
II-S1 
 

Supporting Information – II  

New Steroidal 4-Aminoquinolines Antagonize 

Botulinum Neurotoxin Serotype A in Mouse 

Embryonic Stem Cell Derived Motor Neurons in 

Post-intoxication Model 

                     
¶
, Erkan Kiris

 ¥
, Krishna P. Kota

†
, Johanny Kugelman-Tonos

 †
, Milica 

Videnovi 
#
, Lisa H. Cazares †, Nataš                  ∇, Tatjana Ž.        

¶
, Boban 

Andjelkovi 
¶
, Allen J. Duplantier†, Sina Bavari*

,‡             .  olaja*
,¶,§ 

¶
University of Belgrade, Faculty of Chemistry,  Studentski trg 16, P.O. Box 51, 11158, Belgrade, 

Serbia 

¥
Mouse Cancer Genetics Program, Center for Cancer Research, National Cancer Institute, 

Frederick, Maryland 21702, United States 

†
Molecular and Translational Sciences Division, United States Army Medical Research Institute 

of Infectious Diseases, 1425 Porter Street, Frederick, Maryland 21702, United States 

#
Faculty of Chemistry Innovative Centre, Studentski trg 12-16, 11158 Belgrade, Serbia 

∇University of Belgrade, Institute of Chemistry, Technology, and Metallurgy, Njegoševa 12, 

11000 Belgrade, Serbia 

‡
United States Army Medical Research Institute of Infectious Diseases, 1425 Porter Street, 

Frederick, Maryland 21702, United States 

§
Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11158 Belgrade, Serbia 

 



II‐S2 
 

 
 
 
 
 
 

Table of contents                                         
                                                                                                          

 
NMR spectra of synthesized compounds II-S3-II-S48

HPLC analyses for purity II-S49-II-S99

 
 



II-S3 
 

 

 

 

 

 

 

NMR spectra of synthesized compounds 
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(3α,5β,7α,12α)-3-Amino-24-{[4-(quinolin-4-ylamino)butyl]amino}cholane-7,12-diyl diacetate (14)
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(3α,5β,7α,12α)-3-Amino-24-({4-[(7-chloroquinolin-4-yl)amino]pentyl}amino)cholane-7,12-diyl diacetate (20)
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(3α,5β,7α,12α)-3-Amino-24-({4-[(7-chloroquinolin-4-yl)amino]-1-methylbutyl}amino)cholane-7,12-diyl diacetate (21)
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(3α,5β,7α,12α)-3-Amino-24-{[6-(quinolin-4-ylamino)hexyl]amino}cholane-7,12-diyl diacetate (22)

Chemical Shift...
5.100

2.01

5.
07

87
5.

07
28

Chemical Sh...
7.625

1.02

7.
63

62
7.

62
25

7.
61

97
7.

61
70

7.
60

55



Chemical Shift (ppm)
5.0 4.9

1.030.951.02

5.
07

51

5.
00

45 4.
99

49
4.

98
53

4.
88

91
4.

88
41

Chemical Shift (ppm)
0.9 0.8 0.7

3.003.053.01

0.
90

23

0.
81

84
0.

80
52

0.
71

45

H
OAcNH2

OAc

NH

NH

N

Cl

Chemical Shift (ppm)
2.125 2.100 2.075

0.913.183.07

2.
11

32

2.
07

52

Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

17
0.

67
93

17
0.

65
04

15
2.

06
47

14
9.

62
42

14
9.

15
84

13
4.

76
43

12
8.

88
68 12

5.
20

79

12
0.

76
01

11
7.

08
48

99
.0

55
1

75
.5

45
1

70
.9

31
1

51
.6

55
9

49
.9

80
7

47
.4

13
8

44
.9

87
7

43
.4

13
7

43
.1

82
6

39
.5

21
8

37
.7

70
8

34
.8

46
5

34
.3

73
5

28
.9

94
3

28
.8

24
6

27
.1

31
3

26
.4

81
5

22
.7

95
4

21
.6

47
3

17
.8

78
2

12
.1

81
2

Chemical S...
50.7

50
.6

27
0

Chemical ...
41.6

41
.5

11
1

Chemical Shift (ppm)
35 34

35
.5

25
2

34
.8

46
5

34
.3

73
5

33
.3

26
6

Chemical Shift (ppm)
31.5 31.0 30.5

31
.4

60
1

31
.2

61
5

30
.1

31
5

Che...

25
.5

82
5

Chemical S...
21.6

21
.6

47
3

21
.4

92
1

(3α,5β,7α,12α)-3-Amino-24-({6-[(7-chloroquinolin-4-yl)amino]hexyl}amino)cholane-7,12-diyl diacetate (23)
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(3α,5β,7α,12α)-3-Amino-24-({4-[(7-chloroquinolin-4-yl)amino]butyl}amino)cholane-7,12-diol (24)
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(3α,5β,7α,12α)-3-Amino-24-({4-[(7-chloroquinolin-4-yl)amino]-4-oxobutyl}amino)cholane-7,12-diyl diacetate (30)
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N-(7-chloroquinolin-4-yl)- N'-[4-(5-fluoro-1-benzothien-3-yl)benzyl]butane-1,4-diamine (33)

Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

16
2.

05
75

16
0.

12
96

15
2.

07
13

14
9.

89
79

14
9.

16
14

13
9.

64
46

13
7.

50
73 13

5.
98

37
13

4.
69

84
13

4.
37

35
12

8.
73

42
12

8.
52

48
12

5.
67

98
12

5.
00

11
12

4.
03

35
12

1.
26

08

11
7.

25
33 11

3.
42

64
11

3.
22

42
10

8.
58

13
10

8.
38

64

98
.8

91
2

53
.6

82
7

48
.6

78
8

43
.2

12
8

27
.7

67
8

26
.3

67
0

Chemical Shift (ppm)
139 138 137 136

13
9.

64
46

13
9.

10
30

13
9.

02
36

13
7.

53
61

13
7.

50
73

13
5.

98
37

Chemical Shif...
128.50

12
8.

73
42

12
8.

61
14

12
8.

52
48

Chemical ...
124.1

12
4.

03
35

12
3.

96
13

Chemical Shift (ppm)
1.925 1.875

2.18

1.
93

33 1.
91

98
1.

90
64

1.
89

24
1.

87
90



Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

3.212.532.671.102.311.020.900.981.173.181.100.961.00

8.
53

20
8.

52
14

7.
97

55
7.

95
87

7.
72

42
7.

70
88 7.

57
77

7.
49

86
7.

48
23

7.
44

69
7.

43
08

7.
31

26
7.

29
88

7.
13

46
7.

11
69

7.
11

21

6.
39

91
6.

38
85

5.
67

46

3.
94

79
3.

92
19

3.
83

61
3.

80
97

3.
31

75
3.

30
88

2.
85

87
2.

84
61

2.
83

36
2.

82
14

2.
05

83 1.
89

89
1.

88
12

1.
86

74
1.

83
31 1.
64

16
1.

63
03

1.
62

36
1.

61
42

1.
60

20
1.

18
47

1.
17

21

Chemical Shift (ppm)
3.95 3.90 3.85 3.80

1.021.04

3.
94

79 3.
92

19

3.
83

61
3.

80
97

Chemical Shift (ppm)
7.80 7.75

1.101.07

7.
82

41
7.

81
42

7.
80

64
7.

79
71

7.
72

58
7.

72
42

7.
70

88

Chemical Shift (ppm)
7.6 7.5 7.4 7.3

1.173.182.342.64

7.
58

06
7.

57
77

7.
55

49
7.

55
00

7.
53

46
7.

49
86

7.
48

23

7.
44

69
7.

43
08

7.
32

93
7.

32
67

7.
31

55
7.

31
26

7.
31

00

S

F
NH

NH

N

N4-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N1-quinolin-4-ylpentane-1,4-diamine (34)
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N-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N-methyl-N'-quinolin-4-ylbutane-1,4-diamine (37)
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N2-(1-Adamantylmethyl)-N1-quinolin-4-ylpropane-1,2-diamine (77) 
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N3-(1-Adamantylmethyl)-N1-quinolin-4-ylbutane-1,3-diamine (78) 
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N3-(1-adamantylmethyl)-N3-methyl-N1-quinolin-4-ylbutane-1,3-diamine (84)
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N1-(1-Adamantylmethyl)-N1-methyl-N3-quinolin-4-ylbutane-1,3-diamine (85)
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