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                       Table S1: Optimization of reaction conditionsa:

Catalyst (5 mol%)
Oxidant (2 equiv)

N

N

O2N

ClH

N

N

O2N

Cl

AgF, solvent, air.

4 3a 5a

S H S

entry catalyst AgF temp (°C) solvent yieldb (%)
1 Pd(OAc)2 1 120 DMF 33
2 Pd(OAc)2 2 120 DMF 46

 3c Pd(OAc)2 2 120 DMF 37
aReaction Conditions: 3a (0.179 mmol), 4 (0.215 mmol), Pd(OAc)2 (5 mol%), Cu(OAc)2.H2O 
(0.358 mmol), AgF in 1.5 mL solvent, 16 h, air. bIsolated yields of 5a. cWhen reaction was carried 
out for 40 h.

                      Table S2: Optimization of reaction conditionsa:

N

N

O2N

Cl

5a

N

N
O2N

Catalyst (2 mol%)

B
OH

OH

base (3 equiv)

6a

2

S

Cl

S Cl

air,120 oC, solvent

entry catalyst base temp (°C) solvent yieldb (%)
1 NiCl2(PPh3)2 K3PO4 120 dioxane 43

 2c NiCl2(PPh3)2 K3PO4 120 dioxane 47
 3d NiCl2(PPh3)2 K3PO4 120 dioxane 31

aReaction conditions: 5a (0.131 mmol), 2 (0.157 mmol), catalyst (2 mol%),  K3PO4 (0.393 mmol) in 
1mL dioxane at 120 °C for 18 h, air. bIsolated yields of 6a. cWhen 4 mol% of catalyst was used.  
dWhen reaction was carried out for 30 h. 
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2-Chloro-4-nitro-1-phenyl-1H-imidazole (3a): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)
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2-Chloro-1-(4-methoxyphenyl)-4-nitro-1H-imidazole (3b): 
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2-Chloro-4-nitro-1-(4-(trifluoromethoxy)phenyl)-1H-imidazole (3c) : 
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1-(4-(2-Chloro-4-nitro-1H-imidazol-1-yl)phenyl)ethan-1-one (3d):
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2-Chloro-1-(4-fluorophenyl)-4-nitro-1H-imidazole (3e): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2-Chloro-1-(4-chlorophenyl)-4-nitro-1H-imidazole (3f) : 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)
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2-Chloro-1-(3-methoxyphenyl)-4-nitro-1H-imidazole (3g):
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2-Chloro-4-nitro-1-(3-nitrophenyl)-1H-imidazole (3h): 
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2-Chloro-4-nitro-1-(o-tolyl)-1H-imidazole (3i): 
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1-(2-Bromophenyl)-2-chloro-4-nitro-1H-imidazole (3j):  
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2-Chloro-1-(3,5-dimethoxyphenyl)-4-nitro-1H-imidazole (3k): 
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2-Chloro-1-(3,5-dibromophenyl)-4-nitro-1H-imidazole (3l): 
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1-(Benzo[d][1,3]dioxol-5-yl)-2-chloro-4-nitro-1H-imidazole (3m) : 
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2-Chloro-4-nitro-1-(thiophen-3-yl)-1H-imidazole (3n): 
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2-Chloro-1-(naphthalen-2-yl)-4-nitro-1H-imidazole (3o): 
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1-Ethyl-1H-indole (4f) : 
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1-Methyl-1H-pyrrole-2-carbaldehyde (4g) : 
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2-Chloro-4-nitro-1-phenyl-5-(thiophen-2-yl)-1H-imidazole (5a):  
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5-(Benzo[b]thiophen-2-yl)-2-chloro-4-nitro-1-phenyl-1H-imidazole (5b) : 
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5-(Benzofuran-2-yl)-2-chloro-4-nitro-1-phenyl-1H-imidazole (5c): 
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2-Chloro-5-(5-methylthiophen-2-yl)-4-nitro-1-phenyl-1H-imidazole (5d): 
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3-(2-Chloro-4-nitro-1-phenyl-1H-imidazol-5-yl)-1-methyl-1H-pyrrolo[2,3-b]pyridine (5e): 
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3-(2-Chloro-4-nitro-1-phenyl-1H-imidazol-5-yl)-1-ethyl-1H-indole (5f):    
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5-(2-Chloro-4-nitro-1-phenyl-1H-imidazol-5-yl)-1-methyl-1H-pyrrole-2-carbaldehyde (5g): 
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5-(2-Chloro-4-nitro-1-phenyl-1H-imidazol-5-yl)furan-2-carbaldehyde (5h): 
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f1 (ppm)

1.
00

0.
97

2.
10

3.
38

0.
93

7.
19

5
7.

20
5

7.
22

7
7.

23
6

7.
32

5
7.

32
9

7.
34

6
7.

34
8

7.
54

6
7.

55
1

7.
55

6
7.

56
8

7.
58

7
7.

59
4

7.
60

4
7.

61
0

7.
62

1
7.

63
0

9.
41

8

0102030405060708090100110120130140150160170180190
f1 (ppm)

11
8.

43
11

9.
94

12
2.

86

12
7.

43
12

9.
87

13
0.

93
13

3.
98

13
4.

93

14
3.

29

15
3.

10

17
7.

42

O2N

CHO

N

N Cl
O

5h

O2N

CHO

N

N Cl
O

5h



                                                                                             32

5-(2-Chloro-1-(3-methoxyphenyl)-4-nitro-1H-imidazol-5-yl)furan-2-carbaldehyde (5i):  
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2-Chloro-1-(4-fluorophenyl)-4-nitro-5-(thiophen-2-yl)-1H-imidazole (5j): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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2-Chloro-1-(4-methoxyphenyl)-5-(5-methylthiophen-2-yl)-4-nitro-1H-imidazole (5k): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)
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2-Chloro-5-(5-methylthiophen-2-yl)-4-nitro-1-(o-tolyl)-1H-imidazole (5l): 
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5-(2-Chloro-1-(naphthalen-2-yl)-4-nitro-1H-imidazol-5-yl)furan-2-carbaldehyde (5m):

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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2-Chloro-1-(3,5-dimethoxyphenyl)-4-nitro-5-(thiophen-3-yl)-1H-imidazole (5n):
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f1 (ppm)
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2-(4-Chlorophenyl)-4-nitro-1-phenyl-5-(thiophen-2-yl)-1H-imidazole (6a): 
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f1 (ppm)
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5-(Benzofuran-2-yl)-4-nitro-1-phenyl-2-(4-(trifluoromethyl)phenyl)-1H-imidazole (6b): 
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f1 (ppm)
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5-(2-(4-Fluorophenyl)-4-nitro-1-phenyl-1H-imidazol-5-yl)furan-2-carbaldehyde (6c):
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5-(4-Nitro-1,2-diphenyl-1H-imidazol-5-yl)furan-2-carbaldehyde (6d): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
00

0.
98

2.
15

2.
06

2.
08

3.
19

0.
99

0.
93

5.
47

7
5.

48
6

7.
06

7
7.

07
6

7.
24

2
7.

25
9

7.
27

8
7.

34
9

7.
35

3
7.

37
0

7.
37

3
7.

42
7

7.
43

1
7.

44
8

7.
53

2
7.

54
9

7.
56

8
7.

57
7

7.
59

5

7.
86

2

9.
56

7

0102030405060708090100110120130140150160170180
f1 (ppm)

10
7.

83

12
8.

29
12

8.
42

12
8.

53
12

8.
93

12
9.

46
12

9.
98

12
9.

99
13

0.
72

13
6.

88

15
0.

25
15

1.
26

17
6.

95

O2N
N

N
O

6d

OHC

O2N
N

N
O

6d

OHC



                                                                                             45

2-(4-Methoxyphenyl)-5-(5-methylthiophen-2-yl)-4-nitro-1-phenyl-1H-imidazole (6e): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)
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5-(5-Methylthiophen-2-yl)-4-nitro-1,2-diphenyl-1H-imidazole (6f): 
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5-(4-5-(4-Nitro-1-phenyl-2-(p-tolyl)-1H-imidazol-5-yl)furan-2-carbaldehyde (6g):
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 5-(Benzofuran-2-yl)-2-(naphthalen-2-yl)-4-nitro-1-phenyl-1H-imidazole (6h): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

1.
62

3.
50

2.
26

4.
45

1.
15

2.
28

1.
10

1.
00

7.
23

7
7.

27
7

7.
30

1
7.

32
0

7.
38

7
7.

40
5

7.
42

4
7.

45
2

7.
47

1
7.

49
7

7.
51

8
7.

53
5

7.
58

7
7.

60
6

7.
67

2
7.

69
2

7.
70

6
7.

72
8

7.
77

9
7.

79
9

7.
95

0

.

0102030405060708090100110120130140150160170180
f1 (ppm)

11
1.

28
4

11
2.

77
9

12
1.

91
4

12
5.

56
2

12
5.

91
6

12
6.

73
1

12
7.

64
0

12
7.

87
8

12
8.

06
0

12
8.

66
3

12
9.

71
6

12
9.

76
1

12
9.

99
9

14
1.

19
9

15
5.

09
5

121122123124125126127128129130
f1 (ppm)

12
1.

91
4

12
3.

37
8

12
5.

24
0

12
5.

56
2

12
5.

91
6

12
6.

73
1

12
7.

43
2

12
7.

54
3

12
7.

64
0

12
7.

87
8

12
8.

06
0

12
8.

66
3

12
9.

71
6

12
9.

76
1

12
9.

99
9

O2N
N

N

6h

O

O2N
N

N

6h

O



                                                                                             49

4-Nitro-1,2-diphenyl-1H-imidazole (7a): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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2-(4-Methoxyphenyl)-4-nitro-1-phenyl-1H-imidazole (7b):

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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2-(4-Fluorophenyl)-4-nitro-1-phenyl-1H-imidazole (7c):

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)
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4-Nitro-1-phenyl-2-(p-tolyl)-1H-imidazole (7d):  

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f1 (ppm)
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4-Nitro-1-phenyl-2-(4-(trifluoromethoxy)phenyl)-1H-imidazole (7e) : 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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2-(Naphthalen-2-yl)-4-nitro-1-phenyl-1H-imidazole (7f): 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)
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2-(Benzo[d][1,3]dioxol-5-yl)-4-nitro-1-phenyl-1H-imidazole (7g): 
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f1 (ppm)
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4-Nitro-1-phenyl-2-(thiophen-3-yl)-1H-imidazole (7h):
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2-chloro-4-nitro-1H-imidazole 1 :
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