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7. NMR Spectrums of Target Compounds
11-methyl-2-phenyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride (3a)
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2-benzyl-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride (3b)
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S4

11-methyl-2-phenethyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride (3c)
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S5

2-(2-bromophenyl)-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride 
(3d)

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0
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S6

2-(2-bromobenzyl)-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride 
(3e)
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2-(2-bromophenethyl)-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3f)
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2-phenyl-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride 
(3g)
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2-benzyl-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium chloride 
(3h)
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S10

2-phenethyl-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3i)

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

2.
00

2.
00

2.
19

2.
00

2.
00

4.
03

6.
01

1.
05

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

2.
04

0
2.

05
8

2.
07

7
2.

09
6

2.
11

3
2.

69
4

2.
71

5
2.

73
4

3.
36

1
3.

38
0

3.
39

8

4.
69

1
4.

70
9

4.
72

7
4.

81
6

4.
83

4
4.

85
2

7.
13

6
7.

15
4

7.
17

2
7.

19
0

7.
23

8
7.

25
6

7.
27

4
7.

28
9

7.
30

7
7.

31
1

7.
33

1
7.

35
0

7.
36

8
7.

49
1

7.
51

1
7.

53
0

7.
75

5
7.

77
6

7.
98

5
8.

00
3

8.
16

9
8.

18
9

8.
41

6
8.

43
4

8.
75

1

10
.0

13

0102030405060708090100110120130140150160

f1 (ppm)

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

31
.9

0
32

.4
9

36
.1

1

44
.5

9

51
.5

8

11
1.

20
11

1.
65

11
2.

49
11

2.
88

11
6.

83
12

0.
69

12
1.

58
12

2.
05

12
2.

42
12

5.
94

12
6.

02
12

6.
41

12
7.

37
12

8.
30

12
8.

65
12

8.
78

12
9.

03
12

9.
18

13
7.

26
13

9.
23

14
1.

52

N
N

N+
Cl-

N
N

N+
Cl-



S11

2-(2-bromophenyl)-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3j)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0
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S12

2-(2-bromobenzyl)-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3k)
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S13

2-(2-bromophenethyl)-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-
ium chloride (3l)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
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S14

2-(2-(diethylamino)ethyl)-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3m)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0
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S15

2-(3-(diethylamino)propyl)-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3n)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
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S16

2-(4-(diethylamino)butyl)-11-methyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3o)
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S17

2-(2-(dimethylamino)ethyl)-11-isobutyl-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3p)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

6.
00

1.
06

6.
00

2.
00

2.
01

2.
00

1.
00

1.
01

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

0.
94

6
0.

96
2

2.
21

4
2.

23
3

2.
24

9
2.

26
6

2.
28

3
2.

30
1

2.
32

0
2.

85
5

3.
86

8
3.

87
7

4.
50

7
4.

52
6

5.
06

1
5.

07
6

5.
09

0

7.
33

5
7.

33
7

7.
35

3
7.

35
5

7.
35

7
7.

37
3

7.
37

5
7.

49
6

7.
49

9
7.

51
4

7.
51

7
7.

52
0

7.
53

5
7.

53
8

7.
84

8
7.

86
9

8.
03

5
8.

05
3

8.
19

4
8.

21
4

8.
46

6
8.

46
8

8.
48

4
8.

48
6

8.
94

1

10
.1

12
10

.1
16

0102030405060708090100110120130140150

f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

1300020
.1

3

29
.6

6

42
.9

1
45

.2
9

51
.7

3

56
.0

1

11
1.

86
11

2.
49

11
2.

95
11

7.
06

12
0.

66
12

1.
56

12
2.

34
12

2.
62

12
5.

95
12

6.
24

12
9.

33

13
9.

68

N
N

N+
Cl-

N

N
N

N+
Cl-

N



S18

11-benzyl-2-(2-(dimethylamino)ethyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3q)
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S19

11-benzyl-2-(2-(diethylamino)ethyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-2-ium 
chloride (3r)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
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S20

11-(3-chlorobenzyl)-2-(2-(dimethylamino)ethyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-
b]indol-2-ium chloride (3s)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
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S21

2-(2-(diethylamino)ethyl)-11-(4-fluorobenzyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-
2-ium chloride (3t)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
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S22

2-(2-(dimethylamino)ethyl)-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-
b]indol-2-ium chloride (3u)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
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S23

2-(4-(diethylamino)butyl)-11-(3-phenylpropyl)-2,11-dihydroimidazo[1',5':1,2]pyrido[3,4-b]indol-
2-ium chloride (3v)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
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