L .A . & ‘t’
C Sl b (655l8 5 s ol g2

oz 95 a9 5B 5l ooliwl b 1 Jojlm 9l 950 60 (S5 Sl 9 o o

9,8 dl o

Il ey ld o oMol of5T olKzils (ud oy sl pgle 09,5 1
Email: habib.foroughi@iau.ac.ir

0w

ez o515 Gk 5l ey ool el oad (5155 b Jgjlm o5l 500 60 3w sl dal )5 s 5 osles i (B9, SO
155 el (59 ol 5500015 ke 3l eolicl b Slyiom coilyonn 5 (b yisiisfle wnliad sind Jusb dasssall o)l s (55
U1 slod 10 o yiwd ;3 coms i F G S a0 95U Gl (NB2EDTA) PRV IV . Seow
a e Ll oo 1) abgy o SV game g, ol ol o ploil s i Sy lgtny (11 s a) i1 - Lglis,s
355 5 8,8 38 il Si9m 538 S iz S (o sy oS Ty ol e B g oo b 5 Gl
@S a5 plxl Sole 0,5 18 saze colatul 5,50 (gl alam>Me LB codlad ols Caws 5l ey (LS gl Wl
0'2..25‘5 r’l-?d‘ o Lo ‘Q'}f}m sYb 0 y40 ‘0'2‘.25‘9 ol355 QLA)' ‘C‘,\>|) 9 ool G}L‘“ L)a:Jl:> 9 ‘5)51 J,o.c o NPV )|..\.'1...)9.>
S gy (nl sla oo 5 edle Ll



' .“
O- Sl b (655l8 5 s ol I

W T {'&'
SIS N, s

Green and Four- Component Synthesis of Dihydro Pyranopyrazoles Using
Cooperative Catalysts

Habibollah Foroughi *,*
1Department of Science, Fasa Branch, Islamic Azad University, P. O. Box: No. 364, Fasa, Fars

7461713591, Iran
Email: habib.foroughi@iau.ac.ir

A green, simple and highly efficient procedure was reported for the synthesis of dihydropyranopyrazoles. Theses
syntheses were carried out via a one-pot four-component condensation between aryl aldehydes, ethyl acetoacetate,
malononitrile and hydrazine hydrate using catalytic amounts of Na,EDTA as an efficient cooperative, green,
inexpensive, non-toxic, easy available and efficient catalyst at room temperature in the mixture of EtOH-H,0 (1:1) as
a green_medium. This procedure easily produces the corresponding products in good to excellent yields with short
reaction times under mild conditions. Additionaly, recovery of the catalyst was evaluated and the catalyst could be
used for five runs without any significant loss of activity. Operational simplicity, low cost, eco-friendly with the
environment, easy workup and purification, short reaction time, high yield of products, green media of the reaction
and mild conditions are the advantages of this method.

Keywords: Green synthesis, Dihydro Pyranopyrazole, Ethylene diamine tetra acetic acid sodium salt, catalyst, multi-
component reaction
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6-amino-3-methyl-4-(2-nitrophenyl)-2,4-
dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (5i)

Yellowish solid, mp: 216-218 °C. IR (KBr,
cm™): 3413 (w), 3373 (w), 3316 (br), 3167
(w), 2963 (m), 2927 (w), 2870 (w), 2187 (s),
1638 (s), 1525 (w), 1492 (m), 1403 (m), 1351
(m), 1159 (w), 1048 (m). *H NMR (400 MHz,
DMSO-de): 6 (ppm) 1.86 (s, 3H), 2.61 (s, 2H),
5.26 (s, 1H), 7.34 (d, J = 7.5 Hz, 1H), 7.46 (t,
J=75Hz, 1H), 7.63 (t, J = 7.5 Hz, 1H), 7.81
(d, J = 7.5 Hz, 1H), 12.23 (s, 1H). Bc
NMR (100 MHz, DMSO-ds): & (ppm) 10.19,
29.01, 55.95, 99.03, 118.04, 120.33, 128.11,
129.08, 13253, 135.24, 138.22, 154.83,
161.20, 165.10.

6-amino-3-methyl-4-(3-nitrophenyl)-2,4-
dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (5j)

White solid, mp: 192-194 °C. IR (KBr, cm™):
3300 (br), 3100 (w), 2910 (m), 1620 (s), 1407
(m). *H NMR (400 MHz, DMSO-ds): § (ppm)
1.77 (s, 3H), 2.47 (s, 2H), 4.83 (s, 1H), 7.01
(s, 1H), 7.57-7.64 (m, 1H), 7.98-8.11 (m, 2H),
12.21 (s, 1H). *C NMR (100 MHz, DMSO-
ds) 6 (ppm): 9.65, 35.56, 56.11, 115.58,
120.46, 121.75, 121.93, 130.18, 134.31,
135.94, 146.70, 147.81, 154.61, 161.07.

6-amino-4-(furan-2-yl)-3-methyl-2,4-
dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (5m)

White solid, mp: 222-225 °C. IR (KBr, cm™):
3315 (br), 3109 (w), 2930 (m), 2930 (w),
2846 (w), 2180 (s), 1645 (s), 1520 (w), 1475
(m), 1415 (m), 1330 (m), 1153 (w). *H NMR
(400 MHz, DMSO-dg): & (ppm) 2.01 (s, 3H),
2.48 (s, 2H), 4.75 (s, 1H), 6.15 (d, J = 7.5 Hz,
1H), 6.36 (t, J = 7.5 Hz, 1H), 7.88 (d, J = 7.5
Hz, 1H), 12.14 (s, 1H).3C NMR (100 MHz,
DMSO-ds): 6 (ppm) 9.48, 29.73, 53.96, 95.04,
105.61, 110.19, 120.53, 135.84, 142.19,
154.74, 155.5, 161.41.

42

6-amino-4-(4-chlorophenyl)-3-methyl-2,4-
dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (5b)

White solid, mp: 231-233°C. IR (KBr, cm™):
3310 (br), 2933 (m), 2846 (w), 2175 (s), 1625
(s), 1511(w), 1480 (m), 1415 (m), 1342 (m),
1159 (w). *H NMR (400 MHz, DMSO-de): &
(ppm) 1.77 (s, 3H), 2.49 (s, 2H), 4.61 (s, 1H),
7.09 (d, J =7.5Hz, 2H), 7.24 (d, J = 7.5 Hz,
2H), 12.12 (s, 1H). °C NMR (100 MHz,
DMSO-ds): 6 (ppm) 13.83, 25.13, 64.89,
84.87, 11255, 124.76, 125.86, 127.64,
128.71, 131.10, 135.82, 159.21.

6-amino-4-(4-bromophenyl)-3-methyl-2,4-
dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (5d)

White solid, mp: 181-183 °C. IR (KBr, cm™):
3476 (br), 3396 (w), 3237 (w), 2932 (w), 2190
(s), 1646 (s), 1600 (w), 1493 (m), 1401 (m),
1069 (w). *H NMR (400 MHz, DMSO-de): &
(ppm) 1.78 (s, 3H), 2.49 (s, 2H), 4.62 (s, 1H),
7.16 (d, J = 7.5 Hz, 2H), 7.37 (d, J = 8.8 Hz,
2H), 12.14 (s, 1H). °C NMR (100 MHz,
DMSO-ds): & (ppm) 9.69, 18.50, 56.68, 97.14,
114.62, 120.62, 128.40, 129.31, 135.63,
143.43, 154.65, 160.86.

6-amino-4-(3-hydroxyphenyl)-3-methyl-
2,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (5h)

White solid, mp: 257-259°C. IR (KBr, cm™):
3300 (br), 2942 (m), 2846 (w), 2183 (s), 1630
(s), 1520 (w), 1475 (m), 1410 (m), 1333 (m),
1150 (w). *H NMR (400 MHz, DMSO-de): &
(ppm) 1.73 (s, 3H), 2.49 (s, 2H), 4.46 (s, 1H),
6.51-6.61 (m, 3H), 6.82 (s, 1H), 9.37 (s, 1H),
12.06 (s, 1H). *C NMR (100 MHz, DMSO-
de): & (ppm) 9.70, 36.08, 57.21, 97.63, 113.81,
114.06, 118.17, 120.81, 129.26, 135.60,
145.89, 154.68, 157.34, 160.78.
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