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1. 1H NMR and 13C NMR Spectra for Compounds 3-12, 13-α, 15-22        

 

 
Figure S1 A. 1H NMR Spectrum of compound 3. 
 

 
Figure S1 B. 13C NMR Spectrum of compound 3. 
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Figure S2 A. 1H NMR Spectrum of compound 4. 
 

 
Figure S2 B. 13C NMR Spectrum of compound 4. 
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Figure S3 A. 1H NMR Spectrum of compound 5. 

 

 
Figure S3 B. 13C NMR Spectrum of compound 5. 
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Figure S4 A. 1H NMR Spectrum of compound 6. 
 

 
Figure S4 B. 13C NMR Spectrum of compound 6. 
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Figure S5 A. 1H NMR Spectrum of compound 7. 
 

 
Figure S5 B. 13C NMR Spectrum of compound 7. 

3.
20

21
.2

3
3.

06
2.

04

1.
03

1.
04

1.
01

1.
03

3.
05

1.
00

1.
01

1.
00

0.
93

0.
08

0.
85

0.
86

0.
88

1.
24

1.
29

1.
45

1.
55

1.
57

3.
41

3.
42

3.
44

3.
62

3.
64

3.
64

3.
88

3.
88

3.
94

3.
95

3.
97

4.
50

4.
51

4.
52

4.
56

4.
57

5.
71

5.
72

5.
73

5.
74

5.
94

5.
95

7.
19

7.
20

7.
21

7.
22

7.
26

9.
97

9.
99

14
.2

6
22

.8
2

26
.2

2
29

.4
8

29
.7

1
29

.7
6

29
.7

8
32

.0
4

40
.0

9

70
.6

0

78
.1

8
82

.3
6

83
.3

3

10
2.

00
10

5.
22

11
1.

71

13
9.

10

15
3.

04

16
3.

63



S7 
 

 

 
Figure S6 A. 1H NMR Spectrum of compound 8. 
 

 
Figure S6 B. 13C NMR Spectrum of compound 8. 
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Figure S7 A. 1H NMR Spectrum of compound 9. 
 

 
Figure S7 B. 13C NMR Spectrum of compound 9. 
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Figure S8 A. 1H NMR Spectrum of compound 10. 
 

 
Figure S8 B. 13C NMR Spectrum of compound 10. 
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Figure S9 A. 1H NMR Spectrum of compound 11. 
 

 
Figure S9 B. 13C NMR Spectrum of compound 11. 
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Figure S10 A. 1H NMR Spectrum of compound 12. 
 

 
Figure S10 B. 13C NMR Spectrum of compound 12. 
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Figure S11 A. 1H NMR Spectrum of compound 13-α. 
 

 
Figure S11 B. 13C NMR Spectrum of compound 13-α. 
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Figure S12 A. 1H NMR Spectrum of compound 15. 
 

 
Figure S12 B. 13C NMR Spectrum of compound 15. 
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Figure S13 A. 1H NMR Spectrum of compound 16. 
 

 
Figure S13 B. 13C NMR Spectrum of compound 16. 
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Figure S14 A. 1H NMR Spectrum of compound 17. 
 

 
Figure S14 B. 13C NMR Spectrum of compound 17. 
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Figure S15 A. 1H NMR Spectrum of compound 18. 
 

 
Figure S15 B. 13C NMR Spectrum of compound 18. 
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Figure S16 A. 1H NMR Spectrum of compound 19. 
 

 
Figure S16 B. 13C NMR Spectrum of compound 19. 
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Figure S17 A. 1H NMR Spectrum of compound 20. 
 

 
Figure S17 B. 13C NMR Spectrum of compound 20. 
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Figure S18 A. 1H NMR Spectrum of compound 21. 
 

 
Figure S18 B. 13C NMR Spectrum of compound 21. 

5.
10

17
.0

7
3.

38

10
.2

0
5.

10

9.
50

1.
40

1.
00

6.
07

0.
87

1.
70

3.
37

1.
00

0.
68

1.
69

0.
88

0.
90

0.
91

1.
27

1.
48

1.
50

2.
04

2.
04

2.
07

2.
08

2.
16

2.
18

3.
53

3.
55

3.
56

3.
57

3.
58

3.
62

3.
79

3.
81

3.
89

3.
98

4.
00

4.
51

4.
54

4.
55

4.
57

4.
99

5.
00

5.
02

5.
03

5.
50

5.
52

6.
24

6.
25

7.
52

7.
53

14
.2

3
21

.1
0

22
.7

8
29

.3
9

29
.5

5
29

.8
1

31
.0

9
31

.9
6

41
.9

2
41

.9
7

69
.6

1
71

.5
1

71
.6

4
71

.9
5

72
.0

3
72

.5
6

72
.8

8
73

.1
1

77
.0

0
80

.4
0

89
.5

8
92

.3
1

10
7.

65
10

7.
72

14
1.

66
14

1.
71

14
9.

00
15

1.
55

15
1.

58
15

5.
14

15
5.

20

16
8.

95
16

9.
14

16
9.

39
16

9.
61

16
9.

91



S20 
 

 

 
Figure S19 A. 1H NMR Spectrum of compound 22. 
 

 
Figure S19 B. 13C NMR Spectrum of compound 22. 
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2. Enzymatic Studies 
 
Solutions preparation 
 
Preparation of 50 mM Tris–HCl buffer solutions: Tris(hydroxymethyl)-aminomethan (606 mg) 
was dissolved in bi-distilled water (100 mL) and adjusted with HCl to a pH of 8.0 ± 0.1.   
AChE solution 2.005 U/ml: the enzyme (271 U/mg, 0.037 mg) was dissolved in freshly prepared 
buffer (5 mL) containing NaN3 (0.98 mg).   
BChE solution 2.040 U/ml: the enzyme (7.54 U/mg, 1.353 mg) was dissolved in freshly prepared 
buffer (5 mL) containing NaN3 (0.98 mg).  
DTNB solution 3 mM: DTNB (23.8 mg) was dissolved in freshly prepared buffer (20 mL) 
containing NaCl (116.8 mg) and MgCl2 (38.0 mg).  
ATChI solution 15 mM: ATChI (43.4 mg) was dissolved in bi-distilled water (10 mL).   
All solutions were stored in Eppendorf caps in the refrigerator or freezer, if necessary. The pure 
compounds were initially dissolved in DMSO, galantamine hydrobromide as standard was 
dissolved in bi-distilled water. The final concentrations for the enzymatic assay were yielded by 
diluting the stock solution with bi-distilled water. No inhibition was detected by residual 
DMSO (<0.5%). 
 
 
Enzyme assay 
 
Inhibition constants 
 
A mixture of the DTNB solution (125 µL), enzyme (25 µL) and compounds solutions (25 µL, 3 
different concentrations and once water) was prepared and incubated at 30 °C for 20 min. The 
substrate (25 µL, 4 different concentrations) was added to start the enzymatic reaction. The 
absorbance data ( = 415 nm) was recorded under a controlled temperature of 30 °C for 30 min 
at 1 min intervals. All measurements were performed as triplicates. The used substrate 
concentrations in the test were as follows: [ATChI] = 0.9375 mM, 0.625 mM, 0.325 mM, 0.1875 
mM. The mode of inhibition as well as Ki and Ki‘ values were determined using Lineweaver–
Burk, Dixon and Cornish-Bowden plots. 
 
%-Inhibition 
 
A mixture of the DTNB solution (125 µL), enzyme (25 µL) and compounds solutions (25 µL) 
was prepared and incubated at 30 °C for 20 min. The substrate (25 µL) was added to start the 
enzymatic reaction. The concentration of each compound was 50 µM. The used substrate 
concentration was 0.625 mM. The absorbance data ( = 415 nm) was recorded under a 
controlled temperature of 30 °C for 10 min. The relative inhibition was determined as the 
quotient of the slopes (compound divided by blank) of the linear ranges. 
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3. Best Docking Poses for Compounds 9, 21-α and 21-β into BChE 
 
 

 

Figure S20. Lowest-energy binding poses of compounds 9 (yellow), 21-α (blue) and 21-β (red) 
to BChE. 

 


