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1-Benzyl-3-methyl-1H-benzimidazol-3-ium iodide (15a): 

1-Benzyl-1H-benzimidazole (1.00 g, 4.80 mmol) in toluene (30 mL) was added MeI (1.50 

mL, 24.0 mmol) and heated to 110 °C for 18 h at which time aliquots of MeI were added 

until starting material was no longer detected by TLC.  The resulting solids were filtered and 

washed with EtOAc to give 15a as a pale, yellow solid (1.55 g, 92%).  mp: 157-159 °C (lit. 

138 °C)1; 1H NMR (500 MHz, CDCl3): δ = 11.01 (s, 1H), 7.72 (d, J = 8.6 Hz, 1H), 7.62-7.58 (m, 2H), 7.54-

7.51 (m, 3H), 7.35-7.30 (m, 3H), 5.81 (s, 2H), 4.24 (s, 3H); 13C NMR (125 MHz, CDCl3): δ = 142.3, 132.5, 

132.2, 131.1, 129.5, 129.4, 128.6, 127.5, 113.9, 113.2, 51.6, 34.4; IR (cm-1): 3005, 1561, 1462, 1432, 

1344, 1191, 749, 702; HR-ESIMS (m/z): Calcd. for [M]+ C15H15N2 is 223.1230 found 223.1236. 

 

1-(4-methoxybenzyl)-3-methyl-1H-benzimidazol-3-ium iodide (15b): 

1-(4-Methoxybenzyl)-1H-benzimidazole (1.00 g, 4.20 mmol) in toluene (60 mL) was 

added MeI (0.50 mL, 8.4 mmol) and heated to 110 °C for 18 h at which time aliquots 

of MeI were added until starting material was no longer detected by TLC.  The 

precipitated solids were filtered and washed with EtOAc and then Et2O to give 15b as 

a beige solid (1.30 g, 82%).  mp: 197-200 °C; 1H NMR (300 MHz, CD3OD): δ = 9.45 

(s, 1H), 7.95-7.87 (m, 2H), 7.73-7.62 (m, 2H), 7.44 (d, J = 8.9 Hz, 2H), 6.97 (d, J = 8.6 Hz, 2H), 5.64 (s, 

2H), 4.13 (s, 3H), 3.78 (s, 3H); 13C NMR (125 MHz, CD3OD): δ = 160.6, 142.0, 132.6, 131.3, 130.0, 

126.9, 126.8, 124.9, 114.4, 113.5, 113.1, 54.5, 50.1, 32.7; IR (cm-1): 2974, 1610, 1567, 1516, 1451, 1248, 

1185, 1020, 783, 761; HR-ESIMS (m/z): Calcd. for [M]+ C16H17N2O is 253.1335 found 253.1329. 

 

3-Methoxymethyl-1-methyl-1H-benzimidazol-3-ium chloride (15c): 

1-Methyl-1H-benzimidazole (0.50 g, 3.8 mmol) in THF was added MOMCl (0.34 mL, 4.5 

mmol) and stirred at rt for 18 h.  The solvent was removed by rotary evaporation and the 

resulting solids were suspended in Et2O, filtered and washed with Et2O to give 15c as a 

white, hygroscopic solid (0.73 g, 91%) that was stored at rt under N2.  mp: 115-118 °C (lit. 
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88-90 °C)2; 1H NMR (500 MHz, CD3OD): δ = 9.67 (s, 1H), 8.01-7.97 (m, 2H), 7.76-7.71 (m, 2H), 5.87 (s, 

2H), 4.18 (s, 3H), 3.44 (s, 3H); 13C NMR (125 MHz, CD3OD): δ = 142.7, 132.7, 131.0, 127.3, 127.2, 

113.6, 113.2, 78.5, 56.4, 32.7; IR (cm-1): 3351, 3048, 1563, 1467, 1099, 1060, 1005, 765. 

 

1-Methyl-3-trimethylsilylethoxymethyl-1H-benzimidazol-3-ium chloride (15d): 

1-Methyl-1H-benzimidazole (0.50 g, 3.8 mmol) in THF (15 mL) was added SEM-Cl (0.80 

mL, 4.5 mmol) and stirred at rt for 18h.  The solvent was removed by rotary evaporation 

and the resulting white solid was suspended in Et2O, filtered and washed with Et2O to 

give 15d as a white solid (1.09 g, 96%).  mp: 114-115 °C; 1H NMR (300 MHz, CDCl3): δ 

= 11.47 (s, 1H), 7.87-7.84 (m, 1H), 7.74-7.71 (m, 1H), 7.67-7.62 (m, 2H), 6.04 (s, 2H), 

4.29 (s, 3H), 3.69 (t, J = 7.9 Hz, 2H), 0.90 (t, J = 8.2 Hz, 2H), -0.08 (s, 9H); 13C NMR (75 MHz, CDCl3): δ 

= 143.8, 132.4, 130.8, 127.5, 114.3, 112.9, 68.3, 34.0, 17.9, -1.3; IR (cm-1): 3442, 3367, 3027, 2954, 

1569, 1420, 1250, 1113, 834, 763; HR-ESIMS (m/z): Calcd. for [M]+ C14H23N2OSi is 263.1574 found 

263.1573. 

 

1,3-Dibenzyl-1H-benzimidazol-3-ium chloride (15e): 

1-Benzyl-1H-benzimidazole (0.75 g, 3.6 mmol) was suspended in toluene (30 mL) and 

benzyl chloride (0.50 mL, 4.3 mmol) was added and heated to reflux for 18 h.  The solids 

were filtered and washed with Et2O to give 15e as an off-white solid (0.65 g, 54%).  mp: 

211-212 °C (lit. 210-211 °C)3; 1H NMR (300 MHz, CD3OD): δ = 9.73 (s, 1H), 7.87-7.84 (m, 

2H), 7.64-7.61 (m, 2H), 7.48-7.38 (m, 10H), 4.87 (s, 4H); 13C NMR (125 MHz, CD3OD): δ = 142.0, 133.3, 

131.7, 129.1, 129.0, 128.1, 127.1, 113.7, 50.7; IR (cm-1): 3419, 3355, 3036, 2954, 1557, 1460, 1426, 

1374, 1189, 1016, 756, 740, 701. 

 

1-Benzyl-3-methyl-4,5-diphenyl-1H-imidazol-3-ium iodide (15f): 

1-Benzyl-4,5-diphenyl-1H-imidazole (0.15 g, 0.48 mmol) in THF (10 mL) was added MeI 

(0.10 mL, 1.4 mmol) and stirred at 70 °C for 18h.  An additional aliquot of MeI (3 eq) was 

added and heating resumed for 3h.  The solids were filtered and washed with EtOAc to give 
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15f as a white solid (0.18 g, 81%).  mp: 223-225 °C; 1H NMR (300 MHz, CDCl3): δ = 10.36 (s, 1H), 7.45-

7.34 (m, 6H), 7.31-7.25 (m, 5H), 7.22-7.19 (m, 4H), 5.40 (s, 2H), 3.91 (s, 3H); 13C NMR (75 MHz, CDCl3): 

δ = 136.7, 133.0, 132.8, 132.0, 131.1, 130.6, 130.5, 129.3, 128.9, 124.9, 124.5, 51.5, 35.5; IR (cm-1): 

3033, 1561, 1497, 1438, 1076, 766, 728, 702; HR-ESIMS (m/z): Calcd. for [M]+ C23H21N2 is 325.1749 

found 325.1695. 

 

1,3-Dimethyl-4,5-diphenyl-1H-imidazol-3-ium iodide (15g): 

1-Methyl-4,5-diphenyl-1H-imidazole (0.15 g, 0.64 mmol) in toluene (5 mL) was added MeI 

(0.20 mL, 3.2 mmol) and stirred at 125 °C for 3h.  The solution was cooled to rt and the solids 

were filtered and washed with EtOAc to give 15g as a pale yellow solid (0.22 g, 92%).  mp: 

214-216 °C; 1H NMR (500 MHz, CDCl3): δ = 10.37 (s, 1H), 7.44-7.37 (m, 6H), 7.30-7.27 (m, 

4H), 3.91 (s, 6H); 13C NMR (125 MHz, CDCl3): δ = 137.3, 132.4, 130.7, 130.5, 129.3, 124.7, 35.3; IR (cm-

1): 3067, 1577, 1468, 1218, 849, 766, 706; HR-ESIMS (m/z): Calcd. for [M]+ C17H17N2 is 249.1386 found 

249.1392. 

 

3-Benzyl-1-methyl-1H-imidazol-3-ium chloride (15h): 

1-Methylimidazole (1.00 mL, 12.5 mmol) in THF (50 mL) was added BnCl (7.20 mL, 62.7 

mmol) and heated to reflux overnight.  The solvent was decanted and the resulting oil was 

triturated with Et2O and dried under vacuum to give 15h as an off-white semi-solid (2.20 g, 

84%).  1H NMR (500 MHz, CDCl3): δ = 10.65 (s, 1H), 7.45-7.42 (m, 3H), 7.34-7.31 (m, 4H), 

5.54 (s, 2H), 4.02 (s, 3H); 13C NMR (125 MHz, CDCl3): δ = 138.0, 133.3, 129.5, 129.5, 129.0, 123.6, 

121.8, 53.4, 36.7. 

 

1-Methyl-3-trimethylsilylethoxymethyl-1H-imidazol-3-ium chloride (15i): 

1-Methylimidazole (0.25 mL, 3.1 mmol) in THF (5 mL) was added SEM-Cl (0.66 mL, 3.7 

mmol) and stirred at rt.  Within minutes, a second layer was observed, and after 30 

minutes the layers were allowed to separate.  The top layer was drawn off with a pipet, 

and the resulting oil was dried under vacuum to give 15i as a clear, colorless oil (0.71 g, 
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91%).  1H NMR (500 MHz, CDCl3): δ = 10.81 (s, 1H), 7.46 (s, 1H), 7.42 (s, 1H), 5.73 (s, 2H), 4.12 (s,3H), 

3.65 (t, J = 8.0 Hz, 2H), 0.93 (t, J = 8.0 Hz), -0.02 (s, 9H); 13C NMR (125 MHz, CDCl3): δ = 138.5, 123.7, 

120.7, 78.9, 68.6, 36.9, 18.0, -1.3; IR (cm-1): 2953, 1575, 1557, 1248, 1157, 1096, 857, 833, 739; HR-

ESIMS (m/z): Calcd. for [M]+ C10H21N2OSi is 231.1418 found 213.1424. 

 

1-Benzyl-3-methyl-4-phenyl-1H-imidazol-3-ium iodide (15j): 

1-Benzyl-4-phenyl-imidazole (0.20 g, 0.85 mmol) in THF (10 mL) was added MeI (0.16 mL, 

2.6 mmol) and heated at reflux overnight.  The solvent was removed and the resulting 

residue triturated with EtOAc, then Et2O to give 15j as a yellow semi-solid (0.30 g, 94%).  1H 

NMR (300 MHz, CDCl3): δ = 10.31 (s, 1H), 7.59-7.56 (m, 2H), 7.50-7.45 (m, 3H), 7.47-7.43 

(m, 4H), 7.39-7.36 (m, 4H), 7.30 (d, J = 1.7 Hz, 1H), 5.62 (s, 2H), 3.90 (s, 3H); 13C NMR (75 MHz, CDCl3): 

δ = 137.3, 136.0, 132.8, 130.8, 129.7, 129.6, 129.5, 129.5, 124.6, 119.1, 53.6, 35.4; IR (cm-1): 3027, 

1556, 1495, 1443, 1146, 762, 741, 697; HR-ESIMS (m/z): Calcd. for [M]+ C17H17N2 is 249.1386 found 

249.1395. 

 

 

General procedure for oxidation of 1-Benzyl-3-methyl-1H-benzimidazol-3-ium iodide (15a): 

Method A:  Benzimidazolium salt (0.29 mmol) in THF (10 mL) was cooled to 0 °C and NaH (60% 

dispersion in mineral oil, 0.017 g, 0.43 mmol) was added and stirred under N2 at 0 °C for 10 

min.  NCS (0.050 g, 0.37 mmol) was added and stirred for 20 min.  2M NaOH (5 mL) was 

added and the reaction mixture was allowed to come to room temp. and stir for 10 min.  

The reaction was diluted with water (10 mL) and the aqueous layer extracted with EtOAc 

(2x15 mL).  The combined organics were washed with water (10 mL), followed by brine (10 

mL), dried (anhyd. Na2SO4), and concentrated. 

Method B:  Benzimidazolium salt (0.29 mmol) in THF (10 mL) was added 1M K2CO3/Na2CO3 or 2M 

NaOH (1.1 mmol) followed by NCS (0.050 g, 0.37 mmol) and stirred at room temp for 1 h 

(except in the case of Na2CO3 which required stirring for 18 h).  The reaction was diluted 
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with water (10 mL) and the aqueous layer extracted with EtOAc (2x15 mL).  The combined 

organics were washed with water (10 mL), followed by brine (10 mL), dried (anhyd. 

Na2SO4), and concentrated. 

Method C:  Benzimidazolium salt (0.34 mmol) in THF (10 mL) was cooled to 0 °C and 5% NaOCl (5 

mL) was added.  The reaction was allowed to come to room temp and stir for 10 min.  The 

reaction was diluted with water (10 mL) and the aqueous layer extracted with EtOAc (2 x 15 

mL).  The combined organics were washed with water (10 mL), followed by brine (10 mL), 

dried (anhyd. Na2SO4), and concentrated. 

 

General procedure for the oxidation of 1-Benzyl-3-methyl-4,5-diphenyl-1H-imidazol-3-ium iodide 

(15f): 

Method D:  Imidazolium salt (0.10 g, 0.22 mmol) in THF (5 mL) was added 1M NaOH (1.0 mL, 0.88 

mmol) followed by slow, dropwise addition of 5% NaOCl (0.40 mL) over about 10 minutes 

at room temp.  The reaction was diluted with water and extracted with EtOAc (2 x 10 mL).  

The combined organics were washed with water (10 mL), followed by brine (10 mL), dried 

(anhyd. Na2SO4), and concentrated. 

 

 

1-Benzyl-3-methyl-1,3-dihydro-2H-benzimidazol-2-one (16a): 

From 15a (0.12 g, 0.34 mmol) following Method C and purified by column 

chromatography (4:6 EtOAc/Hexane), 16a was obtained as a white solid (0.070 g, 

85%).  mp: 87-89 °C (lit. 87-88 °C)4; 1H NMR (500 MHz, CDCl3): δ = 7.34-7.29 (m, 4H), 

7.27-7.25 (m, 1H), 7.09-7.06 (m, 1H), 7.02-6.97 (m, 2H), 6.87 (d, J = 7.5 Hz, 1H), 5.08 

(s, 2H), 3.46 (s, 3H); 13C NMR (125 MHz, CDCl3): δ = 154.7, 136.5, 130.2, 129.3, 128.8, 127.8, 127.6, 

121.4, 121.3, 108.3, 107.5, 45.0, 27.3; IR (cm-1): 3043, 2946, 1705, 1494, 1435, 1398, 1246, 1121, 1003, 

731. 
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1-(4-methoxybenzyl)-3-methyl-1,3-dihydro-2H-benzimidazol-2-one (16b): 

From 15b (0.12 g, 0.31 mmol) following Method C and purified by column 

chromatography (6:4 EtOAc/Hexane), 16b was obtained as a white solid (0.069 g, 

81%).  mp: 102-104 °C; 1H NMR (500 MHz, CDCl3): δ = 7.27 (d, J = 8.6 Hz, 2H), 

7.08-7.05 (m, 1H), 7.02-6.95 (m, 2H), 6.89 (d, J = 7.5 Hz, 1H), 6.83 (d, J = 8.6 Hz, 

2H), 5.01 (s, 2H), 3.76 (s, 3H), 3.45 (s, 3H); 13C NMR (75 MHz, CDCl3): δ = 159.2, 

154.6, 130.2, 129.2, 129.0, 128.6, 121.3, 114.2, 108.3, 107.5, 55.3, 44.5, 27.3; IR (cm-1): 2972, 1699, 

1609, 1513, 1499, 1245, 1170, 1023, 740, 724; HR-ESIMS (m/z): Calcd. for [M+Na]+ C16H16N2O2Na is 

291.1104 found 291.1115, Calcd. for [2M+Na]+ is 559.2316 found 559.2346. 

 

3-Methoxymethyl-1-methyl-1,3-dihydro-2H-benzimidazol-2-one (16c): 

From 15c (0.10 g, 0.47 mmol) following Method C and purified by column 

chromatography (1:1 EtOAc/Hexane), 16c was obtained as a white solid (0.073 g, 

81%).  mp: 68-70 °C; 1H NMR (300 MHz, CDCl3): δ = 7.18-7.10 (m, 3H), 7.01-6.98 (m, 

1H), 5.30 (s, 2H), 3.43 (s, 3H), 3.36 (s, 3H); 13C NMR (75 MHz, CDCl3): δ = 154.6, 

130.2, 128.7, 122.1, 121.7, 108.7, 107.7, 72.6, 56.4, 27.2; IR (cm-1): 2937, 1689, 1622, 1501, 1380, 1031, 

907, 750, 721, 636; HR-ESIMS (m/z): Calcd. for [M+Na]+ C10H12N2O2Na is 215.0791 found 215.0782; 

Calcd. for [2M+Na]+ C20H24N4O4Na is 407.1690 found 407.1708. 

 

1-Methyl-3-trimethylsilylethoxymethyl-1,3-dihydro-2H-benzimidazol-2-one (16d): 

From 15d (0.036 g, 0.12 mmol) following Method C and purified by column 

chromatography (2:8 EtOAc/Hexane), 16d was obtained as a colorless oil4 (0.026 g, 

79%):  1H NMR (300 MHz, CDCl3): δ = 7.18-7.09 (m, 3H), 6.99-6.96 (m, 1H), 5.31 (s, 

2H), 3.60 (t, J = 8.3 Hz, 2H), 3.41 (s, 3H), 0.91 (t, J = 8.3 Hz, 2H), -0.04 (s, 9H); 13C 

NMR (75 MHz, CDCl3): δ = 154.5, 130.2, 128.8, 122.0, 121.6, 108.8, 107.5, 70.8, 

66.2, 27.2, 17.9, -1.3; IR (cm-1): 2951, 1694, 1449, 1374, 1247, 1072, 832, 695. 
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1,3-Dibenzyl-1,3-dihydro-2H-benzimidazol-2-one (16e): 

From 15e (0.15 g, 0.45 mmol) following Method C and purified by column 

chromatography (3:7 EtOAc/Hexane), 16e was obtained as an off-white solid (0.12 g, 

88%).  mp: 110-112 °C (lit. 110 °C)5; 1H NMR (500 MHz, CDCl3): δ = 7.35-7.30 (m, 8H), 

7.28-7.26 (m, 2H), 6.99-6.96 (m, 2H), 6.89-6.86 (m, 2H), 5.12 (s, 4H); 13C NMR (125 

MHz, CDCl3): δ = 154.7, 136.4, 129.4, 128.9, 127.8, 127.6, 121.5, 108.4, 45.1; IR (cm-1): 3025, 2926, 

1691, 1489, 1436, 1407, 1356, 1164, 750, 696, 659. 

 

1-Benzyl-3-methyl-4,5-diphenyl-1,3-dihydro-2H-imidazol-2-one (16f): 

From 15f (0.10 g, 0.22 mmol) following Method D and purified by column chromatography 

(4:6 EtOAc/Hexane), 16f was obtained as a white solid (0.059 g, 79%).  mp: 122-124 °C; 

1H NMR (500 MHz, CDCl3): δ = 7.25-7.19 (m, 9H), 7.16-7.14 (m, 2H), 7.07-7.06 (m, 2H), 

7.03-7.01 (m, 2H), 4.85 (s, 2H), 3.29 (s, 3H); 13C NMR (75 MHz, CDCl3): δ = 154.0, 138.0, 

130.7, 130.1, 129.1, 129.1, 128.5, 128.2, 128.0, 127.6, 127.3, 121.6, 121.1, 45.4, 29.3; IR (cm-1): 3060, 

2948, 1674, 1600, 1498, 1450, 1387, 748, 703; HR-ESIMS (m/z): Calcd. for [M+H]+ C23H21N2O is 

341.1648 found 341.1633; Calcd. for [M+Na]+ C23H20N2ONa is 363.1468 found 363.1472; Calcd. for 

[2M+Na]+ C46H40N4O2Na is 703.3043 found 703.3056. 

 

1,3-Dimethyl-4,5-diphenyl-1,3-dihydro-2H-imidazol-2-one (16g): 

From 15g (0.060 g, 0.16 mmol) following Method D and purified by column 

chromatography (silica gel was neutralized with Et3N) (8:2 EtOAc/Hexane to 100% EtOAc), 

16g was obtained as a white, crystalline solid (0.030 g, 71%).  mp: 186-189 °C (lit. 203 

°C6; 183-184 °C7); 1H NMR (500 MHz, CDCl3): δ = 7.29-7.26 (m, 6H), 7.16-7.14 (m, 4H), 3.24 (2, 6H); 13C 

NMR (125 MHz, CDCl3): δ = 154.0, 130.2, 129.2, 128.6, 128.0, 121.3, 29.1; IR (cm-1): 2873, 1680, 1458, 

1418, 1379, 1021, 778, 767, 746, 709; HR-ESIMS (m/z): Calcd. for [M+H]+ C17H16N2O is 265.1335 found 

265.1331. 
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3-Benzyl-1-methyl-1,3-dihydro-2H-imidazol-2-one (16h): 

From 15h (0.20 g, 0.96 mmol) following Method D and purified by column chromatography 

(100% EtOAc), 16h was obtained as a white solid (0.070 g, 39%).  mp: 60-61 °C (lit. 63-64 

°C)4; 1H NMR (500 MHz, CDCl3): δ = 7.34-7.31 (m, 2H), 7.29-7.27 (m, 2H), 7.25-7.23 (m, 1H), 

6.15 (d, J = 2.9 Hz, 1H), 6.10 (d, J = 2.9 Hz, 1H), 4.77 (s, 2H), 3.27 (s, 3H); 13C NMR (125 

MHz, CDCl3): δ = 153.3, 137.0, 128.8, 127.9, 127.8, 111.8, 110.0, 47.3, 30.6; IR (cm-1): 3118, 2944, 

1659, 1643, 1477, 1450, 1408, 1373, 1241, 810, 739. 

 

1-Methyl-3-trimethylsilylethoxymethyl-1,3-dihydro-2H-imidazol-2-one (16i): 

From 15i (0.15 g, 0.60 mmol) following Method D and purified by column 

chromatography (1:1 EtOAc/Hexane), 16i was obtained as a colorless oil4 (0.050 g, 

36%).  1H NMR (500 MHz, CDCl3): δ = 6.31 (d, J = 2.9 Hz, 1H), 6.17 (d, J = 2.9 Hz, 

1H), 4.98 (s, 2H), 3.56 (t, J = 8.0 Hz, 2H), 3.24 (s, 3H), 0.90 (t, J = 8.0 Hz, 2H), -0.03 

(s, 9H); 13C NMR (125 MHz, CDCl3): δ = 153.6, 112.4, 109.8, 72.7, 66.1, 30.4, 17.9, -

1.3; IR (cm-1): 2951, 1675, 1467, 1412, 1246, 1080, 917, 857, 833, 761. 

 

1-Benzyl-3-methyl-4-phenyl-1,3-dihydro-2H-imidazol-2-one (16j): 

From 15j (0.30 g, 0.80 mmol) following Method D and purified by column chromatography 

(6:4 EtOAc/Hexane), 16j was obtained as a yellow oil (0.14 g, 67%).  1H NMR (300 MHz, 

CDCl3): δ = 7.40-7.30 (m, 10 H), 6.16 (s, 1H), 4.85 (s, 2H), 3.33 (s, 3H); 13C NMR (75 MHz, 

CDCl3): δ = 154.0, 137.0, 128.9, 128.1, 128.0, 127.9, 127.7, 125.2, 107.7, 107.5, 47.3, 29.4; IR (cm-1): 

3031, 2929, 1668, 1453, 1403, 1174, 724, 695; HR-ESIMS (m/z): Calcd for [M+Na]+ is C17H16N2ONa is 

287.1155 found 287.1168. 

 

3-Benzyl-4-(4-methoxyphenyl)-1-methyl-3,7-dihydro-1H-furo[3,4-f]benzimidazole-2,5-dione (18): 

From 17 (1.0 g, 1.9 mmol) following Method C and purified by column 

chromatography (7:3 EtOAc/Hexane), 18 was obtained as an off-white solid (0.58 

g, 75%).  mp: 185-187 °C; 1H NMR (500 MHz, CDCl3): δ = 7.12-7.09 (m, 3H), 7.03 
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(s, 1H), 6.94 (d, J = 8.6 Hz, 2H), 6.77 (d, J = 8.9, 2H), 6.58-6.56 (m, 2H), 5.23 (s, 2H), 4.79 (s, 2H), 3.83 

(s, 3H), 3.57 (s, 3H); 13C NMR (125 MHz, CDCl3): δ = 169.8, 159.7, 155.6, 141.8, 136.4, 136.2, 131.3, 

128.2, 127.8, 127.2, 126.0, 124.0, 123.6, 117.1, 113.1, 99.5, 67.7, 55.3, 45.8, 27.8; IR (cm-1): 1748, 1705, 

1609, 1517, 1496, 1352, 1244, 1028; HR-ESIMS (m/z): Calcd. for [M+Na]+ C24H20N2O4Na is 423.1315, 

found 423.1316. 

 

1-Benzyl-2-tert-butoxycarbonylimino-3-methyl-1,3-dihydro-2H-benzimidazole (21): 

15a (0.075 g, 0.21 mmol) in DMF (3 mL) was added chloramine-T trihydrate 

(0.13 g, 0.47 mmol) and stirred at rt for 1 h.  The reaction was diluted with 

water (5 mL) and extracted with EtOAc (2 x 5 mL).  The combined organics 

were washed with 2M NaOH (5 mL), water (5 mL), and then brine (5 mL).  

The organics were dried (anhyd. Na2SO4) and concentrated.  The resulting 

solids were recrystallized from CH2Cl2/hexane to provide 21 as pale yellow crystals (0.080 g, 95%).  mp: 

165-167 °C; 1H NMR (500 MHz, CDCl3): δ = 7.82 (s, 1H), 7.81 (s, 1H), 7.26-7.24 (m, 5H), 7.20-7.16 (m, 

5H), 7.06 (d, J = 8.0 Hz, 1H), 5.18 (s, 2H), 3.94 (s, 3H), 2.37 (s, 3H); 13C NMR (125 MHz, CDCl3): δ = 

148.6, 142.7, 141.5, 135.1, 131.3, 129.7, 129.2, 128.9, 128.0, 127.5, 125.9, 123.7, 123.4, 110.3, 109.9, 

47.0, 32.4, 21.5; IR (cm-1): 1579, 1567, 1445, 1245, 1132, 1088; HR-ESIMS (m/z): Calcd. for [M+H]+ 

C22H22N3O2S is 392.1427 found 392.1420. 

 

1-Benzyl-2-benzyloxycarbonylimino-3-methyl-1,3-dihydro-2H-benzimidazole (22): 

Benzyl carbamate (0.095 g, 0.63 mmol) in CH2Cl2 (10 mL) was added t-

BuOCl (0.080 mL, 0.71 mmol) and stirred at rt for 30 min.  The reaction was 

cooled to 0 °C and DBU (0.13 mL, 0.86 mmol) was added followed by 15a 

(0.10 g, 0.29 mmol) and stirred at rt for 30 min.  The reaction was quenched 

with water (10 mL), the layers were separated and the aqueous layer extracted with CH2Cl2 (5 mL).  The 

combined organics were washed with 2M NaOH (5 mL), water (5 mL) and brine (5 mL).  The organic 

layer was dried (anhyd. Na2SO4), concentrated, and purified by column chromatograpy (7:3 

EtOAc/Hexane) to give 22 as a white solid (0.090 g, 85%).  mp: 76-77 °C; 1H NMR (500 MHz, CDCl3): δ = 
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7.44 (d, J = 7.5 Hz, 2H), 7.32 (t, J = 6.9 Hz, 2H), 7.29-7.26 (m, 3H), 7.25-7.18 (m, 5H), 7.14 (dd, J = 2.3 

Hz, J = 7.5 Hz, 1H), 5.29 (s, 2H), 5.20 (s, 2H), 3.57 (s, 3H); 13C NMR (125 MHZ, CDCl3): δ = 159.0, 

153.4, 137.9, 135.3, 131.5, 130.2, 128.9, 128.4, 128.1, 128.0, 127.6, 127.5, 123.1, 123.0, 110.1, 109.3, 

67.2, 47.0, 31.0; IR (cm-1): 3031, 2947, 1651, 1575, 1493, 1427, 1376, 1308, 1261, 1222, 1174; HR-

ESIMS (m/z): Calcd. for [M+H]+ C23H22N3O2 is 372.1707 found 372.1709. 

 

1-Benzyl-2-tert-butylcarbonylimino-3-methyl-1,3-dihydro-2H-benzimidazole (23): 

Prepared following the same procedure as 22 from 15a (0.074 g, 0.63 

mmol) and purified by column chromatography (1:1 EtOAc/Hexane) to give 

23 as a white solid (0.069 g, 72%).  mp: 141-142 °C; 1H NMR (500 MHz, 

CDCl3): δ = 7.29-7.26 (m, 3H), 7.25-7.23 (m, 2H), 7.18-7.16 (m, 2H), 7.11-

7.07 (m, 1H), 6.97 (d, J = 8.6 Hz, 1H), 5.30 (s, 2H), 3.58 (s, 3H), 1.53 (s, 9H); 13C NMR (125 MHZ, 

CDCl3): δ = 159.0, 153.2, 135.5, 131.6, 130.3, 128.8, 127.8, 127.5, 122.8, 122.7, 110.0, 109.0, 78.2, 46.9, 

31.1, 28.5; IR (cm-1): 3061, 2972, 1647, 1581, 1495, 1457, 1361, 1320, 1151, 1056; HR-ESIMS (m/z): 

Calcd. for [M+H]+ C20H24N3O2 is 338.1863 found 338.1858; Calcd. for [M+Na]+ C20H23N3O2Na is 360.1682 

found 360.1684. 

 

1-Benzyl-2-benzyloxycarbonylimino-3-methyl-2,3-dihydro-1H-imidazole (24): 

Prepared following the same procedure as 22 from 15h (0.15 g 0.72 mmol) and 

purified by column chromatography (8% MeOH in EtOAc) to give 24 as a white solid 

(0.082g, 36%).  mp: 93-95 °C (lit. 93-95 °C)8; 1H NMR (500 MHz, CDCl3): δ = 7.43 

(d, J = 7.5 Hz, 2H), 7.33-7.29 (m, 5H), 7.24-7.21 (m, 3H), 6.49 (d, J = 2.9 Hz, 1H), 6.37 (d, J = 2.9 Hz, 

1H), 5.16 (s, 2H), 4.98 (s, 2H), 3.46 (s, 3H); 13C NMR (125 MHz, CDCl3): δ = 159.4, 150.9, 138.5, 135.2, 

129.0, 128.5, 128.4, 128.3, 127.9, 127.4, 116.4, 114.3, 66.8, 50.0, 34.2; IR (cm-1): 3031, 2944, 1631, 

1549, 1486, 1454, 1381, 1313, 1233, 1165, 1066. 
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1-Benzyl-2-tert-butylcarbonylimino-3-methyl-2,3-dihydro-1H-imidazole (25): 

Prepared following the same procedure as 22 from 15h (0.15 g, 0.72 mmol) and 

purified by column chromatography (8% MeOH in EtOAc) to give 25 as a clear, 

colorless oil (0.15 g, 71%).  (lit. mp: 88-91 °C)8; 1H NMR (500 MHz, CDCl3): δ = 

7.32-7.29 (m, 3H), 7.24-7.22 (m, 2H); 6.46 (d, J = 2.3 Hz, 1H), 6.31 (d, J = 2.3 Hz, 

1H), 4.98 (s, 2H), 3.46 (s, 3H), 1.50 (s, 9H); 13C NMR (125 MHz, CDCl3): δ = 159.5, 150.9, 135.5, 129.0, 

128.5, 128.3, 116.2, 114.0, 77.0, 49.9, 34.2, 28.7; IR (cm-1): 2973, 1626, 1548, 1483, 1453, 1361, 1318, 

1240, 1153, 1066. 
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