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Materials and Methods 
 
Amines, bromobenzene (99%), chlorobenzene (99%), iodobenzene (98%) and Cd(OAc)2.2H2O 

(99%), CdCl2·2H2O (99%), CdCl2 (99%) and CdI2 (99%) were purchased from Aldrich. NMR 

spectra (400 MHz for 1H and 100 MHz for 13C) were recorded using DRX-400 Varian 

spectrometer using CDCl3 as solvent and Me4Si as internal standard. Flash column 

chromatography was performed on silica gel (230-400 mesh) using ethyl acetate and hexane as 

eluent. Melting points determined using Buchi B-540 melting point apparatus and uncorrected.  

 

N-(Phenyl)aniline.[1] Colorless solid; yield 92%; m.p. 52 oC; 1H NMR (400 MHz, CDCl3) 

δ 7.27-7.22 (m, 4H), 7.07-7.04 (d, J = 7.2 Hz, 4H), 6.93-6.89 (m, 2H), 5.69 (s, 1H); 13C NMR 

(100 MHz, CDCl3) δ 143.33, 129.55, 121.21, 118.01. 

 

N-(4-Bromophenyl)aniline.[2]  Colorless solid; yield 88%; m.p. 88 oC; 1H NMR (400 MHz, 

CDCl3) δ 7.35-7.25 (m, 5H), 7.08-6.92 (m, 4H), 5.69 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 

147.23, 145.34,  129.76, 129.48, 128.01, 126.57, 117.57, 114.30.  

 

 N-(4-Chlorophenyl)aniline.[2] Colorless solid; yield 90%; m.p. 73 oC; 1H NMR (400 MHz, 

CDCl3) δ 7.27-7.16 (m, 5H), 7.03-6.91 (m, 4H), 5.66 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 

147.3, 146.3, 132.4, 129.7, 121.4, 119.2, 115.4.  

 

N-(2-Methylphenyl)aniline.[2] Light brown solid; yield 98%; m.p. 38 oC;  1H NMR (400 MHz, 

CDCl3) δ 7.25-7.17 (m, 5H), 7.13 (t, J = 6.8 Hz, 1H), 6.95-6.88 (m, 3H) 5.48 (s, 1H), 2.24 (s, 

3H);  13C NMR (100 MHz, CDCl3) δ 143.4, 142.9, 130.4, 129.7, 127.6, 125.8, 121.9, 119.2, 

118.5, 17.6. 
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 N-(2-Methoxyphenyl)aniline.[3] Yellow oil; yield 94%; 1H NMR (400 MHz, CDCl3) δ 7.32-

7.26 (m, 3H), 7.16-7.12 (m, 2H), 7.03 (t, J = 7.2 Hz, 1H), 6.94-6.55 (m, 3H) 6.19 (s, 1H), 3.91 

(s, 3H); 13C NMR (100 MHz, CDCl3) δ 148.4, 143.4, 132.4, 129.7, 121.9, 119.2, 118.5, 115.9, 

110.6, 58.6.  
 
N-(4-Methoxyphenyl)aniline.[1] Colorless solid; yield 91%; m.p. 105 oC; 1H NMR (400 MHz, 

CDCl3) δ 7.42 (d, J = 8.4 Hz, 2H), 7.24-7.12 (m, 5H) 6.90 (d, J = 8.4 Hz, 2H), 5.51 (s,1H), 3.81 

(s, 3H); 13C NMR (100 MHz, CDCl3) δ 153.5, 145.8, 135.6, 129.1, 123.4, 120.1, 115.2, 55.3. 

  

N-(4-Nitrophenyl)aniline.[3] Yellow powder; yield 70%; m.p. 134 oC; 1H NMR (400 MHz, 

CDCl3) δ  8.11 (d, J = 9.2 Hz, 2H), 7.38 (t, J = 8.0 Hz, 2H) 7.20-7.12 (m, 3H), 6.93 (d, J = 7.6 

Hz, 2H), 6.34 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 151.5, 138.2, 137.6, 129.7, 127.6, 125.7, 

123.4, 114.0.  

 
N-(2,4-Dimethyl phenyl)phenylamine.[4]  Colorless liquid; yield 92%; 1H NMR (400 MHz, 

CDCl3) δ 7.19-7.13 (m, 2H), 7.07 (d, J = 8.0 Hz, 1H) 6.96 (s, 1H), 6.90 (d, J = 8.0 Hz, 1H), 6.88-

6.75 (m, 3H), 5.25 (s, 1H), 2.23 (s, 3H), 2.15 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 143.3, 

139.5, 129.4, 124.5, 121.3, 117.6, 116.8, 21.2, 20.8. 

 

N-Phenylbenzylamine.[5] Yellow solid; yield 98%; m.p. 34 oC;  1H NMR (400 MHz, CDCl3) δ 

7.34-7.22 (m, 5H), 7.15 (t, J = 7.2 Hz, 2H), 6.71 (t, J = 7.6 Hz, 1H), 6.61 (d, J = 7.63 Hz, 2H), 

4.31 (s, 2H), 4.09 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 149.6, 139.5, 130.1, 129.1,  128.7, 

127.4, 118.3,  113.3, 48.6. 

 

N-(Phenyl)furfurylamine.[6] Colorless oil; yield 82%; 1H NMR (400 MHz, CDCl3,) δ 7.33 (s, 

1H), 7.16 (t, J = 8.0 Hz, 2H), 6.73-6.64 (m, 3H), 6.29 (br s, 1H), 6.21 (br s, 1H), 4.29 (s, 2H), 

4.01 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 153.3, 148.6, 142.1, 129.4, 118.2, 113.4, 110.5, 

107.2, 41.6.  

 

N-Phenyl butylamine.[7] Colorless liquid; yield 92%; 1H NMR (400 MHz, CDCl3) 

δ 7.16−7.12 (m, 2H), 6.66 (t, J = 7.2 Hz, 1H), 6.59 (d, J = 8.4 Hz, 2H), 3.51(s, 1H), 3.10-3.06 
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(m, 2H), 1.61-1.54 (m, 2H), 1.45-1.36 (m, 2H), 0.95-0.91 (m, 3H); 13C NMR (100 MHz, CDCl3) 

δ  129.4,  117.3, 112.9, 43.9, 31.9, 20.5, 14.1. 

 
N-Cyclohexylaniline.[3]  Colorless  oil; yield 90%; 1H NMR (400 MHz, CDCl3) δ  7.13-7.03 (m, 

2H), 6.66-6.56 (m, 3H), 3.24-3.21 (m, 1H), 2.05-2.03 (m, 2H), 1.77-1.72 (m, 2H), 1.66-1.61 (m, 

1H), 1.40-1.10 (m, 5H); 13C NMR (100 MHz, CDCl3) δ 147.3, 129.6, 116.8, 113.3, 53.1, 33.0, 

26.6, 25.2. 

 

N-Phenylpyrrolidine.[7] Colorless liquid; yield 94%; 1H NMR (400 MHz, CDCl3) 

δ 7.18−7.13 (m, 2H), 6.58 (t, J = 7.2 Hz, 1H), 6.50 (d, J = 8.4 Hz, 2H), 3.20 (t, J = 6.8 Hz, 4H), 

1.94-1.90 (m, 4H); 13C NMR (100 MHz, CDCl3) δ  139.3, 129.0, 115.2, 111.5, 47.4, 25.3. 

 

N-Phenylpiperidine.[1] Colorless liquid; yield 98%; 1H NMR (400 MHz, CDCl3) δ 7.24-7.20 (m, 

2H), 6.93-6.91 (m, 2H), 6.80 (t, J = 7.2 Hz, 1H), 3.19 (t, J = 5.6 Hz, 4H), 1.71-1.66 (m, 4H), 

1.58-1.53 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 152.8, 129.5, 119.1, 117.6, 51.5, 29.6, 26.3. 

 
N-Phenylmorpholine.[1] Colorless solid; yield 97%; m.p. 55 oC; 1H NMR (400 MHz, CDCl3) 

δ 7.28 (t, J = 8.0 Hz, 2H), 6.90-6.84 (m, 3H), 3.85 (t, J = 4.8 Hz, 4H), 3.14 (t, J = 4.8 Hz, 4H); 
13C NMR (100 MHz, CDCl3) δ  151.5, 129.4, 120.3, 115.9, 67.1, 49.6. 

 
N-Phenylpyrrole.[8] Colorless solid; yield 96%; m.p. 62 oC, 1H NMR (400 MHz, CDCl3) δ 7.73 

(d, J = 7.6 Hz, 2H), 7.46-7.26 (m, 3H), 7.14-7.11 (m, 2H) 6.38-6.37 (m, 2H); 13C NMR (100 

MHz, CDCl3) δ 137.7, 130.4, 129.7, 127.6, 125.7, 120.7, 119.5, 110.6. 

 

N-Phenylindole.[1] Colorless oil; yield 97%; 1H NMR (400 MHz, CDCl3) δ 7.78 (d,  J = 7.6 Hz, 

1H), 7.66 (d, J = 8.0 Hz, 1H), 7.57-7.56 (m, 3H), 7.41-7.40 (m, 2H), 7.30-7.25 (m, 3H), 6.58 (s, 

1H); 13C NMR (100 MHz, CDCl3) δ 140.0, 136.0, 129.8, 129.5, 128.1, 126.6, 124.5, 122.5, 

121.3, 120.5, 110.7, 103.7.  

 

N-(Phenyl)imidazole.[9] Colorless liquid; yield 98%; 1H NMR (400 MHz, CDCl3) δ 7.87 (s, 

1H), 7.50-7.47 (m, 2H), 7.40-7.37 (m, 3H), 7.29 (s, 1H), 7.21 (s, 1H); 13C NMR (100 MHz, 

CDCl3) δ 137.5 135.8 130.5 130.1 127.7, 121.7 118.5, 107.4 
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N-(Phenyl)-5-methyl-imidazole. Colorless oil; yield 96%; 1H NMR (400 MHz, CDCl3) δ 7.43-

7.35 (m, 5H), 7.22-7.20 (m, 3H), 6.96 (s, 1H), 6.93 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 129.7 

128.4,127.7, 125.7,120.8, 13.9 

 

N-(Phenyl)benzimidazole.[10] Colorless solid, yield 98%; m.p. 96 oC; 1H NMR (400 MHz, 

CDCl3,) δ 8.16 (s, 1H), 7.90-7.87 (m, 1H), 7.57-7.43 (m, 6H), 7.34-7.30 (m, 2H); 13C NMR (100 

MHz, CDCl3) δ 142.6, 130.3 128.4, 124.3, 124.1 123.2, 120.6, 110.8  

 

N-(3,5-Dimethylphenyl)pyrrolidine. Colorless liquid; yield 55%;  1H NMR (400 MHz, CDCl3) 

δ 6.30 (s, 1H), 6.18 (s, 2H), 3.22 (t, J = 6.4 Hz, 4H), 2.35 (s, 6H), 1.93 (m, 4H); 13C NMR (100 

MHz, CDCl3) δ 144.0, 138.9, 128.4, 109.9 108.5, 47.8, 25.6, 21.9. 

 

 N-(2,4-Dimethylphenyl)pyrrolidine.[11] Colorless liquid; yield 37%; 1H NMR (400 MHz, 

CDCl3,) δ 6.91 (s, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.78 (d, J = 8.0 Hz, 1H), 3.09 (m, 4H), 2.26 (s, 

3H), 2.21 (s, 3H), 1.89 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 146.3, 131.3, 127.6, 126.0, 

115.8, 54.6, 24.9, 21.3, 14.4.  

 

N-(4-Methoxyphenyl)pyrrolidine.[12] White solid; m.p. 44-45 oC; yield 26%; 1H NMR (400 

MHz, CDCl3,) δ 6.79 (d, J = 9 Hz, 2H), 6.48 (d, J = 11 Hz, 2H), 3.69 (s, 3H), 3.18-3.15 (m, 4H), 

1.93-1.90 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 152.2, 144.2, 115.3, 114.9, 56.2, 48.2, 25.6.  

 

N-(3-Methoxyphenyl)pyrrolidine.[13] Yellow oil; yield 42%; 1H NMR (400 MHz, CDCl3,) 

δ 7.11(t, J = 9.5 Hz, 1H), 6.22-6.18 (dd, J = 1.2, 8 Hz, 2H), 6.08 (s, 1H), 3.77 (s, 3H), 3.26-3.23 

(m, 4H), 1.97-1.94 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 160.6, 149.1, 130.0, 105.1, 100.6, 

98.1, 55.3, 47.8, 25.7.  

 

N-(2-Methoxyphenyl)pyrrolidine.[12] Yellow liquid; yield 22%; 1H NMR (400 MHz, CDCl3,) 

δ 6.82−6.71 (m , 4Η), 3.77 (s, 3H), 3.22-3.19 (m, 4H), 1.88-1.84 (m, 4H); 13C NMR (100 MHz, 

CDCl3) δ 150.7, 139.9, 121.3, 119.9, 115.7, 111.9, 55.8, 50.7, 24.9.   
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N-(4-Nitrophenyl)pyrrolidine.[14] Yellow solid; m.p. 177-178 oC; yield 77%; 1H NMR (400 

MHz, CDCl3,) δ 8.14 (d, J = 9.2 Hz, 2H), 6.48 (d, J = 8.8 Hz, 2H), 3.42-3.39 (m, 4H), 2.09-2.06 

(m, 4H); 13C NMR (100 MHz, CDCl3) δ 152.0, 136.7, 126.3, 110.6, 48.1, 25.7.  

 

N-(3-Nitrophenyl)pyrrolidine.[14] Orange solid; m.p. 97-99 oC; yield 18%; 1H NMR (400 MHz, 

CDCl3,) δ 7.45 (d, J = 6.4 Hz, 1H), 7.33-7.28 (m, 2H), 6.81-6.78 (d, J = 6.4 Hz, 1H), 3.35-3.32 

(m, 4H), 2.07-2.04 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 149.6, 148.4, 129.7, 117.4, 110.0, 

105.8, 94.7, 48.0, 25.7.  
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