Supplementary data
Characteristic data of 2,9-dihydropyrano[2,3-b]-indoles 3a-3i: [image: ]


2,9-dihydropyrano[2,3-b]-indole (3a)

Yield 90% (154 mg); Brown solid; mp: 262-265 0C.
Rf = 0.6 (n-hexane: EtOAc, 10:1).
IR (KBr) (ⱱmax, cm-1): 3352 (NH), 3008-3058(ArCH), 2910(CH), 1509-1608(C=C), 1205(C-O). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.39 (s, 1H), 7.58-7.59 (m, 1H), 7.25-7.26 (m, 1H), 7.06-7.07 (m, 1H), 6.99-7.00 (m, 1H), 6.50 (d, J = 7.4 Hz, 1H), 5.42-5.44 (m, 1Hz), 4.71 (dd, J = 7.8, 2.0, Hz, 2H). 13C NMR (125 MHz, CDCl3): δC (ppm) 150.5 (OCN), 139.0 (CN), 131.2 (CH), 129.3 (CH), 128.5 (C), 127.2 (C), 123.7 (CH), 121.4 (CH), 120.1 (CH), 105.4 (CH), 68.6 (OCH2). MS (EI) (m/z, %)= 171(9) [M+], 133 (13), 117 (23), 97 (12), 93 (15), 82 (18),78 (16), 57 (66), 56 (57), 42 (100).



[image: ]


7-methyl-2,9-dihydropyrano[2,3-b]-indole (3b)

Yield 78% (144 mg); Brown solid; mp: 233-2380C.
Rf = 0.5 (n-hexane: EtOAc, 15:1).
IR (KBr) (ⱱmax, cm-1): 3308(NH), 3028-3147(ArH), 2840-2995(CH), 1500-1671(C=C), 1228(C-O). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.40 (s, 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.11 (dd, J = 7.8 Hz, J = 0.8 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.49-6.52 (m, 1H), 5.42-5.46 (m, 1H), 4.60 (dd, J = 8.3, 1.1 Hz, 2H), 2.29 (s, 3H).  13C NMR (125 MHz, CDCl3): δC (ppm) 150.8 (OCN), 136.2 (CN), 134.4 (C), 132.5 (CH), 130.8 (CH), 129.24 (C), 128.1 (C), 122.6 (CH), 119.0 (CH), 110.7 (CH), 68.5 (OCH2), 22.6 (CH3). MS (EI) (m/z, %)= 185(13) [M+], 147 (15), 130 (21), 107 (16), 97(14), 92 (16),82 (18), 57 (75), 56 (64), 42 (100).
[image: ]





7-ethyl-2,9-dihydropyrano[2,3-b]-indole (3c)

Yield 76% (151 mg); Brown solid; mp: 229-234 0C.
Rf = 0.6 (n-hexane: EtOAc, 10:1).
IR (KBr) (ⱱmax, cm-1): 3320(NH), 3020-3145(ArH), 2839-2975(CH), 1500-1670(C=C), 1225(C-O). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.43 (s, 1H), 7.44 (dd, J = 8.1, 0.6 Hz, 1H), 7.23-7.25 (m,1H), 6.68 (d, J = 8.2 Hz, 1H), 6.49 (d, J = 6.2 Hz, 1H), 5.43-5.47 (m, 1H), 4.66 (dd, J = 8.4, 1.1 Hz, 2H), 2.72 (q, J = 9.8, 3.8 HZ, 2H), 1.19 (t, J = 5.4 Hz, 3H).  13C NMR (125 MHz, CDCl3): δC (ppm) 150.8 (OCN), 136.7 (CN), 136.1 (C), 132.4 (CH), 130.8 (CH), 129.5 (C), 128.1 (C), 123.0 (CH), 119.6 (CH), 111.8 (CH), 68.5 (OCH2), 33.4 (CH2), 17.64 (CH3). MS (EI) (m/z, %)= 199(10) [M+], 161 (17), 145 (14), 121 (23), 106(18), 97 (15),82 (21), 57 (76), 56 (65), 42 (100).
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5-methyl-2,9-dihydropyrano[2,3-b]-indole (3d)

Yield 88% (133 mg); Brown solid; mp: 230-235 0C.
Rf = 0.6 (n-hexane: EtOAc, 20:1).
IR (KBr) (ⱱmax, cm-1): 3308(NH), 3035-3175(ArH), 2840-2995(CH), 1420-1571(C=C), 1126(C-O). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.44 (s, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.11 (dd, J = 8.0, 0.8 Hz, 1H), 6.72-6.74 (m, 1H), 6.55 (d, J = 8.5 Hz, 1H), 5.39-5.42 (m, 1H), 4.67 (dd, J = 8.3, 1.1 Hz, 2H), 2.25 (s, 3H).  13C NMR (125 MHz, CDCl3): δC (ppm) 150.7 (OCN), 137.0 (CN), 132.7 (CH), 131.0 (CH), 129.5 (C), 127.7 (C), 125.4 (C), 123.1 (CH), 122.0 (CH), 119.8 (CH), 68.4 (OCH2), 18.6 (CH3). MS (EI) (m/z, %)= 185(11) [M+], 147 (15), 130 (20), 107 (18), 97(14), 92 (15),82 (19), 57 (75), 56 (63), 42 (100).
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8-bromo-2,9-dihydropyrano[2,3-b]-indole (3e)

Yield 74% (185 mg); Brown solid; mp: 268-272 0C.
Rf = 0.4 (n-hexane: EtOAc, 10:1).
IR (KBr) (ⱱmax, cm-1): 3382(NH), 3051-3166(ArH), 2888(CH), 1504-1669(C=C), 1240(C O), 730(C-Br). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.46 (s, 1H), 7.38 (dd, J = 7.5, 0.8 Hz, 1H), 7.10 (dd, J = 7.8, 1.1 Hz, 1H), 6.91-6.93 (m, 1H), 6.52 (d, J = 8.4 Hz, 1H), 5.39-5.42 (m, 1H), 4.67 (dd, J = 8.3, 1.1 Hz, 2H). 13C NMR (125 MHz, CDCl3): δC (ppm) 150.8 (OCN), 139.8 (CN), 133.3 (CH), 132.2 (CH), 130.7 (CH), 130.0 (CH), 128.7 (C), 127.3 (C), 119.6 (CH), 102.5 (CBr), 68.7 (CH2). MS (EI) (m/z, %)= 249(12) [M+], 212 (8), 196 (21), 172 (17), 157 (15), 97 (14), 82 (19), 57 (70), 56 (62), 42 (100).



[image: ]





8-Chloro-2,9-dihydropyrano[2,3-b]-indole (3f)

Yield 78% (160 mg); Brown solid; mp: 270-275 0C.
Rf = 0.5 (n-hexane: EtOAc, 15:1).
IR (KBr) (ⱱmax, cm-1): 3356(NH), 3069-3109(ArH), 2896(CH), 1510-1689(C=C), 1248(C-O), 784(C-Cl). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.45 (s, 1H), 7.65 (dd, J = 4.4, 0.7 Hz, 1H), 7.31 (dd, J = 8.1, 1.2 Hz, 1H), 7.14-7.17 (m, 1H), 6.47 (d, J = 7.3 Hz, 1H), 5.44-5.45 (m, 1H), 4.65 (dd, J = 8.3, 1.0 Hz, 2H).  13C NMR (125 MHz, CDCl3): δC (ppm) 150.3 (OCN), 137.9 (CN), 133.8 (CH), 132.2 (CH), 130.4 (CH), 129.3 (C), 127.7 (CH), 127.3 (C), 122.3 (CCl), 119.3 (CH), 68.4 (CH2). MS (EI) (m/z, %)= 205(9) [M+], 167 (18), 151 (20), 127 (17), 112 (16), 97 (13),82 (20), 57 (74), 56 (61), 42 (100).
[image: ]





8-nitro-2,9-dihydropyrano[2,3-b]-indole (3g)

Yield 84% (181 mg); Brown solid; mp: 275-279 0C.
Rf = 0.6 (n-hexane: EtOAc, 10:1).
IR (KBr) (ⱱmax, cm-1): 3309(NH), 3058-3116(ArH), 2850-2899(CH), 1515-1699 (C=C), 1468(NO2), 1250(C-O), 780(C-N). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.46 (s, 1H), 7.42 (dd, J = 4.5, 0.5 Hz, 1H), 7.34 (dd, J = 4.9, 1.3 Hz, 1H), 7.29 (d, J = 1.1 Hz, 1H), 7.08-7.10 (m, 1H), 6.50 (d, J = 4.3 Hz, 1H), 5.44-5.46 (m, 1H), 4.60 (dd, J = 5.9, 1.1 Hz, 2H). 13C NMR (125 MHz, CDCl3): δC (ppm) 150.3 (OCN), 143.8 (CNO2), 140.9 (CN), 132.2 (CH), 130.4 (CH), 129.2 (C), 128.5 (CH), 127.3 (C), 124.3 (CH), 119.3 (CH), 68.2 (OCH2). MS (EI) (m/z, %)= 216(13) [M+], 178 (24), 148 (26), 138 (23), 123(18), 97 (16),82 (21), 57 (72), 56 (61), 42 (100).
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7-bromo-2,9-dihydropyrano[2,3-b]-indole (3h)

Yield 78% (195 mg); Brown solid; mp: 268-272 0C.
Rf = 0.6 (n-hexane: EtOAc, 10:1).
IR (KBr) (ⱱmax, cm-1): 3398(NH), 3080-3196(ArH), 2889(CH), 1510-1692(C=C), 1255(C-O), 782(C-Br). 1H NMR (500 MHz, CDCl3): δH (ppm) 9.44 (s, 1H), 7.43 (dd, J = 4.4, 0.7 Hz, 1H), 7.39 (dd, J = 6.9, 1.2 Hz, 1H), 6.96 (d, J = 4.6 Hz, 1H), 6.32-7.34 (m, 1H), 5.38-5.40 (m, 1H), 4.63 (dd, J = 6.4, 1.0 Hz, 2H). 13C NMR (125 MHz, CDCl3): δC (ppm) 148.1 (OCN), 134.0 (CN), 130.2 (CH), 128.7 (CH), 127.8 (C), 125.7 (C), 122.5 (CH), 120.1 (CH), 115.1 (CBr), 113.1 (CH), 68.7 (OCH2). MS (EI) (m/z, %)= 249(12) [M+], 212 (9), 196 (20), 172 (17), 157 (15), 97 (15), 82 (19), 57 (72), 56 (61), 42 (100).
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7-nitro-2,9-dihydropyrano[2,3-b]-indole (3i)

Yield 86% (185 mg); Brown solid; mp: 270-274 0C.
Rf = 0.5 (n-hexane: EtOAc, 15:1).
IR (KBr) (ⱱmax, cm-1): 3312(NH), 3000-3186(ArH), 2756(CH), 1490-1609(C=C), 1220(C-O).
1H NMR (500 MHz, CDCl3): δH (ppm) 9.48 (s, 1H), 7.98 (dd, J = 7.7, 0.6 Hz, 1H), 7.82 (dd, J = 7.8, 1.0 Hz, 1H), 7.64-7.67 (m, 1H), 6.43 (d, J = 4.5 Hz, 1H), 5.42-5.45 (m, 1H), 4.63 (dd, J = 8.3, 1.1 Hz, 2H). 13C NMR (125 MHz, CDCl3): δC (ppm) 148.0 (OCN), 140.0 (CNO2), 134.1 (CN), 130.5 (CH), 128.9 (CH), 127.4 (C), 126.3 (C), 123.1 (CH), 119.0 (CH), 110.3 (CH), 68.5 (OCH2). MS (EI) (m/z, %)= 216(12) [M+], 178 (22), 148 (26), 138 (23), 123(17), 97 (16),82 (20), 57 (74), 56 (62), 42 (100).


[image: ]





3-allylideneindolin-2-one (2a)
Yield 88% (150 mg); Yellow solid; mp: 233-237 0C.
Rf = 0.5 (n-hexane: EtOAc, 15:1).
IR (KBr) (ⱱmax, cm-1): 3350 (NH), 2998-3051(ArH), 2830(CH), 1491-1582(C=C), 1750(C=O).
1H NMR (500 MHz, CDCl3): δH (ppm) 8.78 (s, 1H), 7.36-7.39 (m, 1H), 7.29-7.32 (m, 1H), 7.24-7.26 (m, 1H), 7.18 (d, J = 4.4 Hz, 1H), 6.97 (d, J = 6.4 Hz, 1H), 6.94-6.95 (m, 1H), 5.32 (dd, J = 8.3, 1.0 Hz, 1H), 5.25 (dd, J = 9.2, 1.0 Hz, 1H). 13C NMR (125 MHz, CDCl3): δC (ppm) 169.10 (C=O), 141.88 (CN), 137.35 (C), 134.35 (CH), 128.64 (CH), 127.20 (CH), 124.10 (C), 121.56 (CH), 121.09 (CH), 118.85 (CH), 116.13 (CH2).
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