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General Experimental procedure:

General

All reagents were purchased either from Sigma or Merck. Solvents were dried and purified
using standard techniques. Melting points were recorded on a SRS-EZ-Melt melting point
apparatus and are uncorrected. IR spectra were recorded in KBr on a Shimadzu IR Afinity I.
'H NMR spectra and °C NMR spectra were recorded on a Bruker 300 MHz, 500 MHz , Jeol
400 MHz and Varian 400 MHz spectrometer in CDCl; or DMSO-d® using TMS as an
internal reference and chemicals shifts are reported in parts per million (ppm). 'H NMR
Spectra are reported in the order : no of protons , multiplicity as s (singlet), d (doublet), , t

(triplet), m (multiplet), brs (broad singlet) and coupling constant (J value) in hertz (Hz).

Typical experimental procedure

To alkyl nitriles (1.1 mmol) (malononitrile or ethyl cyano acetate) dissolved in ethanol (2
mL) was added an aldehyde (1.0 mmol) followed by borax (10 mol %) and an active
methylenic diketo compound (1.0mmol) (4-hydroxy coumarin or dimedone or cycloalkan-
1,3-dione) were added to the same reaction mixture under reflux condition [In case of 1,3
ketoester (1.0mmol) the substrate (MAA or EAA) was added at room temperature or under
sonication]. The progress of the reaction was monitored by TLC and after completion of the

reaction the solid precipitate was filtered off to get the corresponding product.
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Spectral data of Compounds
2-amino-4-(4-chlorophenyl)-5-oxo-4,5-dihydropyrano[3,2-c[chromene-3-carbonitrile
(Table 1, entry 1)

Yield 88%. Solid, m.p. 260°C. IR vmax (KBr): 3382, 3311, 3259, 3189, 2193, 1715, 1676,
1611, 1377, 1961 cm™. "H NMR (400 MHz, DMSO-de): 6 = 4.51 (s, 1H), 7.12 (s, 2H), 7.29
(brs, 4H), 7.35 (d, J = 8.4 Hz, 1H), 7.41 (t, /= 7.6 Hz, 1H), 7.64 (t, J= 7.6 Hz, 1H), 7.95 (d,
J=7.6 Hz, 1H) ppm.
2-amino-5-oxo-4-p-tolyl-4,5-dihydropyrano[3,2-c[chromene-3-carbonitrile (Table 2, entry
D

Yield 80%. Solid, m.p. 256°C. IR vmax (KBr): 3387, 3294, 3192, 3036, 2225, 1715, 1672,
1588, 1352, 1095 cm™. "H NMR (400 MHz, DMSO-dy): 6 = 2.45 (s, 3H ), 4.45 (s, 1H), 7.09
(s, 2H), 7.34-7.38 (m, 4H), 7.59-7.64 (m, 1H), 7.87 (d, J = 8.0 Hz, 2H), 7.97-8.00 (m, 1H)
ppm.

2-amino-5-oxo-4-phenyl-4,5-dihydropyrano(3,2-c[chromene-3-carbonitrile (Table 2, entry
2) Yield 79%. Solid, m.p. 270°C. IR vmax (KBr): 3377, 3286, 3179, 2198, 1708, 1676, 1605,
1381, 1211, 1058 cm™. "H NMR (400 MHz, DMSO-dg): 6 = 4.49 (s, 1H), 7.09 (s, 2H), 7.27-
7.31 (m, 4H), 7.35 (d, J=7.6 Hz, 1H), 7.41 (t,J = 7.2 Hz, 1H), 7.64 (t, J= 7.6 Hz, 1H), 7.95-
7.96 (m, 2H) ppm.
2-amino-4-(4-methoxyphenyl)-5-o0xo-4,5-dihydropyrano[3,2-c[chromene-3-carbonitrile
(Table 2, entry 3)

Yield 84%. Solid, m.p. 250°C. IR vmax (KBr): 3385, 3319, 3190, 2225, 1708, 1671, 1606,
1371, 1022 cm™. '"H NMR (400 MHz, DMSO-de): 6 = 3.76 (s, 3H), 4.44 (s, 1H), 6.82-6.84
(m, 2H), 7.04-7.08 (m, 2H), 7.20 (d, J = 8.8 Hz, 2H), 7.33-7.42 (m, 2H), 7.93-7.99 (m, 2H)
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2-amino-4-(4-nitrophenyl)-5-oxo-4,5-dihydropyrano(3,2-c[chromene-3-carbonitrile (Table
2, entry 4)

Yield 79%. Solid, m.p. 260°C. IR vmax (KBr): 3482, 3429, 3370, 3334, 2195, 1718, 1670,
1607, 1377, 1055 cm™. "H NMR (500 MHz, DMSO-d¢): 6 = 4.69 (s, 1H), 7.47-7.53 (m, 2H),
7.55 (s, 2H), 7.60 (d, J = 8.5 Hz, 2H), 7.72-7.76 (m, 1H), 7.91-7.93 (m, 1H), 8.19 (d, /= 9.0
Hz, 2H) ppm.
2-amino-4-(3-nitrophenyl)-5-oxo-4,5-dihydropyrano(3,2-c[chromene-3-carbonitrile (Table
2, entry 5)

Yield 76%. Solid, m.p. 260°C. IR vmax (KBr): 3403, 3323, 3216, 2203, 1704, 1668, 1607,
1382, 1058 cm™. '"H NMR (500 MHz, DMSO-dy): 6 = 4.74 (s, 1H), 7.46-7.52 (m, 2H), 7.55
(s, 2H), 7.64 (t, J = 7.5 Hz, 1H), 7.72-7.76 (m, 1H), 7.82 (d, /= 7.5 Hz, 1H), 7.93 (d, J = 8.0
Hz, 1H) 8.13 (d, J = 8.5 Hz, 2H) ppm.

ethyl  2-amino-4-(4-nitrophenyl)-5-oxo-4,5-dihydropyrano[3,2-c]chromene-3-carboxylate
(Table 2, entry 6)

Yield 82%. Solid, m.p. 240°C. IR vy (KBr): 3441, 3325, 3066, 2976, 1719, 1685, 1612,
1534, 1378, 1279, 1201, 1093 cm™. "H NMR (400 MHz, DMSO-de): d = 1.10 (t, J = 7.0 Hz,
3H), 3.97-4.01 (m, 2H), 4.82 (s, 1H), 7.45 (d, J = 8.0 Hz, 1H), 7.49-7.55 (m, 3H), 7.69-7.73
(m, 1H), 7.96-8.01 (m, 3H), 8.12 (d, J = 8.5 Hz, 2H) ppm.

ethyl  2-amino-4-(3-nitrophenyl)-5-oxo-4,5-dihydropyrano[3,2-c]chromene-3-carboxylate
(Table 2, entry 7)

Yield 72%. Solid, m.p. 245°C. IR vmax (KBr): 3435, 3316, 2992, 1727, 1691, 1658, 1530,
1455, 1377, 1273, 1090 cm™. '"H NMR (500 MHz, DMSO-d¢): 6 = 1.09 (t, J = 7.0 Hz, 3H),
3.96-4.01 (m, 2H), 4.82 (s, 1H), 7.45 (d, J = 8.5 Hz, 1H), 7.49-7.52 (m, 1H), 7.54-7.57 (m,

1H), 7.69-7.73 (m, 2H), 7.95-8.01 (m, 3H), 8.03-8.07 (m, 2H) ppm.
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2-amino-5-oxo-4-(thiophen-2-yl)-4,5-dihydropyrano([3,2-c[chromene-3-carbonitrile (Table
2, entry 8)

Yield 70%. Solid, m.p. 220°C. IR vmax (KBr): 3367, 3280, 3174, 2200, 1710, 1669, 1636,
1601, 1383, 1360, 1171, 1056 cm™. "H NMR (400 MHz, DMSO-dg): 6 = 4.83 (s, 1H), 6.93-
6.95 (m, 1H), 7.04 (d, J=3.2, 1H), 7.32 (d, J = 4.0 Hz, 1H), 7.39-7.45 (m, 4H), 7.65-7.69 (m,
1H), 7.89-7.91 (m, 1H) ppm.
2-amino-7,7-dimethyl-5-0xo-4-phenyl-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
(Table 3, entry 1)

Yield 79%. Solid, m.p. 230°C. IR vmax (KBr): 3397, 3324, 3212, 2960, 2200, 1679, 1661,
1604, 1467, 1371, 1036 cm™. '"H NMR (400 MHz, CDCls): § = 1.04 (s, 3H), 1.11 (s, 3H),
2.21-2.23 (m, 2H), 2.45 (brs, 2H), 4.40 (s, 1H), 4.57 (brs, 2H), 7.17-7.31 (m, 5H) ppm.
2-amino-4-(4-chlorophenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 2)

Yield 82%. Solid, m.p. 210°C. IR vmax (KBr): 3381, 3183, 2959, 2188, 1677, 1635, 1603,
1489, 1366, 1139, 1032 cm™. "H NMR (400 MHz, CDCl3): 6 = 1.03 (s, 3H), 1.11 (s, 3H),
2.21-2.23 (m, 2H), 2.45 (brs, 2H), 4.39 (s, 1H), 4.60 (brs, 2H), 7.16-7.19 (m, 2H), 7.25-7.27
(m, 2H) ppm.

2-amino-4-(4-bromophenyl)-7,7-dimethyl-5-oxo0-5,6,7,8-tetrahydro-4 H-chromene-3-
carbonitrile (Table 3, entry 3)

Yield 80%. Solid, m.p. 205°C. IR vmax (KBr): 3395, 3320, 3212, 2965, 2192, 1684, 1660,
1607, 1408, 1369, 1040 cm™. "H NMR (400 MHz, CDCl3): 6 = 1.03 (s, 3H), 1.11 (s, 3H),
2.21-2.23 (m, 2H), 2.45 (brs, 2H), 4.37 (s, 1H), 4.54 (brs, 2H), 7.12 (d, J = 8.4 Hz, 2H), 7.41

(d, J=8.4 Hz, 2H) ppm.
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2-amino-4-(4-methoxyphenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 4)

Yield 81%. Solid, m.p. 199°C. IR vmax (KBr): 3379, 3307, 3185, 2965, 2188, 1690, 1646,
1607, 1464, 1365, 1034 cm™. "H NMR (400 MHz, CDCl3): 6 = 1.03 (s, 3H), 1.11 (s, 3H),
2.21-2.23 (m, 2H), 2.44 (s, 2H), 3.76 (s. 3H), 4.36 (s, 1H), 4.51 (brs, 2H), 6.82 (d, /= 8.8 Hz,
2H), 7.15 (d, J = 8.8 Hz, 2H) ppm.
2-amino-7,7-dimethyl-5-oxo0-4-p-tolyl-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
(Table 3, entry 5)

Yield 80%. Solid, m.p. 212°C. IR vmax (KBr): 3426, 3331, 3221, 2958, 2192, 1678, 1638,
1601, 1510, 1368, 1033 cm™. "H NMR (400 MHz, CDCl5): § = 1.04 (s, 3H), 1.11 (s, 3H),
2.21-2.23 (m, 2H), 2.29 (s, 3H), 2.49 (brs, 2H), 4.36 (s, 1H), 4.50 (brs, 2H), 7.08-7.13 (m,
2H) ppm.
2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-0xo-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 6)

Yield 79%. Solid, m.p. 175°C. IR vmax (KBr): 3408, 3117, 3174, 2973, 2182, 1672, 1628,
1591, 1465, 1348 cm™. "H NMR (400 MHz, CDCl;): § = 1.04 (s, 3H), 1.13 (s, 3H), 2.17-2.29
(m, 2H), 2.48-2.49 (m, 2H), 4.52 (s, 1H), 4.69 (brs, 2H), 7.43 (d, J = 8.8 Hz, 2H), 8.17 (d, J =
8.8 Hz, 2H) ppm.
2-amino-7,7-dimethyl-4-(2-nitrophenyl)-5-0xo-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 7)

Yield 75%. Solid, m.p. 215°C. IR vmax (KBr): 3472, 3334, 3185, 2961, 2194, 1690, 1664,
1596, 1469, 1373, 1042 cm™. "H NMR (400 MHz, CDCl5): § = 0.98 (s, 3H), 1.08 (s, 3H),
2.08-2.22 (m, 2H), 2.44-2.45 (m, 2H), 4.71 (brs, 1H), 5.18 (s, 1H), 7.30-7.36 (m, 2H), 7.48-

7.54 (m, 1H), 7.79 (d, J = 8.4 Hz, 1H) ppm.
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2-amino-4-(4-hydroxyphenyl)-7,7-dimethyl-5-0xo0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 8)

Yield 70%. Solid, m.p. 215°C. IR vmax (KBr): 3419, 3352, 3168, 2965, 2192, 1683, 1641,
1603, 1452, 1374, 1039 cm™. "H NMR (400 MHz, CDCl5): § = 1.03 (s, 3H), 1.05 (s, 3H),
2.29 (s, 2H), 2.44 (s, 2H), 4.35 (s, 1H), 4.48 (s, 2H), 4.72 (s, 1H), 6.74 (d, J = 7.6 Hz, 2H),
7.10 (d, J = 8.4 Hz, 2H) ppm.
2-amino-7,7-dimethyl-5-oxo-4-(thiophen-2-yl)-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 9)

Yield 68%. Solid, m.p. 210°C. IR vmax (KBr): 3382, 3248, 2959, 2199, 1680, 1660, 1603,
1375, 1213, 1036 cm™ . "H NMR (400 MHz, DMSO-de): d = 1.03 (s, 3H), 1.10 (s, 3H), 2.12-
2.29 (m, 2H), 2.40-2.55 (m, 2H), 4.60 (s, 1H), 6.69 (brs, 2H), 6.86-6.88 (m, 2H), 7.16 (d, J =
3.6 Hz, 1H) ppm.

2-amino-5-oxo-4-phenyl-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile (Table 3, entry
10)

Yield74%. Solid, m.p. 218°C. IR vma (KBr): 3324, 3261, 3170, 2193, 1683, 1651, 1364,
1210, 1001 cm™. "H NMR (400 MHz, DMSO-dg): = 1.94-2.08 (m, 2H), 2.29-2.33 (m, 2H),
2.59-2.64 (m, 2H), 4.25 (s, 1H), 6.67 (brs, 2H), 7.14-7.19 (m, 3H), 7.24-7.28 (m, 2H) ppm.
2-amino-4-(4-chlorophenyl)-5-oxo-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile (Table
3, entry 11)

Yield 77%. Solid, m.p. 240°C. IR vmax (KBr): 3415, 3334, 3215, 2196, 1685, 1650, 1601,
1247, 1003 cm™. "H NMR (400 MHz, DMSO-dg): = 1.90-2.05 (m, 2H), 2.25-2.31 (m, 2H),
2.59-2.65 (m, 2H), 4.24 (s, 1H), 6.84 (brs, 2H), 7.17-7.20 (m, 2H), 7.25-7.29 (m, 2H) ppm.
2-amino-4-(4-nitrophenyl)-5-0xo-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile (Table 3,

entry 12)
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Yield 71%. Solid, m.p. 235°C. IR vmax (KBr): 3417, 3336, 3217, 2196, 1682, 1651, 1601,
1362, 1006 cm™. "H NMR (400 MHz, DMSO-ds): d = 1.97-2.09 (m, 2H), 2.31-2.35 (m, 2H),
2.62-2.69 (m, 2H), 4.42 (s, 1H), 6.79 (brs, 2H), 7.44 (d, J = 8.8 Hz, 2H), 8.13 (d, /= 6.8 Hz,
2H) ppm.
2-amino-4-(4-bromophenyl)-5-oxo0-4,5,6,7-tetrahydrocyclopenta[b/pyran-3-carbonitrile
(Table 3, entry 13)

Yield 68%. Solid, m.p. 218°C. IR vmax (KBr): 3409, 3325, 3210, 2195, 1673, 1639, 1599,
1369, 1011 cm™. "H NMR (400 MHz, DMSO-dg): d = 2.43-2.45 (m, 2H), 2.72-2.80 (m, 2H),
4.24 (s, 1H), 6.86 (brs, 2H), 7.15-7.18 (m, 2H), 7.40-7.44 (m, 2H) ppm.
2-amino-4-(4-chlorophenyl)-5-ox0-4,5,6,7-tetrahydrocyclopenta[b]pyran-3-carbonitrile
(Table 3, entry 14)

Yield 70%. Solid, m.p. 214°C. IR vmax (KBr): 3405, 3321, 3211, 2195, 1673, 1639, 1601,
1371, 1005 cm™. "H NMR (400 MHz, DMSO-dg): 6 = 2.40-2.42 (m, 2H), 2.71-2.80 (m, 2H),
4.24 (s, 1H), 7.01 (brs, 2H), 7.21-7.24 (m, 2H), 7.28-7.31 (m, 2H) ppm.
2-amino-5-oxo-4-(thiophen-2-yl)-4,5,6,7-tetrahydrocyclopenta[b]pyran-3-carbonitrile
(Table 3, entry 15)

Yield 64%. Solid, m.p. 218°C. IR vmax (KBr): 3383, 3316, 3202, 2192, 1665, 1647, 1592,
1376, 1094 cm™. "H NMR (400 MHz, DMSO-dg): 6 = 2.41-2.46 (m, 2H), 2.67-2.77 (m, 2H),
4.57 (s, 1H), 6.85 (brs, 2H), 6.89-6.92 (m, 2H), 6.96 (d, J = 2.8 Hz, 1H), 7.20 (d, J = 2.8 Hz,
1H) ppm.

Methyl 6-amino-5-cyano-2-methyl-4-phenyl-4H-pyran-3-carboxylate (Table 4, entry 1)
Yield 84%. Solid, m.p. 175°C. IR vmax (KBr): 3416, 3331, 3202, 2952, 2199, 1711, 1672,
1607, 1408, 1334, 1266, 1179, 1062 cm™. "H NMR (400 MHz, CDCl;: § = 2.46 (s, 3H), 3.63

(s, 3H), 4.53-4.59 (brs, 3H), 7.28-7.31 (m, 2H), 7.36-7.39 (m, 3H) ppm.



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Ethyl 6-amino-5-cyano-2-methyl-4-phenyl-4H-pyran-3-carboxylate (Table 4, entry 2)

Yield 84%. Solid, m.p. 115°C. IR vmax (KBr): 3408, 3329, 3224, 2969, 2191, 1705, 1676,
1608, 1328, 1262, 1121, 1061 cm™. "H NMR (400 MHz, CDCl5: § = 1.14-1.72 (m, 3H), 2.44
(s, 3H), 4.09-4.12 (m, 2H), 4.51-4.52 (m, 2H), 7.28-7.29 (m, 2H), 7.35-7.38 (m, 3H) ppm.
Methyl 6-amino-4-(4-chlorophenyl)-5-cyano-2-methyl-4H-pyran-3-carboxylate (Table 4,
entry 3)

Yield 85%. Solid, m.p. 170°C. IR vy (KBr): 3411, 3331, 3204, 2950, 2199, 1707, 1677,
1611, 1409, 1341, 1269, 1178, 1066 cm™. '"H NMR (400 MHz, CDCls): § = 2.37 (s, 3H),
3.59 (s, 3H), 4.42 (s, 1H), 4.50 (s, 2H), 7.14 (d, J = 7.6 Hz, 2H), 7.27 (d, J = 7.2 Hz, 2H)
ppm.

Ethyl 6-amino-4-(4-chlorophenyl)-5-cyano-2-methyl-4H-pyran-3-carboxylate (Table 4,
entry 4)

Yield 83%. Solid, m.p. 170°C. IR vy (KBr): 3422, 3319, 3206, 2981, 2197, 1717, 1646,
1608, 1489, 1338, 1273, 1177, 1121 ecm™. "H NMR (300 MHz, CDCl3): § = 1.12 (t, J = 7.2
Hz, 2H), 2.38 (s, 3H), 4.00-4.07 (m, 2H), 4.43 (s, 1H), 4.50 (s, 2H), 7.14 (d, J = 8.4 Hz, 2H),
7.27-7.29 (m, 2H) ppm

Methyl 6-amino-4-(4-bromophenyl)-5-cyano-2-methyl-4H-pyran-3-carboxylate (Table 4,
entry 5)

Yield 86%. Solid, m.p. 130-132°C. IR vpmax (KBr): 3410, 3331, 3226, 2923, 2192, 1698,
1676, 1608, 1409, 1344, 1267, 1179, 1065 cm™ . "H NMR (400 MHz, DMSO-dy): 6 = 2.39 (s,
3H), 3.57 (s, 3H), 4.49 (s, 1H), 6.63 (s, 2H), 7.41 (d, J= 8.4 Hz, 2H), 8.15 (d, J = 8.8 Hz, 2H)

ppm. °C NMR (100 MHz, DMSO-de): d = 18.4, 38.6, 51.2, 56.7, 119.0, 123.4, 128.0, 146.3,
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151.9, 157.9, 158.5, 165.4. Anal. Calcd for C;sH3BrN,O3: C, 51.60; H, 3.75; N, 8.02;

Found: C, 51.42; H, 3.64; N, 8.18

Ethyl 6-amino-4-(4-bromophenyl)-5-cyano-2-methyl-4H-pyran-3-carboxylate (Table 4,
entry 6)

Yield 86%. Solid, m.p. 178°C. IR v (KBr): 3411, 3329, 3224, 2981, 2195, 1698, 1670,
1609, 1486, 1369, 1265, 1181, 1072 cm™. "H NMR (300 MHz, CDCl3): § = 1.12 (t, J = 7.2
Hz, 2H), 2.38 (s, 3H), 4.00-4.06 (m, 2H), 4.42 (s, 1H), 4.51 (s, 2H), 7.09 (d, J = 8.1 Hz, 2H),
7.42 (d, J= 8.1 Hz, 2H) ppm

Methyl 6-amino-5-cyano-4-(4-methoxyphenyl)-2-methyl-4H-pyran-3-carboxylate (Table 4,
entry 7)

Yield 84%. Solid, m.p. 150°C. IR vmax (KBr): 3425, 3336, 3207, 2951, 2196, 1725, 1676,
1607, 1409, 1342, 1262, 1177, 1059 cm™. 'H NMR (400 MHz, CDCls): § = 2.35 (s, 3H),
3.59 (s, 3H), 3.78 (s, 3H), 4.39 (s, 1H), 4.48 (s, 2H), 6.82 (d, /=9.2 Hz, 2H), 7.11 (d, J=9.2
Hz, 2H) ppm

Ethyl 6-amino-5-cyano-4-(4-methoxyphenyl)-2-methyl-4H-pyran-3-carboxylate (Table 4,
entry 8)

Yield 84%. Solid, m.p. 135°C. IR vmax (KBr): 3407, 3332, 3203, 2977, 2191, 1707, 1648,
1608, 1411, 1335, 1262, 1175, 1060 cm™. "H NMR (300 MHz, CDCl3): 6 = 1.12 (t, J = 7.2
Hz, 2H), 2.36 (s, 3H), 3.78 (s, 3H) 4.00-4.08 (m, 2H), 4.40 (s, 1H), 4.44 (s, 2H), 6.83 (d, J =
8.7 Hz, 2H), 7.12 (d, J= 8.7 Hz, 2H) ppm

Methyl 6-amino-5-cyano-2-methyl-4-p-tolyl-4H-pyran-3-carboxylate (Table 4, entry 9)
Yield 82%. Solid, m.p. 175°C. IR vmax (KBr): 3410, 3332, 3204, 2954, 2191, 1707, 1674,
1609, 1407, 1343, 1266, 1063 cm™. "H NMR (400 MHz, CDCls): 6 = 2.30 (s, 3H), 3.36 (s,

3H), 3.59 (s, 3H), 4.41 (s, 1H), 4.43 (s, 2H), 7.08-7.17 (m 2H) ppm.

10
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Ethyl 6-amino-5-cyano-2-methyl-4-p-tolyl-4H-pyran-3-carboxylate (Table 4, entry 10)
Yield 82%. Solid, m.p. 180°C. IR vy (KBr): 3412, 3331, 3227, 2981, 2198, 1707, 1689,
1610, 1331, 1262, 1179, 1062 cm™. "H NMR (300 MHz, CDCl3): 6 = 1.12 (t, J = 7.2 Hz,
2H), 2.31 (s, 3H), 2.36 (s, 3H), 4.00-4.07 (m, 2H), 4.41 (s, 1H), 4.43 (s, 2H), 7.06-7.09 (m,
4H) ppm

Methyl 6-amino-5-cyano-2-methyl-4-(4-nitrophenyl)-4H-pyran-3-carboxylate (Table 4,
entry 11)

Yield 84%. Solid, m.p. 165-167°C. IR vmax (KBr): 3399, 3328, 3202, 2956, 2204, 1707,
1672, 1644, 1521, 1340, 1274, 1178, 1057 cm™. "H NMR (400 MHz, DMSO-d): = 2.34 (s,
3H), 3.57 (s, 3H), 4.32 (s, 1H), 6.57 (s, 2H), 7.09 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H)
ppm. °C NMR (100 MHz, DMSO-de): d = 18.3, 38.2, 51.2, 57.3, 106.7, 119.3, 119.9, 128.9,
131.1, 157.0, 158.4, 165.6. Anal. Calcd for C;sH3N3O5: C, 57.14; H, 4.16; N, 13.33; Found
:C,57.08; H, 4.12; N, 13.44.

Ethyl 6-amino-5-cyano-2-methyl-4-(4-nitrophenyl)-4H-pyran-3-carboxylate (Table 4, entry
12)

Yield 82%. Solid, m.p. 175°C. IR vmax (KBr): 3404, 3331, 3203, 2981, 2198, 1708, 1674,
1607, 1346, 1271, 1174, 1060 cm™. '"H NMR (300 MHz, CDCl;): § = 1.11 (t, J = 7.2 Hz,
2H), 2.43 (s, 3H), 4.01-4.08 (m, 2H), 4.57 (s, 1H), 4.61 (s, 2H), 7.39 (d, J = 8.7 Hz, 2H), 8.19
(d, J=8.4 Hz, 2H) ppm

Methyl 6-amino-5-cyano-2-methyl-4-(3-nitrophenyl)-4H-pyran-3-carboxylate (Table 4,
entry 13)

Yield 82%. Solid, m.p. 210°C. IR vmax (KBr): 3402, 3329, 3224, 2957, 2192, 1707, 1679,
1607, 1417, 1345, 1271, 1181, 1066 cm™. '"H NMR (400 MHz, CDCls): § = 2.42 (s, 3H),

3.61 (s, 3H), 4.58 (s, 2H), 5.29 (s, 1H), 7.46-7.59 (m, 2H), 8.04-8.12 (m, 2H) ppm.
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Ethyl 6-amino-5-cyano-2-methyl-4-(3-nitrophenyl)-4H-pyran-3-carboxylate (Table 4, entry
14)

Yield 80%. Solid, m.p. 170°C. IR vmax (KBr): 3404, 3328, 3221, 2989, 2194, 1702, 1645,
1603, 1440, 1347, 1270, 1179, 1061 cm™. "H NMR (400 MHz, CDCl3): 6 = 1.12 (t, J = 6.8
Hz, 2H), 2.42 (s, 3H), 4.04-4.08 (m, 2H), 4.58 (s, 1H), 4.62 (s, 2H), 7.49-7.58 (m, 2H), 8.05-
8.08 (m, 2H) ppm

Methyl 6-amino-5-cyano-2-methyl-4-(2-nitrophenyl)-4H-pyran-3-carboxylate (Table 4,
entry 15)

Yield 79%. Solid, m.p. 181-183°C. IR vmax (KBr): 3459, 3331, 3208, 2951, 2205, 1728,
1628, 1605, 1529, 1431, 1227, 1073, 944 cm™. "H NMR (400 MHz, DMSO-dy): 6 = 2.37 (s,
3H), 3.46 (s, 3H), 5.07 (s, 1H), 6.64 (s, 2H), 7.37-7.41 (m, 2H), 7.61 (d, J= 7.6 Hz, 2H), 7.74
(d, J= 8.4 Hz, 1H) ppm. *C NMR (100 MHz, DMSO-ds): 6 = 18.3, 32.6, 51.2, 56.5, 106.5,
118.7, 123.1, 127.4, 130.2, 132.8, 139.2, 148.7, 158.1, 158.9, 165.1. Anal. Calcd for

C1sH13N305: C, 57.14; H, 4.16; N, 13.33; Found : C, 57.10; H, 4.08; N, 13.48.
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Copies of 'H and “C NMR spectra of Compound (Table 4, entry 5):
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Copies of 'H and ®C NMR spectra of Compound (Table 4, entry 11):

14




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

MeO

NO,

EN

NH,

T
180

T T T T T T T
LTD 150 150 140 1350 120 Lo

Copies of 'H and ®C NMR spectra of Compound (Table 4, entry 15):




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

10 9 B ¥ & L] 1] oo
T T T T T T T T T T T T
19 180 LF0 LG 1%0 140 130 190 110 L0 0 10 ppe®C

16



	Supporting Information


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



