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Docking Poses and Pharmacophores 

 

 
(a) (b) 

 

 
(c) (d) 

 

 
(e) (f)  

  
(g) (h) 

 

 
(i) (j) 

 



Pharmaceuticals 2022, 15, 248 3 of 35 
 

 

 
(k) (l) 

 

 
(m) (n) 

 

 
(o) (p) 

 

 
(q) (r) 

 

 
(s) (t) 

Figure S1. Docking poses for compounds 1, 3–6, and 8–12 (carbons in yellow) in the orthosteric binding site of M1 (PDB 

5CXV) and the corresponding 2D pharmacophores. In case of chiral secondary carbamates, only one enantiomer is shown. 

(a) docking pose of 1; (b) 2D pharmacophore of 1; (c) docking pose of 3; (d) 2D pharmacophore of 3; (e) docking pose of 4; 

(f) 2D pharmacophore of 4; (g) docking pose of 5; (h) 2D pharmacophore of 5; (i) docking pose of 6; (j) 2D pharmacophore 

of 6; (k) docking pose of 8; (l) 2D pharmacophore of 8; (m) docking pose of 9; (n) 2D pharmacophore of 9; (o) docking pose 
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of 10; (p) 2D pharmacophore of 10; (q) docking pose of 11; (r) 2D pharmacophore of 11; (s) docking pose of 12; (t) 2D 

pharmacophore of 12. 
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Figure S2. Superimposed docking poses for the enantiomeric pairs of 7 and 9–12. (a) docking poses of (R)- and (S)-7; (b) 

docking poses of (R)- and (S)-9; (c) docking poses of (R)- and (S)-10; (d) docking poses of (R)- and (S)-11; (e) docking poses 

of (R)- and (S)-12.   
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Stability in Cell Culture Medium 

 

Figure S3. Stability of 3 and 7 in fully supplemented RPMI1640 cell culture medium at 20 °C. Error bars represent the standard 

deviation. 

 

MTT Assay 

 

Figure S4. Concentration-dependent Cell viability of 1–12 assessed in living CHO-hM1 cells using an MTT assay. Error bars 

represent the standard deviation. 

 

Single-concentration Radioligand Binding Assay 

Percent displacements of compounds that were excluded from full-range concentration dependent radioligand 

binding assays to determine their affinities are displayed in Table S1.  

 
Table S1. Percent displacements of [3H]NMS binding on cell membranes derived from CHO-K1 cells expressing hMx receptors at 

ligand concentrations corresponding to a Ki value of 1 µM according to the Cheng-Prusoff Equation. 

 
 Displacement1 ± SD (%) 

Cmpd.  hM1 hM2 hM3 hM4 hM5 

6  52 ± 8 10 ± 7 29 ± 5 48 ± 9 54 ± 8 

11  53 ± 8 37 ± 15 62 ± 3 54 ± 13 59 ± 17 

12  39 ± 5 8 ± 5 25 ± 9 20 ± 8 43 ± 11 

   1 Each value is the mean of at least three independent experiments carried out in triplicate.  

  

0 0.1 1 10 100 1000

0

50

100

150

concentration [µM]

n
o

rm
a
li
ze

d
 a

b
s
o

rb
a
n

c
e
 [

m
A

U
]

1

2

3

4

5

6

7

8

9

10

11

12



Pharmaceuticals 2022, 15, 248 7 of 35 
 

 

Purity measured by HPLC 

 

Figure S5. Isocratic HPLC chromatogram of 1. 60% ACN in 25 mM NH4H2PO4 buffer pH 9.3. 

 

 

Figure S6. Isocratic HPLC chromatogram of 2. 60% ACN in 25 mM NH4H2PO4 buffer pH 9.3. 

 

Figure S7. Isocratic HPLC chromatogram of 3. 35% ACN in H2O, 0.1% TFA. 
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Figure S8. Isocratic HPLC chromatogram of 4. 60% ACN in 25 mM NH4H2PO4 buffer pH 9.3. 

 

Figure S9. Isocratic HPLC chromatogram of 5. 35% ACN in H2O, 0.1% TFA. 

 

Figure S10. Isocratic HPLC chromatogram of 6. 60% ACN in 25 mM NH4H2PO4 buffer pH 9.3. 
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Figure S11. Isocratic HPLC chromatogram of 7. 30% ACN in H2O, 0.1% TFA. 

 

Figure S12. Isocratic HPLC chromatogram of 8. 35% ACN in H2O, 0.1% TFA. 
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Figure S13. Isocratic HPLC chromatogram of 9. 35% ACN in H2O, 0.1% TFA. 

 

Figure S14. Isocratic HPLC chromatogram of 10. 35% ACN in H2O, 0.1% TFA. 
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Figure S15. Isocratic HPLC chromatogram of 11. 35% ACN in H2O, 0.1% TFA. 

 

Figure S16. Isocratic HPLC chromatogram of 12. 35% ACN in H2O, 0.1% TFA. 
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NMR Spectra 

 

Figure S17. 1H NMR spectrum of 1 (400 MHz, CDCl3).  
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Figure S18. 13C NMR spectrum of 1 (100 MHz, CDCl3).  
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Figure S19. 1H NMR spectrum of 2 (400 MHz, CDCl3).  
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Figure S20. 13C NMR spectrum of 2 (100 MHz, CDCl3).  
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Figure S21. 1H NMR spectrum of 3 (400 MHz, CDCl3).  
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Figure S22. 13C NMR spectrum of 3 (100 MHz, CDCl3).  
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Figure S23. 1H NMR spectrum of 4 (400 MHz, CDCl3).  
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Figure S24. 13C NMR spectrum of 4 (100 MHz, CDCl3).  
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Figure S25. 1H NMR spectrum of 5 (400 MHz, CDCl3).  
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Figure S26. 13C NMR spectrum of 5 (100 MHz, CDCl3).  
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Figure S27. 1H NMR spectrum of 6 (400 MHz, CDCl3).  
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Figure S28. 13C NMR spectrum of 6 (100 MHz, CDCl3).  
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Figure S29. 1H NMR spectrum of 7 (400 MHz, CDCl3).  
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Figure S30. 13C NMR spectrum of 7 (100 MHz, CDCl3).  
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Figure S31. 1H NMR spectrum of 8 (400 MHz, CDCl3).  
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Figure S32. 13C NMR spectrum of 8 (100 MHz, CDCl3).  
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Figure S33. 1H NMR spectrum of 9 (400 MHz, CDCl3).  
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Figure S34. 13C NMR spectrum of 9 (100 MHz, CDCl3).  
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Figure S35. 1H NMR spectrum of 10 (400 MHz, CDCl3).  
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Figure S36. 13C NMR spectrum of 10 (100 MHz, CDCl3).  
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Figure S37. 1H NMR spectrum of 11 (400 MHz, CDCl3).  
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Figure S38. 13C NMR spectrum of 11 (100 MHz, CDCl3).  
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Figure S39. 1H NMR spectrum of 12 (400 MHz, CDCl3).  
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Figure S40. 13C NMR spectrum of 12 (100 MHz, CDCl3).  


