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IR (KBr) v: 3400, 3200, 2195, 1640, 1610, 1490, 1390, 1055 cm™,

'H NMR (DMSO-ds, 300 MHz) &: 1.82 (s, 3H, CHs), 4.63 (s, 1H, CH), 6.90 (s,

2H, NH,), 7.20-7.25 (m, 2H, HAr), 7.26-7.28 (m, 1H, HAr), 7.34-7.38 (m, 2H,

HAr), 12.13 (s, 1H, NH) ppm.

3C NMR (DMSO-dg, 75 MHz) 8: 9.7, 36.1, 57.1, 97.6, 120.7, 126.7, 127.4,

128.4, 135.5, 144.4, 154.7, 160.8 ppm.
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IR (KBr) v: 3420, 3200, 2192, 1635, 1600, 1490, 1390, 1054 cm™.

'H NMR (DMSO-ds, 300 MHz) J: 1.85 (s, 3H, CH3), 5.16 (s, 1H, CH), 7.03 (s,

2H, NH,), 7.27 (d, J = 5.4 Hz, 1H, HAr), 7.33-7.43 (m, 2H, HAr), 7.50 (dd, J =

6.9, 0.9 Hz, 1H, HAr), 12.21 (s, 1H, NH) ppm.

B3¢ NMR (DMSO-dg, 75 MHZz) ¢: 9.8, 34.19, 56.3, 96.8, 120.3, 127.7, 128.5,

129.4, 130.6, 131.9, 135.3, 140.8, 154.9, 162.2 ppm
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IR (KBr) v: 3392, 3210, 2192, 1641, 1600, 1491, 1100 cm™,
'H NMR (DMSO-ds, 300 MHz) &: 1.80 (s, 3H, CH3), 3.68 (s, 3H, OCHs),
3.73 (s, 3H, OCHy), 3.77 (s, 3H, OCH3), 4.74 (s, 1H, CH), 6.75-6.79 (m,
4H, HAr, NH,), 12.01 (s, 1H, NH)ppm.

B3¢ NMR (DMSO-dg, 75 MHz) 6 ppm: 9.9, 31.0, 56.1, 57.3, 60.6, 61.3, 98.4,

108.4, 121.5, 123.8, 130.1, 135.5, 141.9, 151.5, 152.5, 155.4, 161.4 ppm.
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IR (KBr) v: 3390, 2200, 1640, 1600, 1100 cm™.

'H NMR (DMSO-d6, 300 MHz) 6: 1.98 (s, 3H, CHs), 4.78 (s, 1H, CH), 6.18 (d, J

=3.0 Hz, 1H, HAr), 6.37-6.39 (d, 1H, HAr), 6.96 (s, 2H, NH,), 7.54 (t, J = 0.9 Hz

1H, HAr), 12.17 (s, 1H, NH) ppm.

3¢ NMR (DMSO-dsg, 75 MHz) ¢: 10.0, 30.2, 54.4, 95.5, 106.1, 110.7, 121.0,

136.1, 136.3, 142.7, 155.2, 156.1, 161.9 ppm.
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IR (KBr) v: 3410, 3200, 2190, 1640, 1600, 1492, 1390, 1050 cm™.

'H NMR (DMSO-ds, 300 MHz) &: 1.80 (s, 3H, CHs), 2.87 (s, 6H, NMey), 4.46 (s,

1H, CH), 6.67 (d, J = 8.4 Hz, 2H, HAT), 6.77 (s, 2H, NHy), 6.97 (d, J = 8.4 Hz,

2H, HAr), 12.05 (s, 1H, NH) ppm.

3C NMR (DMSO-ds, 75 MHz) 8: 10.2, 35.8, 58.4, 98.6, 112.7, 121.4, 128.4,

132.5, 132.7, 135.9, 149.7, 155.2, 160.9 ppm.
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IR (KBr) v: 3400, 3200, 2200, 1635, 1600, 1490, 1101cm™.

'H NMR (DMSO-ds, 300 MHz) 6: 1.85 (s, 3H, CHs), 3.81 (s, 6H, OCHs), 4.52 (s,
1H, CH), 6.42 (s, 2H, HAr), 6.84 (s, 2H, NH,), 8.28 (s, 1H, OH), 12.08 (s, 1H,
NH) ppm.

3C NMR (DMSO-ds, 75 MHz) 6: 9.8, 36.2, 55.9, 57.3, 97.6, 104.8, 120.8,
134.3,134.4, 135.6, 147.7, 147.8, 154.6, 160.7 ppm.
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IR (KBr) v: 3400, 3290, 2202, 1645, 1610, 1490, 1100 cm™,

'H NMR (DMSO-ds, 300 MHz) 6: 1.79 (s, 3H, CHs), 5.21 (s, 1H, CH), 7.11 (s,
2H, NH,), 7.63-7.68 (m, 1H, HAr), 7.79-7.84 (m, 1H, HAr), 7.95 (d, J = 8.4 Hz,
1H, HAr), 8.08 (d, J = 8.4 Hz, 1H, HAr), 8.40 (s, 1H, HAr), 12.21 (s, 1H, NH)
ppm.

13C NMR (DMSO-ds, 75 MHz) 6: 10.1, 34.1, 56.3, 96.5, 120.9,127.7, 127.9,

128.4, 131.3, 135.8, 136.0, 140.0, 146.6, 149.6, 155.5, 161.9 ppm.
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Abstract

Pyranopyrazoles are fused heterocyclic compounds that possess many biological
properties such as fungicidal, bactericidal and anticancer agents. Herein study was
reported a simple and efficient synthesis of pyranopyrazoles by a four component
reaction of hydrazine, ethylacetoacetate, malononitrile and different aldehydes
using caffeine as catalyst in water at 50 °C. The advantages of this method can be
said to be simple, fast, coffeine green catalyst with excellent yields and purity.

Keywords: Aldehydes; Caffeine; Four-component; pyranopyrazoles
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