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Experimental section
Chemistry: General. 
Melting points were determined on AS ONE ATM-01. 1H NMR and 13C NMR spectra were measured on a JEOL JNM-AL 30 (300 MHz) or VARIAN UNITY-INOVA (400 MHz) spectrometers. Chemical shifts of 1H NMR were expressed in parts per million downfield from TMS as an internal standard ( = 0.00) in CDCl3, from CD3OD as an internal standard ( = 3.35), or from [D6]DMSO as an internal standard ( = 2.49). Chemical shifts of 13C NMR were expressed in parts per million downfield from CDCl3 as an internal standard ( = 77.0) in CDCl3, from CD3OD as an internal standard ( = 49.3) or from [D6]DMSO as an internal standard ( = 39.7). Mass spectra (MS) were obtained on a Shimadzu LCMS-2010EV or Bruker microTOF-15 focus by applying an electric spray ionization method (ESI). IR spectra were measured on a Shimadzu FTIR-8600PC spectrometer. Elemental analyses were determined with a CE instruments EA1110 CHNS-O for carbon, hydrogen, and nitrogen. Elemental analyses were within 0.4% of the theoretical values. Analytical thin layer chromatography (TLC) was performed on a glass plates (Merck Kieselgel 60 F254, layer thickness 0.2 mm or RP-18 F254, layer thickness 0.2 mm). Visualization was accompanied by UV light (254 nm) and KMnO4. Column chromatography was performed on silica gel (Merck Kieselgel 70-230 mesh). All reactions were carried out under argon atmosphere using standard Schlenk techniques. Most chemicals and solvents were analytical grade and used without further purification. 

1-[4-(2-Hydroxy-benzylamino)phenyl]-3-phenylurea (2a)
2-Hydroxybenzaldehyde 8a (0.04 ml, 0.36 mmol) was added to the 1-(4-amino-phenyl)-3-phenylurea 7 (75 mg, 0.36 mmol) in methanol (5 mL). While stirring, sodium cyanoborohydride (63 mg, 1 mmol) was then added, and the reaction mixture was stirred under reflux for 4 h. Methanol was removed, then the reaction mixture was extracted with ethyl acetate (3 x 30 mL). The combined organic layer was washed with brine (30 mL), dried over sodium sulfate, and concentrated. Recrystallization from methanol gave 2a (50 mg, 40 %) as a white solid: mp: 210 oC; 1H NMR (400 MHz, CD3OD)  7.28 (d, J = 8.4 Hz, 2H), 7.18-7.10 (m, 3H), 7.03 (d, J = 8.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 6.89-6.58 (m, 4H), 4.19 (s, 2H); 13C NMR (75 MHz, [D6]DMSO)  154.9, 152.8, 144.5, 140.0, 128.1, 127.3, 125.8, 121.3, 120.8, 120.7, 118.7, 117.8, 114.7, 114.3, 112.4, 41.8; IR (KBr) 3288.4, 3033.8, 1637.5, 1595.0, 1568.0, 1515.9, 1492.8, 1467.7, 1446.5, 1317.3, 1294.1, 1238.2, 1105.1, 1037.6, 983.6, 837.0 cm-1, ESI-MS m/z: 334 [M+H]+, 356 [M+Na]+, 372[M+K]+. Anal. (C21H19N3O2) C, H, N: Calcd, C, 72.05; H, 5.74; N, 12.60. Found, C, 72.23; H, 5.73; N, 12.41. 
1-[4-(3-Hydroxy-benzylamino)phenyl]-3-phenylurea (2b)
From 3-hydroxybenzaldehyde 8b (36 mg, 0.29 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (66 mg, 0.29 mmol) and sodium cyanoborohydride (63 mg, 1 mmol), a similar procedure as that described for 2a gave pure 2b (18 mg, 14 %) as a white solid: mp: 168 oC; 1H NMR (400 MHz, CD3OD)  7.34 (d, J = 8.4Hz, 2H), 7.21 (t, J = 7.2 Hz, 2H), 7.09-7.05 (m, 3H), 6.94 (t, J = 7.6 Hz, 1H ), 6.80-6.77 (m, 2H), 6.61-6.56 (m, 3H), 4.19 (s, 2H); 13C NMR (75 MHz, [D6]DMSO)  157.4, 152.9, 144.5, 142.0, 140.1, 129.1, 128.7, 128.5, 121.3, 120.7, 117.9, 117.7, 113.9, 113.5, 112.4, 46.8; IR (KBr) 3309.6, 3035.7, 1697.2, 1600.8, 1456.2, 1440.7, 1406.0, 1319.2, 1226.6, 1180.4, 1157.2, 921.9, 827.4 cm-1, ESI-MS m/z: 334 [M+H]+, 356 [M+Na]+, 372 [M+K]+. Anal. (C21H19N3O2) C, H, N. Calcd, C, 72.05; H, 5.74; N, 12.60. Found, C, 72.22; H, 5.66; N, 12.74.
1-[4-(4-Hydroxy-benzylamino)phenyl]-3-phenylurea (2c)
From 4-hydroxybenzaldehyde 8c (27 mg, 0.22 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (50 mg, 0.22 mmol) and sodium cyanoborohydride (44 mg, 0.7 mmol), a similar procedure as that described for 2a gave pure 2c (13 mg, 18 %) as a white solid: mp: 181 oC; 1H NMR (400 MHz, CD3OD)  7.24 (d, J = 8.4Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H ), 6.87 (t, J = 7.2 Hz, 1H), 6.61 (d, J = 8.8 Hz, 2H), 6.53 (d, J = 8.0 Hz, 2H), 4.06 (s, 2H); 13C NMR (75 MHz, [D6]DMSO)  157.4, 147.0, 140.7, 132.3, 129.8, 129.7, 123.9, 123.6, 123.4, 120.4, 117.1, 116.2, 114.7, 48.9; IR (KBr) 3327.0, 3041.5, 1656.7, 1595.0, 1556.4, 1517.9, 1500.5, 1442.7, 1406.0, 1317.3, 1294.1, 1232.4, 1174.6, 1107.1, 1047.3, 829.3; ESI-MS m/z: 356 [M+Na]+, 372 [M+K]+, Anal. (C21H19N3O2) C, H, N. Calcd, C, 72.05; H, 5.74; N, 12.60. Found, C, 72.24; H, 5.75; N, 12.66.
1-[4-(2-Methoxy-benzylamino)phenyl]-3-phenylurea (2d)
From 2-Methoxybenzaldehyde 8d (0.04 ml, 0.36 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (75 mg, 0.36 mmol) and sodium cyanoborohydride (63 mg, 1 mmol), a similar procedure as that described for 2a gave pure 2d (50 mg, 40 %) as a white solid: mp: 181 oC; 1H NMR (400 MHz, CDCl3)  7.34-7.27 (m, 6H), 7.10 (d, J = 8.8 Hz, 2H), 7.04 (t, J = 6.8 Hz, 1H), 6.95-6.90 (m, 2H), 6.65 (d, J = 8.8 Hz, 2H), 6.48 (bs, 1H), 6.18 (bs, 1H), 4.34 (s, 2H), 3.88 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  157.6, 152.6, 139.6, 131.5, 131.4, 130.7, 130.6, 128.7, 122.7, 122.5, 121.8, 120.2, 118.6, 118.0, 110.9, 55.5, 48.9; IR (KBr) 3421.5, 3340.5, 3138.0, 2835.2, 1639.4, 1596.9, 1556.4, 1521.7, 1496.7, 1442.7, 1317.3, 1244.0, 1174.6, 1118.6, 1029.9, 896.8, 831.3 cm-1, HRMS (ESI) Exact mass calc. for C21H22N3O2 [M+H]+: 348.1712, found: 348.1715. Anal. (C21H21N3O2) C, H, N. Calcd, C, 72.60; H, 6.09; N, 12.10. Found, C, 72.85; H, 6.19; N, 12.15.
1-[4-(3-Methoxy-benzylamino)phenyl]-3-phenylurea (2e)
From 3-Methoxybenzaldehyde 8e (0.1 ml, 0.04 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (10 mg, 0.36 mmol) and sodium cyanoborohydride (8 mg, 0.12 mmol), a similar procedure as that described for 2a gave pure 2e (5 mg, 36 %) as a white solid: mp: 168 oC; 1H NMR (400 MHz, CDCl3)  7.27 (d, J = 7.6 Hz, 2H), 7.17-7.08 (m, 3H), 7.00 (d, J = 7.2 Hz, 2H), 6.89-6.84 (m, 3H), 6.66 (d, J = 8.0 Hz, 1H), 6.51 (d, J= 7.6 Hz, 2H), 4.17 (s, 2H), 3.65 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  159.3, 152.8, 144.3, 142.2, 140.1, 129.2, 128.7, 128.6, 121.3, 120.7, 119.3, 117.8, 112.8, 112.5, 111.8, 54.9, 46.8; IR (KBr) 3301.9, 1635.5, 1595.0, 1556.4, 1517.9, 1496.7, 1442.7, 1406.0, 1313.4, 1294.1, 1267.1, 1234.4, 1153.4, 1049.2 cm-1, HRMS (ESI) Exact mass calc. for C21H21N3O2Na [M+Na]+: 370.1531, found: 370.1531. Anal. (C21H21N3O2) C, H, N. Calcd, C, 72.60; H, 6.09; N, 12.10. Found, C, 72.91; H, 6.14; N, 12.19.
1-[4-(4-Methoxy-benzylamino)phenyl]-3-phenylurea (2f) 
From 4-Methoxybenzaldehyde 8f (0.06 ml, 0.47 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (98 mg, 0.47 mmol) and sodium cyanoborohydride (89 mg, 1.4 mmol), a similar procedure as that described for 2a gave pure 2f (86 mg, 51 %) as a white solid: mp: 187 oC; 1H NMR (400 MHz, CDCl3)  7.35-7.28 (m, 5H), 7.12 (d, J = 8.8 Hz, 2H), 7.06 (t, J = 6.8 Hz, 2H ), 6.89 (d, J = 8.4 Hz, 2H), 6.64 (d, J = 8.8 Hz, 2H), 6.43 (s, 1H), 6.14 (s, 1H), 4.26 (s, 2H), 3.81 (s, 3H); 13C NMR (75 MHz, [D6]DMSO) 158.1, 152.8, 140.1, 132.0, 128.8, 128.7, 128.5, 128.2, 121.3, 120.6, 117.9, 113.6, 112.8, 55.0, 46.5; IR (KBr) 3303.8, 3035.7, 2835.2, 1641.3, 1595.0, 1556.4, 1514.0, 1469.7, 1442.7, 1404.1, 1301.9, 1247.9, 1176.5, 1110.9, 1033.8, 825.5 cm-1, HRMS (ESI) Exact mass calc. for C21H21N3O2Na [M+Na]+: 370.1531, found: 370.1530. Anal. (C21H21N3O2) C, H, N. Calcd, C, 72.60; H, 6.09; N, 12.10. Found, C, 72.08; H, 6.12; N, 12.28.
2-{[4-(3-Phenylureido)phenylamino]methyl}-benzoic acid (2g)
From 2-formylbenzoic acid 8g (132 mg, 0.88 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (200 mg, 0.88 mmol) and sodium cyanoborohydride (179 mg, 2.5 mmol), a similar procedure as that described for 2a gave pure 2g (80 mg, 25 %) as a white solid: mp: 262 oC; 1H NMR (400 MHz, CDCl3)  7.74 (d, J = 7.6 Hz, 1H), 7.37 (d, J = 7.6 Hz, 1H), 7.31-7.15 (m, 6H), 7.06 (d, J = 8.8 Hz, 2H), 6.90 (t, J = 7.2 Hz, 1H), 6.62 (t, J = 8.8 Hz, 2H), 4.50 (s, 2H); 13C NMR (75 MHz, [D6]DMSO)  169.3, 153.0, 144.3, 141.4, 140.2, 131.4, 130.9, 130.3, 128.9, 128.7, 128.1, 126.5, 121.3, 120.8, 117.9, 112.5, 45.5; IR (KBr) 3305.8, 3041.5, 2962.5, 1708.8, 1600.8, 1556.4, 1517.9, 1500.5, 1444.6, 1390.6, 1313.4, 1238.2, 1199.6, 1176.5, 896.8, 829.3 cm-1, ESI-MS m/z: 362 [M+H]+, 384 [M+Na]+, 400 [M+K]+. Anal. (C21H19N3O3) C, H, N. Calcd, C, 69.79; H, 5.30; N, 11.63. Found, C, 69.24; H, 5.36; N, 11.95.
3-{[4-(3-Phenylureido)phenylamino]methyl}-benzoic acid (2h)
From 3-formylbenzoic acid 8h (34.5 mg, 0.23 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (53.2 mg, 0.23 mmol) and sodium cyanoborohydride (29 mg, 0.44 mmol), a similar procedure as that described for 2a gave pure 2h (47.3 mg, 57 %) as a white solid: mp: 238 oC; 1H NMR (300 MHz, [D6]DMSO)  8.45 (s, 1H), 8.13 (s, 1H), 7.94 (s, 1H), 7.79 (d, J = 7.5 Hz, 1H), 7.67 (d, J = 7.2 Hz, 1H), 7.46-7.38 (m, 3H), 7.09 (d, J = 8.4 Hz, 2H), 6.90 (t, J = 7.2 Hz, 1H), 6.37 (d, J = 8.7 Hz, 2H), 4.29 (s, 2H); 13C NMR (75 MHz, [D6]DMSO)  167.4, 152.8, 144.1, 141.2, 140.1, 131.7, 130.8, 128.8, 128.7, 128.5, 127.9, 127.6, 121.3, 120.7, 117.9, 112.5, 46.5; IR (KBr) 3311.5, 1699.2, 1639.4, 1598.9, 1556.4, 1515.9, 1446.5, 1406.0, 1236.3, 1178.4 cm-1, ESI-MS m/z: 362 [M+H]+, 384 [M+Na]+. Anal. (C21H19N3O3) C, H, N. Calcd, C, 69.79; H, 5.30; N, 11.63. Found, C, 69.68; H, 5.27; N, 11.31.
4-{[4-(3-Phenylureido)phenylamino]methyl}-benzoic acid (2i)
From 4-Formylbenzoic acid 8i (132 mg, 0.88 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (200 mg, 0.88 mmol) and sodium cyanoborohydride (179 mg, 2.6 mmol), a similar procedure as that described for 2a gave pure 2i (100 mg, 32 %) as a white solid: mp: 250 oC; 1H NMR (400 MHz, CD3OD)  7.85 (d, J = 8.0 Hz, 2H), 7.37 (t, J = 8.4 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 7.16 (t, J = 7.6, 8.4 Hz, 2H), 7.01 (d, J = 8.4 Hz, 2H), 6.89 (t, J = 7.6, 7.4 Hz, 1H), 6.50 (d, J = 8.8 Hz, 2H); 13C NMR (75 MHz, [D6]DMSO)  167.4, 152.9, 145.8, 144.1, 140.2, 129.5, 129.3, 128.9, 128.7, 127.1, 121.3, 120.7, 117.9, 112.5, 46.7; IR (KBr) 3303.8, 1683.7, 1637.5, 1596.9, 1558.4, 1517.9, 1498.6, 1234.4, 1176.5 cm-1, ESI-MS m/z: 362 [M+H]+. Anal. (C21H19N3O3) C, H, N. Calcd, C, 69.79; H, 5.30; N, 11.63. Found, C, 69.20; H, 5.46; N, 11.55.
2-{[4-(3-Phenylureido)phenylamino]methyl}-benzoic acid methyl ester (2j)
From Methyl benzaldehyde-2-carboxylate 8j1 (50 mg, 0.3 mmol), 1-(4-amino-phenyl)-3-phenylurea 7 (69 mg, 0.3 mmol) and sodium cyanoborohydride (62 mg, 1.0 mmol), a similar procedure as that described for 2a gave pure 2j (50 mg, 49 %) as a white solid: mp: 295 oC; 1H NMR (300 MHz, [D6]DMSO)  8.67 (d, J = 7.5 Hz, 2H), 7.82-7.76 (m, 3H), 7.65 (bs, 2H), 7.52-7.44 (m, 3H), 7.27 (t, J = 7.5, 7.8 Hz, 2H), 6.97 (d, J = 7.5 Hz, 1H,), 4.99 (s, 2H,), 3.31 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  166.3, 152.5, 140.9, 139.7, 136.1, 133.7, 132.6, 132.0, 128.7, 128.1, 123.2, 123.1, 121.8, 120.2, 118.6, 118.2, 50.5; IR (KBr) 3307.7, 1716.5, 1652.9, 1598.9, 1517.9, 1498.6, 1442.7, 1392.5, 13132.4, 1232.4, 1126.4, 1088.5, 831.3 cm-1, ESI-MS m/z: 376 [M+H]+. Anal. (C21H19N3O3) C, H, N. Calcd, C, 70.38; H, 5.64; N, 11.19. Found, C, 70.10; H, 5.75; N, 11.17.
3-{[4-(3-Phenylureido)phenylamino]methyl}-benzoic acid methyl ester (2k)

To a solution of 2j (19 mg, 0.05 mmol) in MeOH (5 mL) was added a drop of conc. H2SO4, and the mixture was stirred under reflux for 2 days. The solvent was removed in vacuo and the residue was dissolved in ethyl acetate (20 mL). The organic layer was washed with brine (3 x 20 mL), dried over sodium sulfate, and concentrated. Recrystallization from methanol gave 2k (10 mg, 53 %) as a white solid: mp: 157 oC; 1H NMR (400 MHz, CDCl3)  8.06 (s, 1H), 7.96 (d, J = 8.8 Hz, 1H), 7.58 (d, J = 8.8 Hz, 1H), 7.44 (t, J = 7.6, 8.0 Hz, 1H), 7.35-7.29 (m, 3H), 7.12 (d, J = 8.8 Hz, 2H), 7.06 (t, J = 7.6, 8.0 Hz, 1H), 6.63 (s, 2H), 6.37 (s, 1H), 6.10 (bs, 1H), 4.40 (s, 2H), 3.92 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  166.3, 152.8, 144.0, 141.5, 140.1, 132.1, 129.6, 129.0, 128.7, 127.7, 127.5, 127.4, 121.3, 120.7, 117.8, 112.5, 52.0, 46.4; IR (KBr) 3413.8, 3303.8, 1706.9, 1651.0, 1598.9, 1562.2, 1517.9, 1500.5, 1444.6, 1431.1, 1301.9, 1253.6, 1199.6, 1178.4, 1107.1, 974.0, 825.5 cm-1, ESI-MS m/z: 376 [M + H]+, 398 [M + Na]+, 414 [M + K]+. Anal. (C22H21N3O3) C, H, N. Calcd, C, 70.38; H, 5.64; N, 11.19. Found, C, 70.64; H, 5.45; N, 11.57.
4-{[4-(3-Phenylureido)phenylamino]methyl}-benzoic acid methyl ester (2l)

From compound 2i (40 mg, 0.11 mmol), a similar procedure as that described for 2k gave pure 2l (40 mg, 97 %) as a white solid: mp: 206 oC; 1H NMR (400 MHz, CDCl3)  8.19 (d, J = 8.0 Hz, 2H), 7.44 (t, J = 8.0 Hz, 2H), 7.34-7.29 (m, 4H), 7.13-7.06 (m, 3H), 6.61 (d, J = 8.8 Hz, 2H), 6.40 (s, 1H), 6.14 (s, 1H), 4.42 (s, 2H), 3.92 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  166.1, 152.8, 146.6, 144.0, 140.1, 129.3, 129.2, 128.8, 128.7, 127.3, 121.3, 120.7, 117.9, 112.5, 52.0, 46.6; IR (KBr) 3377.1, 3296.1, 1716.5, 1635.5, 1614.3, 1595.0, 1519.8, 1434.9, 1315.4, 1286.4, 1234.4, 1176.5, 1110.9, 1020.3 cm-1, ESI-MS m/z: 376 [M + H]+, 398 [M + Na]+, 414 [M + K]+. Anal. (C22H21N3O3) C, H, N. Calcd, C, 70.38; H, 5.64; N, 11.19. Found, C, 70.58; H, 5.67; N, 11.59.
1-[4-(2,6-Dimethoxy-benzylamino)phenyl]-3-phenylurea (2m)
From 2,6-dimethoxybenzaldehyde 8m (46 mg, 0.88 mmol), 1-(4-Amino-phenyl)-3-phenylurea 7 (200 mg, 0.88 mmol) and sodium cyanoborohydride (167 mg, 2.5 mmol), a similar procedure as that described for 2a gave pure 2m (100 mg, 30 %) as a white solid: mp: 185 oC; 1H NMR (400 MHz, CDCl3)  7.34-7.19 (m, 5H), 7.09-7.07 (m, 3H), 6.76 (d, J = 8.4 Hz, 2H), 6.57 (d, J = 8.4 Hz, 2H), 6.45 (s, 1H), 6.10 (s, 1H), 4.38 (s, 2H), 3.87 (s, 6H); 13C NMR (75 MHz, [D6]DMSO)  167.2, 164.1, 138.3, 130.1, 129.1, 127.8, 127.6, 127.1, 126.7, 123.7, 120.4, 113.6, 108.5, 52.1, 48.1; IR (KBr) 3398.3, 3303.8, 2935.5, 2906.5, 2833.2, 1637.5, 1596.9, 1556.4, 1515.9, 1475.4, 1442.7, 1315.4, 1261.4, 1232.4, 1178.4, 1118.6, 1043.4, 896.8, 825.5 cm-1, HRMS (ESI) Exact mass calc. for C22H24N3O3 [M+H]+ 378.1818 , found: 378.1818. Anal. (C22H23N3O3) C, H, N. Calcd, C, 70.01; H, 6.13; N, 11.13. Found, C, 70.18; H, 6.10; N, 11.41.
1-[4-(3,5-Dimethoxy-benzylamino)phenyl]-3-phenylurea (2n)
From 3,5-dimethoxybenzaldehyde 8n (231 mg, 1.4 mmol), 1-(4-Amino-phenyl)-3-phenylurea 7 (318 mg, 1.4 mmol) and sodium cyanoborohydride (263 mg, 4.2 mmol), a similar procedure as that described for 2a gave pure 2n (200 mg, 38 %) as a white solid: mp: 226 oC; 1H NMR (400 MHz, CDCl3)  7.35-7.28 (m, 4H), 7.11 (d, J = 8.8 Hz, 2H), 7.05 (t, J = 7.2, 6.8 Hz, 1H), 6.62 (d, J = 8.4 Hz, 2H), 6.53 (s, 2H), 6.47 (bs, 1H), 6.38 (bs, 1H), 6.19 (bs, 1H), 4.27 (s, 2H), 3.79 (s, 6H); 13C NMR (75 MHz, [D6]DMSO)  160.5, 152.8, 144.3, 143.1, 140.2, 140.1, 128.7, 121.3, 120.7, 117.9, 112.5, 105.1, 98.1, 55.0, 47.0; IR (KBr) 3307.7, 2937.4, 2837.1, 1647.1, 1596.9, 1556.4, 1519.8, 1498.6, 1473.5, 1442.7, 1406.0, 1315.4, 1232.4, 1203.5, 1155.3, 1118.6, 1064.6, 920.0, 831.3 cm-1, ESI-MS m/z: 378 [M+H]+. Anal. (C22H23N3O3) C, H, N. Calcd, C, 70.01; H, 6.13; N, 11.13. Found, C, 70.55; H, 6.17; N, 11.05.
1-[4-(2,3-Dimethoxy-benzylamino)phenyl]-3-phenylurea (2o)
From 2,3-dimethoxybenzaldehyde 8o (50 mg, 0.3 mmol), 1-(4-Amino-phenyl)-3-phenylurea 7 (63 mg, 0.3 mmol) and sodium cyanoborohydride (62 mg, 1 mmol), a similar procedure as that described for 2a gave pure 2o (114 mg, 99 %) as a white solid: mp: 232 oC; 1H NMR (400 MHz, CDCl3)  7.34-7.25 (m, 4H), 7.11-7.01 (m, 5H), 6.93 (dd, J = 6.4, 8.0 Hz, 1H), 6.87 (dd, J = 3.2, 8.0 Hz, 1H), 6.64 (d, J = 8.8 Hz, 1H), 6.54 (s, 1H), 6.26 (s, 1H), 4.36 (s, 2H), 3.89-3.88 (m, 6H); 13C NMR (75 MHz, [D6]DMSO)  152.9, 152.3, 146.4, 144.4, 140.1, 133.5, 128.7, 128.6, 123.7, 121.3, 120.8, 120.1, 117.9, 112.3, 111.4, 60.1, 55.6, 41.5; IR (KBr) 3392.6, 3305.8, 2345.3, 2181.3, 1635.5, 1598.9, 1558.4, 1514.0, 1487.0, 1471.6, 1446.5, 1307.6, 1280.6, 1259.4, 1224.7, 1174.6, 1130.2, 1082.0, 1004.8, 821.6 cm-1, HRMS (ESI) Exact mass calc. for C22H24N3O3 [M+H]+ 378.1818 , found: 378.1818. Anal. (C22H23N3O3) C, H, N. Calcd, C, 70.01; H, 6.13; N, 11.13. Found, C, 70.01; H, 6.17; N, 11.15.
1-[4-(2,5-Dimethoxy-benzylamino)phenyl]-3-phenylurea (2p)
From 2,5-dimethoxybenzaldehyde 8p (38 mg, 0.22 mmol), 1-(4-Amino-phenyl)-3-phenylurea 7 (47 mg, 0.22 mmol) and sodium cyanoborohydride (43 mg, 0.7 mmol), a similar procedure as that described for 2a gave pure 2p (83 mg, 99 %) as a white solid: mp: 173 oC; 1H NMR (400 MHz, CD3OD)  7.28 (d, J = 6.8 Hz, 2H), 7.16 (t, J = 6.8 Hz, 2H), 7.01 (d, J = 6.4 Hz, 2H), 6.89 (t, J = 7.6, 7.2 Hz, 1H), 6.81-6.78 (m, 2H), 6.65 (dd, J = 8.8, 3.2 Hz, 1H), 6.52 (d, J = 6.8 Hz, 2H), 4.16 (s, 2H), 3.74 (s, 3H), 3.59 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  156.4, 155.1, 153.0. 146.9, 146.8, 140.7, 130.2, 129.8, 123.8, 123.6, 120.4, 115.9, 114.7, 113.0, 112.3, 56.3, 56.0, 44.1; IR (KBr) 3421.5, 3311.5, 3035.7, 2950.9, 2833.2, 1641.3, 1596.9, 1556.4, 1498.6, 1465.8, 1440.7, 1315.4, 1272.9, 1217.0, 1178.4, 1157.2, 1078.1, 1049.2, 987.5, 894.9, 823.5, 802.3 cm-1, ESI-MS m/z: 378 [M+H]+. Anal. (C22H23N3O3) C, H, N. Calcd, C, 70.01; H, 6.13; N, 11.13. Found, C, 70.71; H, 6.17; N, 11.15.
4-Methoxy-3-{[4-(3-phenyl-ureido)-phenylamino]-methyl}-benzoic acid methyl ester (2q)
From methyl 3-formyl-4-methoxybenzoate 8q1 (21 mg, 0.11 mmol), 1-(4-Amino-phenyl)-3-phenylurea 7 (40 mg, 0.11 mmol) and sodium cyanoborohydride (22 mg, 0.33 mmol), a similar procedure as that described for 2a gave pure 2q (20 mg, 45 %) as a white solid: mp: 226 oC; 1H NMR (400 MHz, [D6]DMSO)  8.46 (bs, 1H), 8.13 (bs, 1H), 7.87-7.85 (m, 3H), 7.39 (d, J = 8.8 Hz, 2H), 7.23 (t, J = 7.6 Hz, 2H), 7.11 (t, J = 8.0, 8.8 Hz, 2H), 6.90 (t, J = 7.2, 7.6 Hz, 1H), 6.47 (d, J = 8.8 Hz, 2H), 5.96 (t, J = 5.6, 6.0 Hz, 1H), 4.20 (d, J = 6.0 Hz, 2H), 3.92 (s, 3H), 3.76 (s, 3H); 13C NMR (75 MHz, [D6]DMSO)  166.1, 160.7, 152.8, 144.2, 140.1, 129.7, 128.7, 128.6,  128.5, 128.2, 121.4, 121.3, 120.8, 117.8, 112.3, 110.4, 55.8, 51.7, 41.4; IR (KBr) 3406.1, 3303.8, 3035.7, 2952.8, 2842.9, 1697.2, 1651.0, 1515.9, 1461.9, 1431.1, 1406.0, 1319.2, 1299.9, 1255.6, 1236.3, 1128.3, 1070.4, 1026.4 cm-1, HRMS (ESI) Exact mass calc. for C22H22N3O3Na [M+Na]+: 406.1586, found: 406.1585. Anal. (C22H23N3O4) C, H, N. Calcd, C, 68.13; H, 5.72; N, 10.36. Found, C, 68.39; H, 5.78; N, 10.69.
5-{[4-(3-Phenyl-ureido)-phenylamino]-methyl}-isophthalic acid dimethyl ester (2r)
From dimethyl 5-formylbenzene-1,3-dicarboxylate 8r2, 3 (52 mg, 0.23 mmol), 1-(4-Amino-phenyl)-3-phenylurea 7 (52 mg, 0.23 mmol) and sodium cyanoborohydride (62 mg, 1 mmol), a similar procedure as that described for 2a gave pure 2r (68 mg,78 %) as a white solid: mp: 183 oC; 1H NMR (300 MHz, [D6]DMSO)  8.45 (bs, 1H), 8.34 (bs, 1H), 8.21 (s, 2H), 8.13 (s, 1H), 7.39 (d, J = 6 Hz, 2H), 7.22 (t, J = 9.0, 6.0 Hz, 2H), 7.10 (d, J = 9.0 Hz, 2H), 6.90 (t, J = 9.0 Hz, 1H), 6.51 (d, J = 9.0 Hz, 2H), 6.23 (s, 1H), 4.39 (d, J = 6.0 Hz, 2H), 3.87 (s, 6H). 13C NMR (75 MHz, [D6]DMSO)  165.4, 152.8, 143.7, 142.8, 140.1, 132.1, 130.2, 129.0, 128.6, 128.0, 121.3, 120.7, 117.9, 112.6, 52.4, 46.1; IR (KBr) 3411.8, 3307.7, 3008.7, 2952.8, 1722.3, 1654.8, 1598.9, 1556.4, 1519.8, 1500.5, 1442.7, 1406.0, 1315.4, 1251.7, 1207.4, 1178.4, 1122.5, 1004.8, 827.4 cm-1, ESI-MS m/z: 434 [M+H]+, 456 [M+Na] +; Anal. (C24H23N3O5) C, H, N. Calcd, C, 66.50; H, 5.35; N, 9.69. Found, C, 66.59; H, 5.36; N, 10.23.
Cell culture
Human cervical carcinoma cell line HeLa and human colorectal carcinoma cell lines HCT116 were obtained from the Cell Resource Center for Biomedical Research, Institute of Development, Aging and Cancer, Tohoku University (Sendai, Japan). The cells were cultured at 37 °C under 5% CO2 atmosphere in RPMI 1640 medium (Wako, Japan) supplemented with 10% fetal bovine serum (FBS, HyClone ,Logan, UT), 100U mL-1 of penicillin, and 100 g/mL of streptomycin (Invitrogen ,Carlsbad, CA). For the subsequent experiments, the cells were seeded at a density of 2 x 105 cells 1 mL well-1 in a TC-plate 12 well (Greiner, Germany), and incubated at 37 °C for 24 h. Drugs used were dissolved in DMSO and added to the medium. The final concentration of DMSO was adjusted to 0.1%.

Cell-based HRE reporter assay
HEK293 cells stably transfected with hypoxia response element (HRE)-Luc were kindly provided by Prof. Hideko Nagasawa (Laboratory of Pharmaceutical Chemistry, Gifu Pharmaceutical University, Japan). The cells were incubated for 16 h with or without drugs under normoxic or hypoxic condition. After removal of supernatant, the luciferase assay was performed using Luciferase Assay System (Promega ,Madison, WI) according to the manufacturer's instructions. The drug concentration required to inhibit RLU (Relative Light Unit) by 50% (IC50) was determined from semilogarithmic concenrtration-response plots and results represent the mean ± SD of triplicate samples
Western blot analysis
After drug treatment for the specified period, the cells were washed three times with PBS, dipped in 100 L of ice-cold lysis buffer (20 mM HEPES, pH 7.3, 1% Triton-X-100, 10% glycerol, 1 mM EDTA, 5 mM sodium fluoride, 2.5 mM p-nitrophenylene phosphate, 10 g mL-1 of phenylmethylsulfonylfluoride, 1 mM sodium vanadate, and 10 µg mL-1 of leupeptin) for 15 min, and disrupted with a Handy Sonic Disrupter, and the lysate was boiled for 5 min in a sample buffer (50 mM Tris, pH 7.4, 4% sodium dodecyl sulfate (SDS), 10% glycerol, 4% 2-thioethanol, and 0.05 mg mL-1 bromophenol blue) at a ratio of 4:1. The Cell lysates were subjected to SDS-polyacrylamide gel electrophoresis (PAGE), transferred to polyvinylidene difluoride (PVDF) membrane (GE heathcare), and immunoblotted with anti-HIF-1 antibody, anti-HIF-1 antibody (BD Transduction Laboratories, San Diego, Calif.). After further incubation with horseradish peroxidase (HRP)-conjugated secondary antibody, the blot was treated with ECL kit (GE healthcare Buckinghamshire, UK), and the levels of each protein were visualized by a Molecular Imager ChemiDoc XRS System (Bio-Rad, Hercules, CA).
Reverse transcription (RT)-polymerase chain reaction (PCR)
The total RNA was extracted using a GenElute™ Mammalian Total RNA miniprep kit (Sigma Steinheim, Germany) according to the manufacturer's instructions. The extracted RNA (1 g) was reverse transcribed at 40 °C for 50 min adding 5 µM of random hexamer oligonucleotides (Invitrogen, Adelaide, Australia), 200 units of M-MLV reverse transcriptase (Promega, Madison, Wis.), and 2.5 mM dNTP (Bioline, London, United Kingdom). The PCR primers used were 5'-CTC AAA GTC GGA CAG CCT CA-3' (sense) and 5'-CCC TGC AGT AGG TTT CTG CT -3' (antisense) for HIF-1, and 5’-ACC ACA GTC CAT GCC ATC AC-3’ (sense) and 5’-TCC ACC ACC CTG TTG CTG TA-3’ (antisense) for glyceraldehyde 3-phosphate dehydrogenase (GAPDH)4. The PCR was carried out with 10 L of template DNA and 40 L of PCR buffer (10 mM Tris-HCl, pH 8.3, 50 mM KCl, and 1.5 mM MgCl2) containing each primer (0.2 M), dNTP (0.2 mM) and BIOTAQ™ DNA polymerase (1.25 units) (Bioline, London, United Kingdom). The PCR conditions for the primer sets were as follows: initial denaturation at 94 °C for 5 min, 25 cycles of amplification consisting of denaturation step at 94 °C for 0.5 min, annealing step at 58°C for 0.5 min, extension step at 72 °C for 1 min, and final extension at 72 °C for 7 min using a PCR thermal cycler (Astec, Fukuoka, Japan). After the PCR, 10 L of the reaction mixture was subjected to electrophoresis on a 2% agarose gel. The PCR products were stained with ethidium bromide, and the levels of mRNA for HIF-1 and GAPDH were visualized by a Molecular Imager ChemiDoc XRS System (Bio-Rad, Hercules, CA).
Enzyme-linked immunosorbent assay (ELISA)
The amount of VEGF released was measured by sandwich ELISA. The ELISA plates (Greiner, Germany) were coated for 12 h at 4 °C with 100 L of 2 µg mL-1 anti-VEGF165 (R&D Systems, MN. USA) antibody in PBS. The plates were washed with PBS containing 0.1% Tween 20 (TPBS) and incubated for 1 h at 25 °C with 200 L well-1 of 1% BSA (Sigma, St.Louis, USA) in PBS. The conditioned medium or various concentrations of recombinant human VEGF was incubated for 2 h at 25 °C and then washed four times with TPBS. After incubation for 2 h at 25 °C with 100 µL of 0.2 µg mL-1 biotinylated anti-VEGF antibody, the plates were washed and further incubated for 45 min with 100 µL of HRP-conjugated streptavidin (Vector, Burlingame, California, USA). After washes, the plates were developed by the addition of 50 L of tetramethylbenzidine (Sigma, St.Louis, USA) and stopped by addition of 50 L of 2N H2SO4. The absorbance at 450 nm was measured by a 96-well plate reader (Tecan, Austria).
Statistical analysis
The statistical significance of the results was analyzed using Dunnett’s test for multiple comparisons and Student’s t-test for unpaired observations.
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