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Scheme 1. Synthetic pathways and conditions of 5-aryl-1-(4-methylsulfonylphenyl)imidazoles with halogen(s) 
on the imidazole ring : (i) MCPBA, DCM (ii) NCS/NBS/NIS, CHCl3 (iii) NCS/NBS, LiHMDS, THF 

 

General procedure for 5-ary-1-(4-methylthiophenyl)imidazoles: To the solution of imine (4 mmol) in MeOH and DME 
(20 mL, v/v=1/2) was added anhydrous potassium carbonate (1.66 g, 12 mmol) and tosylmethyl isocyanide (0.94 g, 4.8 mmol). 
The reaction mixture was refluxed for 1 day. The solvent was removed, and the residue was extracted with DCM. The organic 
layer was washed with brine, dried over magnesium sulfate and concentrated. The residue was purified by silica gel column 
chromatography with hexane-EtOAc mixture as the eluent. 5-(4-methoxyphenyl)-1-(4-methylthiophenyl)imidazole (Ia). 
The product was obtained as a yellow solid with a yield of 10%; 1H-NMR (300 MHz, CDCl3) δ 7.65 (s, 1H, 2-H), 7.24 (d, J = 
8.6 Hz, 2H, Ar-H), 7.18 (s, 1H, 4-H), 7.08 (m, 4H, Ar-H), 6.81 (d, J = 8.8 Hz, 2H, Ar-H), 3.79 (s, 3H, OCH3) , 2.50 (s, 3H, 
SCH3). 5-(4-chorophenyl)-1-(4-methylthiophenyl)imidazole (Ib) The product was obtained as a yellow solid with a yield of 
49%; 1H-NMR (300 MHz, CDCl3) δ 7.67 (d, J = 1.0 Hz, 1H, 2-H), 7.30-7.20 (m, 5H, Ar-H, 4-H), 7.07 (m, 4H, Ar-H), 2.51 (s, 
3H, CH3). 

 

General procedure for 5-aryl-1-(4-methylsulfonylphenyl)imidazoles: To the solution of intermediate I (1 mmol) in DCM 
(10 mL) was added, at 0℃, 3-chloroperbenzoic acid (0.56 g, 2.5 mmol). The mixture was stirred for 2 h, added more DCM, 
washed with aqueous Na2S2O3, NaHCO3 and brine and dried over magnesium sulfate and concentrated. The residue was 
purified by silica gel column chromatography with hexane-EtOAc mixture as the eluent. 1-(4-methylsulfonylphenyl)-5-(4-
methoxyphenyl)imidazole (1). The product was obtained as a white solid with a yield of 84%; 1H-NMR (300 MHz, CDCl3) 
δ 7.95 (d, J = 8.6 Hz, 2H, Ar-H), 7.74 (s, 1H, 2-H), 7.38 (d, J = 8.6 Hz, 2H, Ar-H), 7.22 (s, 1H, 4-H), 7.05 (d, J = 8.8 Hz, 2H, 
Ar-H), 6.84 (d, J = 8.8 Hz, 2H, Ar-H), 3.80 (s, 3H, OCH3) , 3.08 (s, 3H, SO2CH3); ESIMS: m/z [M+H]+ 329.1 ; 5-(4-
chorophenyl)-1-(4-methylsulfonylphenyl)imidazole (11). The product was obtained as a yellow solid with a yield of 87%; 
1H-NMR (300 MHz, CDCl3) δ 8.02 (d, J = 8.6 Hz, 2H, Ar-H), 7.78 (s, 1H, 2-H), 7.30 (m, 5H, Ar-H, 4-H), 7.05 (d, J = 8.5 Hz, 
2H, Ar-H), 3.11 (s, 3H, CH3). 

 

General procedure for halogenation of 5-aryl-1-(4-methylsulfonylphenyl)imidazoles: To the solution of compound 1/11 
(0.5 mmol) in CHCl3 (4 mL) was added NCS/NBS/NIS (0.75 mmol). The mixture was refluxed for 5 h, extracted with DCM, 
washed with aqueous NaHSO3 and brine and dried over magnesium sulfate and concentrated. The residue was purified by 
silica gel column chromatography to give 4-halo and 2,4-dihalo imidazoles. Different from chlorination, 2-bromo imidazole 
products were separated in some bromination reactions. While iodination with NIS in CH3CN always afforded 2-, 4- and 2,4-
iodo imidazole products.  

2,4-dichloro)-5-(4-methoxyphenyl)-1-(4-methylsulfonylphenylimidazole (2). The product was obtained as a white solid 
with a yield of 15%; 1H-NMR (300 MHz, CDCl3) δ 8.00 (d, J = 8.7 Hz, 2H, Ar-H), 7.37 (d, J = 8.7 Hz, 2H, Ar-H), 7.03 (d, J 
= 8.9 Hz, 2H, Ar-H), 6.80 (d, J = 8.9 Hz, 2H, Ar-H), 3.79 (s, 3H, OCH3) , 3.11 (s, 3H, SO2CH3). 4-chloro-1-(4-
methylsulfonylphenyl)-5-(4-methoxyphenyl)imidazole (3). The product was obtained as a white solid with a yield of 41%; 
1H-NMR (300 MHz, CDCl3) δ 7.95 (d, J = 8.6 Hz, 2H, Ar-H), 7.65 (s, 1H, 2-H), 7.32 (d, J = 8.6 Hz, 2H, Ar-H), 7.11 (d, J = 
8.8 Hz, 2H, Ar-H), 6.88 (d, J = 8.8 Hz, 2H, Ar-H), 3.82 (s, 3H, OCH3) , 3.09 (s, 3H, SO2CH3); 13C-NMR (150 MHz, CDCl3) 
δ 159.9, 140.6, 135.0, 129.1, 129.0, 127.1, 125.7, 118.7, 114.4, 55.3, 44.4; HRMS (EI) m/z Calcd for C17H15ClN2O3S [M]+ 
362.0492 Found 362.0493.  

2,4-dibromo-5-(4-methoxyphenyl)-1-(4-methylsulfonylphenyl)imidazole (5). The product was obtained as a white solid 
with a yield of 15%; 1H-NMR (300 MHz, CDCl3) δ 7.98 (d, J = 8.6 Hz, 2H, Ar-H), 7.36 (d, J = 8.7 Hz, 2H, Ar-H), 7.04 (d, J 



= 8.9 Hz, 2H, Ar-H), 6.80 (d, J = 8.9 Hz, 2H, Ar-H), 3.79 (s, 3H, OCH3) , 3.11 (s, 3H, SO2CH3). 4-bromo-5-(4-
methoxyphenyl)-1-(4-methylsulfonylphenyl)imidazole (6) The product was obtained as a white solid with a yield of 68%; 
1H-NMR (300 MHz, CDCl3) δ 7.95 (d, J = 8.7 Hz, 2H, Ar-H), 7.70 (s, 1H, 2-H), 7.31 (d, J = 8.7 Hz, 2H, Ar-H), 7.15 (d, J = 
8.8 Hz, 2H, Ar-H), 6.85 (d, J = 8.8 Hz, 2H, Ar-H), 3.82 (s, 3H, OCH3) , 3.08 (s, 3H, SO2CH3).  

2,4-diiodo-5-(4-methoxyphenyl)-1-(4-methylsulfonylphenyl)imidazole (8). The product was obtained as a yellow solid with 
a yield of 5%; 1H-NMR (300 MHz, CDCl3) δ 7.91 (d, J = 8.7 Hz, 2H, Ar-H), 7.25 (d, J = 8.7 Hz, 2H, Ar-H), 6.95 (d, J = 8.9 
Hz, 2H, Ar-H), 6.72 (d, J = 8.9 Hz, 2H, Ar-H), 3.71 (s, 3H, OCH3) , 3.04 (s, 3H, SO2CH3). 4-iodo-5-(4-methoxyphenyl)-1-
(4-methylsulfonylphenyl) imidazole (9). The product was obtained as a yellow solid with a yield of 23%; 1H-NMR (300 
MHz, CDCl3) δ 7.94 (d, J = 8.7 Hz, 2H, Ar-H), 7.76 (s, 1H, 2-H), 7.28 (d, J = 8.7 Hz, 2H, Ar-H), 7.12 (d, J = 8.9 Hz, 2H, Ar-
H), 6.88 (d, J = 8.9 Hz, 2H, Ar-H), 3.83 (s, 3H, OCH3) , 3.08 (s, 3H, SO2CH3) ; ESIMS: m/z [M+H]+ 455.0 ; 2-iodo-5-(4-
methoxyphenyl)-1-(4-methylsulfonylphenyl)imidazole (10). The product was obtained as a yellow solid with a yield of 6%; 
1H-NMR (300 MHz, CDCl3) δ 7.95 (d, J = 8.7 Hz, 2H, Ar-H), 7.35 (d, J = 8.7 Hz, 2H, Ar-H), 7.18 (s, 1H, 4-H), 6.86 (d, J = 
8.9 Hz, 2H, Ar-H), 6.69 (d, J = 8.9 Hz, 2H, Ar-H), 3.70 (s, 3H, OCH3) , 3.06 (s, 3H, SO2CH3) ; ESIMS: m/z [M+H]+ 455.0.  

2,4-dichloro-5-(4-chorophenyl)-1-(4-methylsulfonylphenyl)imidazole (12). The product was obtained as a yellow solid 
with a yield of 24%; 1H-NMR (300 MHz, CDCl3) δ 8.02 (d, J = 8.7 Hz, 2H, Ar-H), 7.40 (d, J = 8.7 Hz, 2H, Ar-H), 7.28 (d, J 
= 8.7 Hz, 2H, Ar-H), 7.06 (d, J = 8.7 Hz, 2H, Ar-H), 3.12 (s, 3H, CH3). 4-chloro-5-(4-chorophenyl)-1-(4-
methylsulfonylphenyl)imidazole (13). The product was obtained as a yellow solid with a yield of 20%; 1H-NMR (300 MHz, 
CDCl3) δ 8.00 (d, J = 8.6 Hz, 2H, Ar-H), 7.67 (s, 1H, 2-H), 7.32 (m, 4H, Ar-H), 7.13 (d, J = 8.5 Hz, 2H, Ar-H), 3.10 (s, 3H, 
CH3); 13C-NMR (150 MHz, CDCl3) δ140.8, 140.1, 135.9, 135.2, 131.0, 129.3, 129.2, 125.8, 124.9, 55.1, 49.2, 44.4; HRMS 
(EI) m/z Calcd for C16H12Cl2N2O2S [M]+ 365.9997 Found 365.9994.   

2,4-dibromo-5-(4-chorophenyl)-1-(4-methylsulfonylphenyl)imidazole (15). The product was obtained as a yellow solid 
with a yield of 15%; 1H-NMR (300 MHz, CDCl3) δ 8.01 (d, J = 8.7 Hz, 2H, Ar-H), 7.37 (d, J = 8.7 Hz, 2H, Ar-H), 7.27 (d, J 
= 8.7 Hz, 2H, Ar-H), 7.07 (d, J = 8.7 Hz, 2H, Ar-H), 3.12 (s, 3H, CH3). 4-bromo-5-(4-chorophenyl)-1-(4-
methylsulfonylphenyl)imidazole (16). The product was obtained as a yellow solid with a yield of 50%; 1H-NMR (300 MHz, 
CDCl3) δ 7.98 (d, J = 8.7 Hz, 2H, Ar-H), 7.72 (s, 1H, 2-H), 7.33 (m, 4H, Ar-H), 7.16 (d, J = 8.6 Hz, 2H, Ar-H), 3.10 (s, 3H, 
CH3); 13C-NMR (150 MHz, CDCl3) δ 140.5, 140.3, 137.1, 135.0, 131.2, 129.2, 129.2, 128.6, 125.8, 125.7, 117.6, 44.4; HRMS 
(EI) m/z Calcd for C16H12BrClN2O2S [M]+ 409.9491 Found 409.9490. 2-bromo-5-(4-chorophenyl)-1-(4-
methylsulfonylphenyl)-imidazole (17). The product was obtained as a white solid with a yield of 11%; 1H-NMR (300 MHz, 
CDCl3) δ 8.05 (d, J = 8.7 Hz, 2H, Ar-H), 7.43 (d, J = 8.7 Hz, 2H, Ar-H), 7.26 (s, 1H, 4-H), 7.24 (d, J = 8.7 Hz, 2H, Ar-H), 6.96 
(d, J = 8.7 Hz, 2H, Ar-H), 3.14 (s, 3H, CH3).  

5-(4-chorophenyl)-2,4-diiodo-1-(4-methylsulfonylphenyl)imidazole (18). The product was obtained as a yellow solid with 
a yield of 14%; 1H-NMR (300 MHz, CDCl3) δ 7.94 (d, J = 8.4 Hz, 2H, Ar-H), 7.28 (d, J = 8.4 Hz, 2H, Ar-H), 7.20 (d, J = 8.4 
Hz, 2H, Ar-H), 6.98 (d, J = 8.4 Hz, 2H, Ar-H), 3.05 (s, 3H, CH3). 5-(4-chorophenyl)-4-iodo-1-(4-
methylsulfonylphenyl)imidazole (19). The product was obtained as a yellow solid with a yield of 42%; 1H-NMR (300 MHz, 
CDCl3) δ 7.89 (d, J = 8.4 Hz, 2H, Ar-H), 7.71 (s, 1H, 2-H), 7.26 (d, J = 8.4 Hz, 2H, Ar-H), 7.22 (d, J = 8.4 Hz, 2H, Ar-H), 7.08 
(d, J = 8.4 Hz, 2H, Ar-H), 3.10 (s, 3H, CH3). 5-(4-chorophenyl)-2-iodo-1-(4-methylsulfonylphenyl)imidazole (20). The 
product was obtained as a white solid with a yield of 24%; 1H-NMR (300 MHz, CDCl3) δ 8.05 (d, J = 8.5 Hz, 2H, Ar-H), 7.43 
(d, J = 8.5 Hz, 2H, Ar-H), 7.32 (s, 1H, 4-H), 7.22 (d, J = 8.5 Hz, 2H, Ar-H), 6.95 (d, J = 8.5 Hz, 2H, Ar-H), 3.15 (s, 3H, CH3) ; 
ESIMS: m/z [M+H]+ 458.9. 

 

Alternative procedure for synthesis of 2-chloro- and 2-bromo-5-aryl-1-(4-methylsulfonylphenyl)imidazoles: To the 
solution of 5-aryl-1-(4-methylthiophenyl)imidazoles (Ia and Ib, 0.4 mmol) in THF (3 mL) was added LiHMDS (1 M in THF, 
1.2 mL) dropwise at -20℃. The mixture was stirred for 0.5 h, then solution of NCS or NBS (1.6 mmol) in THF (3 mL) was 
added. The reaction mixture was stirred for 0.5 h at -20℃ and 6 h at room temperature. Saturated aqueous NH4Cl was added 
to the mixture, extracted with ethyl acetate. The organic layer was washed with aqueous NaHSO3 and brine, dried over 
magnesium sulfate, and concentrated under vacuum. Following oxidation of crude 2-chloro- and 2-bromo-5-aryl-1-(4-
methylthiophenyl)imidazole with mCPBA followed by silica gel column chromatography yielded pure 2-chloro- and 2-bromo-
5-aryl-1-(4-methylsulfonylphenyl)imidazoles.  

2-chloro-5-(4-methoxyphenyl)-1-(4-methylsulfonylphenyl)imidazole (4). The product was obtained as a white solid with a 
yield of 14%; 1H-NMR (300 MHz, CDCl3) δ 8.01 (d, J = 8.5 Hz, 2H, Ar-H), 7.41 (d, J = 8.5 Hz, 2H, Ar-H), 7.10 (s, 1H, 4-H), 
6.95 (d, J = 8.8 Hz, 2H, Ar-H), 6.78 (d, J = 8.8 Hz, 2H, Ar-H), 3.78 (s, 3H, OCH3) , 3.12 (s, 3H, SO2CH3). 2-bromo-5-(4-
methoxyphenyl)-1-(4-methylsulfonylphenyl)imidazole (7). The product was obtained as a white solid with a yield of 12%; 
1H-NMR (300 MHz, CDCl3) δ 7.96 (d, J = 8.7 Hz, 2H, Ar-H), 7.64 (s, 1H, 4-H), 7.32 (d, J = 8.7 Hz, 2H, Ar-H), 7.12 (d, J = 
8.8 Hz, 2H, Ar-H), 6.88 (d, J = 8.8 Hz, 2H, Ar-H), 3.82 (s, 3H, OCH3) , 3.09 (s, 3H, SO2CH3); 13C-NMR (150 MHz, CDCl3) 
δ 159.9, 140.7, 140.1, 136.4, 131.3, 129.6, 129.0, 125.7, 119.3, 116.9, 114.3, 55.3, 44.4; HRMS (EI) m/z Calcd for 
C17H15BrN2O3S [M]+ 405.9987 Found 405.9988. 



2-chloro-5-(4-chorophenyl)-1-(4-methylsulfonylphenyl)imidazole (14). The product was obtained as a white solid with a 
yield of 12%; 1H-NMR (300 MHz, CDCl3) δ 8.05 (d, J = 8.7 Hz, 2H, Ar-H), 7.42 (d, J = 8.7 Hz, 2H, Ar-H), 7.22 (d, J = 8.6 
Hz, 2H, Ar-H), 7.19 (s, 1H, 4-H), 6.96 (d, J = 8.6 Hz, 2H, Ar-H), 3.13 (s, 3H, CH3). 
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HRMS data for 3, 7, 13, 16 (active compounds) 
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Chemical Formula: C17H15ClN2O3S
Exact Mass: 362.0492
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Chemical Formula: C17H15BrN2O3S
Exact Mass: 405.9987
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Chemical Formula: C16H12Cl2N2O2S
Exact Mass: 365.9997
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Chemical Formula: C16H12BrClN2O2S
Exact Mass: 409.9491
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