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Characterization Data  
 

1-(4-Nitrophenyl)-1H-imidazole (Table 2, entry 1).
1
 

1
H NMR (400 MHz, CDCl3) δ = 7.26 (s, 1H), 7.37 (s, 1H), 

7.49–7.64 (m, 2H), 7.97 (s, 1H), 8.33–8.38 (m, 2H).
 13

C NMR (101 MHz, CDCl3) δ = 117.7, 121.1, 125.8, 131.7, 

135.4, 142.0, 146.3. Anal. calcd for C9H7N3O2 (189.17): C, 57.14; H, 3.73; N, 22.21. Found: C, 57.41; H, 3.81; N, 

22.25. 

 

4-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 2).
2
 

1
H NMR (400 MHz, CDCl3) δ = 7.27 (s, 1H), 7.35 (s, 1H), 

7.52–7.57 (m, 2H), 7.78–7.83 (m, 2H), 8.03 (s, 1H). 
13

C NMR (101 MHz, CDCl3) δ = 111.2, 117.6, 117.9, 121.5, 

131.6, 134.2, 135.4, 140.6. Anal. calcd for C10H7N3 (169.18): C, 70.99; H, 4.17; N, 24.84. Found: C, 71.08; H, 4.35; N, 

24.59. 

 

3-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 3).
3
 
1
H NMR (200 MHz, CDCl3) δ = 7.26 (s, 1H), 7.31 (s, 1H), 

7.61–7.74 (m, 4H), 7.93 (s, 1H). 
13

C NMR (101 MHz, CDCl3) δ = 114.3, 117.5, 117.9, 124.6, 125.6, 130.9, 131.1, 

131.4, 135.4, 138.1. Anal. calcd for C10H7N3 (169.18): C, 70.99; H, 4.17; N, 24.84. Found: C, 70.89; H, 4.40; N, 24.56. 

 

2-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 4).
4
 

1
H NMR (200 MHz, CDCl3) δ = 7.27 (s, 1H), 7.36 (s, 1H), 

7.43–7.59 (m, 2H), 7.70–7.79 (m, 1H), 7.81–7.85 (m, 1H), 7.87 (s, 1H). 
13

C NMR (101 MHz, CDCl3) δ = 108.2, 

115.9, 119.7, 125.7, 128.5, 130.9, 134.4, 134.6, 136.8, 139.4. Anal. calcd for C10H7N3 (169.18): C, 70.99; H, 4.17; N, 

24.84. Found: C, 70.82; H, 4.06; N, 24.53.   

 

Methyl-4-(1H-imidazol-1-yl)benzoate (Table 2, entry 5).
5
 
1
H NMR (400 MHz, CDCl3) δ = 3.87 (s, 3H), 7.16 (s, 

1H), 7.29 (s, 1H), 7.38–7.43 (m, 2H), 7.89 (s, 1H), 8.04–8.11 (m, 2H). 
13

C NMR (101 MHz, CDCl3) δ = 52.3, 117.6, 

120.4, 128.8, 131.0, 131.4, 135.3, 140.6, 165.9. Anal. calcd for C11H10N2O2 (202.21): C, 65.34; H, 4.98; N, 13.85. 

Found: C, 65.34; H, 4.91; N, 13.70. 

 

1-(2,4-Dichlorophenyl)-1H-imidazole (Table 2, entry 6). 
1
H NMR (400 MHz, CDCl3) δ = 7.05 (s, 1H), 7.12 (s, 1H), 

7.21 (d, J = 8.4 Hz, 1H), 7.29 (dd, J = 2.2, 8.4 Hz, 1H), 7.49 (d, J = 2.2 Hz, 1H), 7.59 (s, 1H).
 13

C NMR (101 MHz, 

CDCl3) δ = 120.3, 128.1, 128.4, 129.7, 130.6, 130.7, 133.8, 135.0, 137.4. Anal. calcd for C9H6Cl2N2 (213.06): C, 

50.74; H, 2.84; N, 13.15. Found: C, 50.71; H, 2.89; N, 13.05. HRMS: m/z [M
+
] calcd for C9H6Cl2N2: 211.9908; found: 

211.9900. 

 

1-(4-Bromophenyl)-1H-imidazole (Table 2, entry 7).
1
 

1
H NMR (200 MHz, CDCl3) δ = 7.25 (s, 1H), 7.29 (s, 1H), 

7.29–7.35 (m, 2H), 7.61–7.68 (m, 2H), 7.88 (s, 1H).
 13

C NMR (101 MHz, CDCl3) δ = 118.1, 121.0, 123.0, 130.8, 

133.1, 135.5, 136.4. Anal. calcd for C9H7BrN2 (223.07): C, 48.46; H, 3.16; N, 12.56. Found: C, 48.67; H, 3.36; N, 

12.30. HRMS: m/z [M
+
] calcd for C9H7BrN2: 221.9793; found: 221.9789. 

 

1-(4-Nitrophenyl)pyrrolidine (Table 4, entry 1).
6
 
1
H NMR (400 MHz, CDCl3) δ = 2.03–2.10 (m, 4H), 3.36–3.43 (m, 

4H), 6.42–6.51 (m, 2H), 8.07–8.15 (m, 2H). 
13

C NMR (151 MHz, CDCl3) δ = 25.5, 48.0, 110.5, 126.4, 136.6, 151.9. 

Anal. calcd for C10H12N2O2 (192.21): C, 62.49; H, 6.29; N, 14.57. Found: C, 62.65; H, 6.40; N, 14.54. 

  

4-(Pyrrolidin-1-yl)benzonitrile (Table 4, entry 2).
7
 
1
H NMR (400 MHz, CDCl3): δ = 1.99–2.07 (m, 4H), 3.30–3.34 

(m, 4H), 6.47–6.51 (m, 2H), 7.41–7.46 (m, 2H). 
13

C NMR (101 MHz, CDCl3) δ = 25.5, 47.6, 96.7, 111.5, 121.1, 

133.5, 150.1. Anal. calcd for C11H12N2 (172.23): C, 76.71; H, 7.02; N, 16.27. Found: C, 76.73; H, 7.01; N, 16.18. 

 

Methyl-4-(pyrrolidin-1-yl)benzoate (Table 4, entry 3).
8
 
1
H NMR (400 MHz, CDCl3) δ = 1.98–2.06 (m, 4H), 3.32–

3.35 (m, 4H), 3.85 (s, 3H), 6.47–6.52 (m, 2H), 7.85–7.94 (m, 2H). 
13

C NMR (101 MHz, CDCl3) δ = 25.5, 47.7, 51.4, 

110.9, 116.7, 131.5, 151.1, 167.7. Anal. calcd for C12H15NO2 (205.25): C, 70.22; H, 7.37; N, 6.82. Found: C, 69.96; H, 

7.20; N, 6.58. 
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NMR Spectra 

 
1
H-NMR spectrum 1-(4-Nitrophenyl)-1H-imidazole (Table 2, entry 1) 

 

13
C-NMR spectrum 1-(4-Nitrophenyl)-1H-imidazole (Table 2, entry 1)  
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1
H-NMR spectrum 4-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 2) 

 

13
C-NMR spectrum 4-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 2) 
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1
H-NMR spectrum 3-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 3) 

 

13
C-NMR spectrum 3-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 3) 
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1
H-NMR spectrum 2-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 4) 

 

13
C-NMR spectrum 2-(1H-Imidazol-1-yl)benzonitrile (Table 2, entry 4) 
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1
H-NMR spectrum Methyl-4-(1H-imidazol-1-yl)benzoate (Table 2, entry 5) 

 

13
C-NMR spectrum Methyl-4-(1H-imidazol-1-yl)benzoate (Table 2, entry 5) 
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1
H-NMR spectrum 1-(2,4-Dichlorophenyl)-1H-imidazole (Table 2, entry 6) 

 

13
C-NMR spectrum 1-(2,4-Dichlorophenyl)-1H-imidazole (Table 2, entry 6) 
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1
H-NMR spectrum 1-(4-Bromophenyl)-1H-imidazole (Table 2, entry 7) 

 

13
C-NMR spectrum 1-(4-Bromophenyl)-1H-imidazole (Table 2, entry 7) 
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1
H-NMR spectrum 1-(4-Nitrophenyl)pyrrolidine (Table 4, entry 1) 

 

13
C-NMR spectrum 1-(4-Nitrophenyl)pyrrolidine (Table 4, entry 1) 
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1
H-NMR spectrum 4-(Pyrrolidin-1-yl)benzonitrile (Table 4, entry 2) 

 

13
C-NMR spectrum 4-(Pyrrolidin-1-yl)benzonitrile (Table 4, entry 2) 
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1
H-NMR spectrum Methyl-4-(pyrrolidin-1-yl)benzoate (Table 4, entry 3) 

 

13
C-NMR spectrum Methyl-4-(pyrrolidin-1-yl)benzoate (Table 4, entry 3) 

 


