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2-(4-butylphenyl)-3-methylquinoxaline (4a): Orange oil; 
1
H NMR (CDCl3, 500 MHz) δ 8.13-8.05 

(m, 2H), 7.76-7.70 (m, 2H), 7.59 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 2.81 (s, 3H), 2.72 (t, J = 

7.5 Hz, 2H), 1.70-1.64 (m, 2H), 1.45-1.37 (m, 2H), 0.97 (t, J = 7.5 Hz, 3H); 
13

C NMR (CDCl3, 100 

MHz) δ 155.00, 152.63, 143.99, 141.09, 141.04, 136.31, 129.53, 029.17, 129.11, 128.86, 128.61, 

128.24, 35.47, 33.50, 24.42, 22.30, 13.92; IR (cm
-1

, KBr) 3421, 2955, 1634, 1384, 761. HRMS (EI) 

calcd for C19H20N2 276.1626, Found 276.1601. 

 

1-(4-butylbenzyl)-2-(4-butylphenyl)-1H-benzimidazole (5a): Yellow oil; 
1
H NMR (CDCl3, 500 

MHz) δ 7.86-7.84 (m, 1H), 7.62-7.61 (m, 2H), 7.30-7.20 (m, 5H), 7.13-7.12 (m, 2H), 7.02-7.00 (m, 

2H), 5.42 (s, 2H), 2.67-2.57 (m, 4H), 1.63-1.56 (m, 4H), 1.38-1.24(m, 4H), 0.94-0.91 (m, 6H);
 13

C 

NMR (CDCl3, 125 MHz) δ 154.39, 145.01, 143.13, 142.48, 136.10, 133.64, 129.17, 129.03, 128.82, 

127.31, 125.91, 122.80, 122.53, 119.80, 110.56, 48.25, 35.50, 35.26, 33.56, 33.39, 22.38, 22.30, 13.95 

(2C); IR (cm
-1

, KBr) 3461, 2957, 1741, 1615, 1384, 1243, 745. HRMS (EI) calcd for C28H32N2 

396.2565, Found 396.2569 

 

2-methyl-3-(4-pentylphenyl)quinoxaline (4b): Yellow oil; 
1
H NMR (CDCl3, 500 MHz) δ 8.13-8.11 

(m, 2H), 8.07-8.05 (m, 2H), 7.76-7.70 (m, 2H), 7.59 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 2.81 

(s, 3H), 2.70 (t, J = 7.5 Hz, 2H), 1.71-1.65 (m, 2H), 1.38-1.36 (m, 2H), 0.92 (t, J = 7.0 Hz, 3H); 
13

C 

NMR (CDCl3, 125 MHz): δ 155.0, 152.6, 144.0, 141.1, 141.0, 136.3, 129.5, 129.2, 129.1, 128.9, 128.6, 
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128.3, 35.8, 31.5, 31.1, 24.5, 22.6, 14.0; IR (cm
-1

, KBr) 3455, 2929, 2856, 1614, 1341, 910, 735. 

HRMS (EI) calcd for C20H22N2 290.1783, Found 290.1779 

 

1-(4-pentylbenzyl)-2-(4-pentylphenyl)-1H-benzimidazole (5b): Yellow oil; 
1
H NMR (CDCl3, 500 

MHz) δ 7.87 (d, J = 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 2H), 7.31-7.22 (m, 5H), 7.15 (d, J = 8.0 Hz, 2H), 

7.03 (d, J = 8.0 Hz, 2H), 5.45 (s, 2H), 2.67 (t, J = 8.0 Hz, 2H), 2.60 (t, J = 8.0 Hz, 2H), 1.67-1.61 (m, 

4H), 1.35-1.21 (m, 8H), 0.91 (t, J = 7.0 Hz, 6H); 
13

C NMR (CDCl3, 125 MHz): δ 154.4, 145.0, 143.2, 

142.5, 136.1, 133.7, 129.2, 129.0, 128.8, 127.4, 125.9, 122.8, 122.5, 119.8, 110.5, 48.3, 35.8, 35.5, 

31.5, 31.4, 31.1, 30.9, 30.3, 29.7, 22.5, 14.0; IR (cm
-1

, KBr) 3416, 2927, 1616, 1384, 912, 743. HRMS 

(EI) calcd for C30H36N2 424.2878, Found 424.2875 

N

N

4c  

2-methyl-3-phenylquinoxaline (4c) [1]: Yellow oil;
 1
H NMR (CDCl3, 500 MHz): δ 8.13-8.10 (m, 

1H), 8.07-8.05 (m, 1H), 7.75-7.71 (m, 2H), 7.67-7.64 (m, 2H), 7.55-7.49 (m, 3H), 2.81 (s, 3H). 

N

N

5c  

1-benzyl-2-phenyl-1H-benzimidazole (5c) [2]: White solid; 
1
H NMR (CDCl3,500 MHz): δ 7.87 (d, J 

= 8.0, 1H), 7.70-7.68 (m, 2H), 7.48-7.43 (m, 3H), 7.35-7.28 (m, 4H), 7.26-7.22 (m, 2H), 7.21-7.10 (m, 

2H), 5.46 (s, 2H). 

N

N

4d

OMe
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2-(4-methoxyphenyl)-3-methylquinoxaline (4d) [3]: Yellow oil; 
1
H NMR (CDCl3, 500 MHz):

 
δ 

8.11-8.07 (m, 1H), 8.05-8.02 (m, 1H), 7.72-7.71 (m, 2H), 7.65-7.62 (m, 2H), 7.07-7.03 (m, 2H), 3.89 

(s, 3H), 2.80 (s, 3H). 

N

N

5d

OMe

OMe

 

1-(4-methoxybenzyl)-2-(4-methoxyphenyl)-1H-benzimidazole (5d) [2]: Yellow solid; 
1
H NMR 

(CDCl3, 500 MHz):δ 7.87 (d, J = 8.0 Hz, 1H), 7.70-7.68 (m, 2H), 7.48-7.43 (m, 3H), 7.35-7.28 (m, 

2H), 7.26-7.22 (m, 2H), 7.21-7.10 (m, 2H), 5.46 (s, 2H), 3.89 (s, 3H), 3.66 (s, 3H). 

N

N

4e

Br

 

2-(4-bromophenyl)-3-methylquinoxaline (4e) [4]: Orange oil; 
1
H NMR (CDCl3, 500 MHz): δ 8.12-

8.06 (m, 2H), 7.79-7.72 (m, 2H), 7.70-7.67 (m, 2H), 7.58-7.55 (m, 2H), 2.79 (s, 3H). 

 

 

N

N

5e

Br

Br

 

1-(4-bromobenzyl)-2-(4-bromophenyl)-1H-benzo[d]imidazole (5e) [2]: Yellow solid;
 
mp 160

o
C; 

1
H 

NMR (CDCl3, 500 MHz): δ 7.87 (d, J = 8.0 Hz, 1H), 7.70-7.68 (m, 2H), 7.48-7.43 (m, 3H), 7.35-7.28 

(m, 2H), 7.26-7.22 (m, 2H), 7.21-7.10 (m, 2H), 5.46 (s, 2H). 

N

N

4f

F

 

2-(3-fluorophenyl)-3-methylquinoxaline (4f): White solid, mp 85-87℃; 
1
H NMR (CDCl3, 500 MHz) 

δ 8.13-8.06 (m, 2H), 7.79-7.73 (m, 2H), 7.54-7.38 (m, 3H), 7.23-7.19 (m, 1H), 2.80 (s, 3H); 
13

C NMR 
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(CDCl3, 125 MHz): δ 162.79 (d, J = 246.25 Hz), 153.53, 153.51, 152.23, 141.45, 141.17 (d, J = 6.3 

Hz), 140.92, 130.27 (d, J = 8.8 Hz), 130.13, 129.40 (d, J = 26.3 Hz), 128.42, 124.78 (d, J = 2.5 Hz), 

116.35, 116.09 (d, J = 20.0 Hz), 24.31; IR (cm
-1

, KBr) 3417, 2982, 1740, 1616, 1240, 1048, 762. 

HRMS (EI) calcd for C15H11FN2 238.0906, Found 238.0894.  

N
H

N

5f

F

 

2-(3-fluorophenyl)-1H-benzimidazole (5f): White solid, mp 115-116℃; 
1
H NMR (CDCl3, 500 

MHz): δ 7.83 (d, J = 8.0 Hz, 1H), 7.81-7.78 (m, 1H), 7.67-7.65 (m, 2H), 7.46-7.42 (m, 1H), 7.32-7.29 

(m, 2H), 7.17-7.14 (m, 1H); 
13

C NMR (DMSO, 125 MHz): δ 162.92 (d, J = 241.3 Hz), 150.39, 144.08, 

135.41, 132.93 (d, J = 7.5 Hz), 131.64 (d, J = 8.8 Hz), 123.41, 122.97 (d, J = 2.5 Hz), 122.39, 119.54, 

117.08 (d, J = 20.0 Hz), 113.46 (d, J = 22.5 Hz), 111.96; IR (cm
-1

, KBr) 3422, 2994, 1770, 1618, 1383, 

1246, 1050. HRMS (EI) calcd for C13H9FN2 212.0750, Found 212.0764. 

Ph

O

O

2g  

1-phenylhexane-1,2-dione (2g) [5]: Yellow oil; 
1
H NMR(CDCl3, 500 MHz):δ 7.57-7.53 (m, 

2H), 7.40-7.25 (m,3H), 2.64 (t, J = 7.5 Hz, 3H), 1.73- 1.68 (m, 2H), 0.97 (t, J = 7.5 Hz, 3H). 
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