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Experimental Section 

General: 1H- and 13C-NMR spectra were recorded with 500 MHz or 360 MHz spectrometers with 

residual solvent signals used as a reference. For 13C NMR spectra, the hydrogen substitution pattern was 

determined by a DEPT sequence. IR spectra were recorded with a Fourier transform FTIR spectrometer, 

neat, in CHCl3 (NaCl cell), or in KBr pellets; absorption bands are in cm–1. UV spectra absorption bands 

are in nm. EI mass spectra were recorded with a quadrupole spectrometer, with electron impact 

ionization (70 eV), whereas ESI mass spectra were measured with a ion-cyclotron FT/MS mass 

spectrometer. Photochemical irradiations were carried out in a LUMOS 43 photoreactor (Atlas 

Photonics Inc.), in a quartz vessel, with 1 diode at 365, 375, 385, 405 or 430 nm, or in a Srinivasan-

Griffin (Rayonet-RPR-100) photoreactor, in a quartz vessel, with 16 lamps at 254, 300, 350 or 420 nm. 

All the reactions subjected to microwave heating were performed in a Biotage InitiatorTM 2.0 

microwave. Column chromatography was carried out on silica gel (32-63 mesh). Unless otherwise 

indicated, all commercial reagents were used without further purification. 

 

Benzyl (S)-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-ylcarbamate (3b): Purification by flash 

column chromatography [SiO2, hexane/EtOAc (1:2)]. Yellow solid (348 mg, 84 %); mp. 70-73°C; 1H 

NMR (360 MHz, CDCl3) δ = 8.59 (s, 1H), 8.28 (s, 1H), 7.32 (b, 5H), 5.53 (d, J = 7.8 Hz, 1H), 5.08 (dd, 

J = 21.0, 12.3 Hz, 2H), 4.76-4.68 (2H), 4.43 (q, J = 9.6 Hz, 1H), 3.49 (m, 1H), 3.31 (m, 1H), 1.48 (d, J 

= 6.8 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.5, 156.1, 143.9, 140.0, 139.4, 138.8, 136.1, 128.7 

(2xC), 128.4, 128.0 (2xC), 123.5, 120.0, 67.3, 50.4, 49.5, 29.0, 17.9. IR (neat): 3410, 3332, 1694, 1609, 

1546, 1532, 1454, 1399, 1373, 1341, 1311, 1279, 1253, 1221, 1062. HR-MS 437.1064 (C19H18N4O7 + 

Na+ calcd 437.1068). 

N-Benzyloxycarbonyl-(S)-1'-[(5,7)-dinitroindolin-1-yl]-proline (3d): Purification by flash column 

chromatography [SiO2, hexane/EtOAc (3:1)]. Yellow solid (388 mg, 88 %); mp. 71 °C; 1H NMR (500 

MHz, DMSO-d6) mixture of 2 rotamers δ = 8.48-8.47 (1H), 8.45-8.39 (1H), 7.38-7.17 (5H), 5.10-4.94 
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(2H), 4.83-4.80 (1H), 4.74-4.33 (1H), 4.32-4.23 (1H), 3.52-3.33 (3H), 3.22-2.78 (1H), 2.33-2.23 (1H), 

2.00-1.85 (3H); 13C NMR (125 MHz, DMSO-d6) mixture of 2 rotamers  δ = 171.9, 171.8, 154.0, 153.2, 

143.03, 142.98, 139.8, 139.7, 139.4, 139.1, 138.24, 138.20, 136.8, 136.4, 128.4, 128.2, 127.8, 127.6, 

127.4, 123.9, 123.8, 119.3, 66.4, 66.1, 58.7, 58.0, 50.2, 50.0, 47.0, 46.4, 29.8, 28.9, 28.3, 27.9, 24.0, 

23.1. IR (neat): 2979, 2958, 1708, 1695, 1609, 1545, 1534, 1464, 1417, 1341, 1283, 1211, 1166, 739. 

HR-MS 463.1220 (C21H20N4O7 + Na+ calcd 463.1224). 

tert-Butyl (S)-1-(5,7-dinitroindolin-1-yl)-1-oxo-3-phenylpropan-2-ylcarbamate (3e): Purification 

by flash column chromatography [SiO2, hexane/EtOAc (2:1)]. Yellow solid (369 mg, 81 %); mp. 86 °C; 

1H NMR (360 MHz, CDCl3) δ = 8.58 (s, 1H), 8.21 (s, 1H), 7.32-7.26 (5H), 5.28 (d, J = 8.7 Hz, 1H), 

4.80 (q, J = 7.7 Hz, 1H), 4.43 (td, J = 10.0, 5.6 Hz, 1H), 3.57 (m, 1H), 3.25 (m,1H), 3.14-3.01 (2H), 

2.99-2.90 (1H), 1.40 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 171.6, 155.5, 143.9, 139.7, 139.4, 138.9, 

136.1, 129.6 (2xC), 128.9 (2xC), 127.4, 123.3, 119.9, 80.6, 54.8, 50.2, 39.3, 28.7, 28.4 (3xC). IR (neat): 

3412, 3344, 2978, 2933, 1692, 1608, 1545, 1532, 1500, 1459, 1439, 1392, 1370, 1341, 1280, 1251, 

1164. HR-MS 479.15041 (C22H24N4O7 + Na+ calcd 479.1537). 

Benzyl (S)-3-tert-butoxy-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-ylcarbamate (3g): Purification 

by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow solid (443 mg, 91 %); mp. 84 °C; 

1H NMR (360 MHz, CDCl3) δ = 8.58 (s, 1H), 8.28 (s, 1H), 7.38-7.27 (5H), 5.59 (d, J = 7.8 Hz, 1H), 

5.10 (dd, J = 14.8, 12.5 Hz, 2H), 4.82 (dd, J = 13.2, 7.3 Hz, 1H), 4.60 (m, 2H), 3.67 (m, 1H), 3.57 (t, J = 

8.2 Hz, 1H), 3.33 (m, 2H), 1.17 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 170.7, 156.1, 144.0, 139.7, 

139.6, 139.1, 136.1, 128.7 (2xC), 128.4, 128.1 (2xC), 123.4, 119.9, 74.2, 67.3, 62.7, 53.9, 50.6, 28.9, 

27.4 (3xC). IR (neat): 3416, 3323, 2974, 1716, 1696, 1536, 1458, 1341, 1285, 1222, 1087. HR-MS 

509.1630 (C23H26N4O8 + Na+ calcd 509.1643). 

tert-Butyl (S)-3-methyl-1-(5,7-dinitroindolin-1-yl)-1-oxobutan-2-ylcarbamate (3h): Purification by 

flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow solid (343 mg, 84 %); mp. 107 °C; 

1H NMR (360 MHz, CDCl3) δ = 8.56 (s, 1H), 8.27 (s, 1H), 5.17 (d, J = 9.1 Hz, 1H), 4.81 (td, J = 10.2, 
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3.7 Hz, 1H), 4.44 (dd, J = 9.1, 5.9 Hz, 1H), 4.34 (q, J = 10 Hz, 1H), 3.49 (m, 1H), 3.29 (m, 1H), 2.13 

(m, 1H), 1.40 (s, 9H), 1.07 (d, J = 6.8 Hz, 3H), 1.02 (d, J = 6.8 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 

= 172.3, 156.2, 143.9, 139.8, 139.7, 138.7, 123.3, 119.9, 80.4, 58.2, 50.6, 31.6, 28.9, 28.4 (3xC), 19.5, 

17.7. IR (neat): 3425, 2975, 2935, 1689, 1547, 1532, 1505, 1464, 1392, 1370, 1341, 1284, 1168, 1157. 

HR-MS 431.1544 (C18H24N4O7 + Na+ calcd 431.1537). 

tert-Butyl (S)-4-(methylthio)-1-(5,7-dinitroindolin-1-yl)-1-oxobutan-2-ylcarbamate (3i): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (2:1)]. Yellow solid (352 mg, 80 

%); mp. 87 °C; 1H NMR (360 MHz, CDCl3) δ = 8.57 (s, 1H), 8.28 (s, 1H), 5.20 (d, J = 8.7 Hz, 1H), 

4.83 (m, 2H), 4.43 (q, J = 9.7 Hz, 1H), 3.49 (m, 1H), 3.31 (m, 1H), 2.65 (b, 2H), 2.13 (s, 3H), 2.10 (m, 

1H), 1.96 (m, 1H), 1.40 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 172.3, 155.9, 143.9, 139.9, 139.5, 

139.0, 123.5, 119.9, 80.6, 51.8, 50.6, 32.0, 30.1, 29.0, 28.4 (3xC), 15.7. IR (neat): 3339, 2977, 2922, 

1692, 1609, 1545, 1533, 1463, 1439, 1392, 1370, 1341, 1280, 1251, 1163. HR-MS 463.1249 

(C18H24N4O7S + Na+ calcd 463.1258). 

tert-Butyl (S)-3-(4-tert-butoxyphenyl)-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-ylcarbamate 

(3m): Purification by flash column chromatography [SiO2, hexane/EtOAc (2:1)]. Yellow solid (433 mg, 

82 %); mp. 120 °C; 1H NMR (360 MHz, CDCl3) δ = 8.56 (s, 1H), 8.20 (s, 1H), 7.22 (d, J = 8.1 Hz, 2H), 

6.92 (d, J = 8.2 Hz, 2H), 5.31 (d, J = 8.2 Hz, 1H), 4.77 (q, J = 7.9 Hz, 1H), 4.39 (m, 1H), 3.49 (q, J = 

9.2 Hz, 1H), 3.24 (m, 1H), 3.08-2.90 (3H), 1.40 (s, 9H), 1.31 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 

171.6, 155.5, 154.7, 143.9, 139.7, 139.3, 138.9, 130.9, 130.2 (2xC), 124.6 (2xC), 123.3, 119.9, 80.5, 

78.8, 54.9, 50.2, 38.8, 28.9 (3xC), 28.7, 28.4 (3xC). IR (neat): 3423, 3338, 2978, 1692, 1540, 1511, 

1464, 1375, 1342, 1278, 1243, 1166. HR-MS 551.2112 (C26H32N4O8 + Na+ calcd 551.2112). 

tert-Butyl (S)-3-(1H-indol-3-yl)-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-ylcarbamate (3n): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow solid (396 mg, 80 

%); mp. 115 °C; 1H NMR (360 MHz, CDCl3) δ = 8.53 (s, 1H), 8.21 (b, 1H), 8.09 (s, 1H), 7.65 (d, J = 

7.7 Hz, 1H), 7.35 (d, J = 8.2 Hz, 1H), 7.15 (m, 2H), 7.08 (t, J = 7.5 Hz, 1H), 5.33 (d, J = 8.2 Hz, 1H), 
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4.94 (q, J = 7.6 Hz, 1H), 4.32 (m, 1H), 3.46 (q, J = 9.1 Hz, 1H), 3.25 (d, J = 7.2 Hz, 2H), 3.04 (m, 1H), 

2.62 (m, 1H), 1.42 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 172.2, 155.6, 143.8, 139.6, 139.4, 139.0, 

136.2, 127.3, 124.0, 123.2, 122.6, 120.1, 119.7, 118.6, 111.5, 109.8, 80.5, 53.5, 50.2, 29.3, 28.5, 28.4 

(3xC). IR (neat): 3418, 3354, 2979, 1704, 1682, 1609, 1542, 1504, 1461, 1439, 1391, 1371, 1341, 1280, 

1164, 742. HR-MS 518.1645 (C24H25N5O7 + Na+ calcd 518.1646). 

2-(3,5-dimethoxyphenyl)propan-2-yl 2-(5,7-dinitroindolin-1-yl)-2-oxoethylcarbamate (3o): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:2)]. Yellow solid (371 mg, 76 

%); mp. 173 °C; 1H NMR (360 MHz, CDCl3) δ = 8.53 (s, 1H), 8.26 (s, 1H), 6.49 (s, 2H), 6.30 (s, 1H), 

5.54 (b, 1H), 4.27 (t, J = 8.2 Hz, 2H), 4.08 (d, J = 5.0 Hz, 2H), 3.75 (s, 6H), 3.32 (t, J = 8.0 Hz, 2H), 

1.71 (s, 6H); 13C NMR (125 MHz, CDCl3) δ = 169.7, 160.8 (2xC), 155.7, 151.4, 148.9, 146.5, 144.2, 

127.6, 122.9, 118.2, 103.0 (2xC), 98.1, 81.8, 55.4 (2xC), 44.6, 38.4, 36.5, 29.2 (2xC). IR (neat): 3416, 

1719, 1694, 1599, 1539, 1459, 1426, 1386, 1370, 1337, 1277, 1203, 1147, 1044, 731. UV (51 µM soln 

in MeCN) λmax (ε) 222 (23860), 275 (7200), 343 (10830). HR-MS 511.1436 (C22H24N4O9 + Na+ calcd 

511.1435). 

 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-ylcarbamate 

(3p): Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow solid (392 mg, 

78 %); mp. 80-83 °C; 1H NMR (360 MHz, CDCl3) δ = 8.59 (s, 1H), 8.26 (s, 1H), 6.46 (s, 2H), 6.29 (s, 

1H), 5.38 (d, J = 8.2 Hz, 1H), 4.61 (m, 2H), 4.24 (q, J = 9.5 Hz, 1H), 3.73 (s, 6H), 3.41 (m, 1H), 3.24 

(m, 1H), 1.72 (s, 3H), 1.66 (s, 3H), 1.44 (d, J = 6.8 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.7, 

160.8 (2xC), 154.9, 148.9, 143.8, 140.1, 139.3, 138.7, 123.4, 119.9, 102.7 (2xC), 98.7, 81.7, 55.4 (2xC), 

50.3, 49.1, 29.6, 28.9, 28.8, 17.8. IR (neat): 3403, 3346, 2978, 2935, 1690, 1604, 1542, 1526, 1455, 

1422, 1392, 1368, 1336, 1312, 1296, 1275, 1225, 1202, 1152, 1137, 1056. UV (52 µM soln in MeCN) 

λmax (ε) 223 (24120), 275 (6810), 281 (6790), 346 (11490). HR-MS 525.1590 (C23H26N4O9 + Na+ calcd 

525.1592). 
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2-(3,5-dimethoxyphenyl)propan-2-yl (R)-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-ylcarbamate 

(3q): Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow solid (442 mg, 

88 %); mp. 80-83 °C; 1H NMR (360 MHz, CDCl3) δ = 8.59 (s, 1H), 8.27 (s, 1H), 6.46 (s, 2H), 6.29 (s, 

1H), 5.36 (d, J = 8.6 Hz, 1H), 4.61 (m, 2H), 4.25 (q, J = 9.5 Hz, 1H), 3.74 (s, 6H), 3.41 (m, 1H), 3.24 

(m, 1H), 1.72 (s, 3H), 1.66 (s, 3H), 1.44 (d, J = 6.8 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.7, 

160.8 (2xC), 154.9, 148.9, 143.9, 140.1, 139.3, 138.7, 123.4, 119.9, 102.8 (2xC), 98.7, 81.7, 55.4 (2xC), 

50.3, 49.1, 29.6, 28.9, 28.8, 17.8. IR (neat): 3401, 3343, 2976, 2933, 1711, 1691, 1602, 1593, 1540, 

1525, 1454, 1421, 1389, 1367, 1335, 1310, 1294, 1273, 1200, 1151, 1137, 1054. UV (51 µM soln in 

MeCN) λmax (ε) 223 (22900), 275 (6410), 281 (6380), 347 (10860). HR-MS 525.1592 (C23H26N4O9 + 

Na+ calcd 525.1592). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-4-methyl-1-(5,7-dinitroindolin-1-yl)-1-oxopentan-2-

ylcarbamate (3r): Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow 

solid (479 mg, 88 %); mp. 80-84 °C; 1H NMR (360 MHz, CDCl3) δ = 8.58 (d, J = 1.8 Hz, 1H), 8.26 (s, 

1H), 6.44 (m, 2H), 6.28 (m, 1H), 5.21 (d, J = 9.1 Hz, 1H), 4.69 (td, J = 10.0 Hz, J = 3.6 Hz, 1H), 4.57 

(td, J = 9.1 Hz, J = 5.4 Hz, 1H), 4.23 (q, J = 9.8 Hz, 1H), 3.72 (s, 6H), 3.39 (m, 1H), 3.22 (m, 1H), 1.82 

(m, 1H), 1.72 (s, 3H), 1.65 (s, 3H), 1.60 (m, 2H), 0.98 (t, J = 6.8 Hz, 6H); 13C NMR (125 MHz, CDCl3) 

δ = 172.9, 160.8 (2xC), 155.4, 148.9, 143.8, 140.0, 139.4, 138.8, 123.3, 119.9, 102.6 (2xC), 98.8, 81.7, 

55.3 (2xC), 51.8, 50.2, 41.2, 29.6, 28.87, 28.85 24.8, 23.3, 21.9. IR (neat): 2961, 1697, 1605, 1544, 

1463, 1432, 1373, 1342, 1291, 1265, 1207, 1155, 736. UV (48 µM soln in MeCN) λmax (ε) 223 

(20440), 282 (6240), 348 (9880). HR-MS 567.2061 (C26H32N4O9 + Na+ calcd 567.2061). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(5,7-dinitroindolin-1-yl)-1-oxo-3-phenylpropan-2-

ylcarbamate (3s): Purification by flash column chromatography [SiO2, hexane/EtOAc (3:2)]. Yellow 

solid (399 mg, 69 %); mp. 82-85 °C; 1H NMR (360 MHz, CDCl3) δ = 8.58 (s, 1H), 8.20 (s, 1H), 7.30-

7.26 (5H), 6.44 (s, 2H), 6.29 (s, 1H), 5.46 (d, J = 9.0 Hz, 1H), 4.77 (q, J = 7.7 Hz, 1H), 4.34 (m, 1H), 

3.72 (s, 6H), 3.48 (q, J = 9.4 Hz, 1H), 3.22-3.02 (3H), 3.90 (m, 1H), 1.69 (s, 3H), 1.66 (s, 3H); 13C NMR 
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(125 MHz, CDCl3) δ = 171.4, 160.8 (2xC), 154.8, 148.8, 144.0, 139.7, 139.4, 138.9, 135.9, 129.6 (2xC), 

128.9 (2xC), 127.4, 123.3, 119.9, 102.7 (2xC), 98.7, 81.8, 55.4 (2xC), 54.8, 50.2, 39.2, 29.4, 28.9, 28.7. 

IR (neat): 3405, 3343, 2975, 2935, 1715, 1686, 1599, 1539, 1496, 1456, 1426, 1385, 1369, 1336, 1290, 

1200, 1149, 1046, 731. UV (50 µM soln in MeCN) λmax (ε) 276 (6630), 282 (6680) 346 (11010). HR-

MS 601.1902 (C29H30N4O9 + Na+ calcd 601.1905). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-3-(1H-indol-3-yl)-1-(5,7-dinitroindolin-1-yl)-1-

oxopropan-2-ylcarbamate (3t): Purification by flash column chromatography [SiO2, hexane/EtOAc 

(1:1)]. Yellow solid (475 mg, 77 %); mp. 107 °C; 1H NMR (360 MHz, CDCl3) δ = 8.55 (s, 1H), 8.16 (s, 

1H), 8.10 (s, 1H), 7.61 (d, J = 7.7 Hz, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.17 (t, J = 7.7 Hz, 1H), 7.14 (s, 

1H), 7.06 (t, J = 7.5 Hz, 1H), 6.46 (s, 2H), 6.29 (s, 1H), 5.51 (d, J = 8.6 Hz, 1H), 4.91 (dd, J = 15.0, 8.2 

Hz, 1H), 4.25 (m, 1H), 3.72 (s, 6H), 3.45 (dd, J = 17.9, 9.8 Hz, 1H), 3.24 (m, 2H), 3.00 (m, 1H), 2.62 

(m, 1H), 1.71 (s, 3H), 1.68 (s, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.0, 160.8 (2xC), 154.9, 148.9, 

143.8, 139.6, 139.4, 139.1, 136.2, 127.3, 123.9, 123.2, 122.5, 120.1, 119.7 118.6, 111.5, 109.7, 102.9 

(2xC), 98.7, 81.7, 55.4 (2xC), 53.5, 50.2, 29.4, 29.2, 29.0, 28.5. IR (neat): 3395, 2974, 2934, 1688, 

1597, 1536, 1496, 1456, 1424, 1385, 1366, 1334, 1288, 1225, 1199, 1148, 1055, 733. UV (49 µM soln 

in MeCN) λmax (ε) 275 (25730), 346 (11410). HR-MS 640.2020 (C31H31N5O9 + Na+ calcd 640.2014). 

N-2-(3',5'-dimethoxyphenyl)-prop-2-yloxycarbonyl-(S)-1'-[(5,7)-dinitroindolin-1-yl]-proline (3u): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:2)]. Yellow solid (428 mg, 81 

%); mp. 86 °C; 1H NMR (360 MHz, DMSO-d6) mixture of 2 rotamers δ = 8.49-8.42 (2H), 6.43-6.34 

(2H), 6.32-6.30 (1H), 4.92-4.73 (1H), 4.63-4.51 (1H), 4.43-4.26 (1H), 3.71-3.63 (6H), 3.59-3.50 (1H), 

3.44-3.20 (3H), 2.38-2.18 (1H), 2.02-1.81 (3H), 1.66-1.54 (6H). 13C NMR (125 MHz, DMSO-d6) 

mixture of 2 rotamers  δ = 171.9, 171.7, 160.2, 160.1, 152.8, 151.8, 149.0, 148.8, 143.0, 142.8, 139.7, 

139.6, 139.4, 139.1, 138.3, 138.1, 123.83, 123.79, 119.3, 102.8, 102.5, 98.1, 97.9, 80.7, 58.33, 58.26, 

54.99, 54.97, 50.1, 46.6, 29.9, 28.91, 28.88, 28.8, 28.7, 28.20, 28.15, 27.7, 23.9, 23.0. IR (neat): 3089, 

2972, 2937, 2876, 1704, 1675, 1598, 1535, 1458, 1388, 1334, 1279, 1266, 1196, 1149. UV (50 µM soln 
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in MeCN) λmax (ε) 223 (23440), 276 (6650), 282 (6710), 347 (11320). HR-MS 551.1755 (C25H28N4O9 

+ Na+ calcd 551.1748). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-3-(4-tert-butoxyphenyl)-1-(5,7-dinitroindolin-1-yl)-1-

oxopropan-2-ylcarbamate (3v): Purification by flash column chromatography [SiO2, hexane/EtOAc 

(3:2)]. Yellow solid (468 mg, 72 %); mp. 132-136 °C; 1H NMR (360 MHz, CDCl3) δ = 8.57 (s, 1H), 

8.19 (s, 1H), 7.20 (d, J = 7.7 Hz, 2H), 6.91 (d, J = 8.2 Hz, 2H), 6.45 (s, 2H), 6.29 (s, 1H), 5.50 (d, J = 

8.6 Hz, 1H), 4.70 (q, J = 7.7 Hz, 1H), 4.29 (m, 1H), 3.73 (s, 6H), 3.39 (q, J = 9.4 Hz, 1H), 3.16 (m, 1H), 

3.03 (m, 2H), 2.89 (m, 1H), 1.70 (s, 3H), 1.66 (s, 3H), 1.31 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 

171.4, 160.8 (2xC), 154.8, 154.7, 148.9, 143.9, 139.6, 139.3, 138.9, 130.7, 130.2 (2xC), 124.5 (2xC), 

123.3, 119.8, 102.7 (2xC), 98.7, 81.7, 78.8, 55.4 (2xC), 55.0, 50.2, 38.7, 29.5, 28.9 (3xC), 28.8, 28.6. IR 

(neat): 3404, 3339, 2972, 2930, 1713, 1692, 1598, 1538, 1500, 1456, 1426, 1383, 1363, 1335, 1289, 

1274, 1232, 1199, 1152, 1049, 731. UV (56 µM soln in MeCN) λmax (ε) 223 (31560), 275 (7060), 346 

(10963). HR-MS 673.2481 (C33H38N4O10 + Na+ calcd 673.2480). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-3-tert-butoxy-1-(5,7-dinitroindolin-1-yl)-1-oxopropan-2-

ylcarbamate (3w): Purification by flash column chromatography [SiO2, hexane/EtOAc (3:2)]. Yellow 

solid (459 mg, 80 %); mp. 75-79 °C; 1H NMR (360 MHz, CDCl3) δ = 8.58 (s, 1H), 8.27 (s, 1H), 6.48 (s, 

2H), 6.31 (s, 1H), 5.48 (d, J = 8.2 Hz, 1H), 4.72 (m, 1H), 4.56 (m, 1H), 4.45 (m, 1H), 3.75 (s, 6H), 3.62 

(m, 1H), 3.54 (t, J = 7.7 Hz, 1H), 3.28(m, 2H), 1.74 (s, 3H), 1.68 (s, 3H), 1.17 (s, 9H); 13C NMR (125 

MHz, CDCl3) δ = 170.9, 160.8 (2xC), 154.8, 148.9, 143.9, 139.7, 139.1, 123.3, 119.9, 102.8 (2xC), 

98.8, 81.7, 74.1, 62.7, 55.4 (2xC), 53.4, 50.4, 29.5, 28.9, 28.8, 27.4 (3xC). IR (neat): 3419, 3351, 2973, 

2935, 1718, 1692, 1600, 1541, 1498, 1460, 1426, 1367, 1338, 1293, 1279, 1200, 1152. UV (52 µM soln 

in MeCN) λmax (ε) 223 (21680), 276 (6270), 282 (6240), 346 (9830). HR-MS 597.2164 (C27H34N4O10 + 

Na+ calcd 597.2167). 

2-(3,5-dimethoxyphenyl)propan-2-yl (2S,3R)-3-tert-butoxy-1-(5,7-dinitroindolin-1-yl)-1-

oxobutan-2-ylcarbamate (3x): Purification by 2 successive flash column chromatographies [SiO2, 
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hexane/EtOAc (3:2)] and then [SiO2, CH2Cl2/EtOAc (95:5)] to remove the remaining starting product. 

Yellow solid (235 mg, 40 %, or 294 mg, 50 % after 9 h of reaction); mp. 132 °C; 1H NMR (360 MHz, 

CDCl3) δ = 8.56 (s, 1H), 8.26 (s, 1H), 6.46 (s, 2H), 6.30 (s, 1H), 5.57 (d, J = 8.6 Hz, 1H), 4.62-4.46 

(3H), 3.95 (m, 1H), 3.74 (s, 6H), 3.34 (m, 1H), 3.21 (m, 1H), 1.75 (s, 3H), 1.66 (s, 3H), 1.24 (s, 9H), 

1.21 (d, J = 6.4 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 170.2, 160.8 (2xC), 154.8, 148.9, 144.0, 

140.0, 139.6, 139.1, 123.3, 119.8, 102.9 (2xC), 98.7, 81.6, 75.1, 69.4, 58.2, 55.4 (2xC), 51.2, 29.8, 28.9, 

28.7, 28.6 (3xC), 18.9. IR (neat): 3422, 2973, 2933, 1714, 1680, 1597, 1539, 1492, 1456, 1426, 1385, 

1369, 1340, 1281, 1195, 1147. UV (52 µM soln in MeCN) λmax (ε) 223 (24350), 282 (7500), 344 

(11440). HR-MS 611.2316 (C28H36N4O10 + Na+ calcd 611.2324). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-3-(tert-butoxycarbonyl)-1-(5,7-dinitroindolin-1-yl)-1-

oxopropan-2-ylcarbamate (3y): Purification by flash column chromatography [SiO2, hexane/EtOAc 

(2:1)]. Yellow solid (464 mg, 77 %); mp. 86-92 °C; 1H NMR (360 MHz, CDCl3) δ = 8.59 (s, 1H), 8.26 

(s, 1H), 6.46 (s, 2H), 6.30 (s, 1H), 5.60 (d, J = 10.0 Hz, 1H), 4.89 (m, 1H), 4.49 (m, 2H), 3.71 (s, 6H), 

3.26 (m, 2H), 2.84 (dd, J = 16.8, 8.2 Hz, 1H), 2.64 (dd, J = 16.6, 4.8 Hz, 1H), 1.75 (s, 3H), 1.67 (s, 3H), 

1.43 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 170.9, 169.8, 160.8 (2xC), 154.8, 148.7, 143.9, 140.1, 

139.4, 139.3, 123.3, 119.9, 103.0 (2xC), 98.5, 82.1, 82.0, 55.3 (2xC), 50.7, 49.8, 37.7, 29.6, 28.9, 28.7, 

28.1 (3xC). IR (neat): 3393, 3353, 2974, 2933, 1721, 1689, 1597, 1537, 1457, 1423, 1365, 1334, 1286, 

1251, 1202, 1151, 1135. UV (50 µM soln in MeCN) λmax (ε) 223 (21720), 276 (6770), 282 (6800), 

348 (10470). HR-MS 625.2111 (C28H34N4O11 + Na+ calcd 625.2116). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-4-(tert-butoxycarbonyl)-1-(5,7-dinitroindolin-1-yl)-1-

oxobutan-2-ylcarbamate (3z): Purification by flash column chromatography [SiO2, hexane/EtOAc 

(2:1)]. Yellow solid (462 mg, 75 %); mp. 69-73 °C; 1H NMR (360 MHz, CDCl3) δ = 8.58 (s, 1H), 8.27 

(s, 1H), 6.45 (s, 2H), 6.28 (s, 1H), 5.37 (d, J = 8.6 Hz, 1H), 4.65 (m, 2H), 4.39 (q, J = 9.8 Hz, 1H), 3.73 

(s, 6H), 3.39 (m, 1H), 3.26 (m, 1H), 2.40 (m, 2H), 2.13 (m, 1H), 1.82 (m, 1H), 1.72 (s, 3H), 1.65 (s, 

3H), 1.42 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 172.1, 172.0, 160.8 (2xC), 155.3, 148.9, 143.9, 
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139.9, 139.5, 139.0, 123.4, 119.8, 102.7 (2xC), 98.8, 81.7, 81.1, 55.4 (2xC), 52.4, 50.5, 30.6, 29.6, 28.9, 

28.8, 28.2 (3xC), 27.3. IR (neat): 3403, 3354, 2974, 2933, 1721, 1690, 1599, 1539, 1458, 1426, 1385, 

1366, 1336, 1287, 1255, 1224, 1202, 1150, 1134. UV (52 µM soln in MeCN) λmax (ε) 223 (22550), 

276 (6450), 282 (6460), 346 (10690). HR-MS 639.2284 (C29H36N4O11 + Na+ calcd 639.2278). 

 

Benzyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)ethylcarbamate (9b): Purification by flash 

column chromatography [SiO2, hexane/EtOAc (1:2)]. Slightly yellow solid (559 mg, 94 %); 1H NMR 

(500 MHz, CDCl3) δ = 8.36 (d, J = 2.7 Hz, 1H), 8.23 (d, J = 2.4 Hz, 1H), 7.37-7.29 (5H), 6.52 (b, 1H), 

5.23 (d, J = 6.8 Hz, 1H), 5.04 (m, 2H), 4.14 (q, J = 7.2 Hz, 1H), 3.58 (m, 2H), 3.20 (m, 2H), 1.34 (d, J = 

7.2 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.9, 156.3, 151.5, 146.6, 144.1, 136.0, 128.7 (2xC), 

128.5, 128.2 (2xC), 127.6, 123.0, 118.3, 67.4, 50.7, 38.5, 36.6, 18.1. IR (neat): 3405, 3315, 3087, 1711, 

1655, 1534, 1453, 1346, 1241, 1056, 1038. HR-MS 517.0319 (C19H19BrN4O7 + Na+ calcd 517.0329). 

(9H-Fluoren-9-yl)methyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)ethylcarbamate (9c): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:2)]. Slightly yellow solid (644 

mg, 92 %); 1H NMR (360 MHz, DMSO-d6) δ = 8.76 (d, J = 2.8 Hz, 1H), 8.30 (d, J = 2.3 Hz, 1H), 8.00 

(t, J = 5.5 Hz, 1H), 7.89 (d, J = 7.3 Hz, 2H), 7.72 (t, J = 6.6 Hz, 2H), 7.47 (d, J = 7.7 Hz, 1H), 7.41 (t, J 

= 7.3 Hz, 2H), 7.33 (t, J = 7.5 Hz, 2H), 4.23-4.17 (3H), 3.88 (q, J = 7.3 Hz, 1H), 3.44 (m, 2H), 3.10 (t, J 

= 6.2 Hz, 2H), 1.12 (d, J = 7.3 Hz, 3H); 13C NMR (100 MHz, DMSO-d6) δ = 172.7, 155.6, 151.1, 146.3, 

143.9, 143.8 (2xC), 140.7 (2xC), 127.7, 127.6 (2xC), 127.1 (2xC), 125.30, 125.28, 121.9, 120.1 (2xC), 

117.7, 65.5, 50.1, 46.6, 37.1, 35.8, 18.1. HR-MS 605.0649 (C26H23BrN4O7 + Na+ calcd 605.0642). 

(S)-Benzyl 2-(2-bromo-3,5-dinitrophenethylcarbamoyl)pyrrolidine-1-carboxylate (9d): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (3:1)]. Slightly yellow solid (588 

mg, 94 %); 1H NMR (360 MHz, DMSO-d6) mixture of 2 rotamers δ = 8.75-8.74 (1H), 8.31-8.28 (1H), 

8.07-8.00 (1H), 7.38-7.25 (5H), 5.07-5.02 (1H), 4.96-4.93 (1H), 4.12-4.01 (1H), 3.50-3.29 (4H), 3.12-

2.98 (2H), 2.13-1.98 (1H), 1.77-1.64 (3H); 13C NMR (125 MHz, DMSO-d6) mixture of 2 rotamers δ = 
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172.2, 172.0, 153.9, 153.8, 151.2, 151.1, 146.4, 146.2, 143.9, 143.7, 136.93, 136.90, 128.4, 128.2, 

127.83, 127.79, 127.5, 127.3, 127.0, 121.9, 121.8, 117.71, 117.67, 65.8, 65.7, 60.1, 59.7, 47.0, 46.4, 

37.3, 37.1, 35.8, 35.6, 31.1, 30.0, 23.8, 23.0. IR (neat): 3319, 1693, 1679, 1547, 1534, 1448, 1415, 1350, 

1120, 736. HR-MS 543.0488 (C21H21BrN4O7 + Na+ calcd 543.0486). 

tert-Butyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-phenylethylcarbamate (9e): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Slightly yellow solid (580 

mg, 90 %); 1H NMR (360 MHz, CDCl3) δ = 8.38 (d, J = 2.3 Hz, 1H), 8.21 (d, J = 2.3 Hz, 1H), 7.30-7.17 

(5H), 6.16 (t, J = 5.0 Hz, 1H), 4.94 (d, J = 5.4 Hz, 1H), 4.27 (q, J = 7.3 Hz, 1H), 3.51 (q, J = 6.8 Hz, 

2H) 3.16-3.03 (4H), 1.37 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 171.9, 155.7, 151.5, 146.7, 144.1, 

136.7, 129.4 (2xC), 128.9 (2xC), 127.3, 127.2, 122.9, 118.3, 80.7, 56.1, 38.4, 38.3, 36.6, 28.4 (3xC). IR 

(neat): 3336, 3089, 3066, 2978, 2934, 1690, 1650, 1546, 1531, 1440, 1388, 1364, 1346, 1252, 1230, 

1173. HR-MS 559.0782 (C22H25BrN4O7 + Na+ calcd 559.0799). 

tert-Butyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-hydroxyethylcarbamate (9f): 

Purification by flash column chromatography [SiO2, CH2Cl2 (to remove 5,7-dinitroindoline) and then 

EtOAc)]. Slightly yellow solid (447 mg, 78 %); 1H NMR (360 MHz, CDCl3) δ = 8.40 (d, J = 2.7 Hz, 

1H), 8.29 (d, J = 2.3 Hz, 1H), 7.00 (b, 1H), 5.55 (d, J = 6.8 Hz, 1H), 4.12-4.02 (2H), 3.62 (m, 3H), 3.23 

(m, 3H), 1.41 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 172.0, 156.5, 151.5, 146.6, 144.1, 127.6, 123.0, 

118.3, 81.0, 62.7, 55.0, 38.4, 36.7, 28.4 (3xC). HR-MS 499.0435 (C16H21BrN4O8 + Na+ calcd 499.0435). 

Benzyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-tert-butoxyethylcarbamate (9g): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Slightly yellow solid (647 

mg, 95 %); mp. 110-113°C; 1H NMR (360 MHz, CDCl3) δ = 8.39 (d, J = 2.3 Hz, 1H), 8.28 (d, J = 2.8 

Hz, 1H), 7.39-7.31 (5H), 6.71 (b, 1H), 5.61 (b, 1H), 5.09 (s, 2H), 4.18 (m, 1H), 3.84 (m, 1H), 3.61 (q, J 

= 6.4 Hz, 2H), 3.38 (q, J = 7.8 Hz, 1H), 3.21 (m, 2H), 1.15 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 

171.1, 156.3, 151.8, 147.0, 144.3, 136.4, 128.7 (2xC), 128.5, 128.3 (2xC), 127.3, 122.8, 118.2, 77.4, 
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67.4, 61.7, 55.3, 38.6, 36.9, 27.6 (3xC). IR (neat): 3411, 3319, 3083, 2976, 2937, 1718, 1666, 1541, 

1349, 1230, 1195, 1089, 1061. HR-MS 589.0899 (C23H27BrN4O8 + Na+ calcd 589.0904). 

tert-Butyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-methylpropylcarbamate (9h): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Slightly yellow solid (552 

mg, 94 %); mp. 166.167 °C; 1H NMR (360 MHz, CDCl3) δ = 8.40 (d, J = 2.3 Hz, 1H), 8.30 (d, J = 2.2 

Hz, 1H), 6.48 (t, J = 5.7 Hz, 1H), 4.97 (d, J = 8.1 Hz, 1H), 3.85 (m, 1H), 3.61 (m, 2H), 3.23 (t, J = 7.0 

Hz, 2H), 2.12 (m, 1H), 1.41 (s, 9H), 0.92 (d, J = 6.8 Hz, 3H), 0.88 (d, J = 6.8 Hz, 3H); 13C NMR (125 

MHz, CDCl3) δ = 172.4, 156.2, 151.6, 146.7, 144.2, 127.5, 123.0, 118.3, 80.4, 60.3, 38.5, 36.9, 30.5, 

28.4 (3xC), 19.5, 17.9. IR (neat): 3337, 3317, 2973, 1686, 1649, 1546, 1531, 1365, 1346, 1301, 1246, 

1227, 1175, 736. HR-MS 511.0803 (C18H25BrN4O7 + Na+ calcd 511.0799). 

tert-Butyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-3-(methylthio)propylcarbamate (9i): 

Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Slightly yellow solid (607 

mg, 97 %); mp. 94 °C; 1H NMR (360 MHz, CDCl3) δ = 8.41 (d, J = 2.7 Hz, 1H), 8.29 (d, J = 2.7 Hz, 

1H), 6.62 (b, 1H), 5.11 (d, J = 7.7 Hz, 1H), 4.21 (q, J = 7.7 Hz, 1H), 3.61 (q, J = 6.8 Hz, 2H), 3.23 (t, J 

= 6.8 Hz, 2H), 2.52 (m, 2H), 2.09 (s, 3H), 2.05 (m, 1H), 1.90 (m, 1H), 1.41 (s, 9H); 13C NMR (125 

MHz, CDCl3) δ = 172.3, 155.9, 151.6, 146.7, 144.1, 127.5, 123.0, 118.3, 80.7, 53.7, 38.6, 36.8, 31.1, 

30.5, 28.4 (3xC), 15.5. IR (neat): 3326, 3090, 2980, 1686, 1649, 1546, 1532, 1441, 1365, 1346, 1238, 

1173. HR-MS 543.0514 (C18H25BrN4O7S + Na+ calcd 543.0520). 

(9H-Fluoren-9-yl)methyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-3-

(methylthio)propylcarbamate (9j): Slightly yellow solid (633 mg, 82 %); 1H NMR (360 MHz, 

DMSO-d6) δ = 8.76 (d, J = 2.3 Hz, 1H), 8.31 (d, J = 2.7 Hz, 1H), 8.06 (t, J = 5.5 Hz, 1H), 7.99 (d, J = 

7.7 Hz, 2H), 7.72 (t, J = 6.4 Hz, 2H), 7.52 (d, J = 7.8 Hz, 1H), 7.42 (t, J = 7.5 Hz, 2H), 7.32 (t, J = 7.3 

Hz, 2H), 4.29-4.15 (3H), 3.92 (m, 1H), 3.46 (m, 2H), 3.10 (t, J = 6.2 Hz, 2H), 2.43-2.28 (2H), 1.99 (s, 

3H), 1.80-1.63 (2H); 13C NMR (125 MHz, DMSO-d6) δ = 171.7, 155.9, 151.2, 146.3, 143.9, 143.7 
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(2xC), 140.7 (2xC), 127.67, 127.63 (2xC), 127.0 (2xC), 125.3 (2xC), 121.9, 120.1 (2xC), 117.7, 65.5, 

53.8, 46.7, 37.1, 35.7, 31.3, 29.8, 14.5. HR-MS 665.0685 (C28H27BrN4O7S + Na+ calcd 665.0676). 

tert-Butyl (R)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-(benzylthio)ethylcarbamate (9k): 

Purification by washing the residue with a mixture of solvents (CHCl3/hexane (1:2)). Slightly yellow 

solid (644 mg, 92 %); mp. 156-158 °C; 1H NMR (360 MHz, DMSO-d6) δ = 8.75 (s, 1H), 8.34 (s, 1H), 

8.13 (t, J = 5.5 Hz, 1H), 7.31-7.22 (5H), 6.92 (d, J = 8.2 Hz, 1H), 4.04 (m, 1H), 3.68 (t, J = 14.1 Hz, 

2H), 3.45 (m, 2H), 3.10 (t, J = 6.2 Hz, 2H), 2.63 (dd, J = 13.6, 5.4 Hz, 1H), 2.45 (dd, J = 13.2, 9.1 Hz, 

1H), 1.36 (s, 9H); 13C NMR (125 MHz, DMSO-d6) δ = 170.4, 154.9, 151.0, 146.3, 143.7, 138.1, 128.5 

(2xC), 128.1 (2xC), 127.3, 126.6, 121.6, 117.5, 78.1, 53.8, 37.3, 35.5, 35.2, 33.4, 27.9 (3xC). IR (neat): 

3326, 1685, 1650, 1536, 1451, 1356, 1232, 1178, 706, 657. HR-MS 605.0668 (C23H27BrN4O7S + Na+ 

calcd 605.0676). 

tert-Butyl (R)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-

((acetamidomethyl)sulfanyl)ethylcarbamate (9l): Purification by flash column chromatography 

(SiO2, EtOAc). Yellow solid (657 mg, 97 %); mp. 70-72 °C; 1H NMR (360 MHz, DMSO-d6) δ = 8.75 

(d, J = 2.2 Hz, 1H), 8.45 (t, J = 5.8 Hz, 1H), 8.35 (d, J = 2.2 Hz, 1H), 7.97 (t, J = 5.5 Hz, 1H), 6.86 (d, J 

= 8.5 Hz, 1H), 4.18 (m, 2H), 4.00 (m, 1H), 3.45 (m, 2H), 3.10 (t, J = 6.3 Hz, 2H), 2.79 (dd, J = 13.6, 5.1 

Hz, 1H), 2.61 (dd, J = 13.6, 9.5 Hz, 1H), 1.83 (s, 3H), 1.35 (s, 9H); 13C NMR (125 MHz, DMSO-d6) δ = 

170.7, 169.5, 155.2, 151.2, 146.3, 143.7, 127.6, 121.8, 117.7, 78.1, 54.3, 40.3, 37.3, 35.7, 32.6, 28.1 

(3xC), 22.6. IR (neat): 3300, 3082, 2980, 1707, 1662, 1542, 1349, 1256, 1168, 735. HR-MS 586.0572 

(C19H26BrN5O8S + Na+ calcd 586.0578). 

tert-Butyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-(4-tert-

butoxyphenyl)ethylcarbamate (9m): Purification by flash column chromatography [SiO2, 

hexane/EtOAc (3:2)]. Slightly yellow solid (622 mg, 85 %); 1H NMR (360 MHz, CDCl3) δ = 8.39 (d, J 

= 2.3 Hz, 1H), 8.21 (d, J = 2.3 Hz, 1H), 7.06 (d, J = 8.2 Hz, 2H), 6.88 (d, J = 8.2 Hz, 2H), 6.15 (t, J = 

5.7 Hz, 1H), 4.97 (d, J = 6.8 Hz, 1H), 4.23 (q, J = 7.3 Hz, 1H), 3.49 (q, J = 6.5Hz, 2H), 3.10 (t, J = 7.1 
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Hz, 2H), 2.97 (d, J = 7.3 Hz, 2H), 1.37 (s, 9H), 1.30 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 172.0, 

155.7, 154.5, 151.5, 146.6, 144.0, 131.4, 129.8 (2xC), 127.3, 124.5 (2xC), 122.9, 118.4, 80.6, 78.7, 

56.2, 38.4, 37.7, 36.6, 28.9 (3xC), 28.4 (3xC). IR (neat): 3419, 3309, 2979, 2937, 1668, 1539, 1355, 

1245, 1169. HR-MS 631.1376 (C26H33BrN4O8 + Na+ calcd 631.1374). 

tert-Butyl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-(1H-indol-3-yl)ethylcarbamate 

(9n): Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Slightly yellow solid 

(657 mg, 95 %); mp. 116 °C; 1H NMR (500 MHz, CDCl3) δ = 8.31 (d, J = 2.6 Hz, 1H), 8.30 (b, 1H), 

8.02 (d, J = 2.6 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.1 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.09 

(t, J = 7.6 Hz, 1H), 7.03 (d, J = 2.3 Hz, 1H), 6.03 (b, 1H), 5.11 (b, 1H), 4.38 (m, 1H), 3.42 (q, J = 6.5 

Hz, 2H), 3.28 (dd, J = 14.6, 5.7 Hz, 1H), 3.13 (dd, J = 14.5, 7.7 Hz, 1H), 2.91 (m, 2H), 1.39 (s, 9H); 13C 

NMR (125 MHz, CDCl3) δ = 172.4, 155.7, 151.4, 146.6, 144.0, 136.3, 127.4, 127.1, 123.2, 122.8, 

122.6, 120.0, 119.1, 118.2, 111.4, 110.8, 80.6, 55.4, 38.3, 36.4, 28.4 (3xC), 28.3. IR (neat): 3416, 3319, 

2980, 1699, 1665, 1541, 1455, 1348, 1249, 1166, 740. HR-MS 598.0914 (C24H26BrN5O7 + Na+ calcd 

598.0908). 

2-(3,5-dimethoxyphenyl)propan-2-yl (2-bromo-3,5-

dinitrophenethylcarbamoyl)methylcarbamate (9o): Purification by flash column chromatography 

[SiO2, CH2Cl2 (to remove 5,7-dinitroindoline) and then hexane/EtOAc (1:2)]. Slightly yellow solid (526 

mg, 77 %); 1H NMR (360 MHz, CDCl3) δ = 8.35 (s, 1H), 8.13 (s, 1H), 6.57 (b, 1H), 6.44 (s, 2H), 6.23 

(s, 1H), 5.44 (b, 1H), 3.80-3.69 (8H), 3.47 (m, 2H), 3.06 (m, 2H), 1.69 (s, 6H); 13C NMR (125 MHz, 

CDCl3) δ = 169.7, 160.8 (2xC), 155.7, 151.4, 148.9, 146.5, 144.2, 127.6, 122.9, 118.2, 103.0 (2xC), 

98.1, 81.8, 55.4 (2xC), 44.6, 38.4, 36.5, 29.2 (2xC). IR (neat): 3412, 3330, 1715, 1670, 1599, 1540, 

1457, 1425, 1345, 1262, 1201, 1153, 1046, 734. HR-MS 591.0708 (C22H25BrN4O9 + Na+ calcd 

591.0697). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-

dinitrophenethylcarbamoyl)ethylcarbamate(9p): Purification by flash column chromatography 
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[SiO2, CH2Cl2 (to remove 5,7-dinitroindoline) and then hexane/EtOAc (1:1)]. Slightly yellow solid (658 

mg, 94 %); 1H NMR (360 MHz, CDCl3) δ = 8.37 (d, J = 1.8 Hz, 1H), 8.14 (s, 1H), 6.61 (b, 1H), 6.44 (s, 

2H), 6.25 (s, 1H), 5.21 (d, J = 6.9 Hz, 1H), 4.05 (m, 1H), 3.73 (s, 6H), 3.45 (m, 2H), 3.04 (m, 2H), 1.73 

(s, 3H), 1.64 (s, 3H), 1.28 (d, J = 6.8 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.9, 160.8 (2xC), 

155.2, 151.4, 149.0, 146.5, 144.3, 127.6, 122.9, 118.2, 103.0 (2xC), 98.2, 81.7, 55.4 (2xC), 50.2, 38.4, 

36.6, 29.8, 28.6, 18.0. IR (neat): 3402, 3319, 2968, 2927, 1701, 1649, 1587, 1530, 1444, 1417, 1336, 

1236, 1186, 1135, 1041, 721. HR-MS 605.0863 (C23H27BrN4O9 + Na+ calcd 605.0854). 

2-(3,5-dimethoxyphenyl)propan-2-yl (R)-1-(2-bromo-3,5-

dinitrophenethylcarbamoyl)ethylcarbamate (9q): Purification by flash column chromatography 

[SiO2, CH2Cl2 (to remove 5,7-dinitroindoline) and then hexane/EtOAc (1:1)]. Slightly yellow solid (637 

mg, 91 %); 1H NMR (360 MHz, CDCl3) δ = 8.36 (s, 1H), 8.13 (s, 1H), 6.63 (b, 1H), 6.44 (s, 2H), 6.24 

(s, 1H), 5.23 (d, J = 6.4 Hz, 1H), 4.05 (m, 1H), 3.72 (s, 6H), 3.45 (m, 2H), 3.04 (m, 2H), 1.73 (s, 3H), 

1.64 (s, 3H), 1.27 (d, J = 7.3 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.9, 160.8 (2xC), 155.2, 

151.4, 149.0, 146.5, 144.3, 127.6, 122.9, 118.2, 102.9 (2xC), 98.2, 81.7, 55.4 (2xC), 50.2, 38.4, 36.5, 

29.8, 28.6, 18.1. IR (neat): 3413, 3321, 2977, 2934, 1707, 1666, 1604, 1594, 1538, 1453, 1423, 1343, 

1317, 1202, 1153, 1138, 1061, 1046, 733. HR-MS 605.0853 (C23H27BrN4O9 + Na+ calcd 605.0854). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-3-

methylbutylcarbamate (9r): Purification by flash column chromatography [SiO2, hexane/EtOAc 

(1:1)]. Slightly yellow solid (691 mg, 92 %); 1H NMR (360 MHz, CDCl3) δ = 8.38 (m, 1H), 8.16 (m, 

1H), 6.45 (m, 3H), 6.27 (m, 1H), 5.00 (d, J = 8.2 Hz, 1H), 3.94 (m, 1H), 3.74 (s, 6H), 3.47 (m, 2H), 

3.11 (m, 1H), 2.99 (m, 1H), 1.75-1.56 (8H), 1.44 (m, 1H), 0.91 (d, J = 5.9 Hz, 3H), 0.86 (d, J = 5.4 Hz, 

3H); 13C NMR (125 MHz, CDCl3) δ = 173.0, 160.8 (2xC), 155.5, 151.4, 148.9, 146.6, 144.3, 127.6, 

122.9, 118.3, 102.9 (2xC), 98.4, 81.8, 55.4 (2xC), 53.3 , 40.4, 38.5, 36.7, 29.8, 28.6, 24.9, 23.0, 21.9. IR 

(neat): 3310, 2959, 1704, 1664, 1601, 1543, 1460, 1427, 1347, 1205, 1162, 1143, 737. HR-MS 

647.1330 (C26H33BrN4O9 + Na+ calcd 647.1323). 
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2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-

phenylethylcarbamate (9s): Purification by flash column chromatography [SiO2, CH2Cl2 (to remove 

5,7-dinitroindoline) and then hexane/EtOAc (1:1)]. Yellow solid (720 mg, 91 %); mp. 68-71 °C; 1H 

NMR (360 MHz, CDCl3) δ = 8.36 (s, 1H), 8.11 (s, 1H), 7.29-7.13 (5H), 6.43 (s, 2H), 6.26 (s, 1H), 6.22 

(b, 1H), 5.21 (d, J = 7.3 Hz, 1H), 4.21 (m, 1H), 3.72 (s, 6H), 3.41 (m, 2H), 2.98 (m, 4H), 1.70 (s, 3H), 

1.64 (s, 3H); 13C NMR (125 MHz, CDCl3) δ = 171.7, 160.8 (2xC), 155.1, 151.4, 148.9, 146.6, 144.1, 

136.5, 129.3 (2xC), 128.8 (2xC), 127.4, 127.2, 122.9, 118.2, 103.0 (2xC), 98.3, 81.8, 56.0, 55.4 (2xC), 

38.4, 38.0, 36.6, 29.6, 28.6. IR (neat): 3411, 3320, 3080, 2976, 2935, 1708, 1658, 1599, 1540, 1453, 

1424, 1342, 1293, 1257, 1197, 1149, 1055, 1036, 732. HR-MS 681.1171 (C29H31BrN4O9 + Na+ calcd 

681.1167). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-(1H-indol-

3-yl)ethylcarbamate (9t): Purification by flash column chromatography [SiO2, CH2Cl2 (to remove 5,7-

dinitroindoline) and then hexane/EtOAc (1:1)]. Orange solid (729 mg, 87 %); 1H NMR (360 MHz, 

CDCl3) δ = 8.28 (s, 2H), 7.96 (d, J = 2.3 Hz, 1H), 7.56 (d, J = 7.7 Hz, 1H), 7.30 (d, J = 7.8 Hz, 1H), 

7.15 (t, J = 7.5 Hz, 1H), 7.08 (t, J = 7.3 Hz, 1H), 6.94 (s, 1H), 6.45 (s, 2H), 6.29 (s, 1H), 6.10 (b, 1H), 

5.34 (d, J = 6.8 Hz, 1H), 4.30 (m, 1H), 3.73 (s, 6H), 3.36 (m, 2H), 3.17 (m, 2H), 2.84 (m, 2H), 1.70 (s, 

3H), 1.66 (s, 3H); 13C NMR (125 MHz, CDCl3) δ = 172.2, 160.8 (2xC), 155.2, 151.3, 149.0, 146.4, 

144.0, 136.3, 127.4, 127.2, 123.2, 122.8, 122.5, 119.9, 118.9, 118.2, 111.4, 110.6, 103.0 (2xC), 98.3, 

81.6, 55.4 (2xC), 55.3, 38.3, 36.3, 29.4, 28.9, 28.0. IR (neat): 3407, 3330, 2975, 2932, 1704, 1660, 

1595, 1535, 1453, 1423, 1341, 1257, 1196, 1147, 1051, 734. HR-MS 720.1279 (C31H32BrN5O9 + Na+ 

calcd 720.1276). 

(S)-2-(3,5-dimethoxyphenyl)propan-2-yl 2-(2-bromo-3,5-

dinitrophenethylcarbamoyl)pyrrolidine-1-carboxylate (9u): Purification by flash column 

chromatography [SiO2, hexane/EtOAc (1:2)]. Slightly yellow solid (563 mg, 77 %); mp. 72-74 °C: 1H 

NMR (360 MHz, DMSO-d6) mixture of 2 rotamers δ = 8.78-8.72 (1H), 8.35-8.29 (1H), 8.17-7.89 (1H), 
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6.45-6.33 (3H), 4.12-3.92 (1H), 3.72 (s, 6H), 3.58-3.38 (3H), 3.28-3.04 (3H), 2.15-1.94 (1H), 1.79-1.49 

(9H); 13C NMR (125 MHz, DMSO-d6) mixture of 2 rotamers δ = 172.6, 172.1, 160.2, 160.1, 152.8, 

152.3, 151.3, 151.1, 149.3, 149.1, 146.3, 143.9, 143.8, 127.6, 127.3, 121.9, 121.8, 117.71, 117.66, 

102.8, 102.6, 98.0, 97.9, 80.4, 80.1, 59.8, 59.6, 55.1, 55.0, 46.7, 46.6, 37.4, 37.1, 35.8, 31.1, 30.0, 29.8, 

28.8, 28.4, 27.8, 23.9, 23.0. IR (neat): 3411, 3319, 3078, 2974, 2936, 2875, 1695, 1596, 1536, 1453, 

1396, 1341, 1196, 1148, 1108, 1050. HR-MS 631.1004 (C25H29BrN4O9 + Na+ calcd 631.1010). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-(4-tert-

butoxyphenyl)ethylcarbamate (9v): Purification by flash column chromatography [SiO2, CH2Cl2 (to 

remove 5,7-dinitroindoline) and then hexane/EtOAc (1:2)]. Slightly yellow solid (702 mg, 80 %); mp. 

76 °C; 1H NMR (360 MHz, CDCl3) δ = 8.37 (s, 1H), 8.10 (s, 1H), 7.04 (d, J = 8.1 Hz, 2H), 6.88 (d, J = 

8.2 Hz, 2H), 6.43 (s, 2H), 6.27 (s, 1H), 6.08 (b, 1H), 5.20 (d, J = 6.8 Hz, 1H), 4.15 (m, 1H), 3.74 (s, 

6H), 3.40 (m, 2H), 2.96 (m, 4H), 1.70 (s, 3H), 1.63 (s, 3H), 1.31 (s, 9H); 13C NMR (125 MHz, CDCl3) δ 

= 171.8, 160.8 (2xC), 155.1, 154.5, 151.4, 148.9, 146.6, 144.0, 131.3, 129.8 (2xC), 127.3, 124.5 (2xC), 

122.9, 118.4, 103.0 (2xC), 98.3, 81.7, 78.7, 56.2, 55.4 (2xC), 38.4, 37.3, 36.5, 29.7, 28.9 (3xC), 28.5. IR 

(neat): 3413, 3319, 2974, 2932, 1703, 1660, 1597, 1537, 1503, 1455, 1423, 1342, 1292, 1253, 1232, 

1198, 1153, 1054, 731. HR-MS 753.1741 (C33H39BrN4O10 + Na+ calcd 753.1742). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-tert-

butoxyethylcarbamate (9w): Purification by flash column chromatography [SiO2, CH2Cl2 (to remove 

5,7-dinitroindoline) and then hexane/EtOAc (1:1)]. Slightly yellow solid (653 mg, 83 %); mp. 65 °C; 1H 

NMR (360 MHz, CDCl3) δ = 8.37 (s, 1H), 8.20 (s, 1H), 6.65 (b, 1H), 6.46 (s, 2H), 6.31 (s, 1H), 5.57 (d, 

J = 5.0 Hz, 1H), 4.06 (m, 1H), 3.81-3.75 (7H), 3.54 (m, 2H), 3.37 (m, 1H), 3.15 (m, 2H), 1.76 (s, 3H), 

1.66 (s, 3H), 1.15 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 171.1, 160.8 (2xC), 155.1, 151.4, 149.0, 

146.6, 144.2, 127.6, 122.9, 118.3, 103.0 (2xC), 98.3, 81.6, 74.1, 61.4, 55.4 (2xC), 54.7, 38.5, 36.8, 29.9, 

28.3, 27.5 (3xC). IR (neat): 3416, 3334, 2972, 2933, 1714, 1667, 1597, 1538, 1457, 1423, 1343, 1195, 

1150, 1053. HR-MS 677.1429 (C27H35BrN4O10 + Na+ calcd 677.1429). 
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2-(3,5-dimethoxyphenyl)propan-2-yl (1S,2R)-1-(2-bromo-3,5-dinitro-phenethylcarbamoyl)-2-

tert-butoxypropylcarbamate (9x): Purification by flash column chromatography [SiO2, CH2Cl2 (to 

remove 5,7-dinitroindoline) and then gradient hexane/EtOAc (2:1) to hexane/EtOAc (1:1)]. Slightly 

yellow solid (530 mg, 66 %); mp. 79 °C; 1H NMR (360 MHz, CDCl3) δ = 8.39 (s, 1H), 8.26 (s, 1H), 

6.99 (b, 1H), 6.50 (s, 2H), 6.33 (s, 1H), 5.76 (d, J = 4.5 Hz, 1H), 4.11 (m, 1H), 3.98 (m, 1H), 3.78 (s, 

6H), 3.68 (m, 1H), 3.55 (m, 1H), 3.19 (m, 2H), 1.74 (s, 3H), 1.71 (s, 3H), 1.16 (s, 9H), 1.03 (d, J = 5.4 

Hz, 3H); 13C NMR (125 MHz, CDCl3) δ = 170.7, 161.0 (2xC), 155.0, 151.7, 149.2, 146.9, 144.3, 127.4, 

122.9, 118.3, 103.3 (2xC), 98.7, 81.5, 75.4, 66.8, 59.1, 55.5 (2xC), 38.5, 37.0, 29.4, 29.0, 28.5 (3xC), 

18.2. IR (neat): 3404, 3348, 2974, 2934, 1714, 1671, 1598, 1540, 1479, 1459, 1424, 1343, 1196, 1150, 

1055, 733. HR-MS 691.1581 (C28H37BrN4O10 + Na+ calcd 691.1585). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-2-(tert-

butoxycarbonyl)ethylcarbamate (9y): Purification by flash column chromatography [SiO2, gradient 

hexane/EtOAc (2:1) to hexane/EtOAc (1:1)]. Slightly yellow solid (697 mg, 85 %); 1H NMR (360 MHz, 

CDCl3) δ = 8.38 (s, 1H), 8.28 (s, 1H), 6.63 (b, 1H), 6.48 (s, 2H), 6.32 (s, 1H), 6.02 (d, J = 7.8 Hz, 1H), 

4.29 (m, 1H), 3.76 (s, 6H), 3.51 (m, 2H), 3.10 (m, 2H), 2.83 (dd, J = 17.7, 3.2 Hz, 1H), 2.51 (dd, J = 

16.8, 5.0 Hz, 1H), 1.78 (s, 3H), 1.66 (s, 3H), 1.42 (s, 9H); 13C NMR (125 MHz, CDCl3) δ = 171.5, 

171.4, 160.9 (2xC), 155.5, 151.4, 148.9, 146.6, 144.2, 127.7, 122.9, 118.3, 103.1 (2xC), 98.2, 82.0, 

81.8, 55.4 (2xC), 50.8, 38.3, 36.8, 36.3, 30.1, 28.0, 27.9 (3xC). IR (neat): 3402, 3327, 2975, 2930, 1720, 

1656, 1594, 1534, 1452, 1419, 1340, 1291, 1248, 1228, 1196, 1149, 1132, 1043. HR-MS 705.1374 

(C28H35BrN4O11 + Na+ calcd 705.1378). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(2-bromo-3,5-dinitrophenethylcarbamoyl)-3-(tert-

butoxycarbonyl)propylcarbamate (9z): Purification by flash column chromatography [SiO2, CH2Cl2 

(to remove 5,7-dinitroindoline) and then gradient hexane/EtOAc (2:1) to hexane/EtOAc (1:1)]. Slightly 

yellow solid (711 mg, 85 %); 1H NMR (360 MHz, CDCl3) δ = 8.37 (s, 1H), 8.18 (s, 1H), 6.53 (b, 1H), 

6.46 (s, 2H), 6.29 (s, 1H), 5.56 (d, J = 6.4 Hz, 1H), 3.96 (m, 1H), 3.76 (s, 6H), 3.51 (m, 2H), 3.10 (m, 
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2H), 2.39 (m, 1H), 2.27 (m, 1H), 2.02 (m, 1H), 1.88 (m, 1H), 1.76 (s, 3H), 1.63 (s, 3H), 1.43 (s, 9H); 13C 

NMR (125 MHz, CDCl3) δ = 173.1, 172.1, 160.9 (2xC), 155.5, 151.4, 149.0, 146.6, 144.2, 127.7, 122.9, 

118.3, 103.0 (2xC), 98.5, 81.7, 81.4, 55.4 (2xC), 54.5, 38.5, 36.7, 32.0, 30.1, 28.3, 28.2 (3xC), 27.0. IR 

(neat): 3400, 3324, 2977, 2934, 1721, 1667, 1595, 1542, 1454, 1423, 1363, 1343, 1296, 1251, 1203, 

1154, 1046, 733. HR-MS 719.1536 (C29H37BrN4O11 + Na+ calcd 719.1534). 

Benzyl (S)-1-(phenethylcarbamoyl)-2-tert-butoxyethylcarbamate (22 g): Purification by flash 

column chromatography [SiO2, hexane/EtOAc (3:2)]. Yellow solid (30.7 mg, 77 %); mp. 113-114 °C; 

1H NMR (360 MHz, CDCl3) δ = 7.42-7.24 (10H), 6.66 (b, 1H), 5.74 (b, 1H), 5.17 (s, 2H), 4.22 (m, 1H), 

3.87 (m, 1H), 3.61 (m, 2H), 3.39 (t, J = 7.7 Hz, 1H), 2.86 (t, J = 6.1 Hz, 2H), 1.17 (s, 9H); 13C NMR 

(125 MHz, CDCl3) δ = 170.3, 156.2, 138.9, 136.3, 128.9, 128.8 (2xC), 128.7 (2xC), 128.4 (2xC), 128.3 

(2xC), 126.7, 74.2, 67.2, 61.8, 54.8, 40.7, 35.8, 27.5 (3xC). IR (neat): 3296, 3024, 2967, 2924, 2852, 

1685, 1642, 1534, 1454, 1354, 1285, 1272, 1231, 1188, 1089, 1049, 740, 696. HR-MS 421.2096 

(C23H30N2O4 + Na+ calcd 421.2098). 

2-(3,5-dimethoxyphenyl)propan-2-yl (S)-1-(phenethylcarbamoyl)-3-methylbutylcarbamate (22 

r): Purification by flash column chromatography [SiO2, hexane/EtOAc (1:1)]. Yellow solid (42 mg, 92 

%); 1H NMR (360 MHz, CDCl3) δ = 7.28 (m, 2H), 7.21 (m, 1H), 7.14 (d, J = 7.3 Hz, 2H), 6.49 (m, 2H), 

6.32 (m, 1H), 6.01 (m, 1H), 5.06 (d, J = 8.7 Hz, 1H), 3.95 (m, 1H), 3.75 (s, 6H), 3.45 (m, 2H), 2.73 (m, 

2H), 1.71 (s, 3H), 1.70 (s, 3H), 1.62-1.56 (2H), 1.43 (m, 1H), 0.87 (m, 6H); 13C NMR (125 MHz, 

CDCl3) δ = 172.3, 160.8 (2xC), 155.1, 149.0, 138.8, 128.9 (2xC), 128.7 (2xC), 126.6, 102.9 (2xC), 98.5, 

81.4, 55.3 (2xC), 53.3, 41.2, 40.8, 35.7, 29.2, 29.1, 24.9, 23.0, 22.2. IR (neat): 3308, 2956, 1702, 1658, 

1601, 1530, 1460, 1427, 1203, 1155, 1062, 699. HR-MS 479.2522 (C26H36N2O5 + Na+ calcd 479.2516). 
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