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2-Amino-4-(4-methoxyphenyl)-6-(2-methyl-1H-indol-3-yl)-4 H-pyran-3,5-dicarbonitrile(L1)

White solid; Mp:263-265 °C; FT-IR (KBr, cm™): 3459, 3304, 2209, 2194, 16667; 'H NMR (500
MHz, DMSO-dg) 5 11.76 (s, 1H), 7.48 (d, J = 7.4 Hz, 1H), 7.39 (d, J = 7.6 Hz, 1H), 7.31 (d, J =
8.0 Hz, 2H), 7.22 — 7.07 (m, 4H), 7.01 (d, J = 8.0 Hz, 2H), 4.43 (s, 1H), 3.79 (s, 3H), 2.4 (s, 3H).
13C NMR (126 MHz, DMSO) & 159.4, 155.8, 139.5, 135.8, 135.6, 129.3, 126.5, 122.3, 120.8,
120.0, 119.7, 118.4, 114.9, 111.8, 103.8, 91.4, 56.8, 55.7, 14.0.

2-Amino-4-(4-chlorophenyl)-6-(2-methyl-1H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(L2)

White solid; Mp:268-270 °C; FT-IR (KBr, cm!): 3487, 3322, 2217, 2200, 1663; 'H NMR (400
MHz, DMSO-d) 6 11.79 (s, 1H), 7.53 (d, J = 8.4 Hz, 2H), 7.49 — 7.40 (m, 3H), 7.38 (d, /= 7.8
Hz, 1H), 7.29 (s, 2H), 7.15 (t, J= 7.4 Hz, 1H), 7.10 (t, /= 7.9 Hz, 1H), 4.55 (s, 1H), 2.42 (s, 3H).
13C NMR (151 MHz, DMSO) $ 159.8, 156.7, 139.6, 139.5, 135.4, 133.0, 131.5, 130.7, 130.2,
128.6, 126.3, 122.2, 120.7, 119.6, 119.5, 117.9, 111.7, 103.5, 88.7, 54.5, 38.6, 13.9.

2-Amino-4-(2-chlorophenyl)-6-(2-methyl-1H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(L3)

White solid; Mp:236-238 °C; FT-IR (KBr, cm™'): 3456, 3321, 2215, 2199, 1667; 'H NMR (600
MHz, DMSO-dg) 5 11.78 (s, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.49 — 7.43 (m, 2H), 7.42 — 7.36 (m,
2H), 7.27 (s, 2H), 7.14 (t, J= 7.5 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H), 4.95 (s, 1H), 2.43 (s, 3H). 1*C
NMR (151 MHz, DMSO) § 154.4, 151.1, 137.1, 136.8, 136.0, 132.4, 131.8, 130.8, 129.7, 129.3,
125.6, 123.8, 122.8, 121.8, 121.5, 116.9, 114.9, 112.9, 112.6, 88.7, 40.5, 29.9.

2-Amino-6-(2-methyl-1H-indol-3-yl)-4-(4-nitrophenyl)-4H-pyran-3,5-dicarbonitrile(L4)

Yellow solid; Mp:284-286 °C; FT-IR (KBr, cm!): 3645, 3485,2216,2201,1664; 'H NMR (600
MHz, DMSO-dq) 6 11.82 (s, 1H), 8.33 (d, J = 8.8 Hz, 2H), 7.71 (d, J = 8.8 Hz, 2H), 7.47 (d, J =

7.8 Hz, 1H), 7.41 — 7.37 (m, 3H), 7.15 (t, J = 7.5 Hz, 1H), 7.10 (t, J = 7.5 Hz, 1H), 4.76 (s, 1H),



2.43 (s, 3H). 3C NMR (151 MHz, DMSO) 3 159.6, 156.7, 150.8, 147.6, 139.8, 135.4, 129.5,
126.3, 124.8, 122.3, 120.8, 120.8, 119.7, 119.5, 118.0, 111.8, 103.4, 89.3, 56.5, 55.0, 14.0.

2-Amino-6-(2-methyl-1H-indol-3-yl)-4-(3-nitrophenyl)-4H-pyran-3,5-dicarbonitrile(L5)

Yellow solid; Mp: 252-254 °C; FT-IR (KBr, cm!): 3475, 3335, 2199, 1669; 'H NMR (600 MHz,
DMSO-de) & 11.78 (s, 1H), 7.52 (t, J= 8.5 Hz, 2H), 7.49 — 7.43 (m, 2H), 7.41 — 7.36 (m, 2H), 7.27
(s, 2H), 7.14 (t, J= 7.5 Hz, 1H), 7.10 (t, J = 7.4 Hz, 1H), 4.95 (s, 1H), 2.43 (s, 3H). 3C NMR (151
MHz, DMSO) § 159.8, 156.7, 139.6, 139.5, 135.4, 133.0, 131.5, 130.7, 130.2, 128.6, 126.3, 122.2,
120.7, 119.6, 119.5, 117.9, 111.7, 103.5, 88.7, 54.5, 38.5, 13.9.

2-Amino-4-(4-bromophenyl)-6-(2-methyl-1H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(L6)

White solid; Mp:267-269 °C; FT-IR (KBr, cm!): 3845, 3331, 2216, 2199, 1662; 'H NMR (600
MHz, DMSO-d;) 6 11.78 (s, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.46 (d, /= 7.9 Hz, 1H), 7.39 — 7.34
(m, 3H), 7.28 (s, 2H), 7.14 (t, J= 7.5 Hz, 1H), 7.10 (t, J= 7.5 Hz, 1H), 4.53 (s, 1H), 2.42 (s, 3H).
13C NMR (151 MHz, DMSO) é 159.4, 156.1, 143.0, 139.6, 135.4, 132.4, 130.3, 126.3, 126.3,
122.2,121.5,121.4, 120.7, 119.7, 119.6, 118.1, 111.7, 103.5, 90.2, 55.6, 40.5, 13.9.
2-Amino-4-(3,4-dimethoxyphenyl)-6-(2-methyl-1H-indol-3-yl)-4H-pyran-3,5-

dicarbonitrile(L7)

White solid; Mp:205-207 °C; FT-IR (KBr, cm™'): 3478, 3463, 3334, 2206, 1664; 'H NMR (500
MHz, DMSO-ds) & 11.75 (s, 1H), 7.47 (d, J = 7.6 Hz, 1H), 7.38 (d, J = 7.9 Hz, 1H), 7.19 — 7.06
(m, 4H), 7.02 (d, J= 8.1 Hz, 1H), 6.96 — 6.87 (m, 2H), 4.42 (s, 1H), 3.84 — 3.73 (m, 6H), 2.44 (s,
3H).13C NMR (126 MHz, DMSO) § 158.7, 155.2, 149.0, 145.4, 138.9, 135.5, 134.9, 125.9, 125.9,
121.7,120.2,119.7, 119.0, 117.8, 112.1, 111.2, 111.1, 105.3, 103.2, 90.6, 83.1, 56.1, 55.5, 13.3.

2-Amino-6-(2-methyl-1H-indol-3-yl)-4-(pyridin-4-yl)-4 H-pyran-3,5-dicarbonitrile(L8)



yellow solid; Mp:226-228 °C; FT-IR (KBr, cm™'): 3451, 3342, 2203, 1665; '"H NMR (500 MHz,
DMSO-dg) & 11.80 (s, 1H), 8.70 — 8.62 (m, 2H), 7.48 (d, J = 7.6 Hz, 1H), 7.45 — 7.41 (m, 2H),
7.41 —7.34 (m, 3H), 7.16 (t, J = 7.2 Hz, 1H), 7.11 (t, J = 7.1 Hz, 1H), 4.59 (s, 1H), 2.43 (s, 3H).
13C NMR (126 MHz, DMSO) 6 159.2, 156.4, 151.3, 150.4, 139.3, 135.0, 125.8, 122.7, 121.8,
120.3,119.2,118.9, 117.4, 111.3, 102.9, 88.6, 60.0, 54.3, 13.4

2-Amino-4-(4-cyanophenyl)-6-(2-methyl-1H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(L9)

White solid; Mp:257-259 °C; FT-IR (KBr, cm!): 3459, 3323, 3364, 2231, 2218, 2197; '"H NMR
(500 MHz, DMSO-dg) 6 11.79 (s, 1H), 7.94 (d, J= 7.8 Hz, 2H), 7.63 (d, /= 7.8 Hz, 2H), 7.47 (d,
J=7.6 Hz, 1H), 7.39 (d, /J=7.8 Hz, 1H), 7.34 (s, 2H), 7.16 (t, J="7.1 Hz, 1H), 7.11 (t, J=7.3 Hz,
1H), 4.68 (s, 1H), 2.43 (s, 3H). 3C NMR (126 MHz, DMSO) 8 159.1, 156.2, 148.4, 139.3, 135.0,
133.0,128.7,125.8,121.8, 120.3, 119.2,118.9, 118.6, 117.5, 111.3, 110.7, 103.0, 89.0, 54.7, 13 .4.
2-Amino-6-(2-methyl-1H-indol-3-yl)-4-(pyridin-3-yl)-4H-pyran-3,5-dicarbonitrile(L10)

Yellow solid; Mp:220-222 °C; FT-IR (KBr, cm!): 3449, 3316, 2199, 1662; '"H NMR (500 MHz,
DMSO-dg) 6 11.79 (s, 1H), 8.61 (d, J = 16.9 Hz, 2H), 7.85 (d, J = 7.5 Hz, 1H), 7.55 — 7.45 (m,
2H), 7.39 (d, J = 7.7 Hz, 1H), 7.32 (s, 2H), 7.19 — 7.04 (m, 2H), 4.64 (s, 1H), 2.44 (s, 3H). 13C
NMR (126 MHz, DMSO) 6 159.1, 156.0, 149.1, 148.8, 139.1, 138.4, 135.4, 134.9, 125.8, 124.3,
121.8,120.2, 119.1, 119.0, 117.5, 111.2, 103.0, 89.3, 54.8, 37.6, 13.4.
2-Amino-4-(4-chlorophenyl)-6-(1H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(11)

White solid; Mp:254-256 °C; FT-IR (KBr, cm!): 3459, 3306, 2203, 2153, 1674; 'H NMR (600
MHz, DMSO-dg) 6 12.01 (s, 1H), 8.14 (d, /= 2.9 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H), 7.52 — 7.48
(m, 3H), 7.40 — 7.34 (m, 4H), 7.24 (t, /= 7.6 Hz, 1H), 7.16 (t, J = 7.5 Hz, 1H), 4.50 (s, 1H). *C
NMR (151 MHz, DMSO) 6 159.1, 156.3, 142.5, 136.4, 132.8, 130.1, 129.9, 129.4, 124.9, 123.1,

122.0,121.4,119.6,119.3,119.3, 112.8, 105.7, 105.7, 84.0, 55.8, 39.4.



2-Amino-4-(4-bromophenyl)-6-(1 H-indol-3-yl)-4 H-pyran-3,5-dicarbonitrile(12)

White solid; Mp:210-212 °C; FT-IR (KBr, cm™'): 3457, 3306, 2201, 2151, 1672; '"H NMR (500
MHz, DMSO-dg) 6 11.99 (s, 1H), 8.04 (d, /= 97.6 Hz, 2H), 7.75 — 7.44 (m, 3H), 7.42 — 7.08 (m,
6H), 4.49 (s, 1H). >C NMR (126 MHz, DMSO) 3 158.7, 155.8, 142.4, 135.9, 131.8, 129.9, 129.4,
124.4,122.6, 122.6, 121.5, 120.9, 119.0, 118.7, 112.3, 105.2, 83.5, 70.1, 55.4.
2-Amino-6-(1H-indol-3-yl)-4-(3-nitrophenyl)-4H-pyran-3,5-dicarbonitrile(13)

Yellow solid; Mp:248-250 °C; FT-IR (KBr, cm™!): 3457, 3357, 3253, 2201, 1663; 'H NMR (500
MHz, DMSO-dg) 6 12.02 (s, 1H), 8.43 — 8.07 (m, 3H), 8.07 — 7.67 (m, 3H), 7.62 — 7.40 (m, 3H),
7.21 (d, 2H), 4.76 (s, 1H). BC NMR (126 MHz, DMSO) 3 158.9, 156.3, 148.1, 145.2, 135.9, 134.5,
130.7, 129.6, 122.8, 122.7, 122.1, 121.5, 121.0, 118.6, 118.6, 112.3, 107.3, 73.2, 64.6, 39.0.

2-Amino-6-(1H-indol-3-yl)-4-(4-nitrophenyl)-4H-pyran-3,5-dicarbonitrile(14)

Yellow solid; Mp:239-241 °C; FT-IR (KBr, cm™): 3435, 3332, 3272, 2209, 2194, 1666; 'H NMR
(500 MHz, DMSO-d;) 6 12.02 (s, 1H), 8.30 (s, 2H), 8.06 (d, J = 94.3 Hz, 2H), 7.66 (s, 2H), 7.58
—7.35 (m, 3H), 7.20 (d, J = 31.8 Hz, 2H), 4.70 (s, 1H). '*C NMR (126 MHz, DMSO) § 158.8,
156.4, 150.2, 147.1, 135.9, 129.6, 129.1, 124.4, 124.2, 122.7, 121.5, 121.0, 118.8, 118.6, 112.3,
105.2, 82.6, 54.8.
2-Amino-6-(1H-indol-3-yl)-4-(naphthalen-2-yl)-4H-pyran-3,5-dicarbonitrile(15)

Yellow solid; Mp:205-207 °C; FT-IR (KBr, cm!): 3478, 3310, 2204, 1675; '"H NMR (500 MHz,
DMSO-dg) 6 11.98 (s, 1H), 8.14 (s, 1H), 8.07 — 7.81 (m, 5H), 7.62 — 7.42 (m, 4H), 7.38 — 7.13 (mm,
4H), 4.61 (s, 1H). *C NMR (126 MHz, DMSO) & 158.6, 155.7, 140.3, 135.4, 132.9, 132.5, 129.3,
128.9, 127.9, 127.5, 126.5, 126.2, 125.5, 122.6, 122.4, 121.5, 121.5, 120.9, 119.2, 118.9, 112.2,
72.2,64.4,55.8.

2-Amino-6-(1H-indol-3-yl)-4-(pyridin-4-yl)-4H-pyran-3,5-dicarbonitrile(16)



Yellow solid; Mp:220-222 °C; FT-IR (KBr, cm!): 3374, 3252, 2205, 2194, 1659; 'TH NMR (500
MHz, DMSO-ds) § 12.03 (s, 1H), 8.63 (s, 2H), 8.07 (d, J = 106.3 Hz, 2H), 7.69 — 7.32 (m, 5H),
7.21(d,J=29.4 Hz, 2H), 4.53 (s, 1H). 3C NMR (126 MHz, DMSO) & 158.9, 156.5, 151.3, 150.3,
135.9,129.6, 124.4, 122.7, 122.7, 121.5, 121.0, 118.9, 118.6, 112.3, 105.1, 82.4, 54.5, 39.0.

2-Amino-6-(1H-indol-3-yl)-4-(4-methoxyphenyl)-4H-pyran-3,5-dicarbonitrile(I7)

White solid; Mp:246-248 °C; FT-IR (KBr, cm!): 3425, 3337, 3182, 2198, 1665; 'H NMR (500
MHz, DMSO-dg) 6 11.95 (s, 1H), 8.03 (d, J = 81.3 Hz, 2H), 7.51 (s, 1H), 7.33 — 7.12 (m, 6H),
6.98 (s, 2H), 4.37 (s, 1H), 3.77 (s, 3H). 3C NMR (126 MHz, DMSO) 3 158.7, 158.5, 155.3, 135.9,
135.1,129.1, 128.7, 124.5, 122.6, 121.4,120.9, 119.2, 118.9, 114.2, 112.2, 105.4, 84.5, 56.3, 55.1,
39.0.

2-Amino-4-(4-cyanophenyl)-6-(1H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(18)

White solid; Mp:260-262 °C; FT-IR (KBr, cnr'): 3456, 3316, 3353, 2225, 2202, 1665; 'H NMR
(500 MHz, DMSO-dj) 5 12.02 (s, 1H), 8.15 (s, 1H), 8.04 — 7.83 (m, 3H), 7.70 — 7.33 (m, SH), 7.20
(d, J = 34.7 Hz, 2H), 4.62 (s, 1H). 3C NMR (126 MHz, DMSO) § 158.8, 156.3, 148.3, 135.9,
133.0, 129.6, 128.7, 124.4, 124.4, 122.7, 121.5, 121.0, 118.9, 118.6, 112.3, 110.6, 105.2, 82.7,
54.9.

2-Amino-4-(2,6-dichlorophenyl)-6-(1 H-indol-3-yl)-4H-pyran-3,5-dicarbonitrile(19)

White solid; Mp:238-240 °C; FT-IR (KBr, cm!): 3444, 3314, 3187, 2199, 1675; 'H NMR (500
MHz, DMSO-dg) 6 11.98 (s, 1H), 8.02 (d, /= 91.9 Hz, 2H), 7.61 — 7.47 (m, 3H), 7.45 — 7.33 (m,
3H), 7.20 (d, J = 34.4 Hz, 2H), 5.49 (s, 1H). 3C NMR (126 MHz, DMSO) & 159.5, 157.2, 135.9,
134.3, 131.0, 130.5, 129.2, 128.9, 124.5, 124.4, 122.6, 121.4, 120.9, 118.6, 118.2, 112.3, 105.2,
79.9, 51.8, 36.2.

2-Amino-6-(1H-indol-3-yl)-4-(pyridin-3-yl)-4H-pyran-3,5-dicarbonitrile(110)

5



Yellow solid; Mp:238-240 °C; FT-IR (KBr, cm™!): 3372, 3296, 3115, 2204, 2191, 1672; '"H NMR
(500 MHz, DMSO-d;) 6 12.00 (s, 1H), 8.58 (s, 2H), 8.27 — 7.72 (m, 3H), 7.60 — 7.31 (m, 4H), 7.20
(d, J=33.7 Hz, 2H), 4.57 (s, 1H). 3C NMR (126 MHz, DMSO) & 158.8, 156.2, 149.0, 148.8,
138.3, 135.9, 135.4, 129.5, 124.4, 124.2, 122.6, 121.5, 120.9, 118.9, 118.7, 112.3, 105.2, 83.1,
55.0,37.2.

2-Amino-4-(3,4-dimethoxyphenyl)-6-(1 H-indol-3-yl)-4 H-pyran-3,5-dicarbonitrile(I111)

Yellow solid; Mp.228-230 °C; FT-IR (KBr, cm™): 3426, 3342, 3205, 2203, 1667; 'H NMR (500
MHz, DMSO-dg) 6 11.89 (s, 1H), 7.97 (d, J = 86.3 Hz, 2H), 7.59 — 6.58 (m, 8H), 4.38 (s, 1H),
3.73 (s, 6H). °C NMR (126 MHz, DMSO) § 158.5, 155.3, 148.8, 148.3, 135.9, 135.4, 129.1,

122.6,122.5,121.4,120.8,119.7,119.7,119.2, 118.8, 112.1, 111.3, 105.4, 104.8, 55.7, 55.5, 39.0.
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