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FT-IR spectrum of 2-(3-nitrophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a1):

1HNMR spectrum of 2-(3-nitrophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a1):

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.012.513.013.514.0
f1 (ppm)

-2

0

2

4

6

8

10

12

14

16

18

20

22

24

26

2.
17

4.
15

3.
21

2.
00

0.
97

0.
88

0.
69

2.
04

0.
90

7.
17

 C
D

Cl
3

7.
20

7.
25

7.
26

7.
27

7.
31

7.
41

7.
44

7.
47

7.
50

7.
53

7.
56

7.
63

7.
66

7.
69

7.
72

7.
75

7.
78

7.
91

7.
98

8.
01

8.
10

8.
14

8.
36

8.
67

8.
70

8.
74

8.
77

8.
85

8.
88

7.07.58.08.59.0
f1 (ppm)

0

5

10

15

20

25
7.

17
 C

D
Cl

3
7.

20
7.

25
7.

26
7.

27
7.

44
7.

47
7.

50
7.

53
7.

56
7.

63
7.

66
7.

69
7.

72
7.

75
7.

98
8.

01
8.

10
8.

14
8.

36
8.

67
8.

70
8.

74
8.

77
8.

85
8.

88



3

13CNMR spectrum of 2-(3-nitrophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a1):

0102030405060708090100110120130140150160170180
f1 (ppm)
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Mass spectrum of 2-(3-nitrophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a1):
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FT-IR spectrum of 1-(4-chlorophenyl)-2-(4-isopropylphenyl)-1H-phenanthro[9,10-d]imidazole (a2):

1HNMR spectrum of 1-(4-chlorophenyl)-2-(4-isopropylphenyl)-1H-phenanthro[9,10-d]imidazole (a2):

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.5
f1 (ppm)
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13CNMR spectrum of 1-(4-chlorophenyl)-2-(4-isopropylphenyl)-1H-phenanthro[9,10-d]imidazole (a2):

0102030405060708090100110120130140150160170180
f1 (ppm)
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Mass spectrum of 1-(4-chlorophenyl)-2-(4-isopropylphenyl)-1H-phenanthro[9,10-d]imidazole (a2):
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FT-IR spectrum of 1-(4-chlorophenyl)-2-(3-nitrophenyl)-1H-phenanthro[9,10-d]imidazole (a3):

1HNMR spectrum of 1-(4-chlorophenyl)-2-(3-nitrophenyl)-1H-phenanthro[9,10-d]imidazole (a3):
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13CNMR spectrum of 1-(4-chlorophenyl)-2-(3-nitrophenyl)-1H-phenanthro[9,10-d]imidazole (a3):

0102030405060708090100110120130140150160170180
f1 (ppm)
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Mass spectrum of 1-(4-chlorophenyl)-2-(3-nitrophenyl)-1H-phenanthro[9,10-d]imidazole (a3):
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FT-IR spectrum of 1-(4-chlorophenyl)-2-(p-tolyl)-1H-phenanthro[9,10-d]imidazole (a4):

1HNMR spectrum of 1-(4-chlorophenyl)-2-(p-tolyl)-1H-phenanthro[9,10-d]imidazole (a4):
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13CNMR spectrum of 1-(4-chlorophenyl)-2-(p-tolyl)-1H-phenanthro[9,10-d]imidazole (a4):

0102030405060708090100110120130140150160170
f1 (ppm)

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

21
.3

3

76
.5

4 
CD

Cl
3

77
.0

4 
CD

Cl
3

77
.5

5 
CD

Cl
3

12
0.

62
12

2.
89

12
3.

09
12

4.
22

12
5.

01
12

5.
77

12
6.

40
12

6.
93

12
7.

37
12

8.
29

12
9.

10
12

9.
39

13
0.

42
13

5.
72

13
7.

23
13

9.
26

15
1.

09

Mass spectrum of 1-(4-chlorophenyl)-2-(p-tolyl)-1H-phenanthro[9,10-d]imidazole (a4):
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FT-IR spectrum of 2-(4-isopropylphenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a5):

1HNMR spectrum of 2-(4-isopropylphenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a5):
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13CNMR spectrum of 2-(4-isopropylphenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a5):

0102030405060708090100110120130140150160170
f1 (ppm)
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Mass spectrum of 2-(4-isopropylphenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a5):
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FT-IR spectrum of 1-(4-chlorophenyl)-2-(3,4-dimethoxyphenyl)-1H-phenanthro[9,10-d]imidazole (a6):

FT-IR spectrum of 1,2-diphenyl-1H-phenanthro[9,10-d]imidazole (a7):

FT-IR spectrum of 2-(4-chlorophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a8):
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1HNMR spectrum of 2-(4-chlorophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (a8):
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FT-IR spectrum of 1-phenyl-2-(p-tolyl)-1H-phenanthro[9,10-d]imidazole (a9):
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1HNMR spectrum of 1-phenyl-2-(p-tolyl)-1H-phenanthro[9,10-d]imidazole (a9):
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FT-IR spectrum of 1-(4-chlorophenyl)-2-phenyl-1H-phenanthro[9,10-d]imidazole (a10):
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FT-IR spectrum of 1-(4-chlorophenyl)-2-(4-methoxyphenyl)-1H-phenanthro[9,10-d]imidazole (a11):

1HNMR spectrum of 1-(4-chlorophenyl)-2-(4-methoxyphenyl)-1H-phenanthro[9,10-d]imidazole (a11):
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13CNMR spectrum of 1-(4-chlorophenyl)-2-(4-methoxyphenyl)-1H-phenanthro[9,10-d]imidazole (a11):
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FT-IR spectrum of 4-(1-(4-chlorophenyl)-1H-phenanthro[9,10-d]imidazol-2-yl)-N,N-dimethylaniline (a12):


