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Abstract

In this research, a simple and efficient method for the synthesis
of 1,4-dihydropyrano [2,3-c] pyrazoles by the condensation
reaction of aromatic aldehydes with malononitrile and 3-methyl-
1-phenyl-2-pyrazolin-5-one in the presence of solid-acid catalyst
phthalimide-N-sulfonic acid under solvent-free conditions has
been reported. At first, by studying on a model reaction, the
catalyst amount and the reaction temperature were optimized;
the optimal catalyst amount was 5 mol%, and the optimized
temperature was 50 °C. Afterward, by varying the aldehydes,
different derivatives of the mentioned compounds were
synthesized in high yields and in short reaction times.
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6-Amino-3-methyl-4-(3-nitrophenyl)-
1-phenyl-1,4-dihydropyrano[2,3-
c]pyrazol-5-carbonitrile (2):

'H NMR (250 MHz, DMSO-de): &
(ppm) 1.77 (s, 3H), 4.94 (s, 1H),
7.27-7.50 (m, 6H), 7.61-7.78 (m, 4H),
8.13 (s, 2H). ¥C NMR (62.5 MHz,
DMSO-de): & (ppm) 12.5, 36.1, 56.9,
97.6, 110.5, 119.7, 120.0, 122.2,
126.2, 129.3, 130.8, 134.7, 137.4,
143.9, 145.1, 145.9, 147.9, 159.7.
6-Amino-3-methyl-1-phenyl-4-(p-
tolyl)-1,4-dihydropyrano[2,3-
c]pyrazol-5-carbonitrile (6):

'H NMR (250 MHz, DMSO-de): &
(ppm) 2.16 (s, 3H), 2.39 (s, 3H), 4.66
(d, J = 10.8 Hz, 1H), 7.05-7.22 (m,
3H), 7.43 (t, J = 8.2 Hz, 4H), 7.68 (d,
J = 7.8 Hz, 2H), 11.53 (s, 2H). °C
NMR (62.5 MHz, DMSO-ds): o
(ppm) 20.5, 26.2, 41.1, 57.5, 102.2,
114.1, 118.7, 120.4, 124.9, 127.5,
128.9, 129.2, 130.6, 136.2, 137.1,
147.8, 161.2.
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