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N-(1-benzothien-2-ylmethyl)-N'-quinolin-4-ylpropane-1,3-diamine (8)
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N-(1-benzothien-2-ylmethyl)-N'-quinolin-4-ylbutane-1,4-diamine (9)
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N-[(6-fluoro-1-benzothien-3-yl)methyl]- N'-quinolin-4-ylpropane-1,3-diamine (12)

S

NH

NH

N
F

Chemical Shift (ppm)
7.1 7.0

1.951.06

7.
13

70 7.
12

24
7.

10
65

7.
07

11
7.

05
34

7.
04

98
7.

03
57

7.
03

15
7.

01
87

Chemical Shift (ppm)
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
1.

61
86

15
9.

67
30

15
0.

81
99

15
0.

30
20

14
8.

09
05

14
1.

60
29

14
1.

52
59 13
4.

75
14 13

4.
20

56
12

9.
41

16
12

8.
87

97

12
4.

23
97

12
2.

87
50

12
0.

06
16

11
8.

87
19

11
3.

30
11

11
3.

10
51

10
9.

07
40

10
8.

87
11

98
.1

00
4

49
.1

67
1

47
.7

53
4

43
.4

91
3

27
.7

44
7

Chemical Shift (ppm)
124 122 120

12
4.

23
97

12
2.

90
30

12
2.

87
50

12
2.

57
41

12
2.

50
41

12
0.

06
16

11
8.

87
19

Chemical Shift (ppm)
10.0 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

3.662.072.112.071.031.950.973.051.031.00

8.
50

78
8.

49
68

7.
93

86
7.

92
15

7.
74

95
7.

73
18

7.
57

20 7.
55

55 7.
51

16 7.
49

51

7.
29

26
7.

13
70

7.
12

24
7.

05
34

7.
04

98
7.

03
57

7.
03

15

6.
33

11
6.

32
14

4.
06

78

3.
42

18

3.
01

73
3.

00
76

2.
99

78

1.
97

66 1.
96

68
1.

95
58



N-[(5-fluoro-1-benzothien-3-yl)methyl]- N'-quinolin-4-ylbutane-1,4-diamine (13)
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N-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N'-quinolin-4-ylpropane-1,3-diamine (23)

S

F
NH NH

N

Chemical Shift (ppm)
7.60 7.55 7.50 7.45

3.334.35

7.
58

07 7.
57

79
7.

56
46

7.
55

73
7.

55
27

7.
53

99
7.

53
62

7.
48

45
7.

47
76

7.
46

85

Chemical Shift (ppm)
140 139 138 137 136 135 134

13
9.

18
42

13
9.

09
04

13
9.

01
82

13
7.

49
46

13
7.

45
85

13
6.

01
44

13
4.

62
08

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.

08
81

16
0.

16
74

15
0.

71
56

15
0.

49
90

14
7.

71
18

13
9.

18
42

13
6.

01
44

13
4.

62
08

12
9.

08
98 12

8.
90

92
12

8.
69

98
12

5.
76

83
12

4.
33

86
12

4.
08

59

12
0.

46
83

11
8.

92
31

11
3.

49
32

11
3.

29
10

10
8.

57
59

10
8.

38
82

97
.9

97
7

54
.0

74
4

49
.2

36
6

43
.8

71
7 27

.5
96

3

Chemical Shift (ppm)
10.0 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

1.991.131.991.971.990.981.043.331.021.041.00

8.
51

77
8.

50
72

7.
96

77
7.

95
21

7.
84

04
7.

69
88

7.
68

37
7.

57
79

7.
55

27
7.

53
62

7.
47

76
7.

46
85

7.
25

78
7.

24
36

7.
15

61
7.

15
15

7.
13

87

6.
35

19
6.

34
09

3.
92

26

3.
45

92
3.

44
72

3.
43

53

3.
03

46 3.
02

36
3.

01
21

2.
64

39

2.
01

60
2.

00
41 1.

99
26

1.
98

17
1.

96
97



Chemical Shift (ppm)
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

4.252.211.521.982.041.960.931.001.034.062.201.051.00

8.
54

85
8.

53
81

7.
98

91
7.

97
28

7.
82

33
7.

81
36

7.
80

58
7.

73
43

7.
71

83
7.

58
92

7.
55

03
7.

50
80

7.
49

17
7.

43
88

7.
42

25

7.
39

24
7.

37
80

7.
15

11
7.

13
39

7.
12

92
7.

11
63

6.
40

84
6.

39
77

5.
08

75

3.
85

43

3.
31

75
3.

30
34

3.
29

27
3.

27
86

2.
70

51
2.

69
10

2.
67

66

1.
93

55
1.

78
94

1.
77

56
1.

76
09

1.
74

68
1.

73
21

1.
57

88

1.
46

51
1.

46
13

1.
45

35
1.

44
09

1.
43

18
1.

42
28

N-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N'-quinolin-4-ylhexane-1,6-diamine (24)
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N4-(7-chloroquinolin-4-yl)- N1-[4-(5-fluoro-1-benzothien-3-yl)benzyl]pentane-1,4-diamine (25)
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N1-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N4-quinolin-4-ylpentane-1,4-diamine (26)
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Chemical Shift (ppm)
7.60 7.55 7.50 7.45 7.40 7.35
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N1-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N1-methyl-N4-quinolin-4-ylpentane-1,4-diamine (27)

S

F

N

NH
N

Chemical Shift (ppm)
7.60 7.55 7.50 7.45 7.40 7.35

1.032.021.002.042.05

7.
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Chemical Shift (ppm)
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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
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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

3.014.151.142.011.970.920.991.001.032.050.991.00
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Chemical Shift (ppm)
10.0 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

2.291.972.021.960.921.041.052.152.040.981.00
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3-[4-({[4-(quinolin-4-ylamino)butyl]amino}methyl)phenyl]-1-benzothiophene-5-carbonitrile (28)

S

NC
NH

NH

N

Chemical Shift (ppm)
7.65 7.60 7.55 7.50 7.45

4.011.032.15

7.
61
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Chemical Shift (ppm)
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
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Chemical Shift (ppm)
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Chemical Shift (ppm)
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3

0.994.031.102.351.172.14
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N

3-[4-({[4-(quinolin-4-ylamino)pentyl]amino}methyl)phenyl]-1-benzothiophene-5-carbonitrile (29)

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
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3-[4-({[6-(quinolin-4-ylamino)hexyl]amino}methyl)phenyl]-1-benzothiophene-5-carbonitrile (30)

S

NC
NH

NH

N

Chemical Shift (ppm)
7.65 7.60 7.55 7.50 7.45 7.40

1.074.181.011.041.08
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4.522.352.012.052.060.981.071.082.010.971.00
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3-[4-({[4-(quinolin-4-ylamino)butyl]amino}methyl)phenyl]-1-benzothiophene-6-carbonitrile (31)

S

NC NH
NH

N

Chemical Shift (ppm)
7.7 7.6 7.5 7.4

1.084.202.070.991.03
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Chemical Shift (ppm)
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Chemical Shift (ppm)
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3-[4-({[6-(quinolin-4-ylamino)hexyl]amino}methyl)phenyl]-1-benzothiophene-6-carbonitrile (32)

S

NC NH
NH

N

Chemical Shift (ppm)
7.7 7.6 7.5 7.4

1.074.233.081.02
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Chemical Shift (ppm)
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15
1.

02
61

14
9.

61
09

14
8.

39
78

14
0.

75
83

14
0.

66
45

13
8.

18
78

13
3.

33
55

12
9.

99
96

12
8.

95
26

12
8.

66
37

12
7.

76
84

12
6.

93
08

12
4.

56
24

12
3.

65
26

11
9.

08
92

11
8.

65
59

10
7.

75
27

98
.7

63
0

53
.7

71
2

49
.4

53
2

43
.1

64
0

30
.0

65
8

28
.8

88
8

27
.0

90
9

Chemical Shift (ppm)
130 128 126 124

12
9.

99
96

12
8.

95
26

12
8.

66
37

12
7.

76
84

12
7.

63
12

12
6.

93
08

12
4.

56
24

12
3.

65
26

Chemical Shift (ppm)
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4-(5-{4-[({6-[(7-chloroquinolin-4-yl)amino]hexyl}amino)methyl]phenyl}-2-thienyl)benzonitrile (41)
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4-{5-[4-({[4-(quinolin-4-ylamino)butyl]amino}methyl)phenyl]-2-thienyl}benzonitrile (43)
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4-{5-[4-({[6-(quinolin-4-ylamino)hexyl]amino}methyl)phenyl]-2-thienyl}benzonitrile (44)
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N-{4-[5-(4-ethynylphenyl)-2-thienyl]benzyl}-N'-quinolin-4-yloctane-1,8-diamine (52)
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