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Figure S1. The RMSD values of the protein (A) and ligand (B) in the simulation time. 

 

Figure S2. The distances of salt bridges between D3.32 and amine groups in M1 (A), FW-AII-OH-2 (B) and FW-AII-OH-1 

(C). 

 

Figure S3. Result of sequence alignment between human MOR and mouse MOR. 



 

Figure S4. Main Ramachandran plot of active MOR homology structure. 

 

Figure S5. 1HNMR Spectroscopic Data of FW-DⅢ-OH-2. 

 



 

Figure S6. 13CNMR Spectroscopic Data of FW-DⅢ-OH-2. 

 

Figure S7. HRMS Spectroscopic Data of FW-DⅢ-OH-2. 

FW-DI-OH-2 

 



 

Figure S8. 1HNMR Spectroscopic Data of FW-DI-OH-2. 

 

Figure S9. 13CNMR Spectroscopic Data of FW-DI-OH-2. 



 

Figure S10. HRMS Spectroscopic Data of FW-DI-OH-2. 

 

 

Figure S11. The RMSD values of the proteins (A). M1-MOR complex, (B). FW-AII-OH-2-DOR complex, (C). FW-AII-OH-

1-KOR complex. 

 

Figure S12. The time evolved potential energy profile of complexes (A). First trajectory, (B) Second trajectory, (C) Third 

trajectory. 

M1-MOR complex 

 

Figure S13. The distances of salt bridges between D3.32 and amine groups. (A). The second trajectory, (B). The third trajec-

tory. 



 

 

Figure S14. The distances of hydrogen bonds between D3.32 and Y7.43 (3-7lock). (A). The second trajectory, (B). The third 

trajectory. 

 

 

Figure S15. Variation of the distance between R3.50 and T6.34. (A). The second trajectory, (B). The third trajectory. 

 

 

Figure S16. The alignment of binding mode in three trajectories. 



 

Figure S17. The alignment of I3.40, P5.50 and F6.44 in three trajectories. 

FW-AII-OH-2-DOR complex 

 

Figure S18. The distances of salt bridges between D3.32 and amine groups. (A). The second trajectory, (B). The third trajec-

tory. 

 

Figure S19. The distances of hydrogen bonds between D3.32 and Y7.43 (3-7lock). (A). The second trajectory, (B). The third 

trajectory. 

 

Figure S20. Variation of the distance between R3.50 and T6.34. (A). The second trajectory, (B). The third trajectory. 



 

Figure S21. The alignment of binding mode in three trajectories. 

 

Figure S22. The alignment of I3.40, P5.50 and F6.44 in three trajectories. 

FW-AII-OH-1-KOR complex 

 

Figure S23. The distances of salt bridges between D3.32 and amine groups. (A). The second trajectory, (B). The third trajec-

tory. 



 

Figure S24. The distances of hydrogen bonds between D3.32 and Y7.43 (3-7lock). (A). The second trajectory, (B). The third 

trajectory. 

 

Figure S25. Variation of the distance between R3.50 and T6.34. (A). The second trajectory, (B). The third trajectory. 

 

Figure S26. The alignment of binding mode in three trajectories. 

 

Figure S27. The alignment of I3.40, P5.50 and F6.44 in three trajectories. 

FW-DI-OH-2-DOR complex: 



 

 

Figure S28. The alignment of binding mode in three trajectories. 

FW-DIII-OH-2-DOR complex: 

 

Figure S29. The alignment of binding mode in three trajectories. 


