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Spectral Analysis
3-Acetyl-2H-chromen-2-one (coumarin 1)
[image: ]
Yield: 92 %. Colour: white powder. Mw: 188.18 gmol-1. Mp: 120-122 ℃. IR (, cm-1): 3058 (Csp2-H), 2929 (Csp3-H), 1722 (C=O), 1676 (C=O), 1551 (C=C aromatic), 1202 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.50 (1H, s, H-4), 7.67-7.63 (2H, m, H-5, 7), 7.37 (1H, d, J=10 Hz, H-8), 7.34 (1H, t, J=5 Hz, H-6), 2.72 (3H, s, H-2′). 13C NMR (125 MHz, CDCl3, ppm): C=196.5 (C-1′), 159.2 (C-2), 155.3 (C-9), 147.5 (C-4), 134.4 (C-5), 130.2 (C-7), 125.0 (C-6), 124.4 (C-3), 118.2 (C-10), 116.7 (C-8), 30.6 (C-2′).
4-Acetyl-8-methoxy-2H-chromen-2-one (coumarin 2)
[image: ]
Yield: 92 %. Colour: white powder. Mw: 188.18 gmol-1. Mp: 120-122 ℃. IR (, cm-1): 3058 (Csp2-H), 2929 (Csp3-H), 1722 (C=O), 1676 (C=O), 1551 (C=C aromatic), 1202 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.50 (1H, s, H-4), 7.67-7.63 (2H, m, H-5, 7), 7.37 (1H, d, J=10 Hz, H-8), 7.34 (1H, t, J=5 Hz, H-6), 2.72 (3H, s, H-2′). 13C NMR (125 MHz, CDCl3, ppm): C=196.5 (C-1′), 159.2 (C-2), 155.3 (C-9), 147.5 (C-4), 134.4 (C-5), 130.2 (C-7), 125.0 (C-6), 124.4 (C-3), 118.2 (C-10), 116.7 (C-8), 30.6 (C-2′).
3-Acetyl-8-ethoxy-2H-chromen-2-one (coumarin 3)
[image: ]
Yield: 94 %. Colour: yellow powder. Mw: 232.24 gmol-1. Mp: 156-168 ℃. IR (, cm-1): 2988 (Csp2-H), 2901 (Csp3-H), 1717 (C=O), 1674 (C=O), 1460 (C=C aromatic), 1276 (C-O), 1206 (C-O), 1090 (C-C). 1H NMR (500 Hz, CDCl3, ppm): H=8.46 (1H, s, H-4), 7.23 (1H, t, J=5, H-6), 7.21 (1H, d, J=10 Hz, H-5), 7.17 (1H, d, J=10 Hz, H-7), 4.19 (2H, q, H-3′), 2.72 (3H, s, H-2′), 1.51 (3H, s, H-4′). 13C NMR (125 MHz, CDCl3, ppm): C=195.7 (C-1′), 158.9 (C-2), 147.8 (C-4), 146.4 (C-8), 145.2 (C-9), 124.8 (C-5), 124.5 (C-3), 121.2 (C-6), 118.9 (C-10), 117.1 (C-7), 65.1 (C-3′), 30.6 (C-2′), 14.7 (C-4′).



3E-[3-(1-Methyl-1H-pyrrol-2-yl)acryloyl]-2H-chromen-2-one, 1a
[image: ]
Yield: 62 %. Colour: orange solid. Mw: 279.08 gmol-1. Mp: 162-165 °C. IR ( cm-1): 3091 (Csp2-H), 2942 (Csp3-H), 1724 (C=O), 1675 (C=O), 1553 (C=C vinyl), 1454 (C=C aromatic), 1327 (C-N). 1H NMR (500 Hz, CDCl3, ppm): H=8.62 (1H, s, H-4), 7.94 (1H, d, J=10, H-5), 7.73 (1H, t, J=10 Hz, H-6), 7.70 (1H, d, J=15 Hz, H-3′), 7.48 (1H, d, J=10 Hz, H-8), 7.42 (1H, t, J=10 Hz, H-7), 7.35 (1H, d, J=15 Hz, H-2′), 7.13 (1H, d, H-5″), 6.87 (1H, d, H-3″), 6.19 (1H, d, H-4″), 3.76 (3H, s, H-6″). 13C NMR (125 MHz, CDCl3, ppm): C=186.4 (C-1′), 159.0 (C-2), 154.7 (C-9), 146.7 (C-4, C-3′), 134.4 (C-3), 133.0 (C-2″), 130.7 (C-2′), 130.0 (C-7), 126.4 (C-5″), 125.3 (C-5, C-6), 119.0 (C-8), 116.6 (C-3″), 114.4 (C-10), 110.2 (C-4″), 34.6 (C-6″).
3E-[3-(5-Methylfuran-2-yl)acryloyl]-2H-chromen-2-one, 1b
[image: ]
Yield: 61 %. Colour: yellow solid. Mw: 380.27 gmol-1. Mp: 160-163 ℃. IR ( cm-1): 3046 (Csp2-H), 2929 (Csp3-H), 1729 (C=O), 1611 (C=O), 1548 (C=C vinyl), 1458 (C=C aromatic), 1251 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.54 (1H, s, H-4), 7.68 (1H, d, J=15 Hz, H-3′), 7.65 (1H, d, J=5 Hz, H-5), 7.62 (1H, d, J=5 Hz, H-7), 7.58 (1H, d, J=15 Hz, H-2′), 7.39 (1H, d, J=10 Hz, H-8), 7.34 (1H, t, H-6), 6.69 (1H, d, J=5 Hz, H-3″), 6.13 (1H, d, J=5 Hz, H-4″), 2.39 (3H, s, H-6″). 13C NMR (125 MHz, CDCl3, ppm): C=186.2 (C-1′), 159.4 (C-2), 156.9 (C-5″), 155.2 (C-2″), 150.5 (C-9), 147.7 (C-4), 134.1 (C-5), 131.2 (C-3′), 130.1 (C-7), 125.7 (C-3), 125.0 (C-2′), 119.7 (C-6), 119.4 (C-2″), 118.6 (C-10), 116.8 (C-8), 109.7 (C-4″) 14.2 (C-6″).
3E-[3-(Thiophen-2-yl)acryloyl]-2H-chromen-2-one, 1c
[image: ]
Yield: 84 %. Colour: pale yellow solid. Mw: 282.31 gmol-1. Mp: 157-159 ℃. IR ( cm-1): 3041 (Csp2-H), 1724 (C=O), 1606 (C=O), 1553 (C=C vinyl), 1449 (C=C aromatic), 1202 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.57 (1H, s, H-4), 8.00 (1H, d, J=15 Hz, H-3′), 7.74 (1H, d, J=15 Hz, H-2′), 7.68 (1H, d, J=5 Hz, H-7), 7.65 (1H, d, J=10 Hz, H-5), 7.39 (1H, d, J=10 Hz, H-8), 7.41 (1H, d, H-6), 7.35 (1H, t, H-5″), 7.22 (1H, d, J=5 Hz, H-3″), 6.76 (1H, dd, J=5 Hz, H-4″). 13C NMR (125 MHz, CDCl3, ppm): C=185.9 (C1′), 159.3 (C-2), 155.2 (C-9), 148.0 (C-4), 140.4 (C-2″), 137.4 (C-3′), 134.2 (C-7), 132.5 (C-5), 130.0 (C-2′), 129.7 (C-6), 128.4 (C-5″), 125.2 (C-8), 125.0 (C-3), 122.7 (C-3″), 118.5 (C-10), 116.7 (C-4″).
3E-[3-(5-Methylthiophen-2-yl)acryloyl]-2H-chromen-2-one, 1d
[image: ]
Yield: 79 %. Colour: yellow solid. Mw: 296.34 gmol-1. Mp: 148-150 ℃. IR ( cm-1): 3051 (Csp2-H), 2915 (Csp3-H), 1724 (C=O), 1603 (C=O), 1571 (C=C vinyl), 1454 (C=C aromatic), 1204 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.55 (1H, s, H-4), 7.93 (1H, d, J=15 Hz, H-3′), 7.66 (1H, d, J=5 Hz, H-5), 7.64 (1H, t, J=5 Hz, H-7), 7.59 (1H, d, J=15 Hz, H-2′), 7.39 (1H, d, J=10 Hz, H-8), 7.34 (1H, t, J=10 Hz, H-6), 7.22 (1H, d, J=5, H-3″), 6.76 (1H, d, J=5 Hz, H-4″), 2.53 (3H, s, H-6″). 13C NMR (125 MHz, CDCl3, ppm): C=186.0 (C-1′), 159.4 (C-2), 155.3 (C-9), 147.8 (C-4), 145.9 (C-5″), 138.7 (C-2″), 138.1 (C-3′), 134.2 (C-3″), 133.6 (C-7), 130.1 (C-4″), 127.1 (C-2′), 125.5 (C-3), 125.1 (C-5), 121.5 (C-6), 118.7 (C-10), 116.8 (C-8), 16.2 (C-6″).
3E-[3-(5-Bromothiophen-2-yl)acryloyl]-2H-chromen-2-one, 1e
[image: ]
Yield: 64 %. Colour: brown solid. Mw: 359.94 gmol-1. Mp: 177-179 ℃. IR ( cm-1): 3051 (Csp2-H), 1724 (C=O), 1606 (C=O), 1553 (C=C vinyl), 1454 (C=C aromatic), 1246 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.58 (1H, s, H-4), 7.86 (1H, d, J=15 Hz, H-3′), 7.68 (1H, d, J=5 Hz, H-5), 7.66 (1H, d, J=15 Hz, H-2′), 7.64 (1H, t, J=5 Hz, H-7), 7.40 (1H, d, J=5 Hz, H-6), 7.36 (1H, d, J=5 Hz, H-8), 7.14 (1H, d, H-3″), 7.06 (1H, d, J=5 Hz, H-4″). 13C NMR (125 MHz, CDCl3, ppm): C=185.7 (C-1′), 159.3 (C-2), 155.2 (C-9), 148.2 (C-4), 142.0 (C-2″), 136.4 (C-3″), 134.3 (C-4″), 132.7 (C-7), 131.4 (C-3′), 130.1 (C-5), 125.0 (C-6), 124.9 (C-3), 122.9 (C-2′), 118.5 (C-10), 117.4 (C-5″), 116.7 (C-8).
3E-[3-(1-Methyl-1H-pyrrol-2-yl)acryloyl]-8-methoxy-2H-chromen-2-one, 2a
[image: ]
Yield: 49 %. Colour: orange solid. Mw: 309.10 gmol-1. Mp: 158-160 ℃. IR ( cm-1): 2942 (Csp2-H), 2882 (Csp3-H), 1724 (C=O), 1606 (C=O), 1566 (C=C vinyl), 1472 (C=C aromatic), 1268 (C-N), 1241 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.55 (1H, s, H-4), 7.98 (1H, d, J=15 Hz, H-3′), 7.66 (1H, d, J=10 Hz, H-5), 7.64 (1H, d, J=10 Hz, H-7), 7.59 (1H, d, J=15 Hz, H-2′), 7.39 (1H, d, J=10 Hz, H-5″), 7.35 (1H, t, J=10 Hz, H-6), 7.22 (1H, d, J=5, H-3″), 6.76 (1H, dd, J=5 Hz, H-4″), 3.95 (3H, s, H-6″), 2.52 (1H, s, H-5). 13C NMR (125 MHz, CDCl3, ppm): C=186.0 (C-1′), 159.4 (C-2), 155.3 (C-8), 147.8 (C-4), 146.2 (C-9), 145.9 (C-3), 138.7 (C-2″), 134.2 (C-3′), 133.6 (C-6), 130.0 (C-5), 127.1 (C-2′), 125.0 (C-7), 121.5 (C-3″), 118.7 (C-10), 116.8 (C4″), 55 .9 (C-11), 36.3 (C-6″).
3E-[3-(5-Methylfuran-2-yl)acryloyl]-8-methoxy-2H-chromen-2-one, 2b
[image: ]
Yield: 58 %. Colour: yellow solid. Mw: 310.31 gmol-1. Mp: 172-174 ℃. IR ( cm-1): 3046 (Csp2-H), 2843 (Csp3-H), 1724 (C=O), 1603 (C=O), 1566 (C=C vinyl), 1472 (C=C aromatic), 1198 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.52 (1H, s, H-4), 7.69 (1H, d, J=15 Hz, H-3′), 7.58 (1H, d, J=15 Hz, H-2′), 7.26 (1H, d, J=10 Hz, H-5), 7.23 (1H, t, J=10 Hz, H-6), 7.18 (1H, d, J=5 Hz, H-7), 6,68 (1H, d, H-3″), 6.13 (1H, d, H-4″), 3.99 (3H, s, H-11), 2.39 (3H, s, H-6″). 13C NMR (125 MHz, CDCl3, ppm): C=186.8 (C-1′), 158.8 (C-2), 158.6 (C-5″), 157.1 (C-2″), 150.2 (C-8), 147.7 (C-4), 146.7 (C-3′), 144.4 (C-6), 130.9 (C-9), 125.3 (C-5), 125.0 (C-3″), 122.1 (C-7), 120.0 (C-3), 119.1 (C-2′), 116.8 (C-4″), 110.5 (C-10) 56.6 (C-11), 14.2 (C-6″).
3E-[3-(Thiophen-2-yl)acryloyl]-8-methoxy-2H-chromen-2-one, 2c
[image: ]
Yield: 86 %. Colour: pale yellow solid. Mw: 312.34 gmol-1. Mp: 157-159 ℃. IR ( cm-1): 3082 (Csp2-H), 1724 (C=O), 1603 (C=O), 1575 (C=C vinyl), 1467 (C=C aromatic), 1201 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.53 (1H, s, H-4), 7.99 (1H, d, J=15 Hz, H-3′), 7.73 (1H, d, J=15 Hz, H-2′), 7.44 (1H, d, J=5 Hz, H-5″), 7.40 (1H, d, J=5 Hz, H-3″), 7.24 (1H, d, J=10 Hz, H-5), 7.21 (1H, t, J=10 Hz, H-6), 7.18 (1H, d, H-7), 7.08 (1H, dd, J=5 Hz, H-4″), 3.99 (3H, s, H-11). 13C NMR (125 MHz, CDCl3, ppm): C=186.7 (C-1′), 158.7 (C-2), 148.1 (C-4), 147.0 (C-8), 144.9 (C-9), 140.4 (C-2″), 137.4 (C-3′), 132.4 (C-3″), 129.7 (C-5″), 128.3 (C-4″), 125.3 (C-3), 124.8 (C-5), 122.7 (C-2′), 121.1 (C-6), 119.1 (C-10), 115.7 (C-7) 56.3 (C-11).
3E-[3-(5-Methylthiophen-2-yl)acryloyl]-8-methoxy-2H-chromen-2-one, 2d
[image: ]
Yield: 77 %. Colour: yellow solid. Mw: 326.37 gmol-1. Mp: 180-182 ℃. IR ( cm-1): 3068 (Csp2-H), 2848 (Csp3-H), 1724 (C=O), 1603 (C=O), 1575 (C=C vinyl), 1472 (C=C aromatic), 1268 (C-N). 1H NMR (500 Hz, CDCl3, ppm): H=8.52 (1H, s, H-3′), 7.92 (1H, d, J=15 Hz, H-3), 7.59 (1H, d, J=15 Hz, H-2), 7.24 (1H, d, J=5 Hz, H-3″), 7.21 (1H, d, J=5 Hz, H-5′), 7.18 (1H, t, J=5 Hz, H-7′), 6.75 (1H, d, H-4″), 3.99 (3H, s, H-4), 2.52 (3H, s, H-5). 13C NMR (125 MHz, CDCl3, ppm): C=186.0 (C-1), 158.7 (C-1′), 147.9 (C-3′), 147.0 (C-8′), 145.7 (C-5″), 144.8 (C-9′), 138.5 (C-2″), 138.0 (C-3), 133.5 (C-3″), 126.9 (C-2), 125.5 (C-2′), 124.7 (C-4″), 121.4 (C-6′), 121.1 (C-5′), 119.2 (C-4′), 115.6 (C-7′), 56.3 (C-4), 16.0 (C-5).
3E-[3-(5-Bromothiophen-2-yl)acryloyl]-8-methoxy-2H-chromen-2-one, 2e
[image: ]
Yield: 57 %. Colour: brown solid. Mw: 391.24 gmol-1. Mp: 198-200 ℃. IR ( cm-1): 3091 (Csp2-H), 2839 (Csp3-H), 1706 (C=O),  1606 (C=O), 1589 (C=C vinyl), 1480 (C=C aromatic), 1282 (C-O). 1H NMR (500 Hz, CDCl3, ppm): H=8.55 (1H, s, H-4), 7.86 (1H, d, J=15 Hz, H-3′), 7.66 (1H, d, J=15 Hz, H-2′), 7.28 (1H, d, J=5 Hz, H-5), 7.21 (1H, t, J=10 Hz, H-6), 7.19 (1H, d, J=10 Hz, H-7), 7.14 (1H, d, H-3″), 7.05 (1H, d, H-4″), 4.00 (3H, s, H-10). 13C NMR (125 MHz, CDCl3, ppm): C=186.8 (C-1′), 158.7 (C-2), 148.4 (C-4), 147.1 (C-8, 9), 142.0 (C-2″), 136.3 (C-3′), 132.6 (C-3″), 131.3 (C-2′), 125.1 (C-3), 124.8 (C-4″), 123.0 (C-6), 121.2 (C-5), 119.1 (C-10), 117.4 (C-5″), 115.8 (C-7), 56.39 (C-11).
3E-[3-(1-Methyl-1H-pyrrol-2-yl)acryloyl]-8-ethoxy-2H-chromen-2-one, 3a
[image: ]
Yield: 59 %. Colour: orange solid. Mw: 323.34 gmol-1. Mp: 184-186 ℃. IR ( cm-1): 3091 (Csp2-H), 2843 (Csp3-H), 1706 (C=O), 1606 (C=O), 1589 (C=C vinyl), 1476 (C=C aromatic), 1350 (C-N), 1241 (C-O), 1115 (C-C). 1H NMR (500 Hz, CDCl3, ppm): H=8.52 (1H, s, H-4), 7.77 (1H, d, J=15 Hz, H-3′), 7.63 (1H, d, J=15 Hz, H-2′), 7.55 (1H, d, H-5″), 7.24 (1H, d, J=5 Hz, H-5), 7.21 (1H, d, J=10 Hz, H-7), 7.17 (1H, t, J=10 Hz, H-6), 6.77 (1H, d, J=5 Hz, H-3″), 6.51 (1H, d, H-4″), 4.21 (2H, q, J=10 Hz, H-11), 2.73 (3H, s, H-6″), 1.52 (3H, t, J=10 Hz, H-12). 13C NMR (125 MHz, CDCl3, ppm): C=186.3 (C-1′), 158.8 (C-2), 151.7 (C-8), 148.1 (C-4), 146.4 (C-3′), 145.5 (C-9), 145.1 (C-3), 130.9 (C-5″), 125.4 (C-2″), 124.7 (C-2′), 121.5 (C-5), 121.1 (C-6), 119.2 (C-10), 116.9 (C-7), 116.9 (C-3″), 112.7 (C-4″), 65.1 (C-11), 30.6 (C-6″), 14.7 (C-12).
3E-[3-(5-Methylfuran-2-yl)acryloyl]-8-ethoxy-2H-chromen-2-one, 3b
[image: ]
Yield: 71 %. Colour: yellow solid. Mw: 324.33 gmol-1. Mp: 191-193 ℃. IR ( cm-1): 3061 (Csp2-H), 2979 (Csp3-H), 1733 (C=O), 1603 (C=O), 1544 (C=C vinyl), 1467 (C=C aromatic), 1255 (C-O), 1182 (C-O), 1115 (C-C). 1H NMR (500 Hz, CDCl3, ppm): H=8.53 (1H, s, H-4), 7.69 (1H, d, J=15 Hz, H-3′), 7.59 (1H, d, J=15 Hz, H-2′), 7.25 (1H, d, J=5 Hz, H-5), 7.21 (1H, t, J=10 Hz, H-6), 7.19 (1H, d, J=5 Hz, H-7), 6.71 (1H, d, J=5 Hz, H-3″), 6.16 (1H, d, J=5, H-4″), 4.24 (2H, q, J=10 Hz, H-11), 2.41 (3H, s, H-6″), 1.55 (3H, t, J=10 Hz, H-12). 13C NMR (125 MHz, CDCl3, ppm): C=186.6 (C-1′), 158.8 (C-2), 157.1 (C-5″), 150.1 (C-8), 147.8 (C-4), 145.9 (C-2″), 144.3 (C-9), 130.9 (C-3′), 125.8 (C-3), 125.3 (C-6), 121.8 (C-2′), 120.7 (C-5), 120.0 (C-3″), 119.5 (C-7), 117.5 (C-10), 110.5 (C-4″) 64.9 (C-11), 15.0 (C-6″), 14.2 (C-12).
3E-[3-(Thiophen-2-yl)acryloyl]-8-ethoxy-2H-chromen-2-one, 3c
[image: ]
Yield: 73 %. Colour: pale yellow solid. Mw: 326.37 gmol-1. Mp: 147-149 ℃. IR ( cm-1): 3091 (Csp2-H), 2979 (Csp3-H), 1724 (C=O), 1603 (C=O), 1571 (C=C vinyl), 1462 (C=C aromatic), 1268 (C-O), 1115 (C-C). 1H NMR (500 Hz, CDCl3, ppm): H=8.53 (1H, s, H-4), 8.00 (1H, d, J=15 Hz, H-3′), 7.73 (1H, d, J=15 Hz, H-2′), 7.46 (1H, d, J=5 Hz, H-5″), 7.41 (1H, d, J=5 Hz, H-3″), 7.25 (1H, d, J=5, Hz, H-5), 7.23 (1H, d, J=5 Hz, H-6), 7.18 (1H, d, J=5 Hz, H-7), 7.09 (1H, dd, J=5 Hz, H-4″), 4.21 (2H, q, J=10 Hz, H-11), 1.53 (3H, t, H-12). 13C NMR (125 MHz, CDCl3, ppm): C=186.3 (C-1′), 159.1 (C-2), 148.3 (C-4), 146.5 (C-8), 145.2 (C-9), 140.6 (C-2″), 137.5 (C-3′), 132.5 (C-5″), 129.8 (C-3″), 128.4 (C-4″), 125.4 (C-3), 124.4 (C-2′), 122.9 (C-6), 121.2 (C-5), 119.4 (C-10), 117.1 (C-7) 65.2 (C-11), 14.8 (C-12).
3E-[3-(5-Methylthiophen-2-yl)acryloyl]-8-ethoxy-2H-chromen-2-one, 3d
[image: ]
Yield: 71 %. Colour: yellow solid. Mw: 340.39 gmol-1. Mp: 162-164 ℃. IR ( cm-1): 3041 (Csp2-H), 2879 (Csp3-H), 1724 (C=O), 1603 (C=O), 1580 (C=C vinyl), 1467 (C=C aromatic), 1196 (C-O), 1120 (C-C). 1H NMR (500 Hz, CDCl3, ppm): H=8.51 (1H, s, H-4), 7.92 (1H, d, J=15 Hz, H-3′), 7.59 (1H, d, J=15 Hz, H-2′), 7.24 (1H, d, J=5 Hz, H-5), 7.22 (1H, d, J=5 Hz, H-6), 7.21 (1H, t, J=5 Hz, H-3″), 7.17 (1H, dd, J=5 Hz, H-7), 6.75 (1H, dd, J=5 Hz, H-4″), 4.21 (2H, q, J=10 Hz, H-11), 2.52 (3H, s, H-6″), 1.53 (3H, t, H-12). 13C NMR (125 MHz, CDCl3, ppm): C=186.2 (C-1′), 159.1 (C-2), 148.1 (C-4), 146.5 (C-8), 145.8 (C-5″), 145.2 (C-9), 138.7 (C-2″), 138.1 (C-3′), 133.6 (C-3″), 127.1 (C-4″), 125.6 (C-3), 124.8 (C-2′), 121.6 (C-6), 121.2 (C-5), 119.4 (C-10), 117.0 (C-7) 65.2 (C-11), 16.1 (C-6″), 14.8 (C-12).

3E-[3-(5-Bromothiophen-2-yl)acryloyl]-8-ethoxy-2H-chromen-2-one, 3e
[image: ]
Yield: 65 %. Colour: brown solid. Mw: 405.26 gmol-1. Mp: 176-178 ℃. IR ( cm-1): 3078 (Csp2-H), 2988 (Csp3-H), 1706 (C=O), 1603 (C=O), 1575 (C=C vinyl), 1467 (C=C aromatic), 1251 (C-O), 1174 (C-C); 1H NMR (500 Hz, CDCl3, ppm): H=8.54 (1H, s, H-4), 8.03 (1H, d, J=5 Hz, H-3″), 7.85 (1H, d, J=15 Hz, H-3′), 7.65 (1H, d, J=15 Hz, H-2′), 7.36 (1H, d, H-4″), 7.23 (1H, dd, J=5 Hz, H-5), 7.17 (1H, t, J=10 Hz, H-6), 7.06 (1H, d, H-7), 4.22 (2H, q, J=10 Hz, H-11), 1.53 (3H, t, H-12). 13C NMR (125 MHz, CDCl3, ppm): C=186.9 (C-1′), 158.9 (C-2), 148.4 (C-4), 146.4 (C-8), 145.1 (C-9), 142.0 (C-2″), 136.3 (C-3″), 132.6 (C-3′), 131.3 (C-4″), 125.0 (C-3), 124.8 (C-2′), 123.0 (C-6), 121.1 (C-5), 119.2 (C-10), 117.3 (C-5″), 117.1 (C-7) 65.1 (C-11), 14.7 (C-12).


























FT-IR, 1H-NMR and 13C-NMR spectra of compounds 1(a-e), 2(a-e) and 3(a-e).
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Figure S1. FT-IR, 1H-NMR and 13C-NMR spectra of compound 1a. (500 MHz, DMSO).
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Figure S2. FT-IR, 1H-NMR and 13C-NMR spectra of compound 1b. (500 MHz, CDCl3).
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Figure S3. FT-IR, 1H-NMR and 13C-NMR spectra of compound 1c. (500 MHz, CDCl3).
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Figure S4. FT-IR, 1H-NMR and 13C-NMR spectra of compound 1d. (500 MHz, CDCl3).
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Figure S5. FT-IR, 1H-NMR and 13C-NMR spectra of compound 1e. (500 MHz, CDCl3).
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Figure S6. FT-IR, 1H-NMR and 13C-NMR spectra of compound 2a. (500 MHz, CDCl3).
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[bookmark: _Hlk170946679]Figure S7. FT-IR, 1H-NMR and 13C-NMR spectra of compound 2b. (500 MHz, CDCl3, DMSO).
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[bookmark: _Hlk170946820]Figure S8. FT-IR, 1H-NMR and 13C-NMR spectra of compound 2c. (500 MHz, CDCl3).
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Figure S9. FT-IR, 1H-NMR and 13C-NMR spectra of compound 2d. (500 MHz, CDCl3).
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[bookmark: _Hlk170947391]Figure S10. FT-IR, 1H-NMR and 13C-NMR spectra of compound 2e. (500 MHz, CDCl3).
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[bookmark: _Hlk170947498]Figure S11. FT-IR, 1H-NMR and 13C-NMR spectra of compound 3a. (500 MHz, CDCl3).
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Figure S12. FT-IR, 1H-NMR and 13C-NMR spectra of compound 3b. (500 MHz, CDCl3, DMSO).
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Figure S13. FT-IR, 1H-NMR and 13C-NMR spectra of compound 3c. (500 MHz, CDCl3).
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Figure S14. FT-IR, 1H-NMR and 13C-NMR spectra of compound 3d. (500 MHz, CDCl3).
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Figure S15. FT-IR, 1H-NMR and 13C-NMR spectra of compound 3e. (500 MHz, CDCl3).
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