Electronic Supplementary Information

First example of ring expansion of activated quinolines and isoquinolines: A novel benzoazepines

J. S. Yadav,*a B. V. Subba Reddya, Manoj Kumar Guptaa, A. Prabhakarb and B. Jagadeeshb

aDivision of Organic Chemistry, bCentre for Nuclear Magnetic Resonance, Indian Institute of Chemical Technology, Hyderabad-500 007, India

Experimental Section

Melting points were recorded on Buchi R-535 apparatus and are uncorrected. IR spectra were recorded on a Perkin-Elmer FT-IR 240-c spectrophotometer using KBr optics. 1H NMR and 13C spectra were recorded on Gemini-200, Avance 300 and Varian unity 400 MHz spectrometer in CDCl3 using TMS as internal standard. Mass spectra were recorded on a Finnigan MAT 1020 mass spectrometer operating at 70 eV.

Typical experimental procedure (a-k): A mixture of quinoline or isoquinoline (1 mmol), ethyl chloroformate (1.1 mmol), diazocarbonyl compound (1.2 mmol), and copper triflate (5 mol%) was stirred in 1,2-dichloroethane at 75 (C for the appropriate time (Table). After completion of the reaction, as monitored by TLC, the mixture was diluted with water and extracted with dichloromethane (2x10 mL). Removal of solvent followed by purification by silica gel column chromatography afforded pure benzoazepine.
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Spectroscopic data:
(3a): Liquid. 

IR (KBr)

:                       (max  2982, 2934, 1922, 1713,

1640, 1602, 1575, 1493, 

1444, 1397, 1373, 1322, 1248, 1185, 1113, 1072, 1052, 1033, 833, 698 cm.-1
1H NMR (CDCl3)
:
( 7.34-7.16 (m, 5H), 6.75 (br s, 1H), 4.20 (q,  J = 7.0 Hz, 4H), 2.29 (s, 3H), 1.29 (t, J = 7.0 Hz, 6H). 

13C NMR (CDCl3)
:
( 165.6, 153.65, 140.9, 139.7, 135.0, 133.8, 131.2, 128.9, 128.1, 127.3, 126.8, 126.5, 62.4, 60.8, 23.0, 14.3, 14.0. 

EIMS: m/z (%)
:
301 (M+, 75), 256 (55), 229 (100), 201 (45), 154 (30), 144 (25), 117 (20), 84 (7), 49 (22).
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 Liquid.

IR (KBr)

:

(max 2983, 2360, 1712, 

1305, 760 cm.-1
1H NMR (CDCl3)
:
( 7.40-7.06 (m, 5H), 




6.83 (d, J = 9.1 Hz, 1H), 6.68 (d, J = 9.1 Hz, 1H), 4. 24 (q, J = 6.9 Hz, 4H), 1.30 (t, J = 6.9 Hz, 6H). 

EIMS: m/z (%)
:

287 (M+, 55) 214 (100), 186 (50), 158 (35), 130 





(75), 115 (30), 77 (5), 42 (30).
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(3c): Liquid.

IR (KBr)

: 

(max 2924, 2360, 1709, 1653, 

1495, 1374, 1222, 1027 cm.-1  

1H NMR (CDCl3)
:
( 7.32-7.14 (m, 5H), 7.04 (s, 1H), 4.15 (q,  J = 



7.1 Hz, 4H), 1.29 (t, J = 7.1 Hz, 6H).

13C NMR (CDCl3)
:

( 164.1, 152.5, 142.8, 138.9, 136.0, 133.7, 132.4, 




128.8, 128.5, 126.3, 126.1, 125.4, 61.4, 60.3, 14.2, 




14.0.
FAB Mass: m/z (%)
:

367 (M+1, 55), 339 (25), 313 (32), 286 (100), 263 




(25), 237 (28), 221 (27), 55 (100), 179 (22), 167 




(40).

(3d): Liquid.

IR (KBr)
:

(max 2982, 2930, 1713, 1634, 1604, 1503, 1465, 




1446, 1397, 1372, 1327, 1303, 1249, 1185, 1131, 
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1091, 1040, 885, 768 cm.-1
1H NMR (CDCl3)
:


( 7.41 (s, 1H), 7.14-6.94 (m, 3H), 

6.78 (d, J = 9.0 Hz, 1H), 6.62 

(d, J = 9.0 Hz, 1H), 4.23 (q, J = 7.1 Hz, 4H), 2.37 (s, 3H), 1.30 (t, J = 7.1 Hz, 6H). 

EIMS: m/z (%)
:

301 (M+, 75), 228 (100), 200 (50), 172 (25), 144 




(45), 115 (5), 77 (5), 43 (20).
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(3e): Liquid.

IR (KBr)
:

(max 2981, 1713, 1604, 1502, 




1463, 1374, 1265, 1180, 1089, 




1035, 866, 758, 676 cm.-1
1H NMR (CDCl3)
:

( 7.40 (s, 1H), 7.08 (d, J = 9.0 Hz, 1H) 6.90-6.56

(m, 4H),  4.22 (q, J = 7.2 Hz, 4H), 3.81 (s, 3H), 1.31 (t,  J = 7.2 Hz, 6H). 

EIMS: m/z (%)
:

318 (M+1, 80), 244 (95), 232 (45), 188 (32), 160 




(50), 124 (46), 109 (48), 81 (30), 43 (100).
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(3f): Liquid.

IR (KBr)

:

(max 2926, 1712, 1590, 

1487, 1434, 1374, 1255, 

1218, 1122, 1038, 771 cm.-1
1H NMR (CDCl3)
:

( 7.50-7.16 (m, 9H), 6.75 (d, J = 9.0 Hz, 1H), 6.18 




(d, J = 9.0 Hz, 1H),  4.20 (q, J = 7.0 Hz, 2H), 1.29 




(t, J = 7.0 Hz, 3H).

EIMS: m/z (%)
:

353 (M+, 5), 202 (80), 158 (28), 139 (100), 111 




(20), 84 (18), 43 (85).
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(5g): Liquid.

IR (KBr)

:

(max 2983, 2360, 1743, 1630, 

1443, 1371, 1237, 1107, 1034, 

930, 779 cm.-1
1H NMR (CDCl3)
:

( 7.51 (s, 1H), 7.30-7.12 (m, 3H),  6.92 (br s, 1H), 




6.36 (d, J = 9.1 Hz, 1H), 5.84 (d, J = 9.1 Hz, 1H), 




4.25 (q, J = 7.0 Hz, 4H), 1.32 (t, J = 7.0 Hz, 6H).

FAB Mass: m/z (%)
:

287 (M+, 100), 274 (5), 259 (10), 242 (18), 214 




(30), 202 (75), 186 (15), 170 (10), 158 (18), 142 




(18), 133 (70), 115 (30), 105 (5), 91 (22), 83 (28), 




69 (50), 55 (95).
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(5h): Yellowish solid.

m. p.


:

 82-85 (C. 

IR (KBr)
:

(max 2984, 2931, 1789, 

1733, 1714, 1672, 1629, 1528, 

1486, 1372, 1336, 1308, 1235, 1173, 1152, 1119, 

1051, 1016, 941, 895, 866, 815, 766 cm.-1
1H NMR (CDCl3)
:
( 7.68-7.30 (m, 4H), 6.51 (d, J = 9.0 Hz, 1H), 6.25 (d, J = 9.0 Hz, 1H), 4.30 (q, J = 7.1 Hz, 4H), 1.34 (t, J = 7.1 Hz, 6H). 

13C NMR (CDCl3)
:

( 166.0, 152.7, 148.7, 147.6, 136.7, 136.1, 134.8,

129.4, 127.1, 123.5, 120.2, 113.5, 63.6, 61.4, 14.2, 

14.0. 

FAB Mass: m/z (%)
:
333 (M+1, 10), 303 (5), 287 (5), 243 (5), 229 (5), 215 (5), 201 (5), 185 (5), 133 (40), 109 (22), 95 (35), 81 (45), 69 (70), 55 (100).
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(5i): Liquid.

IR (KBr)
:

(max 3060, 2983, 2926, 




1727, 1662, 1445, 1372, 




1335, 1308, 1246, 1175, 1131, 




1108, 1013, 941, 884, 767, 695 cm.-1
1H NMR (CDCl3)
:

( 7.88 (d, J = 8.5 Hz, 2H), 7.52-7.32 (m, 3H), 7.22-




6.89 (m, 4H), 6.74 (d, J = 8.5 Hz, 1H), 6.38 (d, J = 




9.1 Hz, 1H), 5.81 (d, J = 9.1 Hz, 1H), 4.27 (q, J = 




7.0 Hz, 2H), 1.30 (t, J = 7.0 Hz, 3H).

EIMS: m/z (%)
:

320 (M+1, 70), 246 (48), 218 (35), 191 (40), 134 




(10), 105 (88), 77 (75), 42 (100).
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(5j): Liquid.

IR (KBr)

:

(max 3061, 2983, 2927, 

2857, 1731, 1664, 1626,  

1467, 1438, 1372, 1311, 1273, 

1237, 1166, 1135, 1111, 1080, 1014, 

934. 833, 761, 697 cm.-1
1H NMR (CDCl3)
:

( 7.50-7.16 (m, 8H), 6.92 (m, 1H), 6.30 (d, J = 9.0 




Hz, 1H), 5.83 (d, J = 9.0 Hz, 1H), 4.12 (q, J = 7.0 




Hz, 2H), 1.25 (t, J = 7.0 Hz, 3H).

EIMS: m/z (%)
:

353 (M+, 90), 280 (48), 252 (10), 225 (12), 189 




(10), 139 (60), 119 (100), 82 (32), 47 (35), 35 (20).

(5k): Liquid.

IR (KBr)
:

(max 2925, 2854, 1729, 1675, 1628, 1461, 1372, 
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1305, 1228, 1109, 1015, 925, 769 cm.-1
1H NMR (CDCl3)
:

( 7.12 (m, 3H), 

6.94 (m, 2H),

6.32 (d, J = 9.0

Hz, 1H), 5.58 (d, J = 9.0 Hz, 1H), 4.23 (q, J =

7.1 Hz, 2H), 2.56 (br s, 2H), 1.61 (m, 2H), 1.36-

1.20 (m, 23H), 0.88 (t, J = 6.5 Hz, 3H).  

EIMS: m/z (%)
:

425 (M+, 100), 353 (7), 242 (35), 170 (10), 141 




(15), 115 (12), 43 (12).
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