrum of 2 in CD3OD (600 MHz). 

 

Figure S8. 13C NMR spectrum of 2 in CD3OD (150 MHz). 



 

Figure S9. HSQC spectrum of 2 in CD3OD. 

 

Figure S10. COSY spectrum of 2 in CD3OD. 



 

Figure S11. HMBC spectrum of 2 in CD3OD. 

 

 



 

Figure S12. HR-ESIMS spectrum of 2. 

 



 

Figure S13. UV spectrum of 2. 

 



 

 

 

Figure S14. IR spectrum of 2. 



 

Figure S15. 1H NMR spectrum of 3 in CD3OD (600 MHz). 

 

Figure S16. 13C NMR spectrum of 3 in CD3OD (150 MHz). 



 

Figure S17. HSQC spectrum of 3 in CD3OD. 

 

Figure S18. COSY spectrum of 3 in CD3OD. 



 

Figure S19. HMBC spectrum of 3 in CD3OD. 

 



 

Figure S20. HR-ESIMS spectrum of 3. 

 



 

Figure S21. UV spectrum of 3. 

 



 

Figure S22. IR spectrum of 3. 

 

 

 

 

 



 

Figure S23. 1H NMR spectrum of 4 in CD3OD (600 MHz). 

 

Figure S24. 13C NMR spectrum of 4 in CD3OD (150 MHz). 



 

Figure S25. HSQC spectrum of 4 in CD3OD. 

 

Figure S26. COSY spectrum of 4 in CD3OD. 



 

Figure S27. HMBC spectrum of 4 in CD3OD. 

 



 

Figure S28. HR-ESIMS spectrum of 4. 

 



 

Figure S29. UV spectrum of 4. 

 



 

Figure S30. IR spectrum of 4. 

 

 

 

 

 

 

 

 



 

Figure S31. Initial geometry optimized conformers of 3. 

 

Table S1. Total Gibbs Free Energy and Boltzmann population of initial geometry optimized 

conformers of 3. 

Compound Conformer 
Total Gibbs Free Energy 

(KCAL/MOL) 

Boltzmann population 

(%) 

3-3R 1 86.85337 99.98721 

3-3S 1 86.85337 99.98721 

 

Table S2. The cartesian coordinates of conformers of 3. 

 



 

Figure S32. Initial geometry optimized conformers of 4. 

 

Table S3. Total Gibbs Free Energy and Boltzmann population of initial geometry optimized 

conformers of 4. 

Compound Conformers 
Total Gibbs Free Energy 

(KCAL/MOL) 

Boltzmann population 

(%) 

4-2R 
1 119.3421 83.75961 

2 120.2777 16.14874 

4-2S 
1 119.3421 83.75961 

2 120.2777 16.14874 

 

 

 

 



Table S4. The cartesian coordinates of conformers of 4. 

 


