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2-(4-Nitrophenylsulphonamido)acetic acid (17a) 

The amino acid was glycine, yield (2.2152 g, 94.59%), mp, 171.90-172.20 oC. FTIR (KBr, cm-1): 3417 (OH of CO2H), 3297 (NH), 3108, 3070 (C-H aromatic), 1732 (C=O), 1605, 1482 (C=C), 1529, 1424 (N-O), 1354, 1333 (2S=O), 1240, 1165 (SO2NH), 1100, 1087, 1014 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.43 (t, J= 4.0 Hz, 1H, NH), 8.36 (d, J= 9.2 Hz, 2H, ArH), 8.02 (d, J= 8.6 Hz, 2H, ArH), 3.67 (d, J= 4.0 Hz, 2H, CH2). 13C NMR (DMSOd6, 100MHz δ:) 170.71 (C=O), 150.04, 147.03, 128.73, 124.94 (aromatic carbons), 44.3 (aliphatic carbon). HRMS-ESI (m/z): 261.3108 (M+H), Calculated 261.3112. 

2-(4-Nitrophenylsulphonamido)-3-phenylpropanoic acid (17b)

The amino acid was L-phenylalanine, yield (3.1530 g, 99.99%), mp, 100.10-100.50 oC. FTIR (KBr, cm-1): 3417 (OH of CO2H), 3253 (NH), 3182, 3111 (C-H aromatic), 1753 (C=O), 1607, 1456, 1435 (C=C), 1525, 1403 (N-O), 1347, 1311 (2S=O), 1164, 1124 (SO2NH), 1103, 1093 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.68 (d, J= 8.6 Hz, 1H, NH), 8.16 (d, J= 9.15 Hz, 2H, ArH), 7.71 (d, J= 8.6 Hz, 2H, ArH), 7.11-7.06 (m, 5H, ArH), 3.93 (ddd, J1= 5.2, J2= 4.6, J3= 5.2 Hz, 1H, CH-CH2), 2.95 (dd, J1= 5.2, J2=  14.1 Hz, 1H, CHa of CH2), 2.68 (dd, J1= 9.8, J2= 12.3 Hz, 1H, CHb of CH2). 13C NMR (DMSOd6, 100MHz δ:) 172.72 (C=O), 149.64, 147.09, 137.22, 129.71, 128.64, 128.19, 126.92, 124.67 (aromatic carbons), 58.18, 38.09 (aliphatic carbons). HRMS-ESI (m/z): 368.2347 (M+NH4)+, calculated, 368.2349.  

3-(1H-Indol-2-yl)-2-(4-nitrophenylsulphonamido)propanoic acid (17c)
The amino acid was L-tryptophan, yield (3.4253 g, 97.94%), mp, 226.90-227.20 oC. FTIR (KBr, cm-1): 3448 (OH of CO2H), 3380, 3295 (2NH), 3108 (C-H of aromatic), 1710 (C=O), 1607, 1459 (C=C), 1525, 1424 (N-O), 1348, 1332 (2S=O), 1167, 1119 (SO2NH), 1092, 1014 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 10.66 (s, 1H, NH, indole), 8.60 (d, J= 8.0 Hz, 1H, NH), 7.86-7.84 (m, 2H, ArH), 7.50-7.46 (m, 2H, ArH), 7.24 (d, J= 7.5 Hz, 1H, ArH), 7.05 (d, J= 8.0 Hz, 1H, ArH), 6.99 (s, 1H, ArH), 6.89-6.82 (m, 2H, ArH), 3.90 (ddd, J= 4.0, J2= 2.85, J3= 4.6 Hz, 1H, CH-CO2H), 3.04 (dd, J1= 4.6, J2= 8.4 Hz, 1H, CHa of CH2), 2.79 (dd, J1= 10.3, J2= 9.8 Hz, 1H, CHb of CH2). 13C NMR (DMSOd6, 100MHz δ:) 173.28 (C=O), 148.89, 146.43, 136.45, 127.43, 126.92, 124.89, 123.78, 121.22, 118.78, 118.21, 111.67, 109.18 (aromatic carbons), 57.04, 28.37 (aliphatic carbons). HRMS-ESI (m/z): 390.3285 (M+H)+, calculated, 390.3289. 

4-Methyl-2-nitrophenylsulphonamido)pentanoic acid (17d)

The amino acid was L-leucine, yield (2.8461 g, 99.98%), mp, 142.90-143.20 oC. FTIR (KBr, cm-1): 3272 (NH), 3113, 3097, 3074 (C-H aromatic), 2934, 2878 (C-H aliphatic), 1714 (C=O), 1658, 1606, 1469 (C=C), 1531, 1417 (N-O), 1356, 1307 (2S=O), 1168, 1156 (SO2NH), 1108, 1091, 1010 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.55 (d, J= 9.2 Hz, 1H, NH), 8.36 (d, J= 8.6 Hz, 2H, ArH), 7.98 (d, J= 8.6 Hz, 2H, ArH), 3.74-3.69 (m, 1H, CH-CO2H), 1.59-1.53 (m, 1H, CH(CH3)2), 1.41-1.37 (m, 2H, CH2), 0.81-0.71 (m, 6H, 2CH3). 13C NMR (DMSOd6, 100MHz δ:) 173.44 (C=O), 149.89, 147.26, 128.68, 124.75 (aromatic carbons), 54.69, 41.20, 24.52, 23.14, 21.37 (aliphatic carbons). HRMS-ESI (m/z): 315.1265 (M-H)-, calculated, 315.1268.  

3-Methyl-2-(4-nitrophenylsulphonamido)pentanoic acid (17e)
The amino acid was L-isoleucine, yield (2.7894 g, 97.97%), mp, 131.40-131.70 oC. FTIR (KBr, cm-1): 3271 (NH), 3110, 2967 (C-H aromatic), 2879, 2858 (C-H aliphatic), 1705 (C=O), 1647, 1607, 1472 (C=C), 1528, 1428 (N-O), 1361, 1351 (2S=O), 1175, 1142 (SO2NH), 1092, 1011 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.43 (d, J= 9.2 Hz, 1H, NH), 8.35 (d, J= 8.6 Hz, 2H, ArH), 7.99 (d, J= 8.6 Hz, 2H, ArH), 3.61 (t, J= 6.0 Hz, 1H, CH-CO2H), 1.68-1.65 (m, 1H, CH), 1.35-1.30 (m, 1H, CHa of CH2), 1.12-1.03 (m, 1H, CHb of CH2), 0.78-0.73 (m, 6H, 2CH3). 13C NMR (DMSOd6, 100MHz δ:) 172.42 (C=O), 149.91, 147.16, 128.74, 124.80 (aromatic carbons), 60.93, 37.34, 24.84, 15.89, 11.45 (aliphatic carbons). HRMS-ESI (m/z): 317.2387 (M+H)+, calculated, 317.2393.  
3-Methyl-2-(4-nitrophenylsulphonamido)butanoic acid (17f)

The amino acid was L-valine, yield (2.7200 g, 99.97 %), mp, 182.60-182.90 oC. FTIR (KBr, cm-1): 3415 (OH CO2H), 3278 (NH), 3113, 2969 (C-H aromatic), 2931, 2873 (C-H aliphatic), 1711 (C=O), 1638, 1607, 1411 (C=C), 1532, 1463 (N-O), 1356, 1312 (2S=O), 1169, 1146 (SO2NH), 1107, 1091, 1062, 1013 (C-N, C-O). 1H NMR (DMSOd6, 500MHz δ:) 8.43 (d, J= 9.2 Hz, 1H, NH), 8.35 (d, J= 8.6 Hz, 2H, ArH), 7.99 (d, J= 9.2 Hz, 2H, ArH), 3.57 (dd, J1= 5.7, J2= 12.3 Hz, 1H, CH-CO2H), 1.98-1.91 (m, 1H, CH (CH3)2), 0.81-0.76 (m, 6H, 2CH3). 13C NMR (DMSOd6, 126MHz δ:) 172.38 (C=O), 149.85, 147.27, 128.66, 124.75 (aromatic carbons), 61.85, 30.78, 19.58, 18.31 (aliphatic carbons). HRMS-ESI (m/z): 320. 1982 (M+NH4)+, calculated, 320.1987. 

4-Hydroxy-1-(4-nitrophenylsulphonyl)pyrrolidine-2-carboxylic acid (17g) 
The amino acid was L-hydroxyproline, yield (2.8459 g, 99.97%), mp, 199.80-200.20 oC. FTIR (KBr, cm-1): 3491 (OH), 3416 (OH of CO2H), 3117, 3024 (C-H aromatic), 2966, 2767 (C-H aliphatic), 1750 (C=O), 1638, 1608, 1457 (C=C), 1527, 1427 (N-O), 1359, 1331 (2S=O), 1184, 1164 (SO2N), 1136, 1112, 1090, 1015, 1005 (C-N, C-O). 1H NMR (DMSOd6, 500MHz δ:) 8.37 (d, J= 9.2 Hz, 2H, ArH), 8.03 (d, J= 8.6 Hz, 2H, ArH), 4.17 (s, 1H, OH), 4.12 (t, J= 8.6 Hz, 1H, CH-CO2H), 3.46 (dd, J1= 3.5, J2= 8.4 Hz, 1H, CHOH), 3.20 (d, J= 10.9 Hz, 2H, CH2N), 2.04-2.00 (m, 1H, CHa, CH2), 1.93-1.88 (m, 1H, CHb of CH2). 13C NMR (DMSOd6, 100MHz δ:) 173.54, 150.27, 143.56, 129.53, 124.78 (aromatic carbons), 69.02, 60.38, 57.06 (aliphatic carbons). HRMS-ESI (m/z): 303.2987 (M+H)+, calculated, 303.2991. 

1-(4-Nitrophenylsulphonyl)pyrrolidine-2-carboxylic acid (17h) 
The amino acid was L-proline, yield (2.6051 g, 96.39%), mp, 149.90-150.30 oC. FTIR (KBr, cm-1): 3415 (OH of CO2H), 3111 (C-H aromatic), 2899, 2648 (C-H aliphatic), 1723 (C=O), 1641, 1604, (C=C), 1533, 1447 (N-O), 1353, 1305 (2S=O), 1199, 1165 (SO2N), 1072, 1024, 1008 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.40-8.36 (m, 2H, ArH), 8.07-8.05 (m, 2H, ArH), 4.19-4.17 (m, 1H, CH-CO2H), 3.40-3.36 (m, 1H, CHa of CH2), 3.23-3.18 (m, 1H, CHb of CH2), 1.99-1.92 (m, 1H, CHa of CH2), 1.87-1.76 (m, 2H, CH2), 1.65-1.60 (m, 1H, CH). 13C NMR (DMSOd6, 100MHz δ:) 173.39 (C=O), 150.36, 143.77, 129.17, 125.08 (aromatic carbons), 61.11, 48.86, 30.88, 24.72 (aliphatic carbons). HRMS-ESI (m/z): 301.3421 (M+H)+, calculated, 301.3427.  

4-Hydroxy-1-tosylpyrrolidine-2-carboxylic acid (17i)

The amino acid was L-hydroxyproline, yield (3.564 g, 99.86%), mp, 98.40-98.60 oC. FTIR (KBr, cm-1): 3524 (OH), 2931 (C-H aliphatic), 1708 (C=O), 1600, 1444 (C=C), 1347, 1332 (2S=O), 1200, 1158 (SO2N), 1090, 1075 (C-N or C-O). 1H NMR (DMSOd6, 400MHz δ:) 7.65 (d, J= 8.0 Hz, 2H, ArH), 7.37 (d, J= 8.1 Hz, 2H, ArH), 4.18 (s, 1H, O-H), 4.01 (t, J= 8.1 Hz, 1H, CH-CO2H), 3.43-3.40 (m, 1H, CH-OH), 3.05 (d, J=10.3 Hz, 2H, CH2), 2.36 (s, 3H, CH3), 1.91 (t, 4.6 Hz, 2H, CH2). 13C NMR (DMSOd6, 100MHz δ:) 173.79 (C=O), 143.67, 135.03, 130.14, 127.89 (aromatic carbons), 68.91, 60.23, 56.78, 21.55 (aliphatic carbons). HRMS-ESI (m/z): 286.1097 (M+H)+, calculated, 286.1099.  

1-Tosylpyrrolidine-2-carboxylic acid (17j)

 
The amino acid was L-proline, yield (3.2989 g, 98.09%), mp, 50.40-50.70 oC, FTIR (KBr, cm-1): 3415 (OH of COOH), 2957 (C-H aliphatic), 1737 (C=O), 1619, 1597, 1494, 1449 (C=C), 1345, 1306 (2S=O), 1199 (SO2N), 1159, 1095, 1013 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 7.66 (d, J=8.6 Hz, 2H, ArH), 7.35 (d, J= 8.0 Hz, 2H, ArH), 4.04 (dd, J1= 4.6, J2= 5.2 Hz, 1H, CH-COOH), 3.29 (dd, J1= 5.2, J2= 9.8 Hz, 1H, CHa of CH2-N), 3.09 (dd, J1= 6.9, J2=10.5 Hz, 1H, CHb of CH2-N), 2.31 (s, 3H, CH3-Ar), 1.81-1.72 (m, 3H), 1.50-1.47 (t, J=5.2 Hz, 1H). 13C NMR (DMSOd6, 100MHz δ:) 173.71 (C=O), 143.90, 135.14, 130.32, 127.63 (aromatic carbons), 66.89, 48.87, 30.91, 24.67, 21.44 (aliphatic carbons). HRMS-ESI (m/z): 269.0726 (M+H)+, calculated, 269.0731. 

1-(Benzenesulphonyl)-4-hydroxypyrrolidine-2-carboxylic acid (17k) 


The amino acid was L-4-hydroxyproline, yield (3.3815 g, 99.99%), mp, 159.00-159.90 oC. FTIR (KBr, cm-1): 3402 (OH), 2993, 2955 (C-H aliphatic), 1714 (C=O), 1589, 1484, 1450 (C=C), 1385, 1353 (2S=O), 1195, 1158 (SO2NH), 1158, 1100, 1070 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 7.77 (d, J= 7.3 Hz, 2H, ArH), 7.64 (t, J= 7.4 Hz, 1H, ArH), 7.56 (t, J= 7.8 Hz, 2H, ArH), 4.18 (s, 1H, OH), 4.04 (t, J= 7.8 Hz, 1H, CH-CO2H), 3.45-3.41 (m, 1H, CHOH), 3.09 (d, J= 11.0 Hz, 2H, CH2-N), 1.98-1.87 (m, 2H, CH2). 13C NMR (DMSOd6, 100MHz δ:) 173.86 (C=O), 137.82, 133.57, 129.61, 127.94 (aromatic carbons), 68.96, 60.27, 56.88, 31.23 (aliphatic carbons). HRMS-ESI (m/z): 271.0518 (M+), calculated, 271.0514. 

1-(Benzenesulphonyl)-pyrrolidine-2-carboxylic acid (17l) 

The amino acid was L-proline, yield (3.1911 g, 100%). FTIR (KBr, cm-1): 3066 (C-H aromatic), 2983, 2884 (C-H aliphatic), 1730 (C=O), 1627, 1447 (C=C), 1343, 1292 (2S=O), 1199, 1161 (SO2NH), 1095, 1073, 1016 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:)  7.83-7.78 (m, 2H, ArH), 7.67-7.63 (m, 1H, ArH), 7.59-7.56 (m, 2H, ArH), 4.07 (dd, J1= 4.6, J2= 8.4 Hz, 1H, CH-CO2H), 3.34-3.28 (m, 1H, CHa of CH2N), 3.14-3.08 (m, 1H, CHb of CH2N), 1.86-1.71 (m, 3H), 1.53-1.47 (m, 1H). 13C NMR (DMSOd6, 100MHz δ:) 173.78 (C=O), 137.71, 133.64, 129.92, 127.66 (aromatic carbons), 60.89, 48.94, 30.97, 24.70 (aliphatic carbons). HRMS-ESI (m/z): 256.1679 (M+H), calculated 256.1682. 
2-[N-(4-nitrobenzenesulfonyl)-1-phenylformamido]acetic acid (19a)


Yield (0.2126 g, 58.36%), mp, 135.00-135.50 oC, FTIR (KBr, cm-1): 3310 (OH of COOH), 3073, 3009 (C-H aromatic), 2839 (C-H aliphatic), 1703, 1688 (2C=O), 1604, 1584, 1422 (C=C), 1527, 1454 (N-O), 1327, 1290 (2S=O), 1181, 1163 (SO2N), 1128, 1106, 1074 (C-N, C-O). 1H NMR (DMSOd6, 500MHz δ:) 8.36 (d, J= 8.6 Hz, 2H, ArH), 8.01 (d, J= 8.6 Hz, 2H, ArH), 7.91 (d, J= 6.9 Hz, 2H, ArH), 7.59 (t, J= 7.5 Hz, 1H, ArH), 7.47 (t, J= 8.1 Hz, 2H, ArH), 3.67 (s, 2H, CH2). 13C NMR (DMSOd6, 126MHz δ:) 170.72, 167.81 (2C=O), 150.04, 147.01, 133.38, 131.27, 129.79, 129.09, 128.65, 124.85 (aromatic carbons), 44.30 (CH2). HRMS-ESI (m/z): 363.0254 (M-H), calculated, 363.0265. 

2-[N-(4-nitrobenzenesulfonyl)-1-phenylformamido]-3-phenylpropanoic acid (19b)


Yield (0.4545 g, 100%), mp, 122.50-122.80 oC, FTIR (KBr, cm-1): 3309 (OH of COOH), 3113, 3073, 3008 (C-H aromatic), 2840 (C-H aliphatic), 1703, 1685 (2C=O), 1604, 1584, 1454, 1421 (C=C), 1527 (N-O), 1327, 1289 (2S=O), 1181, 1163 (SO2N), 1128, 1106 1074, 1027 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.17-8.15 (m, 2H, ArH), 7.91 (t, J= 7.4 Hz, 2H, ArH), 7.71-7.69 (m, 2H, ArH), 7.60-7.56 (m, 1H, ArH), 7.48-7.44 (m, 2H, ArH), 7.11-7.04 (m, 5H, ArH), 3.95-3.89 (m, 1H, CH-CO2H), 2.95 (dd, J1= 4.6, J2= 9.8 Hz, 1H, CHa of CH2), 2.67 (dd, J1= 10.1, J2= 14.2 Hz, 1H, CHb of CH2). 13C NMR (DMSOd6, 100MHz δ:) 172.68, 167.81 (2C=O), 149.63, 147.06, 137.20, 133.41, 131.25, 129.76, 129.69, 129.11, 128.62, 128.15, 126.89, 124.74 (twelve aromatic carbons), 58.21, 38.13 (two aliphatic carbons). HRMS-ESI (m/z): 455.1936 (M+H), calculated, 455.1940. 

3-(1H-indol-2-yl)-2-[N-(4-nitrobenzenesulfonyl)-1-phenylformamido]propanoic acid (19c)


Yield (0.4932 g, 99.64%), mp, 153.30-153.90 oC, FTIR (KBr, cm-1): 3448 (OH of COOH), 3294 (NH of indole), 3072 (C-H aromatic), 1705, 1688 (C=O), 1605, 1584, 1454, 1425 (C=C), 1525 (N-O), 1327, 1292 (2S=O),1179, 1167 (SO2N), 1129, 1092, 1073, 1027 (C-N, C-O). 1H NMR (DMSOd6, 500MHz δ:) 10.68 (s, 1H, NH of indole), 7.92-7.89 (m, 3H, ArH), 7.86-7.84 (m, 1H, ArH), 7.60-7.56 (m, 2H, ArH), 7.48-7.44 (m, 3H, ArH), 7.23 (d, J= 7.8 Hz, 1H, ArH), 7.04 (d, J= 7.8 Hz, 1H, ArH), 6.99 (d, J= 2.3 Hz, 1H, ArH), 6.89-6.81 (m, 2H, ArH), 3.90-3.86 (m, 1H, CH-COOH), 3.04 (dd, J1= 4.1, J2= 8.6 Hz, 1H, CHa of CH2), 2.78 (dd, J1= 10.1, J2= 14.1 Hz, 1H, CHb of CH2). 13C NMR (DMSOd6, 126MHz δ:) 173.33, 167.84 (2C=O), 148.91, 144.73, 138.89, 136.45, 133.38, 132.78, 131.33, 129.78, 129.14, 127.32, 124.89, 123.78, 122.42, 118.78, 118.20, 111.73 (sixteen aromatic carbons), 46.41, 36.78 (two aliphatic carbons). HRMS-ESI (m/z): 494.1045 (M+H), calculated 494.1042. 

3-Methyl-2-[N-(4-nitrobenzenesulfonyl)-1-phenylformamido]pentanoic acid (19d)


Yield (0.4201 g, 99.93%), mp, 110.40-110.60 oC, FTIR (KBr, cm-1): 3293 (OH of COOH), 3117, 3072 (C-H aromatic), 2968, 2882 (C-H aliphatic), 1730, 1691 (2C=O), 1619, 1604, 1454, 1410 (C=C), 1531 (N-O), 1349, 1310 (2S=O), 1182, 1129 (SO2N), 1105, 1073, 1027, 1012 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.35 (d, J= 8.7 Hz, 2H, ArH), 7.98 (d, J= 8.7 Hz, 2H, ArH), 7.90 (t, J= 7.3 Hz, 2H, ArH), 7.57 (t, J=7.3 Hz, 1H, ArH), 7.46 (t, J= 7.7 Hz, 2H, ArH), 3.60 (d, J= 2.3 Hz, CH-COOH), 1.70-1.64 (m, 1H, CH), 1.34-1.28 (m, 1H, CHa of CH2), 1.24-1.01 (m, 1H, CHb of CH2), 0.78-0.72 (m, 6H, 2CH3). 13C NMR (DMSOd6, 100MHz δ:) 172.36, 167.78 (2C=O), 149.89, 147.16, 133.35, 131.27, 129.78, 129.11, 128.68, 124.78 (eight aromatic carbons) 60.89, 37.31, 24.78, 15.87, 11.45 (five aliphatic carbons). HRMS-ESI (m/z): 420.0995 (M+), calculated, 420.0991. 

4-Methyl-2-[N-(4-nitrobenzenesulfonyl)-1-phenylformamido]pentanoic acid (19e)


Yield (0.4204 g, 100%), mp, 116.30-116.70 oC, FTIR (KBr, cm-1):3412 (OH of COOH), 2960 (C-H aliphatic), 1721, 1689 (2C=O), 1603, 1584, 1454, 1410 (C=C), 1531 (N-O), 1348, 1323 (2S=O), 1177, 1149 (SO2N), 1126, 1091, 1074, 1026 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.35 (d, J= 8.7 Hz, 2H, ArH), 7.98 (d, J= 9.2 Hz, 2H, ArH), 7.90 (t, J= 6.9 Hz, 2H, ArH), 7.58 (t, J= 7.4 Hz, 1H, ArH), 7.48-7.44 (m, 2H, ArH), 3.73 (t, J= 5.5 Hz, 1H, CH-COOH), 1.59-1.52 (m, 1H, CHa of CH2), 1.43-1.34 (m, 1H, CHb of CH2), 0.80 (d, J= 6.4 Hz, 3H, CH3), 0.71 (d, J= 6.4 Hz, 3H, CH3). 13C NMR (DMSOd6, 100MHz δ:) 173.33, 167.83 (2C=O), 149.92, 147.31, 133.40, 131.33, 129.78, 129.11, 128.67, 124.91 (eight aromatic carbons), 54.67, 41.22, 24.42, 23.16, 21.41 (five aliphatic carbons). HRMS-ESI (m/z): 420.0999 (M+), calculated, 420.0991.

3-Methyl-2-[N-(4-nitrobenzenesulfonyl)-1-phenylformamido]butanoic acid (19f) 

Yield (0.4063 g, 99.98%), mp, 114.10-114.40 oC, FTIR (KBr, cm-1): 3277 (OH of COOH), 3112, 3073 (C-H aromatic), 2969, 2874 (C-H aliphatic), 1710, 1687 (2C=O), 1606, 1584, 1454, 1424 (C=C), 1532 (N-O), 1356, 1327 (2S=O), 1169, 1146 (SO2N), 1129, 1091, 1063, 1027, 1013, 1000 (C-N, C-O). 1H NMR (DMSOd6, 400MHz δ:) 8.35 (d, J=9.2 Hz, 2H, ArH), 8.00 (d, J=8.7 Hz, 2H, ArH), 7.90 (t, J= 6.9 Hz, 2H, ArH), 7.58 (t, J= 7.3 Hz, 2H, ArH), 7.48-7.44 (m, 2H, ArH), 3.57 (d, J= 2.8 Hz, 1H, CH-COOH), 1.98-1.90 (m, 1H, CH), 0.81-0.75 (m, 6H, 2CH3). 13C NMR (DMSOd6, 100MHz δ:) 172.46, 167.85 (2C=O), 149.94, 147.37, 133.48, 131.36, 129.88, 129.12, 128.75, 124.86 (eight aromatic carbons), 61.96, 30.87, 19.65, 18.33 (four aliphatic carbons). HRMS-ESI (m/z): 405.0732 (M-H), calculated, 405.0736. 
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Fig. S-1 1H NMR spectrum of compound 21a 
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Fig. S-2 13C NMR spectrum of compound 21a 
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Fig. S-3 1H NMR spectrum of compound 21b
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Fig. S-4 1H NMR spectrum of compound 21b (expansion) 
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Fig. S-5 1H NMR spectrum of compound 21b (expansion)
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Fig. S-6 13C NMR spectrum of compound 21b 
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Fig. S-7 mass spectrum of compound 21b 

[image: image76.emf]N N

NH

N

O

S

O

O

O

NO

2

NH

[image: image8.emf]
Fig. S-8 1H NMR spectrum of compound 21c 
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Fig. S-9 1H NMR spectrum of compound 21c (expansion) 
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Fig. S-10 1H NMR spectrum of compound 21c (expansion) 
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Fig. S-11 13C NMR spectrum of compound 21c
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Fig. S-12 mass spectrum of compound 21c  
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Fig. S-13 1H NMR spectrum of compound 21d 
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Fig. S-14 1H NMR spectrum of compound 21d (expansion) 
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Fig. S-15 1H NMR spectrum of compound 21d (expansion) 
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Fig. S-16 13C NMR spectrum of compound 21d
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Fig. S-17 1H NMR spectrum of compound 21e 
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Fig. S-18 1H NMR spectrum of compound 21e (expansion) 
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Fig. S-19 1H NMR spectrum of compound 21e (expansion) 
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Fig. S-20 1H NMR spectrum of compound 21e 
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Fig. S-21 1H NMR spectrum of compound 21f 
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Fig. S-22 1H NMR spectrum of compound 21f (expansion) 
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Fig. S-23 13C NMR spectrum of compound 21f 
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Fig. S-24 mass spectrum of compound 21f  
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Fig. S-25 1H NMR spectrum of compound 21g
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Fig. S-26 1H NMR spectrum of compound 21g (expansion)
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Fig. S-21 1H NMR spectrum of compound 21g (expansion) 
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Fig. S-28 13C NMR spectrum of compound 21g
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Fig. S-29 mass spectrum of compound 21g
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Fig. S-30 1H NMR spectrum of compound 21h 
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Fig. S-31 1H NMR spectrum of compound 21h (expansion) 
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Fig. S-32 13C NMR spectrum of compound 21h
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Fig. S-33 mass spectrum of compound 21h 
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Fig. S-34 1H NMR spectrum of compound 21i 
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Fig. S-35 13C NMR spectrum of compound 21i 
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Fig. S-36 mass spectrum of compound 21i 
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Fig. S-37 1H NMR spectrum of compound 21j 
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Fig. S-38 1H NMR spectrum of compound 21j (expansion) 
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Fig. S-39 13C NMR spectrum of compound 21j 
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Fig. S-40 mass spectrum of compound 21j 
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Fig. S-41 1H NMR spectrum of compound 21l
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Fig. S-42 1H NMR spectrum of compound 21l (expansion) 

[image: image43.emf]
Fig. S-43 13C NMR spectrum of compound 21l
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Fig. S-44 mass spectrum of compound 21l
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Fig. S-45 1H NMR spectrum of compound 21k 
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Fig. S-46 1H NMR spectrum of compound 21k (expansion) 
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Fig. S-47 1H NMR spectrum of compound 21k (expansion) 
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Fig. S-48 1H NMR spectrum of compound 21k (expansion) 
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Fig. S-49 13C NMR spectrum of compound 21k
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Fig. S-50 mass spectrum of compound 21k 
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Fig. S-51 13C NMR spectrum of compound 21m
[image: image52.emf]
Fig. S-52 1H NMR spectrum of compound 21m
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Fig. S-53 1H NMR spectrum of compound 21m (expansion)
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Fig. S-54 1H NMR spectrum of compound 21m (expansion) 
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Fig. S-55 1H NMR spectrum of compound 21m (expansion) 
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Fig. S-56 mass spectrum of compound 21m

[image: image87.emf]N

N

NH

N

S

O

O

O

NO

2

[image: image57.emf]
Fig. S-57 1H NMR spectrum of compound 21n
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Fig. S-58 1H NMR spectrum of compound 21n (expansion) 
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Fig. S-59 13C NMR spectrum of compound 21n 
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Fig. S-60 mass spectrum of compound 21n 
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Fig. S-61 1H NMR spectrum of compound 21o 
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Fig. S-62 1H NMR spectrum of compound 21o (expansion) 
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Fig. S-63 13C NMR spectrum of compound 21o 
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Fig. S-64 mass spectrum of compound 21o 
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Fig. S-65 mass spectrum of compound 21p
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Fig. S-66 1H NMR spectrum of compound 21p
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Fig. S-67 13C NMR spectrum of compound 21p 
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Fig. S-68 1H NMR spectrum of compound 21q
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Fig. S-69 1H NMR spectrum of compound 21q (expansion)
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Fig. S-70 1H NMR spectrum of compound 21q (expansion)
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Fig. S-71 1H NMR spectrum of compound 21q (expansion) 
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Fig. S-72 13C NMR spectrum of compound 21q 
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Fig. S-73 mass spectrum of compound 21q 
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