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Abstract

An efficient, three-component, one-pot condensation reaction between phthalhydrazide, aromatic aldehydes, and malononitrile or ethyl cyanoacetate for the synthesis of 1H-pyrazolo[1,2-b]phthalazine-5,10-dione derivatives in excellent yields is reported.
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(%) =  350 (17) [M+], 333 (44), 239 (100). 1H NMR (300 MHz, DMSO-d
            6): δ = 6.46 (1 H, s, CH), 7.33-7.62 (4 H, m, ArH), 7.87-8.30 (4 H, m, ArH), 8.15 (2 H, s, NH2) ppm. 13C NMR (75 MHz, DMSO-d
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Ethyl 3-Amino-5,10-dihydro-1-(3-nitrophenyl)-5,10-dioxo-1
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            -pyrazolo[1,2-
            b
            ]phthalazine-2-carboxylate (7k)
            

Yellow powder (93%); mp 239-240 °C. IR (KBr): νmax = 3360, 3249, 1693, 1651, 1613 cm-1. MS (EI, 70 eV): m/z 

(%) = 408 (23) [M+], 286 (100), 240 (40), 162 (85). 1H NMR (300 MHz, DMSO-d
            6): δ = 0.99 (3 H, t, 3
            J
            HH = 9.2 Hz, CH3), 3.94 (2 H, q, 3
            J
            HH = 7.8 Hz, OCH2), 6.22 (1 H, s, CH), 7.56-8.30 (10 H, m, NH2 and ArH), 8.26-8.27 ppm. 13C NMR (75 MHz, DMSO-d
            6): δ = 14.51, 59.19, 63.10, 81.12, 122.58, 123.12, 127.14, 127.69, 129.09, 129.49, 129.99, 134.17, 134.56, 135.05, 142.61, 147.95, 150.52, 153.93, 157.39, 164.31 ppm. Anal. Calcd (%) for C20H16N4O6: C, 58.82; H, 3.95; N, 13.72. Found: C, 58.88; H, 3.89; N, 13.66.

            
Ethyl 3-Amino-5,10-dihydro-1-(4-nitrophenyl )-5,10-dioxo-1
            H
            -pyrazolo[1,2-
            b
            ]phthalazine-2-carboxylate (7l)
            

Yellow powder (95%); mp 241-243 °C. IR (KBr): νmax = 3386, 3210, 1694, 1655, 1630 cm-1. MS (EI, 70 eV): m/z 

(%) = 408 (13) [M+], 286 (81), 240 (17), 162 (100). 1H NMR (300 MHz, DMSO-d
            6): δ = 1.03 (3 H, t, 3
            J
            HH = 6.8 Hz, CH3), 3.95 (2 H, q, 3
            J
            HH = 6.7Hz, OCH2), 6.18 (1 H, s, CH), 7.73-8.29 (10 H, m, NH2 and ArH) ppm. 13C NMR (75 MHz, DMSO-d
            6): δ = 14.61, 59.27, 63.04, 81.18, 123.59, 125.58, 127.16, 127.73, 129.02, 129.25, 133.04, 134.22, 135.12, 147.34, 147.77, 153.81, 157.32, 164.26 ppm. Anal. Calcd (%) for C20H16N4O6: C, 58.82; H, 3.95; N, 13.72. Found: C, 58.75; H, 3.90; N, 13.78.

            
Ethyl 3-Amino-5,10-dihydro-5,10-dioxo-1-p-tolyl-1
            H
            -pyrazolo[1,2-
            b
            ]phthalazine-2-carboxylate (7m)
            

Yellow powder (73%); mp 204-206 °C. IR (KBr): νmax = 3447, 3333, 1706, 1658, 1624 cm-1. MS (EI, 70 eV): m/z 

(%) = 377 (27) [M+], 286 (100), 240 (25), 162 (10). 1H NMR (300 MHz, DMSO-d
            6): δ = 1.04 (3 H, t, 3
            J
            HH = 8.9 Hz, CH3), 2.25 (3 H, s, CH3), 3.96 (2 H, q, 3
            J
            HH = 9.0 Hz, OCH2), 6.04 (1 H, s, CH), 7.07-7.38 (4 H, m, ArH), 7.69 (2 H, br s, NH2), 7.92-8.27 (4 H, m, ArH). 13C NMR (75 MHz, DMSO-d
            6): 
δ = 14.66, 21.17, 59.12, 63.45, 82.17, 127.11, 127.71, 128.93, 129.18, 129.34, 134.05, 135.11, 137.23, 137.26, 150.13, 153.49, 157.22, 164.55. Anal. Calcd (%) for C21H19N3O4: C, 66.83; H, 5.07; N, 11.13. Found: C, 66.88; H, 5.01; N, 11.19.
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