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3-Amino-1-pHenyl-5,10-dihydro-5,10-dioxo-1H-
pyrazolo[1,2-b]pHthalazine-2-carbonitrile: IR(KBr):
3361,3260,3100,2198, 1659, 1567, 1439, 1384 cm™;
'HNMR (400 MHz, DMSO-d,): 6 (ppm) =6.12 (s,
1H, CH), 7.31-7.45 (m, 5H, ArH), 7.96-8.26 (m, 6H,

ArH and NH.).
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3-Amino-1-(4-methylpHenyl)-5,10-dihydro-
5,10-dioxo-1H-pyrazolo[1,2-b]pHthalazine-2-
carbonitrile: IR (KBr): 3414, 3290, 2208, 1615,
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1566, 1470, 1389, 1361, 1198 cm™; 'HNMR (400
MHz, DMSO-d,): 8 (ppm) = 2.28 (s, 3H, CH3), 6.07
(s, 1H, CH), 7.14-7.33 (m, 4H, ArH), 7.94-8.25 (m,
6H, ArH and NH,).
Vi, Jo
3-Amino-1-(2-methoxypHenyl)-5,10-dioxo-
5,10-dihydro-1H-pyrazolo[1,2-b]pHthalazine-2-
carbonitrile: IR (KBr): 3480, 3354, 3183, 2192,
1649, 1614, 1509, 1466, 1405, 1262, 1151 cm™;
'HNMR (400 MHz, DMSO-d,): & (ppm) = 3.63 (s,
3H, OCH,), 6.28 (s, 1H, CH), 6.90-7.28 (m, 4H,
ArH), 7.97-8.27 (m, 6H, ArH and NH,).
Ay ) Jos
3-Amino-1-(2,4-dichloropHenyl)-5,10-dioxo-
5,10-dihydro-1H-pyrazolo[1,2-b]pHthalazine
-2-carbonitrile: IR (KBr): 3411, 3372, 2206, 1666,
1616, 1582, 1468, 1383, 1101 cm; '"HNMR (400
MHz, DMSO-d,):8 (ppm) = 6.34 (s, 1H, CH), 7.31—
8.78 (m, 9H, ArH and NH,).
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Abstract: In this research, one-pot, four-component reaction of phthalic anhydride, hydrazine
hydrate, aromatic aldehydes, and malononitrile has been described to afford pyrazolophthalazine
derivatives in the presence of CuO nanoparticles in ethanol under reflux conditions. Using non-
toxic and nano catalyst, simplified operational process, short reaction times, excellent yields, ease
of purification of the products without using chromatographic separation, and environmentally

benign reaction condition are the remarkable advantages of this synthetic strategy.

Keywords: Pyrazolophthalazines, Nano catalyst, Copper oxide, Multi-component reaction,
Phthalic anhydride
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