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Plasma concentration versus time for 44a and 44d in 3 mice. 
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QuickTime™ and a
None decompressor

are needed to see this picture.

 Weights of mice treated with study compounds. 
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Synthesis details for many of the compounds reported in the main text. 

 

 

5-{[3-(4-Nitrobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (p-10b). Yellow solid, 52%;  mp 164-170 ˚C;  
1
H NMR (CDCl3) δ 8.11 (d, 

2H), 7.79 (d, J = 8.4 Hz, 1H), 7.60 (s, 1H), 7.33-7.37 (m, 3H), 7.21-7.22 (dd, 2H, aryl), 

7.13 (d, 2H), 7.12 (s, 1H), 6.47 (dd, J = 8.4, 2.0 Hz, 1H), 6.34 (d, J = 2.0 Hz, 1H), 5.28 

(s, 2H), 4.19 (s, 1H), 4.17 (s, 2H), 3.59 (s, 3H); 
13

C (CDCl3): δ 167.92, 149.37, 147.79, 

145.66, 143.23, 142.01, 139.20, 132.62, 130.19, 128.19, 128.09, 127.97, 127.81, 127.70, 

127.19, 124.31, 124.19, 119.61, 114.72, 111.06, 51.48, 48.17, 37.67. HRMS [FAB 

M+H]
+
 (C25H23N4O4); calcd., 443.1719; found, 443.1719. 

5-{[3-(4-Methylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester  (p-10c). White amorphous solid, 43%;  m.p 118-121 ˚C; 
1
H NMR C MHz, 

CDCl3) δ 7.79 (d, J = 8.4 Hz, 1H), 7.52 (s, 1H), 7.31-7.37 (m, 3H, aryl), 7.22-7.24 (dd, 

2H, aryl), 7.07 (d, 2H), 7.02 (s, 1H), 6.90 (d, 2H), 6.44 (dd, J = 8.4, 2.0 Hz, 1H), 6.29 (d, 

J = 2.0 Hz, 1H), 5.07 (s, 2H), 4.1 (s, 1H), 4.14 (s, 2H), 3.57 (s, 3H), 2.28 (s, 3H).  
13

C 

NMR (CDCl3): δ 168.01, 149.62, 145.56, 142.30, 139.10, 138.19, 132.93, 132.57, 

192.81, 129.75, 128.20, 127.85, 127.70, 126.98, 126.65, 118.96, 114.87, 110.86, 51.39, 

48.81, 37.60, 21.03. HRMS [FAB M+H]
+
 (C26H26N3O2); calcd., 412.2025; found, 

412.2026. 

5-{[3-(4-Chlorobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (p-10d). White solid, 62%;  mp 112-114 ˚C;  
1
H NMR (CDCl3) δ 7.79 (d, J 

= 8.4 Hz, 1H), 7.51 (s, 1H), 7.31-7.37 (m, 4H), 7.22-7.25 (m, 4H), 7.01 (s, 1H), 6.93 (d, 

2H), 6.47 (dd, J = 8.4, 2.0 Hz, 1H), 6.36 (d, J = 2.0 Hz, 1H), 5.10 (s, 2H, NCH2Ar), 4.66 
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(s, 1H), 4.12 (s, 2H), 3.57 (s, 3H). 
13

C (CDCl3): δ 168.02, 149.67, 145.57, 142.17, 

138.94, 134.45, 134.18, 132.58, 129.66, 129.26, 129.11, 128.93, 128.17, 128.02, 127.93, 

127.74, 127.67, 127.02, 118.99, 114.69, 110.90, 51.39, 48.25, 37.55. HRMS [FAB 

M+H]
+
 (C25H23N3O2Cl); calcd., 432.1478; found, 432.1477. 

5-{[3-(4-Bromobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (p-10e). Pale yellow oil, 80%; 
1
H NMR (CDCl3) δ 7.78 (d, J = 8.4 Hz, 1H), 

7.54 (s, 1H), 7.39 (d, 2H), 7.29-7.38 (m, 5H, Ar-H), 7.23 (d, 2H), 7.04 (s, 1H), 6.48 (dd, J 

= 8.4, 2.0 Hz, 1H), 6.37 (d, J = 2.0 Hz, 1H), 5.10 (s, 2H, NCH2Ar),  4.50 (s, 1H, NH), 

4.13 (s, 2H, NHCH2), 3.57 (s, 3H, COOCH3). 
13

C NMR (CDCl3): δ 168.3, 149.8, 145.6, 

142.2, 134.9, 132.6, 132.2, 127.8-129.2, 127.0, 122.3, 118.8, 114.7, 110.9, 51.4, 48.5, 

37.6. HRMS [FAB M+H]
+
 (C25H23N3O2Br); calcd., 476.0973; found, 476.0973. 

5-{[3-(4-Methoxybenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic 

acid methyl ester (p-10f). Clear oil, 30%;  
1
H NMR (CDCl3) δ 7.78 (d, J = 8.4 Hz, 1H), 

7.50 (s, 1H), 7.24-7.37 (m, 5H, Ar-H), 7.00 (s, 1H), 6.95 (d, 2H), 6.78 (d, 2H), 6.46 (dd, J 

= 8.4, 2.0 Hz, 1H), 6.34 (d, J = 2.0 Hz, 1H), 5.04 (s, 2H), 4.36 (s, 1H), 4.14 (s, 2H), 3.72, 

(s, 3H), 3.57 (s, 3H). 
13

C NMR (CDCl3) δ 168.08, 159.45, 149.83, 145.49, 142.30, 

138.79, 132.57, 129.40, 128.22, 128.18, 127.92, 127.69, 127.48, 126.94, 118.56, 114.72, 

114.38, 114.03, 110.78, 57.97, 55.25, 51.38, 48.52, 37.47, 18.42. HRMS [FAB M+H]
+
 

(C26H26N3O3); calcd., 428.1974; found, 428.2014. 

5-{[3-(4-Phenylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (p-10h). White foam, 45%;  
1
H NMR (CDCl3) δ 7.78 (d, J = 8.7 Hz, 1H), 

7.62 (s, 1H), 7.50 (t, J =7.6 Hz, 4H), 7.42 (t, 2H, J = 7.5 Hz), 7.34-7.37 (m, 1H), 7.30-

7.32 (m, 3H), 7.22 (d, J = 4 Hz, 1H), 7.21 (d, J = 3 Hz, 1H), 7.09 (s, 1H), 7.08 (d, J = 8.0 
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Hz,  2H), 6.44 (dd, J = 9.0, 2.1 Hz, 1H), 6.32 (d, J = 2 Hz, 1H), 5.18 (s, 2H), 4.19 (d, J = 

5 Hz, 2H), 3.92 (t, J = 5 Hz, 1H, ), 3.58 (s, 3H). 
13

C NMR (CDCl3) δ 168.01, 149.57, 

145.60, 142.21, 141.34, 140.09, 134.89, 132.59, 129.85, 128.89, 128.17, 127.80, 127.71, 

127.66, 127.12, 127.05, 126.98, 119.06, 114.79, 110.91, 51.39, 48.74, 37.62.  

5-{[3-(4-Aminobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (p-10i). White solid, 40%;
  
mp 137-145 ˚C; 

1
H NMR (CDCl3) δ 7.78 (d, J = 

8.7 Hz, 1H), 7.53 (s, 1H), 7.25-7.39 (m, 5H, aryl), 6.99 (s, 1H), 6.84 (d, 2H), 6.57 (d, 

2H), 6.48 (dd, J = 8.4, 2.0 Hz, 1H), 6.36 (d, J = 2.0 Hz, 1H), 5.00 (s, 2H), 4.53 (t, 1H), 

4.16 (d, 2H), 3.63 (s, 3H, COOCH3). 
13

C NMR (CDCl3) δ 168.06, 149.80, 146.63, 

145.48, 142.38, 138.74, 132.56, 129.25, 129.15, 128.23, 127.94, 127.69, 126.94, 125.08, 

118.70, 115.13, 114.91, 110.87, 51.37, 48.80, 37.53. HRMS [FAB M+H]
+
 (C25H25N4O2); 

calcd., 413.1977; found, 413.1979. 

5-{[3-(4-tert-Butyl-benzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic 

acid methyl ester (p-10k). Yellow oil, 60%; 
1
H NMR (CDCl3) δ 8.97 s, 1H ), 7.69 (d, J 

= 8.4 Hz, 1H), 7.48 (s, 1H), 7.42 (d, J = 8.0 Hz, 2H), 7.30-7.34 (m, 4H), 7.16-7.21 (m, 

4H),  6.51 (dd, J = 8.4, 2.1 Hz, 1H), 6.40 (d, J = 2.3 Hz, 1H), 5.48 (s, 2H, NCH2Ar), 4.37 

s, 2H, CH2N), 3.53 (s, 3H, COOCH3), 1.25 (s, 9H ). MS m/z  454.4 (M+H)
+
. 

5-{[3-(3-Nitrobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10b). Yellow solid, 37%;  mp 174-176 ˚C;  
1
H NMR (CDCl3) δ 8.09 (d, 

1H, J = 10 Hz, Ar), 7.90 (s, 1H, Ar), 7.75 (dd, 1H,  J = 9 and 1 Hz, Ar), 7.56 (s, 1H ), 

7.43 (td, 1H, J = 7.0, 1.0 Hz, Ar), 7.27-7.37 (m, 5H, Ar-H), 7.21 (d, 2H, J = 7 Hz, Ar), 

7.07 (s, 1H ), 6.47 (dd, 1H, J = 10,  3 Hz, Ar-H), 6.35 (d, 1H, J = 3 Hz, Ar), 5.26 (s, 2H, 

CH2Ar), 4.54 (t, 1H, J = 5 Hz, NH), 4.17 (d, 2H, J = 5 Hz, CH2N), 3.57 (s, 3H, 
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COOCH3). 
13

C NMR (CDCl3) δ 168.24, 149.79, 148.66, 145.66, 145.63, 142.29, 138.36, 

132.65, 132.62, 130.23, 128.21, 127.79, 127.06, 123.27, 121.71, 119.02, 114.67, 110.92, 

51.44, 48.15, 37.49. HRMS [FAB M+H]
+
 (C25H23N4O4); calcd., 443.1719; found, 

443.1721. 

5-{[3-(3-Methylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10c). White solid, 27%;  mp 145-150 ˚C;  
1
H NMR (CDCl3) δ 7.77 (d, 

1H, J = 8 Hz, Ar-H), 7.52 (s, 1H), 7.21-7.36 (m, 5H, Ar-H), 7.17 (t, 1H, J = 7 Hz, Ar), 

7.08 (d, 1H, J = 10 Hz, Ar), 7.00 (s, 1H), 6.81 (d, 2H, J = 7 Hz, Ar-H), 6.43 (dd, 1H, J = 

3.0, 8.0 Hz, Ar-H), 6.34 (d, 1H, J = 3 Hz, Ar), 5.07 (s, 2H, CH2Ar), 4.49 (t, 1H, J = 5.5 

Hz, NH), 4.14 (d, 2H, J = 5.5 Hz, CH2N), 3.55 (s, 3H, COOCH3). 
13

C NMR (CDCl3) δ 

168.02, 149.75, 145.53, 142.31, 138.99, 135.93, 132.55, 129.59, 129.01, 128.99, 128.19, 

127.94, 127.68, 127.39, 126.95, 123.73, 118.77, 114.72, 110.88, 51.33, 48.91, 37.54, 

21.28. HRMS [FAB M+H]
+
 (C26H26N3O42); calcd., 412.2025; found, 412.2024. 

5-{[3-(3-Chlorobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10d).  Off-White solid, 20%; 
1
H NMR (CDCl3) δ 7.79 (d, 1H, J = 9.5 

Hz, Ar-H), 7.54 (s, 1H), 7.18-7.38 (m, 7H, Ar), 7.05 (s, 1H), 7.01 (s, 1H, Ar-H), 6.87 (d, 

1H, J = 7 Hz, Ar-H), 6.47 (dd, 1H, J = 9.5, 2.0 Hz, Ar-H), 6.38 (d, 1H, 2 Hz), 5.11 (s, 

2H, CH2Ar), 4.29 (br s, 1H, NH), 4.15 (br s, 2H, CH2N), 3.57 (s, 3H, COOCH3). HRMS 

[FAB M+H]
+
 (C25H23N3O2Cl); calcd., 432.1478; found, 432.1478. 

5-{[3-(3-Bromobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10e). White solid, 20%; 
1
H NMR (CDCl3) δ 7.79 (d, 1H, J = 9 Hz, Ar-

H), 7.56 (s, 1H), 7.41 (d, 1H, J = 7 Hz, Ar-H), 7.23-7.38 (m, 5H, Ar-H), 7.18 (s, 1H, Ar-

H), 7.14 (t, 1H, J = 9 Hz, Ar-H), 7.06 (s, 1H), 6.93 (d, 1H, J = 7 Hz, Ar-H), 6.48 (dd, 1H, 
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J = 9.0, 3.0 Hz, Ar-H), 6.39 (d, 1H, J = 3 Hz, Ar-H), 5.12 (s, 2H, CH2Ar), 4.35 (t, 1H, J = 

5 Hz, NH), 4.16 (d, 2H, J = 5 Hz, CH2N), 3.58 (s, 3H, COOCH3). 
13

C NMR (CDCl3) δ 

168.00, 149.54, 145.63, 142.20, 138.23, 132.65, 131.51, 130.66, 129.70, 128.21, 128.00, 

127.73, 127.03, 125.19, 123.30, 119.27, 114.79, 111.00, 51.41, 48.29, 37.66. HRMS 

[FAB M+H]
+
 (C25H23N3O2Cl); calcd., 432.1478; found, 432.1478. 

5-{[3-(3-Cyanobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10g). Off-white solid, 41%;  mp =179-183 ˚C; 
1
H NMR (CDCl3) δ 7.79 

(d, 1H, J = 8.5 Hz, Ar-H), 7.55 (d, 2H, J = 7 Hz, Ar), 7.19-7.40 (m, 8 H, Ar), 7.09 (s, 

1H), 6.48 (dd, 1H, J = 2, 8.5 Hz, Ar), 6.37 (d, 1H, J = 2 Hz, Ar), 5.19 (s, 2H, CH2Ar), 

4.36 (t, 1H, J = 5 Hz, NH), 4.16 (d, 2H, J = 5 Hz, CH2N), 3.58 (s, 3H, COOCH3). 
13

C 

NMR (CDCl3) δ 167.93, 149.43, 145,67, 142.11, 137.73, 132.66, 131.96, 130.77, 130.00, 

129.91, 128.17, 127.78, 127.10, 119.58, 117.98, 114.76, 113.46, 111.05, 51.45, 48.07, 

37.69. HRMS [FAB M+H]
+
 (C26H23N4O2); calcd., 423.1821; found, 423.1822. 

5-{[3-(2,4-Difluoro-benzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic 

acid methyl ester (10l). Brown oil, 55%; 
1
H NMR (CDCl3) δ 7.79 (d, J = 8.4 Hz, 1H)  

7.31-7.39 (m, 4H), 7.29-7.20 (m, 4H), 6.93-6.82 (m, 2H), 6.60 (dd, J = 8.4, 2.1.Hz, 1H), 

6.45 (d, J = 2.3 Hz, 1H ), 5.39 (s, 2H, NCH2Ar), 4.36 s, 2H, NHCH2), 3.55 (s, 3H, 

COOCH3); MS m/z  434.4 [M+H]
+
. 

5-{[3-(3-Aminobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10i). Yellow solid, 44%; 
1
H NMR (CDCl3) δ 7.79 (d, 1H, J = 9 Hz, Ar), 

7.56 (s, 1H), 7.24-7.38 (m, 5H), 7.05-7.09 (m, 2H, Ar), 6.58 (dd, 1H, J = 1, 9 Hz, Ar), 

6.41-6.45 (m, 2H, Ar), 6.34 (d, 1H, J = 3 Hz, Ar), 6.23 (s, 1H, Ar), 5.03 (s, 2H, CH2Ar), 

4.17 (br s, 2H, CH2N), 4.02 (br s, 1H, NH), 3.57 (s, 3H, COOCH3); 
13

C NMR (CDCl3) δ 
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168.05, 149.65, 147.34, 145.52, 142.32, 139.06, 137.16, 132.58, 130.14, 129.30, 128.23, 

128.06, 127.72, 127.00, 118.94, 116.43, 114.87, 112.83, 111.02, 51.34, 49.01, 37.55, 

29.71. HRMS [FAB M+H]
+
 (C25H25N4O2); calcd., 413.1977; found, 413.1975. 

5-{[3-(3-fluorobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (m-10j).  Clear oil, 53%; 
1
H NMR (CDCl3 ) δ 9.05 (s, 1H ), 7.72 (d, J = 8.7 

Hz, 1H, Ar-H), 7.54 (s, 1H, ), 7.30-7.40 (m, 4H), 7.12-7.18 (m, 2H), 7.05-7.12  (m, 2H) , 

6.57 (dd, J = 8.7, 2.4 Hz, 1H), 6.39 (d, J = 2.4 Hz, 1H), 5.54 (s, 2H, CH2Ar), 4.94 (br s, 

1H, NH), 4.40 (br s, 2H, CH2N), 3.53 (s, 3H, COOCH3). MS m/z  416.3 (M+H)
+
. 

5-{[3-(2-Nitrobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic 

acidmethyl ester (o-10b). Yellow oil, 9%;  
1
H NMR (CDCl3) δ 8.12 (d, 1H, J = 10 Hz, 

Ar), 7.75 (d, 1H, J = 7 Hz, Ar), 7.55 (s, 1H), 7.43-7.55 (m, 2H, Ar), 7.33-7.38 (m, 3H, 

Ar), 7.21 (d, 2H, J = 7 Hz, Ar), 7.15 (s, 1H), 6.44 (dd, 1H, J = 2, 10 Hz, Ar), 6.29 (d, 1H, 

J = 10 Hz, Ar), 6.29 (s, 1H, Ar), 5.60 (s, 2H, CH2Ar), 4.22 (d, 2H, J = 5 Hz, CH2N), 4.07 

(brt, 1H, J = 5 Hz, NH), 3.58 (s, 3H, COOCH3); HRMS [FAB M+H]
+
 (C25H23N4O4); 

calcd., 443.1719; found, 443.1719. 

5-{[3-(2-Methylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (o-10c). Yellow foam, 24%;  
1
H NMR (CDCl3) δ 7.79 (d, 1H, J = 9 Hz, 

Ar), 7.47 (s, 1H), 7.33-7.37 (m, 3H, Ar), 7.10-7.25 (m, 6H, Ar), 6.69 (d, 1H, J = 8 Hz, 

Ar), 6.45 (dd, 1H, J = 9, 2 Hz, Ar), 6.34 (d, 1H, J = 2 Hz, Ar), 5.11 (s, 2H, CH2Ar), 4.19 

(d, 2H, J = 6 Hz, CH2N), 3.89 (t, 1H, J = 6 Hz, NH), 3.59 (s, 3H, COOCH3); 
13

C NMR 

(CDCl3) δ 168.02, 149.75, 145.55, 142.26, 139.08, 135.50, 133.81, 132.57, 130.77, 

129.26, 128.32, 128.18, 127.68, 126.97, 126.72, 126.60, 118.87, 114.70, 110.90, 51.37, 
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46.99, 37.66, 18.94. HRMS [FAB M+H]
+
 (C26H26N3O2); calcd., 412.2024; found, 

412.2025. 

5-{[3-(2-Chlorobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (o-10d). Clear oil;  
1
H NMR (CDCl3) δ 7.79 (d, 1H, J = 8 Hz), 7.53 (s, 1H), 

7.32-7.38 (m, 5H), 7.21-7.25 (m, 3H), 7.15 (t, 1H, J = 8 Hz), 7.09 (s, 1H), 7.60 (d, 1H, J 

= 8 Hz), 6.48 (dd, 1H, J = 2, 8 Hz), 6.35 (d, 1H, J = 2 Hz), 5.23 (s, 2H), 4.21 (s, 2H), 4.17 

(s, 1H), 3.58 (s, 3H). 
13

C NMR (CDCl3) δ 167.99, 149.59, 145.54, 142.24, 133.65, 

132.63, 132.56, 129.86, 129.58, 129.45, 128.32, 128.17, 128.00, 127.88, 127.69, 127.51, 

126.97, 122.84, 118.92, 114.71, 110.93, 51.41, 46.47, 31.58; HRMS [FAB M+H]
+
 

(C25H23N3O2Cl); calcd., 432.1478; found, 432.1478. 

5-{[3-(2-Bromobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (o-10e). Yellow oil, 24%;  
1
H NMR (CDCl3) δ 7.77 (d, 1H, J = 9 Hz, Ar), 

7.54 (d, 1H, J = 9 Hz, Ar), 7.49 (s, 1H), 7.29-7.37 (m, 3H, Ar), 7.22-7.26 (m, 2H, Ar), 

7.12-7.19 (m, 2H, Ar), 7.07 (s, 1H), 6.63 (d, 1H, J = 7 Hz, Ar), 6.47 (dd, 1H, J = 2, 9 Hz, 

Ar), 6.34 (d, 1H, J = 2 Hz, Ar), 5.19 (s, 2H, CH2Ar), 4.34 (t, 1H, J = 6 Hz, NH), 4.19 (d, 

2H, J = 6 Hz, CH2N), 3.57 (s, 3H, COOCH3). 
13

C NMR (CDCl3) δ 167.99, 149.68, 

145.47, 142.26, 139.08, 135.26, 133.07, 132.63, 132.52, 129.96, 129.73, 129.36, 128.16, 

128.09, 127.91, 127.65, 126.92, 122.43, 118.69, 116.67, 114.66, 112.71, 110.87, 51.36, 

48.87, 37.55. HRMS [FAB M+H]
+
 (C25H23N3O2Br); calcd., 476.0973; found, 476.0973. 

 5-{[3-(2-Cyanobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (o-10g). Clear oily solid, 47%; m.p 144-147 ˚C; 
1
H NMR (CDCl3) δ 7.78 

(d, 1H, J = 8 Hz, Ar), 7.64 (dd, 1H, J = 8, 2 Hz, Ar), 7.53 (s, 1H), 7.48 (td, 1H, J = 8, 2 

Hz, Ar), 7.32-7.41 (m, 4H, Ar), 7.22-7.27 (m, 2H, Ar), 7.11 (s, 1H), 6.91 (d, 1H, J = 8 
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Hz, Ar), 6.50 (dd, 1H, J = 3, 8 Hz, Ar), 6.37 (d, 1H, J = 3 Hz, Ar), 5.37 (s, 2H, CH2Ar), 

4.27 (t, 1H, J = 5 Hz, NH), 4.24 (d, 2H, J = 5 Hz, CH2N), 3.58 (s, 3H, COOCH3). 
13

C 

NMR (CDCl3) δ 167.97, 149.48, 145.53, 142.19, 139.52, 139.10, 133.60, 133.23, 132.56, 

129.84, 128.85, 128.17, 128.03, 127.72, 127.58, 126.99, 119.15, 116.79, 114.74, 111.10, 

111.01, 51.42, 46.95, 37.66. HRMS [FAB M+H]
+
 (C26H23N4O2); calcd., 423.1821; found, 

423.1822. 

5-{[3-(2-Aminobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

methyl ester (o-10i).  Yellow oil, 59%;  
1
H NMR (CDCl3) δ 7.78 (d, 1H, J = 8 Hz, Ar), 

7.42 (br s, 1H), 7.35-7.38 (m, 3H, Ar), 7.22-7.25 (m, 2H, Ar), 7.12 (td, 1H, J = 7, 1 Hz, 

Ar), 7.01 (s, 1H), 6.66-6.76 (m, 3H, Ar), 6.52 (dd, 1H, J = 2, 8 Hz, Ar), 6.42 (d, 1H, J = 2 

Hz, Ar), 4.98 (s, 2H, CH2Ar), 4.20 (br s, 2H, CH2N), 3.57 (s, 3H, COOCH3).  
13

C NMR 

(CDCl3) δ 168.05, 149.75, 145.52, 144.24, 142.21, 138.65, 132.67, 132.57, 129.68, 

129.30, 128.80, 128.18, 127.73, 127.69, 127.01, 126.94, 119.78, 119.39, 118.98, 116.83, 

116.74, 114.89, 112.78, 111.08, 51.43, 45.99, 37.60. HRMS [FAB M+H]
+
 (C25H25N4O2); 

calcd., 413.1977; found, 413.1979. 

5-Nitro-biphenyl-2-carboxylic acid ethyl ester (11a). 
1
H NMR (CDCl3) δ 8.22-8.25 (m, 

2H), 7.92 (bd, J = 9 Hz, 1H), 7.32-7.44 (m, 5H, Ar), 4.12 (q, J = 7 Hz, 2H, CH2CH3), 

0.99 (t, J = 7 Hz, 3H, CH2CH3). 

5-Nitro-biphenyl-2-carboxylic acid isopropyl ester (11b).
 1

H NMR (CDCl3) δ 8.22-

8.26 (m, 2H), 7.96 (dd, J = 14 Hz, 5.6 Hz, 1H), 7.32-7.44 (m, 5H, Ar), 4.02 (Sep, J = 6 

Hz, 1H), 1.20 (d, J = 6 Hz, 6H). 

5-Nitro-biphenyl-2-carboxylic acid cyclohexyl ester (11c). To a mixture of 4 (1.75 g, 

7.2 mmol), EDCI (1.45 g, 7.6 mmol), and HOBt (0.97 g, 7.2 mmol) in CH2Cl2 (60 mL) 
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was added cyclohexanol (0.84 mL, 7.9 mmol, 1.1 equiv) slowly at 0 ˚C, followed by the 

dropwise addition of triethylamine (1.0 mL, 7.2 mmol) at 0 ˚C. The mixture was stirred at 

r.t. overnight under nitrogen. CH2Cl2 (150 mL) was added, and the organic layers were 

combined and washed with 10% HCl (100 mL), sat. NaHCO3 (100 mL), brine (200 mL), 

and dried over Na2SO4 sodium sulfate and concentrated in vacuo to give 11c as a yellow 

oil (2.24 g, 95%).  
1
H NMR (CDCl3) δ 8.21-8.24 (m, 2H), 7.90 (d, 1H, J = 9 Hz), 7.32-

7.44 (m, 5H), 4.79 (m, 1H), 1.21-1.31 (m, 11H). 

2-Phenyl-4-aminobenzoic Acid Ethyl Ester (13a). 
1
H NMR (CDCl3) δ 7.80 (d, J = 9 

Hz, 1H), 7.28-7.37 (m, 4H, Ar), 6.65 (dd, J = 9,  2 Hz, 1H), 6.56 (d, J = 2 Hz, 1H), 4.03 

(q, J = 7 Hz, 2H, CH2CH3), 0.97 (t, J = 7 Hz, 3H, CH2CH3). 

2-Phenyl-4-aminobenzoic Acid Isopropyl Ester (13b). 
1
H NMR (CDCl3) δ 7.82 (dd, J 

= 8, 5.6 Hz, 1H), 7.30-7.39 (m, 5H, Ar), 6.65 (dd, J = 8 , 3 Hz, 1H), 6.54 (d, J = 3 Hz, 

1H), 4.92 (septet, 1H), 0.99 (d, J = 6 Hz, 6H). 

2-Phenyl-4-aminobenzoic Acid Cyclohexyl Ester (13c). 
1
H NMR (CDCl3) δ 7.84-7.90 

(m, 1H), 7.52-7.57 (m, 1H), 7.44-7.46 (m, 1H), 7.34-7.37 (m, 4H), 7.27-7.30 (m, 1H), 

4.72-4.78 (m, 1H), 3.59-3.64 (m, 2H), 1.21-1.30 (m, 11H). 

5-{[3-(4-Phenylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

ethyl ester (15a). White solid.  mp 70-75 ˚C; 
1
H NMR (CDCl3) δ  7.79 (d, J = 8 Hz, 1H), 

7.64 (s, 1H), 7.49-7.53 (m, 5H), 7.42-7.45 (m, 2H), 7.29-7.40 (m, 5H), 7.22-7.23 (m, 

2H), 7.08-7.12 (m, 3H), 6.46 (dd, J = 8, 3 Hz, 1H), 6.33 (d, J = 3 Hz, 1H), 5.20 (s, 2H, 

CH2Ar), 4.20 (d, J = 6 Hz, 2H, CH2NH), 4.02 (q, J = 7 Hz, 2H, COOCH2CH3), 3.84 (bt, 

J = 6 Hz, 1H, CH2NH), 0.97 (t, J = 7 Hz, 3H, COOCH2CH3). 
13

C NMR (CDCl3) δ 

167.84, 149.44, 145.37, 142.41, 141.29, 140.07, 139.15, 134.89, 132.511, 129.83, 128.88, 
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128.19, 127.87, 127.78,127.68, 127.64, 127.10, 127.04, 126.88, 119.56, 114.63, 110.94, 

60.19, 48.71, 37.59, 13.74. HRMS [FAB M+H]
+
 (C32H30N3O2); calcd., 488.2338; found, 

488.2339. 

5-{[3-(4-Phenylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

isopropyl ester (15b). Off white solid.  mp 167-172 ˚C; 
1
H NMR (CDCl3) δ  7.75 (d, J = 

8 Hz, 1H), 7.63 (s, 1H), 7.46-7.51 (m, 4H), 7.39-7.42 (m, 2H), 7.27-7.36 (m 6H), 7.19-

7.22 (m, 2H), 7.07-7.10 (m, 3H), 6.44 (dd, J = 8, 2 Hz, 1H), 6.30 (d, J = 2 Hz, 1H), 5.17 

(s, 2H, CH2Ar), 4.88 (Sep, J = 6 Hz, 1H, CH(CH3)2), 4.17 (s, 2H, CH2NH), 0.95 (d, J = 6 

Hz,  6 H, CH(CH3)2). 
13

C NMR (CDCl3) δ 167.46, 149.28, 145.14, 142.50, 141.30, 

140.07, 134.74, 132.39, 129.33, 128.87, 128.41, 128.27, 127.95, 127.77, 127.68, 127.63, 

127.15, 127.04, 126.82, 120.21, 117.00, 114.61, 112.77, 110.95, 67.59, 48.76, 37.58, 

21.45. HRMS [FAB M+H]
+
 (C34H32N3O2); calcd., 502.2494; found, 502.2497. 

5-{[3-(4-Phenylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-carboxylic acid 

cyclohexyl ester (15c).Yellow oil, 23%; 
1
H NMR (CDCl3) δ 7.76 (d, 1H, J = 8 Hz), 7.61 

(s, 1H), 7.46-7.50 (m, 4H), 7.41 (t, J = 8 Hz, 3H), 7.29-7.35 (m, 2H), 7.27-7.29 (m, 4H), 

7.19-7.21 (m, 2H), 7.07 (d, J = 8 Hz, 3H), 3.44 (dd, J = 3, 8 Hz, 1H), 6.30 (d, J = 3 Hz, 

1H), 5.16 (s, 2H), 4.68 (m, 1H), 4.16 (s, 2H), 3.90 (bs, 1H), 1.05-1.27 (m, 11H); 
13

C 

NMR (CDCl3) δ 167.32, 149.31, 145.22, 142.54, 141.32, 140.11, 139.12, 134.88, 132.50, 

129.69, 128.89, 128.28, 127.96, 127.79, 127.71, 127.64, 127.14, 127.05, 126.85, 120.23, 

114.73, 110.95, 72.59, 48.73, 37.64, 33.06, 31.27, 30.93, 25.37, 24.70, 23.64. HRMS 

[FAB M+H]
+
 (C36H36N3O2); calcd., 542.2807; found, 542.2807. 

5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-carboxylic 

acid methylamide (16a). Semi-solid, 60%; 
 1
H NMR (CD3OD) δ 9.02 (s, 1H), 7.63 (d, J 
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= 8.0, Hz, 2H), 7.48-7.57 (m, 3H) ), 7.38-7.45 (m, 3H), 7.30-7.35 (m, 4H), 7.27-7.20 (m, 

6H),  6.58 (dd, J = 8.4, 2.4 Hz, 1H), 6.39 (d, J = 2.4 Hz, 1H), 5.55 (s, 2H), 4.34 s, 2H), 

2.58 (s, 3H); MS m/z 473.4 [M+H]
+
. 

5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-carboxylic 

acid dimethylamide (16b). 
1
H NMR (CD3OD) δ 9.10 (s, 1H), 7.25-7.65 (m, 15H), 7.15 

(d, J = 8.4 Hz, 1H), 6.65 (dd, J = 2.4, 8.4 Hz, 1H), 6.52 (d, J = 2.4 Hz, 1H), 5.62 (s, 2H), 

4.45 (s, 2H)), 2.80 (s, 3H), 2.45 (s, 3H). MS m/z 487.4 [M+H]
+
. 

{5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-yl}-

piperidine-1-yl-methanone (16c). 
1
H NMR 300 MHz, CD3OD) δ 9.06 (s, 1H), 7.69 (d, J 

= 8.0, Hz, 2H), 7.57-7.61 (m, 3H) ), 7.42-7.47 (m, 2H), 7.32-7.39 (m, 8H), 7.12 (d, J = 

8.1 Hz,1H), 6.64 (dd, J = 8.4, 2.4 Hz,1H), 6.49 (d, J = 2.4 Hz,1H), 5.60 (s, 2H), 4.43 s, 

2H), 3.38-3.46 (m, 2H), 2.92-2.98 (m, 1H), 2.71-2.76 (m, 1H), 1.24-1.47 (m, 6H), MS 

m/z   527.5 [M+H
+
]. 

N-(4-Acetyl-3-hydroxy-phenyl)-acetamide (17a).
1
H NMR (CDCl3) δ 12.47 (s, 1H), 

7.68 (d, 1H, J = 8 Hz), 7.17 (dd, 1H, J = 2, 8 Hz), 7.08 (d, 1H, J = 2 Hz), 2.59 (s, 3H), 

2.21 (s, 3H). 

N-(3-Hydroxy-4-propionyl-phenyl)-propionamide (17b). 
1
H NMR (CDCl3) δ 12.57 (s, 

1H), 7.71 (d, 1H, J = 8 Hz), 7.13-7.23 (m, 2H), 7.05 (d, 1H, J = 2 Hz), 2.91-3.01 (m, 2H), 

2.37-2.45 (m, 2H), 7.17-7.27 (m, 6H). 

N-(4-Butyryl-3-hydroxy-phenyl)-butyramide (17c). 
1
H NMR (CDCl3) δ 12.62 (s, 1H), 

7.71 (d, 1H, J = 8 Hz), 7.20 (dd, 1H, J = 3, 8 Hz), 7.17 (s, 1H), 7.05 (d, 1H, J = 3 Hz), 

2.91 (t, 2H, J = 8 Hz), 2.36 (t, 2H, J = 8 Hz), 1.73-1.81 (m, 4H), 1.02 (t, 6 H, J = 8 Hz). 
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Trifluoro-methanesulfonic acid 2-acetyl-5-acetylamino-phenyl ester (18a). Orange 

solid, 91%; 
1
H NMR (CDCl3) δ 7.82 (d, 1H, J = 9 Hz), 7.77 (d, 1H, J = 3 Hz), 7.50 (dd, 

1H, J = 3, 9 Hz), 7.43 (s, 1H), 2.61 (s, 3H), 2.24 (s, 3H). 

Trifluoro-methanesulfonic acid 2-propionyl-5-propionylamino-phenyl ester (18b). 

Red oil, 84%; 
1
H NMR (CDCl3) δ 8.95 (d, 1H, 6 Hz), 8.05 (t, 1H, J = 8 Hz), 7.76-7.80 

(m, 3H), 7.51 (dd, 1H, J = 3, 8 Hz), 7.48 (s, 1H), 2.95 (q, 2H, J = 7 Hz), 2.45 (q, 2H, J = 

8 Hz), 1.26 (t, 3H, J = 7 Hz), 1.21 (t, 3H, J = 8 Hz). 

Trifluoro-methanesulfonic acid 2-butyryl-5-butyrylamino-phenyl ester (18c). 

1
H NMR (CDCl3) δ 8.62 (d, 1H, J = 5 Hz), 7.77-7.79 (m, 2H), 7.75 (s, 1H), 7.52 (dd, 1H, 

J = 2, 8 Hz), 7.29-7.32 (m, 1H), 2.89 (t, 2H, J = 7 Hz), 2.38 (t, 2H, J = 7 Hz), 1.72-1.81 

(m, 4H), 0.98-1.03 (m, 6H). 

N-(6-Acetyl-biphenyl-3-yl)-acetamide (19a).
1
H NMR (CDCl3) δ 7.61-7.66 (m, 3H), 

7.29-7.37 (m, 4H), 6.72 (d, 1H, J = 8 Hz), 1.30 (s, 3H), 1.17 (s, 3H). 

N-(6-Propionyl-biphenyl-3-yl)-propionamide (19b).
1
H NMR (CDCl3) δ 7.74 (d, 1H, J 

= 6 Hz), 7.61 (s, 1H), 7.47-7.56 (m, 2H), 7.36-7.43 (m, 3H), 7.32 (dd, 2H, J = 2 , 8 Hz), 

2.43 (q, 2H, J = 7 Hz), 2.23 (q, 2H, J = 7 Hz), 1.26 (t, 3H, J = 7 Hz), 0.90 (t, 3H, J = 7 

Hz). 

N-(6-Butyryl-biphenyl-3-yl)-butyramide (19c). 
1
H NMR (CDCl3) δ 7.61-7.66 (m, 3H), 

7.29-7.37 (m, 4H), 6.72 (d, 1H, J = 8 Hz), 2.84 (t, 2H, J = 7.5 Hz), 2.30 (t, 2H, J = 7 Hz), 

1.67-1.74 (m, 4H), 1.17-1.23 (m, 6H). 

1-{5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-yl}-

ethanone (20a).Yellow solid, 16%  mp 192-195 ˚C;  
1
H NMR (CDCl3) δ 7.62 (s, 1H), 

7.55 (d, 1H, J = 8 Hz), 7.50 (t, 4H, J = 7 Hz), 7.42 (t, 2H, J = 8 Hz),7.32-7.37 (m, 5H), 
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7.20-7.25 (m, 3H), 7.09 (d, 3H, J = 7 Hz),  6.48 (dd, 1H, J = 2 and 8 Hz), 6.33 (d, 1H, J = 

2 Hz), 5.19 (s, 2H), 4.20 (s, 2H), 4.08 (s, 1H), 1.94 (s, 3H). 
13

C NMR (CDCl3) δ 201.52, 

149.34, 143.94, 141.87, 141.33, 140.06, 139.13, 134.89, 131.25, 129.89, 129.74, 128.90, 

128.62, 128.40, 127.95, 127.78, 127.68, 127.65, 127.14, 127.02, 114.24, 111.09, 48.75, 

37.64, 29.99. HRMS [FAB M+H]
+
 (C31H28N3O); calcd., 458.2232; found, 458.2230. 

1-{5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-yl}-

propan-1-one (20b). Yellow oil.  
1
H NMR (CDCl3) δ 7.61 (s, 1H), 7.30-7.54 (m, 12H), 

7.20-7.25 (m, 3H), 7.08-7.10 (m, 3H), 6.48 (dd, 1H, J = 2 and 8 Hz), 6.35 (d, 1H, J = 2 

Hz), 5.17 (s, 2H), 4.17 (s, 2H), 2.22 (q, 2H, J = 7 Hz), 0.89 (t, 3H, J = 7 Hz).  
13

C NMR 

(CDCl3) 205.68, 149.13, 143.21, 141.79, 141.27, 140.04, 138.88, 134.78, 130.75, 129.96, 

129.45, 128.88, 128.83, 128.50, 128.39, 127.73, 127.65, 127.53, 127.19, 127.00, 119.35, 

115.68, 111.12, 48.76, 37.64, 35.27, 30.89, 29.29, 9.05. HRMS [FAB M+H]
+
 

(C32H30N3O); calcd., 472.2388; found, 472.2388. 

1-{5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-yl}-

butan-1-one (20c). Yellow oil, 27%.  
1
H NMR (CDCl3) δ 7.64 (s, 1H), 7.47-7.53 (m, 

5H), 7.41-7.54 (m, 4H), 7.32-7.38 (m, 4H), 7.10-7.12 (m, 3H), 6.48 (dd, 1H, J = 2 Hz and 

9 Hz), 6.35 (d, 1H, J = 2 Hz), 5.21 (s, 2H), 4.21 (d, 2H, J = 5 Hz), 3.82 (t, 1H, J = 5 Hz), 

2.19 (m, 2H), 1.44 (m, 2H), 1.20 (m, 3H). 
13

C NMR (CDCl3) δ 205.20, 149.06, 143.24, 

141.70, 141.24, 140.04, 134.85, 130.75, 130.21, 129.53, 128.88, 128.64, 128.55, 128.36, 

128.04, 127.74, 127.65, 127.53, 127.15, 127.00, 114.22, 111.10, 48.71, 44.02, 37.63, 

18.46, 13.68. HRMS [FAB M+H]
+
 (C33H32N3O); calcd., 486.2545; found, 486.2546. 
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(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-(6-chloro-biphenyl-3-yl)-amine 

(24b).  
1
H NMR (CDCl3) δ 9.05 (s, 1H), 7.50-7.65 (m, 5H), 7.27-7.47 (m, 10 H), 7.2 (d, J 

= 8.7 Hz, 1H), 6.57 (dd, J = 3.0, 8.7 Hz, 1H), 6.42 (d, J = 3.0 Hz, 1H), 5.60 (s, 2H), 4.36 

(s, 2H)). MS m/z  450.4 (M+H
+
). 

5-[(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-amino]-biphenyl-2-carbonitrile 

(24c). 
1
H NMR (CDCl3) δ 9.10 (s, 1H), 7.32-7.65 (m, 16H), 6.65 (dd, J = 3.0, 8.7 Hz, 

1H), 6.50 (d, J = 3.0 Hz, 1H), 5.60 (s, 2H), 4.50 (s, 2H)). MS m/z 441.4 (M+H
+
). 

(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-(6-piperidin-1-yl-biphenyl-3-yl)-

amine (24d). 
1
H NMR (CD3OD) δ 9.06 (s, 1H), 7.56-7.61 (m, 6H), 7.44-7.50 (m, 5H) ), 

7.39 (d, J = 8.0, Hz, 1H),  7.28-7.35 (m, 4H), 6.60 (dd, J = 8.4, 2.4 Hz,1H), 6.32 (d, J = 

2.4 Hz,1H), 5.58 (s, 2H), 4.39 s, 2H), 3.40-3.55 (m, 4H), 1.7-1.85 (m, 4H), 1.55-1.65 (m, 

2H), MS m/z   499.5 (M+H
+
). 

(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-(6-pyrrolidin-1-yl-biphenyl-3-yl)-

amine (24e). 
1
H NMR (CDCl3) δ 9.10 (s, 1H), 7.21-7.65 (m, 16H), 6.75 (dd, J = 3.0, 8.7 

Hz, 1H), 6.30 (d, J = 3.0 Hz, 1H), 5.60 (s, 2H), 4.40 (s, 2H)); MS m/z 485.4 (M+H
+
). 

N5-(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-N2,N2-dimethyl-biphenyl-2,5-

diamine (24f). 
1
H NMR (CD3OD) δ 9.06 (s, 1H), 7.49-7.53 (m, 5H), 7.42-7.52 (m, 6H) ), 

7.41 (d, J = 8.7, Hz, 1H), 7.29-7.36 (m, 4H), 6.72 (dd, J = 9.0, 2.4 Hz,1H), 6.33 (d, J = 

2.7 Hz,1H), 5.58 (s, 2H), 4.40 s, 2H), 3.14 (s, 6H); MS m/z  459.4 (M+H
+
). 

(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-(6-methoxy-biphenyl-3-yl)-amine 

(24g).
 1

H NMR (CD3OD) δ 9.05 (s, 1H), 7.64 (d, J = 8.1, Hz, 2H), 7.64 (d, J = 8.4, Hz, 

2H), 7.50 (s, 1H), 7.41-7.46 (m, 3H), 7.35-7.39 (m, 6H), 7.26-7.28 (m, 2H), 6.89 (d, J = 
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8.7, Hz, 1H), 6.59 (dd, J = 9.0, 2.4 Hz,1H), 6.50 (d, J = 3 Hz,1H), 5.58 (s, 2H), 4.33 s, 

2H), 3.65 (s, 3H); MS m/z  446.4 (M+H
+
). 

5-(5-Nitro-biphenyl-2-yl)-thiazole (25a).
1
H NMR (CDCl3) δ 8.71 (s, 1H), 8.24-8.26 (m, 

2H), 7.73 (s, 1H), 7.72 (d, 1H, J =9 Hz), 7.36-7.40 (m, 3H), 7.22 (dd, 2H, J = 1 and 7 

Hz). 

2-(5-Nitro-biphenyl-2-yl)-1H-pyrrole (25b). 
1
H NMR (CDCl3) δ 8.18-8.21 (m, 1H), 

8.15 (m, 1H), 7.45-7.47 (m, 3H), 7.33-7.34 (m, 2H), 6.64 (m, 1H), 6.53 (m, 1H), 6.20 (m 

1H). 

2-(5-Nitro-biphenyl-2-yl)-benzofuran (25c). 
1
H NMR (CDCl3) δ 8.29 (dd, 1H, J = 3 

and 9 Hz), 8.18 (d, 1H, J = 3 Hz), 7.64-7.67 (m, 1H), 7.43-7.48 (m, 5H), 7.33-7.35 (m, 

3H), 7.27-7.30 (m, 2H), 7.16 (t, 1H, J =7.5 Hz), 6.00 (s, 1H). 

2-(5-Nitro-biphenyl-2-yl)-benzoxazole (25e). 
1
H NMR (CDCl3) δ 8.34 (s, 1H), 8.33 (s, 

1H), 7.73 (d, 1H, J = 7 Hz), 7.58-7.67 (m, 1H), 7.44-7.44 (m, 1H), 7.35-7.40 (m, 3H), 

7.27-7.32 (m, 3H), 7.26 (s, 1H). 

3-(5-Nitro-biphenyl-2-yl)-benzo[d]isoxazole (25f). 
1
H NMR (CDCl3) δ 8.38 (d, 1H, J = 

3 Hz), 8.20 (dd, 1H, J = 3 and 9 Hz), 7.58-7.62 (m, 3H), 7.46 (td, 1H, J = 1, 8 Hz), 7.42 

(t, 2H, J = 8 Hz), 7.36 (d, 1H, J = 8 Hz), 7.17 (t, 1H, J = 7.5 Hz), 7.08 (d, 1H, J = 8 Hz), 

6.85 (d, 1H, J = 9 Hz) 

3-(5-Nitro-biphenyl-2-yl)-benzo[c]isoxazole (25g). 
1
H NMR (CDCl3) δ 8.33 (d, J = 2 

Hz, 1H, ortho to NO2), 8.25 (dd, J = 2 Hz and 9 Hz, 1H, ortho to NO2), 7.57 (t, J = 8 Hz, 

1H), 7.45-7.51 (m, 1H), 7.26-7.32 (m, 4H), 7.13-7.19 (m, 1H), 7.05 (d, J =8 Hz, 1H), 

6.58 (d, J =9 Hz, 1H, ortho to anthranil), 6.41 (t, J = 8 Hz, 1H). 
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(3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-(6-thiazol-5-yl-biphenyl-3-yl)-

amine (27a). Yellow oil, 15%.  
1
H NMR (CDCl3) δ 7.62 (s, 1H, imidazole), 7.46-7.52 

(m, 5H), 7.41 (t, J =8 Hz, 2H), 7.34-7.36 (m, 1H), 7.26-7.27 (m, 2H), 7.22-7.75 (m, 2H), 

7.31 (d, J =8 Hz, 1H), 7.10-7.16 (m, 5H), 6.54 (dd, J = 4 Hz and 8 Hz, 1H, ortho to NH), 

6.46 (d, J =4 Hz, 1H, ortho to NH), 5.22 (s, 2H, CH2Ar), 4.18 (d, J = 5 Hz, 2H, CH2NH).  

13
C NMR (CDCl3): δ 152.20, 147.33, 142.55, 141.35, 140.87, 140.83, 140.11, 131.75, 

129.50, 128.90, 128.21, 127.82, 127.68, 127.39, 127.21, 127.05, 119.31, 114.94, 112.25, 

48.85, 38.09. HRMS [FAB M+H]
+
 (C32H27N4S); calcd., 499.1956; found, 499.1956. 

 (3-Biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-[6-(1H-pyrrol-2-yl)-biphenyl-3-

yl]-amine (27b). Black foam, 13%. 
1
H NMR (CDCl3) δ 7.67 (s, 1H), 7.51-7.53 (m, 6 H), 

7.36-7.45 (m, 7 H), 7.30-7.31 (m, 4H), 7.23-7.24 (m, 2H), 7.11-7.15 (m, 5H), 6.55 (dd, J 

= 3 Hz and 9 Hz, 1H, ortho to NH), 6.50 (m, 1H), 6.44 (d, J = 3 Hz, 1H, ortho to NH),  

6.15 (m, 1H), 6.11-6.13 (m, 1H), 5.24 (s, 2H, CH2Ar), 4.19 (bs, 2H, CH2NH). HRMS 

[FAB M+H]
+
 (C33H29N4); calcd., 481.2392; found, 481.2391. 

(6-Benzofuran-2-yl-biphenyl-3-yl)-(3-biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-

amine (27c). Yellow foam, 21%.  
1
H NMR (CDCl3) δ 7.76 (d, J = 8 Hz, 1H), 7.65 (s, 1H, 

imidazole), 7.50-7.55 (m, 5H), 7.41-7.45 (m, 3H), 7.33-7.40 (m, 7H), 7.09-7.18 (m, 6 H), 

6.61 (dd, J = 3 Hz and 8 Hz, 1H ortho to NH), 6.43 (d, J = 3 Hz, 1H, ortho to NH), 5.71 

(d, J =1 Hz, 1H), 5.24 (s, 2H, CH2Ar), 4.21 (d, J = 5 Hz, 2H, CH2NH), 3.72 (m, 1H, 

CH2NH);  
13

C NMR (CDCl3) δ 153.79, 147.06, 141.89, 141.86, 140.11, 134.84, 129.40, 

129.25, 128.92, 128.86, 128.34, 127.76, 127.61, 127.33, 127.20, 127.04, 123.33, 122.41, 
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120.43, 119.18, 115.08, 112.09, 110.64, 103.25, 48.79, 37.91, 29.26. HRMS [FAB 

M+H]
+
 (C37H30N3O); calcd., 532.2388; found, 532.2390. 

 (6-Benzothiazol-2-yl-biphenyl-3-yl)-(3-biphenyl-4-ylmethyl-3H-imidazol-4-

ylmethyl)-amine (27d). Tan solid, 12%.  mp 97-100 ˚C. 
1
H NMR (CDCl3) δ 7.98 (dd, J 

=10 Hz and 13 Hz, 2H), 7.65 (d, 8 Hz, 2H), 7.52 (t, J = 10 Hz, 5H), 7.28-7.45 (m, 10 H), 

7.13 (d, J =8 Hz, 2H), 6.60 (bd, J = 9 Hz, 1H, ortho to NH), 6.43 (bs, 1H, ortho to NH), 

5.23 (s, 2H, CH2Ar), 4.23 (d, J = 2 Hz, 2H, CH2NH), 3.82 (m, 1H, CH2NH).  
13

C NMR 

(CDCl3) δ 159.67, 150.97, 143.25, 140.14, 132.31, 131.86, 129.93, 129.30, 128.91, 

128.37, 127.86, 127.67, 127.21, 127.08, 125.68, 124.55, 124.29, 123.16, 122.64, 122.46, 

121.14, 112.27, 108.55, 100.31, 99.09, 95.68, 84.95, 80.37, 58.04, 31.26. HRMS [FAB 

M+H]
+
 (C36H29N4S); calcd., 549.2112; found, 549.2092. 

 (6-Benzooxazol-2-yl-biphenyl-3-yl)-(3-biphenyl-4-ylmethyl-3H-imidazol-4-

ylmethyl)-amine (27e). Off-white solid, 4%.  mp 185-192 ˚C.  
1
H NMR (CDCl3) δ 7.89 

(d, 2H, J = 7 Hz), 7.69-7.73 (m, 3H), 7.55-7.60 (m, 5H), 7.38-7.54 (m, 28 H), 7.31-7.35 

(m, 6 H), 6.96 (s, 1H), 5.85 (s, 2H), 4.48 (s, 2H). 
13

C NMR (CDCl3/MeOH) δ 161.66, 

138.85, 137.48, 128.97, 128.92, 129.21, 128.00, 127.77, 127.68, 127.59, 127.11, 127.05, 

125.90, 121.54, 111.56, 85.05, 80.33, 48.68, 36.47, 29.75. HRMS [FAB M+H]
+
 

(C36H29N4O); calcd., 533.2341; found, 533.2343. 

 (6-Benzo[d]isoxazol-3-yl-biphenyl-3-yl)-(3-biphenyl-4-ylmethyl-3H-imidazol-4-

ylmethyl)-amine (27f).Yellow solid, 27%.  mp 92-98 ˚C.  
1
H NMR (CDCl3) δ 7.64 (d, J 

=1 Hz, 1H), 7.50-7.56 (m, 4H), 7.40-7.46 (m, 5H), 7.33-7.37 (m, 1H), 7.18-7.28 (m, 3H) 

7.14 (m, 3H), 6.98 (d, J = 9 Hz, 1H), 6.88 (td, J = 1 Hz and 8 Hz, 1H), 6.54-6.58 (m, 3H), 

5.26 (s, 2H, CH2Ar), 4.19 (d, J = 5 Hz, 2H, CH2NH), 3.61 (t, J = 5 Hz, 1H, CH2NH).  
13

C 
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NMR (CDCl3) δ 160.65, 145.40, 142.88, 141.28, 140.08, 136.94, 135.43, 134.97, 

133.78, 133.45, 128.89, 128.84, 128.25, 127.78, 127.65, 127.49, 127.21, 127.02, 123.12, 

121.43, 115.30, 114.84, 113.29, 102.00, 48.75, 38.56. HRMS [FAB M+H]
+
 (C36H29N4O); 

calcd., 533.2341; found, 533.2343. 

 (6-Anthranil-3-yl-biphenyl-3-yl)-(3-biphenyl-4-ylmethyl-3H-imidazol-4-ylmethyl)-

amine (27g). Yellow foam.  
1
H NMR (CDCl3) δ 7.65 (s, 1H), 7.50-7.55 (m, 4H), 7.42 (t, 

2H, J =7 Hz), 7.35 (t, 2H, J =8 Hz), 7.12-7.23 (m, 9 H), 6.56 (d, 1H, J =8 Hz), 6.50-6.53 

(m, 2H), 6.44 (t, 1H, J =7.5 Hz), 6.02 (s, 2H), 5.24 (s, 2H), 4.23 (d, 2H, J = 5 Hz), 3.82 (t, 

1H, J = 5 Hz). 
13

C NMR (CDCl3) δ 200.21, 148.59, 143.08, 141.15, 141.00, 138.99, 

135.03, 134.39, 133.80, 131.00, 129.52, 128.86, 128.51, 128.27, 128.09, 127.70, 127.60, 

127.21, 127.05, 126.99, 116.55, 115.25, 114.29, 110.63, 48.64, 37.81, 30.89. HRMS 

[FAB M+H]
+
 (C36H29N4O); calcd., 533.2341; found, 533.2340. 

(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(4-isopropyl-benzyl)-3H-imidazol-4-

ylmethyl]-amine (32a). 
1
H NMR (CDCl3) δ 8.76 (s, 1H), 7.98 (d, J = 8.4 Hz, 2H), 7.72 

(d, J = 7.2 Hz, 1H)  7.37-7.62 (m, 4H), 7.21-7.27 (m, 4H,), 7.10-7.15 (m, 1H), 6.66 (d,  J 

= 7.5 Hz, 1H), 6.59 (dd, J = 8.4, 2.1.Hz, 1H), 6.37 (d, J = 2.1 Hz, 1H ), 5.35 (s, 2H, 

NCH2Ar), 4.20 s, 2H, NHCH2), 2.85 (septet, 1H), 1.18 (d, 9H). MS m/z  515.4 (M+H
+
). 

(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(4-ethyl-benzyl)-3H-imidazol-4-ylmethyl]-

amine (32b). 
1
H NMR (CDCl3) δ 8.84 (s, 1H), 7.98 (d, J = 7.8 Hz, 2H), 7.75 (d, J = 8.1 

Hz, 1H), 7.63-7.48 (m, 4H), 7.33-7.43 (m, 3H,), 7.23 (s, 1H), 7.10-7.17 (m, 3H), 6.67 (d,  

J = 7.2 Hz, 1H), 6.64 (dd, J = 8.4, 2.1.Hz, 1H), 6.38 (d, J = 2.1 Hz, 1H ), 5.34 (s, 2H, 

NCH2Ar), 4.18 s, 2H, NHCH2), 2.56-2.64 (q, 2H), 1.15-1.20 (t, 3H). MS m/z  501.3.4 

(M+H
+
). 
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(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(4-chloro-benzyl)-3H-imidazol-4-ylmethyl]-

amine (32c). Yellow oil, 52%;  
1
H NMR (CDCl3) δ 8.80 (s, 1H), 7.95 (m, 2H), 7.77 (d, J 

= 7.8 Hz, 1H)  7.43-7.59 (m, 3H), 7.27-7.45 (m, 5H,), 7.05-7.20 (m, 3H), 6.65 (d,  J = 8.4 

Hz, 1H), 6.60 (dd, J = 8.4, 2.1.Hz, 1H), 6.38 (d, J = 2.1 Hz, 1H ), 5.35 (s, 2H, NCH2Ar), 

4.15 s, 2H, NHCH2). MS m/z  507.4 (M+H
+
). 

 (6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(2,4-difluoro-benzyl)-3H-imidazol-4-

ylmethyl]-amine (32d).  Semi-solid, 62%;  
1
H NMR (CD3OD) δ 8.80 (s, 1H), 7.95-8.05 

(m, 2H), 7.80 (d, J = 8.4 Hz, 1H), 7.52-7.60 (m, 4H), 7.35-7.45 (m, 5H),  6.95 (d, J = 8.2 

Hz, 1H), 6.65 (dd, , J = 8.0, 2.0 Hz, 1H), 6.50 (d, 1H, J = 2.0 Hz), 5.32 (s, 2H), 4.25 (s, 

2H). MS m/z  509.3 (M+H
+
). 

(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(4-methanesulfonyl-benzyl)-3H-imidazol-4-

ylmethyl]-amine (32e).  Yellow oil, 48%;  
1
H NMR (CD3OD ) δ 8.90 (s, 1H), 7.93-8.02 

(m, 2H),   7.94-7.90 (m, 2H), 7.88 (d, , J = 8.4 Hz,1H), 7.33-7.62 (m, 4H,), 7.10 (dd, J = 

8.4, 2.1.Hz, 1H), 6.68 (d,  J = 8.4 Hz, 1H), 6.54 (dd, J = 8.4, 2.1.Hz, 1H), 6.40 (d, J = 2.1 

Hz, 1H ), 5.53 (s, 2H, NCH2Ar), 4.18 s, 2H, NHCH2), 3.14 (s, 3H). MS m/z   551.6 

(M+H
+
). 

(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(2'-methyl-biphenyl-4-ylmethyl)-3H-

imidazol-4-ylmethyl]-amine (32f). Compound 26 (0.5 g, 1.65 mmol) and 5e (0.43 g, 

1.65 mmol) were mixed together under reductive amination conditions as performed for 

10 followed by Suzuki coupling using o-methyl phenyl boronic acid to get  32f. 
1
H NMR 

(CD3OD) δ 9.08 (s, 1H), 7.93-8.02 (m, 2H), 7.86 (d, , J = 8.40 Hz,1H) 7.82 (d, , J = 8.4 

Hz,1H), 7.73 (d, J = 8.4 Hz,1H), 7.55 (s, 1H), 7.43 (dd, J = 8.0, 2.1.Hz, 1H)    7.28-7.38 

(m, 6H), 7.24-7.28 (m, 4H), 7.15-7.22 (m, 3H,), 7.10 (dd, J = 8.4, 2.1 Hz,1H ), 6.73 (dd, 
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J = 8.4, 2.1.Hz, 1H), 6.48 (d, J = 2.1 Hz, 1H ), 5.62 (s, 2H), 4.47 s, 2H), 2.18 (s, 3H). MS 

m/z  563.4 (M+H
+
). 

(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(2'-methyl-biphenyl-4-ylmethyl)-3H- 

imidazol-4-ylmethyl]-amine (32g).  Yellow oil, 58%;  
1
H NMR (CD3OD) δ 9.10 (s, 

1H), 8.07 (d, J = 7.8 Hz 1H), 7.90 (d, J = 8.7 Hz 1H), 7.65 (d, J = 7.8 Hz 1H), 7.53-7.60 

(m, 5H), 7.07-7.47 (m, 10 H), 6.75 (dd, J = 1.8, 7.8 Hz, 1H), 6.80 (dd, J = 2.4, 8.7 Hz, 

1H), 6.30 (d, , J = 2.4 Hz, 1H), 5.60 (s, 2H), 4.48 (s, 2H)), 1.92 (s, 3H). MS m/z 563.6 

(M+H
+
). 

(6-Benzothiazol-2-yl-2',3'-dimethyl-biphenyl-3-yl)-(3-biphenyl-4-ylmethyl-3H-

imidazol-4-ylmethyl)-amine (32h).  Yellow oil, 46%;  
1
H NMR (CD3OD ) δ 9.08 (s, 

1H), 8.1 (d, , J = 8.4 Hz,1H) 7.88 (d, J = 8.4 Hz,1H), 7.63-7.69 (m, 2H,), 7.50-7.60 (m, 

4H,), 7.39-7.48 (m, 3H,), 7.30-7.35 (m, 2H), 7.25-7.30 (m, 1H), 7.09 (s, 1H), 6.92 (d,  J = 

8.4 Hz, 1H), 6.75 (dd, J = 8.4, 2.1.Hz, 1H), 6.29 (d, J = 2.1 Hz, 1H ), 5.58 (s, 2H), 4.42 s, 

2H), 2.22 (s, 3H). 1.85 (s, 3H). MS m/z   577.4 (M+H
+
). 

5-{[3-(4-Nitrobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl (35a). Yellow foam,  

77%.  
1
H NMR (CDCl3) δ 8.16 (d, 2H, J =8 Hz, ortho to NO2), 7.62 (s, 1H, imid), 7.50 

(d, 2H, J =7 Hz, aryl), 7.42 (t, 2H, J =7 Hz, aryl), 7.34 (d, 1H, J =7 Hz, aryl), 7.22 (d, 1H, 

J =9 Hz, aryl), 7.17 (d, 2H, J =8 Hz, meta to NO2), 7.00 (d, 1H, J =9 Hz, aryl), 6.72 (s, 

1H, aryl), 6.52 (d, 1H, J =9 Hz, aryl), 5.34 (s, 2H, CH2Ar), 4.17 (s, 2H, CH2N). 
13

C NMR 

(CDCl3) δ 147.62, 143.51, 142.26, 141.12, 129.63, 128.94, 128.87, 128.84, 128.70, 

127.60, 127.37, 127.34, 127.01, 126.93, 123.42, 117.42, 112.08, 111.73, 48.14, 38.12. 

HRMS [FAB M+H]
+
 (C23H21N4O2); calcd., 385.1664; found, 385.1665. 
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5-{[3-(4-Methylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl (35b). Yellow 

solid, 28%. mp 113-115 ˚C.  
1
H NMR (CDCl3) δ 752-7.58 (m, 3H, aryl), 7.29-7.43 (m, 

5H, aryl), 7.09-7.15 (m, 3H, aryl), 6.96-6.98 (m, 2H, aryl), 6.70 (t, 1H, J =1 Hz, aryl), 

6.53 (dd, 1H, J =1 and 8 Hz, aryl), 5.16 (s, 2H, CH2Ar), 4.18 (s, 2H, CH2N), 2.33 (s, 3H, 

CH3). 
13

C NMR (CDCl3) δ 147.83, 142.27, 141.42, 138.80, 137.91, 133.12, 129.67, 

129.57, 129.27, 128.61, 128.36, 127.21, 127.07, 126.75, 117.21, 112.07, 111.92, 48.62, 

38.23, 21.06. HRMS [FAB M+H]
+
 (C24H24N3); calcd., 354.1970; found, 354.1969. 

5-{[3-(4-Chlorobenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl (35c). Yellow oily 

solid, 45%. mp 104-110 ˚C.  
1
H NMR (CDCl3) δ 7.51 (d, 3H, J =7 Hz, aryl), 7.40 (t, 2H, 

J =8 Hz, aryl), 7.21-2.34 (m, 5H, aryl), 7.06 (s, 1H, imid), 6.97 (t, 3H, J =7 Hz, aryl), 

6.71 (bt, 1H, J =1 Hz, aryl), 6.52 (dd, 1H, J =1 and 8 Hz, aryl), 5.12 (s, 2H, CH2Ar), 4.12 

(s, 2H, CH2N). 
13

C NMR (CDCl3) δ 147.74, 142.34, 141.28, 138.79, 134.70, 133.98, 

129.66, 129.45, 129.16, 128.93, 128.67, 128.42, 128.09, 127.29, 127.05, 117.39, 112.11, 

111.85, 48.15, 38.24. HRMS [FAB M+H]
+
 (C23H21N3Cl); calcd., 374.1424; found, 

374.1424. 

5-{[3-(4-Phenylbenzyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl (35d). off-white 

solid, 73%.  
1
H NMR (CDCl3) δ 7.63 (s, 1H, aryl), 7.53-7.57 (m, 5H, aryl), 7.49-7.51 (m, 

2H, aryl), 7.29-7.46 (m, 7 H, aryl), 7.12-7.14 (m, 3H, aryl), 6.98 (td, 1H, J = 2 and 1 Hz, 

aryl), 6.55 (dd, 1H, J =1 and 8 Hz, aryl), 5.25 (s, 2H, CH2Ar), 4.20 (s, 2H, CH2N). 
13

C 

NMR (CDCl3) δ 147.77, 142.33, 141.37, 141.08, 140.16, 138.89, 135.14, 129.62, 129.48, 

129.36, 128.85, 128.72, 128.62, 127.67, 127.57, 127.22, 127.06, 127.00, 117.32, 112.22, 

112.09, 111.94, 48.60, 38.26. HRMS [FAB M+H]
+
 (C29H26N3); calcd., 416.2126; found, 

416.2128. 
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 (3-Benzyl-3H-imidazol-4-ylmethyl)-biphenyl-3-yl-amine (35e).  Yellow oil, 60%; 
1
H 

NMR (CD3OD) δ 9.02 (s, 1H), 7.50-7.52 (m, 3H), 7.39-7.46 (m, 4H), 7.33-7.35 (m, 3H), 

7.2 (t, J = 8 Hz, 1H), 6.96 (m,1H), 6.76 (m, 1H), 6.58 (dd, J = 8.5, 2.5 Hz,1H), 5.50 (s, 

2H), 4.38 s, 2H). MS m/z  340.3 (M+H
+
). 

(3-Benzyl-3H-imidazol-4-ylmethyl)-(3-isopropyl-phenyl)-amine (35f). Yellow oil, 

57%; 
1
H NMR (CD3OD) δ 8.99 (s, 1H), 7.55-7.37 (m, 3H), 7.35-7.27 (m, 3H), 6.95 (m, 

1H), 6.62 (dd, J = 8.4, 1.8 Hz, 1H), 6.41 (d J = 1.8 Hz, 1H), 6.38 (dd, J = 8.4, 1.8 Hz, 

1H), 5.57 (s, 2H), 4.32 (s, 2H), 2.75 (septet, 1H), 1.18 (d, J = 7.0 Hz, 6H); MS 306.2 

(M+H
+
). 

 (3-Benzyl-3H-imidazol-4-ylmethyl)-(2'-methyl-biphenyl-3-yl)-amine (35g). Yellow 

oil, 62%; 
1
H NMR (CD3OD) δ 9.0 (s, 1H), 7.48 (s, 1H), 7.07-7.40 (m, 10 H), 6.52-6.61 

(m, 2H), 6.38 (d, J = 2.4 Hz, 1H), 5.52 (s, 2H), 4.32 (s, 2H)), 2.15 (s, 3H). MS m/z 354.3 

(M+H
+
). 

(3-Benzyl-3H-imidazol-4-ylmethyl)-(3'-methyl-biphenyl-3-yl)-amine (35h). Semi-

solid, 75%; 
1
H NMR (CD3OD) δ 8.99 (s, 1H), 7.49 (s, 1H), 7.37-7.43 (m, 2H), 7.30-7.35 

(m, 3H), 7.26-7.28 (m, 2H), 7.17-7.20 (m, 2H), 6.93 (d, J = 7.8, Hz, 1H), 6.54-6.58 (2H, 

m),  6.75 (s, 1H), 6.57 (dd, J = 8.4, 1.8  Hz, 1H), 5.55 (s, 2H), 4.36 s, 2H), 2.39 (s, 3H). 

MS m/z  354.2 (M+H
+
). 

(3-Benzyl-3H-imidazol-4-ylmethyl)-(2',3'-dimethyl-biphenyl-3-yl)-amine (35i).  

Yellow oil, 68%; 
1
H NMR (CD3OD) δ 8.98 (s, 1H), 7.47 (s, 1H), 7.27-7.36 (m, 5H), 

7.04-7.14 (m, 3H), 6.61 (d, J = 7.5, Hz, 1H), 6.54-6.58 (2H, m),  6.34 (d, J = 1.8  Hz, 

1H), 5.54 (s, 2H), 4.33 s, 2H), 2.32 (s, 3H), 2.05 (s, 3H). MS m/z  368.3 (M+H
+
).                                                                                           
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(3-Benzyl-3H-imidazol-4-ylmethyl)-(3-pyridin-3-yl-phenyl)-amine (35j). 
1
H NMR 

(CD3OD) δ 9.02 (br s, 2H), 8.84 (s, 1H), 8.69 (d, J = 8.5 Hz, 1H), 8.02-8.09 (m, 1H),  

7.55 (s, 1H), 7.40-7.44 (m, 3H), 7.29-7.35 (m, 3H), 7.08 (d, , J = 7.5 Hz , 1H), 6.89-6.90 

(m, 1H), 6.73 (dd, J = 8.1, 2.1 Hz, 1H), 5.58 (s, 2H), 4.40 s, 2H). MS m/z  341.3 (M+H
+
). 

(3-Benzyl-3H-imidazol-4-ylmethyl)-(3-pyridin-4-yl-phenyl)-amine (35k).                                                                                                                

1
H NMR 300 MHz (CD3OD) δ 9.0 (s, 1H), 8.80 (d, J = 7.5 Hz, 2H), 8.23 (d, J = 7.5 Hz, 

2H), 7.56 (s, 1H), 7.25-7.45 (m, 7H), 7.02-7.05 (m, 1H), 6.80 (dd, J = 2.4, 8.7 Hz, 1H), 

5.60 (s, 2H), 4.42 (s, 2H)). MS m/z 341.1 (M+H
+
). 

5-{[3-(3-Nitro-biphenyl-4-ylmethyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-

carbonitrile (43b). 
1
H NMR 300 MHz (CD3OD) δ 9.10 (s, 1H), 8.41 (d, J = 1.8 Hz 1H), 

7.80 (dd, J = 1.8, 8.1 Hz, 1H), 7.70 (s, 1H), 7.35-7.62 (m, 11H), 7.0 (d, J = 8.4 Hz, 1H), 

6.60 (dd, J = 2.4, 8.4 Hz, 1H), 6.42 (d, , J = 2.4 Hz, 1H), 6.0 (s, 2H), 4.60 (s, 2H)). MS 

m/z  486.4 (M+H
+
).                                                                                                

(6-Methoxy-biphenyl-3-yl)-[3-(3-nitro-biphenyl-4-ylmethyl)-3H-imidazol-4-

ylmethyl]-amine (43c). 
1
H NMR 300 MHz (CD3OD)  δ 8.98 (s, 1H), 8.39 (d, J = 2.1 Hz, 

1H), 7.82 (dd, J = 7.8, 1.8 Hz, 1H), 7.68 (s, 1H), 7.58-7.63 (m, 2H), 7.42-7.56 (m, 5H), 

7.30-7.38 (m, 3H), 7.20-7.30 (m, 2H), 7.08 (d, , J = 8.0, 1H), ), 6.84 (d, , J = 8.7, 1H), 

6.55 (dd, , J = 8.0, 2.4 Hz, 1H), 6.42 (d, J = 2.1 Hz, 1H), 5.58 (s, 2H), 4.40 s, 2H), 3.63 s, 

3H). MS m/z  490.6 (M+H
+
). 

[3-(3-Nitro-biphenyl-4-ylmethyl)-3H-imidazol-4-ylmethyl]-(6-thiazol-2-yl-biphenyl-

3-yl)-amine (43e). 
1
H NMR (CDCl3) δ 9.05 (s, 1H), 8.41 (d, J = 2.1 Hz 1H), 7.78 (dd, J 

= 2.1, 8.1 Hz, 1H), 7.70 (s, 1H), 7.57-7.63 (m, 2H), 7.43-7.52 (m, 3H), 7.18-7.28 (m, 
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4H), 6.98-7.08 (m, 3H), 6.60 (dd, J = 2.7, 8.4 Hz, 1H), 6.38 (d, , J = 2.4 Hz, 1H), 6.0 (s, 

2H), 4.52 (s, 2H)), MS m/z  544.3 (M+H
+
). 

5-{[3-(3-Nitro-biphenyl-4-ylmethyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-

carboxylic acid methylamide (43f). 
1
H NMR ((CD3OD)  δ 8.99 (s, 1H), 8.42 (d, J = 2.1 

Hz, 1H), 7.81 (dd, J = 7.8, 1.8 Hz, 1H), 7.68 (s, 1H), 7.59-7.65 (m, 2H), 7.42-7.56 (m, 

3H), 7.20-7.32 (m, 6H), 7.05 (d, , J = 8.7, 1H), 6.58 (dd, , J = 8.0, 2.4 Hz, 1H), 6.38 (d, J 

= 2.1 Hz, 1H), 5.58 (s, 2H), 4.48 s, 2H), 2.62 s, 3H). MS m/z 518.4 (M+H
+
). 

5-{[3-(3-amino-biphenyl-4-ylmethyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-

carbonitrile (44b). 
1
H NMR (CD3OD) δ 8.75 (s, 1H), 7.51-7.58 (m, 4H), 7.35-7.47 (m, 

8H), 7.13 (d, J = 1.8 Hz 1H), 7.07 (d, J = 8.1 Hz 1H), 6.95 (dd, J = 1.8, 7.8 Hz, 1H), 6.71 

(dd, J = 2.4, 8.7 Hz, 1H), 6.63 (d, , J = 2.4 Hz, 1H), 5.43 (s, 2H), 4.6 (s, 2H). MS m/z  

456.4 (M+H
+
). 

 (6-Methoxy-biphenyl-3-yl)-[3-(3-amino-biphenyl-4-ylmethyl)-3H-imidazol-4-

ylmethyl]-amine (44c). 
1
H NMR (CD3OD) δ 8.98 (s, 1H), 8.39 (d, J = 2.1 Hz, 1H), 7.82 

(dd, J = 7.8, 1.8 Hz, 1H), 7.68 (s, 1H), 7.58-7.63 (m, 2H), 7.42-7.56 (m, 5H), 7.30-7.38 

(m, 3H), 7.20-7.30 (m, 2H), 7.08 (d, , J = 8.0, 1H), ), 6.84 (d, , J = 8.7, 1H), 6.55 (dd, , J 

= 8.0, 2.4 Hz, 1H), 6.42 (d, J = 2.1 Hz, 1H), 5.58 (s, 2H), 4.40 (s, 2H), 3.63 (s, 3H). MS 

m/z  490.6 (M+H
+
). 

(6-Benzothiazol-2-yl-biphenyl-3-yl)-[3-(3-amino-biphenyl-4-ylmethyl)-3H-imidazol-

4-ylmethyl]-amine (44d). A large scale synthesis was carried out as follows.  To a 

solution of 43d (1.5 g, 2.52 mmol) in EtOAc (40 mL) was added SnCl2·2H2O (2.85 g, 

12.6 mmol), and the mixture was refluxed for 3 h. Upon cooling to room temperature the 

mixture was diluted with EtOAc (120 mL). The resulting solution was poured into 
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saturated NaHCO3 (150 mL) solution and stirred for 10 min, then filtered through a pad 

of celite, and the organic layer was separated and washed with brine (100 mL), dried over 

Na2SO4 and evaporated. The resulting crude material was recrystallized from ethanol to 

afford 44d (1.1 g, 80%). Yellow solid, mp 204-207 °C;  
1
H NMR (CDCl3) δ 8.72 (s, 1H), 

7.87 (d, J = 7.8 Hz, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.72 (d, J = 7.8 Hz 1H), 7.53-7.57 (m, 

3H), 7.21-7.48 (m, 10 H), 7.07-7.15 (m, 2H), 6.96 (dd, J = 1.8, 7.8 Hz, 1H), 6.80 (dd, J = 

2.4, 8.7 Hz, 1H), 6.61 (d, , J = 2.4 Hz, 1H), 5.47 (s, 2H), 4.60 (s, 2H). MS m/z 564.3 

(M+H
+
).  

[3-(3-Nitro-biphenyl-4-ylmethyl)-3H-imidazol-4-ylmethyl]-(6-thiazol-2-yl-biphenyl-

3-yl)-amine (44e). 
1
H NMR (CDCl3) δ 8.72 (s, 1H), 7.54-7.59 (m, 3H), 7.25-7.45 (m, 

8H), 7.08-7.18 (m, 4H), 6.98 (dd, J = 1.8, 7.8 Hz, 1H), 6.73 (dd, J = 2.4, 8.4 Hz, 1H), 

6.62 (d, , J = 2.4 Hz, 1H), 5.47 (s, 2H), 4.55 (s, 2H). MS m/z  514.3 (M+H
+
). 

5-{[3-(3-Amino-biphenyl-4-ylmethyl)-3H-imidazol-4-ylmethyl]-amino}-biphenyl-2-

carboxylic acid methylamide (44f). 
1
H NMR (CD3OD) δ 8.71 (s, 1H), 7.58  (d, J = 2.1 

Hz, 1H), 7.55 (dd, , J = 8.4, 1.8 Hz, 1H), 7.51 (s, 1H), 7.40-7.45 (m, 3H), 7.35-7.38 (m, 

2H), 7.31-7.33 (m, 5H), 7.14 (d, J = 2.1 Hz, 1H), 7.11 (d, , J = 8.0, 1H), 7.00 (dd, , J = 

7.8, 1.8 Hz, 1H), 6.69 (dd, , J = 8.4, 2.4 Hz, 1H 6.58 (d, J = 2.4 Hz, 1H), 5.56 (s, 2H), 

4.53 s, 2H), 2.62 s, 3H). MS m/z  488.4 (M+H
+
). 

 

 


