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Abstract


An efficient synthesis of 2H-indazole derivatives based on the one-pot three-component reaction of 2-chloro- and 2-bromobenzaldehydes, primary amines and sodium azide is described. The reaction is catalyzed by copper(I) oxide nanoparticles (Cu2O-NP) under ligand-free conditions in polyethylene glycol (PEG 300) as a green solvent.
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Typical Characterization Data for Some Compounds:
2-p-Tolyl-2H-indazole (4a): pale yellow solid; mp 98–100 °C. IR (KBr): 748, 786, 817, 1041, 1118, 1195, 1380, 1450, 1519, 1620, 2947, 3039, 3129 cm–1. 1H NMR (250 MHz, CDCl3): δ = 2.43 (s, 3 H), 7.08–7.14 (m, 1 H), 7.30–7.35 (m, 3 H), 7.71 (d, J = 8.5 Hz, 1 H), 7.77–7.82 (m, 3 H), 8.37 (d, J = 0.7 Hz, 1 H). 13C NMR (62.9 MHz, CDCl3): δ = 21.0, 117.8, 120.3, 120.4, 120.8, 122.3, 122.7, 126.7, 130.1, 137.9, 138.2, 149.6. MS: m/z (%) = 210 (9.0) [M+ + 2], 209 (89.6) [M+ + 1], 208 (100.0) [M+], 165 (51.4), 91 (61.1), 65 (68.1). Anal. Calcd for C14H12N2 (208.262): C, 80.74; H, 5.81; N, 13.45. Found: C, 80.70; H, 5.87; N, 13.51.
4-(2H-Indazol-2-yl)-N,N-dimethylaniline (4f): orange solid; mp 185–187 °C. IR (KBr): 732, 779, 817, 941, 1049, 1141, 1195, 1226, 1350, 1434, 1519, 1596, 2923, 3055 cm–1. 1H NMR (250 MHz, CDCl3): δ = 3.02 (s, 6 H), 6.80 (d, J = 9.0 Hz, 2 H), 7.07–7.13 (m, 1 H), 7.27–7.33 (m, 1 H), 7.68–7.75 (m, 3 H), 7.79 (d, J = 8.5 Hz, 1 H), 8.29 (s, 1 H). 13C NMR (62.9 MHz, CDCl3): δ = 40.5, 111.7, 112.4, 117.6, 119.9, 120.2, 121.9, 122.1, 122.6, 124.0, 126.1, 130.4, 149.3, 150.1. MS: m/z (%) = 239 (13.7) [M+ + 2], 238 (73.4) [M+ + 1], 237 (100.0) [M+], 208 (47.5), 165 (32.0), 118 (21.3), 69 (38.2). Anal. Calcd for C15H15N2 (237.304): C, 75.92; H, 6.37; N, 17.71. Found: C, 75.97; H, 6.48; N, 17.82.
2-(4-Chlorophenyl)-2H-indazole (4h): white solid; mp 139–141 °C. IR (KBr): 748, 817, 948, 1002, 1087, 1195, 1380, 1419, 1488, 15.21, 1627, 3062, 3132 cm–1. 1H NMR (250 MHz, CDCl3): δ = 7.09–7.15 (m, 1 H), 7.30–7.36 (m, 1 H), 7.47–7.50 (m, 2 H), 7.69 (d, J = 8.5 Hz, 1 H), 7.78 (d, J = 8.7 Hz, 1 H), 7.83–7.86 (m, 2 H), 8.36 (s, 1 H). 13C NMR (62.9 MHz, CDCl3): δ = 117.9, 120.2, 120.4, 121.9, 122.7, 122.9, 127.1, 129.6, 133.5, 138.9, 149.9. MS: m/z (%) = 230 (35.1) [M+ + 2], 229 (79.8) [M+ + 1], 228 (100.0) [M+], 193 (57.4), 166 (77.7), 139 (24.5), 111 (51.1), 75 (60.6). Anal. Calcd for C13H9ClN2 (228.681): C, 68.28; H, 3.97; N, 12.25. Found: C, 68.22; H, 4.07; N, 12.32. 
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