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Sulfamic acid catalysed one-pot three-component condensation for the 
synthesis of 1,4-dihydropyrano[2,3-c]pyrazoles
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A clean and simple synthesis of 6-amino-4-aryl-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitriles
was accomplished in good to excellent yields via the one-pot three component condensation of 3-methyl-1-phenyl-
2-pyrazolin-5-one, an aromatic aldehyde, and malononitrile catalysed by sulfamic acid in ethanol.
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intermediates due to their biological and pharmacological
properties such as antibacterial, molluscicidal, anthelminitic,

3-9 Some 2-amino-4H
can be used as photoactive materials.10 The 4H
also a structural unit of a number of natural products.11-13

c

Al2O3 in DMF at room temperature.14

c
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17 and a surfactant such as p-
18

c 19

emerged as a useful acid imparting high regio- and chemo-
20--23 The

encouraged us to explore it in various multi-component

one-pot three-component condensation of malononitrile, an

c .

Results and discussion

to the above stirred reaction mixture at room temperature,

stirring of the reaction mixture for 3–5 h did not result in the

three component condensation to form the corresponding
c

c
p

c
18

c 4a–j
1H NMR, and the melting

the references reported. For example, the IR spectra for 4a
exhibited sharp bands at 3471, 3257 cm–1 due to NH2 and
2198 cm–1 due to CN. The 1H NMR spectrum of 4a exhibited
a characteristic peak at = 4.62 ppm for H-4 and a broad
singlet peak at = 6.71 ppm due to the NH2 group.

A tentative reaction mechanism for the three-component

c
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5 through Knoevenagel condensation.
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Scheme 1 1,4-Dihydropyrano[2,3-c]pyrazoles.
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Experimental

Shimadzu FTIR-1710 spectrophotometer. 1

recorded at 400 MHz in CDCl3 using TMS as internal standard.

Typical experimental procedure:

Table 1. TLC monitored the progress of reaction. After the completion

c]

6-Amino-4-(3,4-dimethoxyphenyl)-3-methyl-1-phenyl-1,4-dihydro-
pyrano[2,3-c]pyrazole-5-carbonitrile (4d

max 3490, 3330, 3017, 2937, 2896, 2198,
1666, 1589, 13811242 1122, 882 cm-1. NMR (CDCl3
CH3), 3.81 (s, 3H, OCH3), 3.83 (s, 3H, OCH3) 4.67 (s, 1H, ArCH),
6.33 (s, 2H, br., NH2), 6.88 (s, 1H, ArH), 6.72 (d, J = 8.28 Hz, 1H,
ArH), 6.79 (d, J = 8.28 Hz, 1H, ArH), 7.29–7.37 (m, 5H, ArH). Anal.
Calcd for C21H18N4O3: C, 67.37; H, 4.85; N, 14.96; found: C, 67.29;
H, 4.83; N, 14.99%.
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Table 1 Synthesis of 6-amino-4-aryl-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitriles using sulfamic acid as
the catalyst (5 mol%) in ethanol as solvent

Entry Ar Reaction time/h Product Yielda/% Melting-point/°C

  Found Reported16,18

 1 C6H5 10 4a 82 169–171 168–170
 2 4-CH3OC6H4 11 4b 81 170–172 170–172
 3 3,4-(OCH2O)C6H3 13 4c 77 172–174 174–176
 4 3,4-(CH3O)2C6H3 13 4d 78 191–193 –
 5 4-CH3C6H4 12 4e 81 175–177 176–178
 6 4-HOC6H4 10 4f 74 210–212 211–212
 7 4-ClC6H4 9 4g 83 176–178 174–175
 8 3-O2NC6H4 10 4h 79 187–189 188–190
 9 4-O2NC6H4 11 4i 81 194–196 194–196
 10 4-(CH3)2NC6H4 14 4j 0 – –
aIsolated yield after recrystallisation.

Scheme 2 Proposed mechanism for the formation of dihydro-pyranopyrazoles 4.
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