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5a: white solid, mp: >300 °C; IR (KBr): ν 3202, 3129, 3059, 2905, 2757, 2698, 1672, 1603, 1468, 

1420, 1374, 1336, 1321, 1295, 1265, 1221, 1157, 1109, 1049, 936, 864, 754, 701 cm
-1

; 
1
H NMR 

(300 MHz, DMSO-d6): δ 9.48 (s, 1H, NH), 8.94 (s, 1H, NH), 7.15 (t, J = 5.7 Hz, 1H, ArH), 

6.89-6.84 (m, 2H, ArH), 6.71-6.69 (m, 1H, ArH), 6.58-6.49 (m, 2H, ArH), 6.46-6.43 (m, 1H, ArH), 

5.84 (d, J = 5.7 Hz, 1H, ArH), 5.12 (s, 1H, CH), 4.36 (s, 1H, CH), 4.16-4.00 (m, 2H, CH2), 

2.99-2.86 (m, 2H, CH2), 2.28-2.27 (m, 1H, CH), 1.63-1.57 (m, 1H, CH); 
13

C NMR (100 MHz, 

DMSO-d6): δ 153.32, 152.36, 137.83, 137.44, 128.58, 128.51, 127.68, 127.43, 119.69, 119.45, 

117.50, 117.29, 113.08, 112.66, 65.78, 64.48, 46.77, 45.59, 23.82; HRMS [Found: m/z 334.1432 

(M
+
), calcd for C19H18N4O2: M, 334.1430] 

5b: white solid, mp: >300 °C; IR (KBr): ν 3185, 3083, 3037, 2918, 2749, 1672, 1601, 1499, 1464, 

1424, 1398, 1291, 1262, 1156, 1090, 1017, 822, 757 cm
-1

; 
1
H NMR (300 MHz, DMSO-d6): δ 9.67 

(s, 2H, 2 × NH), 7.24-7.27 (m, 2H, ArH), 6.91-6.88 (m, 2H, ArH), 5.89 (s, 2H, ArH), 4.44 (s, 2H, 

2 × CH), 4.04-3.99 (m, 2H, CH2), 2.89-2.84 (m, 2H, CH2), 2.26-2.24 (m, 2H, CH2); HRMS 

[Found: m/z 402.0652 (M
+
), calcd for C19H16N4O2

35
Cl2: M, 402.0650] 

5c: white solid, mp: >300 °C; IR (KBr): ν 3196, 3083, 2937, 2886, 1670, 1624, 1526, 1464, 1389, 

1292, 1257, 1240, 1209, 1140, 1097, 1010, 969, 853, 774 cm
-1

; 
1
H NMR (300 MHz, DMSO-d6): δ 

9.14 (s, 2H, 2 × NH), 6.48 (s, 2H, ArH), 5.44 (s, 2H, ArH), 4.13 (s, 2H, 2 × CH), 3.77-3.73 (m, 4H, 

2 × CH2), 3.65 (s, 6H, 2 × CH3O), 3.22 (s, 6H, 2 × CH3O), 2.19-2.16 (m, 2H, CH2); HRMS 

[Found: m/z 454.1855 (M
+
), calcd for C23H26N4O6: M, 454.1852] 

5d: white solid, mp: >300 °C; IR (KBr): ν 3210, 3123, 2905, 1718, 1661, 1502, 1462, 1340, 1264, 

1229, 1039, 935, 846, 776, 758 cm
-1

; 
1
H NMR (300 MHz, DMSO-d6): δ 9.20 (s, 1H, NH), 8.05 (s, 

1H, NH), 7.18-7.17 (m, 1H, ArH), 6.91-6.83 (m, 1H, ArH), 6.59-6.56 (m, 1H, ArH), 6.44 (s, 1H, 
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ArH), 6.07 (s, 2H, CH2), 5.91 (s, 1H, CH), 5.87 (s, 1H, CH), 5.77 (s, 1H, CH), 5.51 (s, 1H, CH), 

4.29-4.26 (m, 1H, CH), 4.17 (s, 1H, CH), 3.86-3.84 (m, 1H, CH), 2.78-2.74 (m, 1H, CH), 

2.18-2.12 (m, 2H, CH2); HRMS [Found: m/z 422.1226 (M
+
), calcd for C21H18N4O6: M, 422.1226] 

5e: white solid, mp: >300 °C; IR (KBr): ν 3197, 3124, 3053, 2913, 1674, 1602, 1465, 1260, 1110, 

1051, 814, 751 cm
-1

; 
1
H NMR (300 MHz, DMSO-d6): δ 9.98 (s, 1H, NH), 9.56 (s, 1H, NH), 

7.21-7.13 (m, 2H, ArH), 6.94-6.86 (m, 2H, ArH), 6.65-6.54 (m, 21H, ArH), 5.89-5.84 (m, 2H, 

ArH), 5.38-5.35 (m, 1H, OH), 4.57-4.37 (m, 4H, 2 × CH2), 4.13-4.03 (m, 3H, 3 × CH); HRMS 

[Found: m/z 350.1380 (M
+
), calcd for C19H18N4O3: M, 350.1379] 

5f: white solid, mp: >300 °C; IR (KBr): ν 3185, 3083, 3037, 2918, 2749, 1672, 1601, 1499, 1464, 

1398, 1336, 1291, 1262, 1156, 1090, 1017, 822, 757 cm
-1

; 
1
H NMR (300 MHz, DMSO-d6): δ 

10.08 (s, 1H, NH), 9.69 (s, 1H, NH), 7.31-7.24 (m, 3H, ArH), 6.96-6.88 (m, 3H, ArH), 5.93-5.89 

(m, 2H, CH2), 4.64-4.61 (m, 1H, OH), 4.53-4.45 (m, 2H, 2 × CH), 4.17-4.13 (m, 3H, CH2 + CH). 

13
C NMR (100 MHz, DMSO-d6): δ 155.46, 152.59, 136.67, 136.04, 128.62, 128.52, 128.25, 

124.20, 123.52, 118.86, 118.17, 115.20, 114.83, 109.37, 69.53, 65.21, 65.12, 54.66, 52.90; HRMS 

[Found: m/z 418.0595 (M
+
), calcd for C19H16N4O3

35
Cl2: M, 418.0599] 

8a: white solid, mp: >300 °C; IR (KBr): ν 2926, 2834, 1736, 1492, 1458, 1430, 1412, 1373, 1274, 

1212, 1102, 1044, 1082, 882, 829, 754 cm
-1

; 
1
H NMR (400 MHz, DMSO-d6): δ 7.20-7.15 (m, 4H, 

ArH), 6.82 (d, J = 8.4 Hz, 2H, ArH), 5.35 (s, 2H, 2 × CH), 4.11-4.09 (m, 2H, CH2), 3.29-3.17 (m, 

4H, 2 × CH2); 
13

C NMR (100 MHz, DMSO-d6): δ 148.67, 148.14, 129.04, 127.89, 127.42, 120.57, 

117.07, 62.27, 49.67, 21.89; HRMS [Found: m/z 471.9554 (M
+
), calcd for C22H18N2O4

35
Cl2: M, 

471.9551] 

8b: white solid, mp: >300 °C; IR (KBr): ν 2947, 1730, 1485, 1428, 1407, 1273, 1233, 1209, 1129, 

945, 884 cm
-1

; 
1
H NMR (400 MHz, DMSO-d6): δ 7.63-7.59 (m, 1H, ArH), 7.34-7.29 (m, 2H, 

ArH), 7.20-7.17 (m, 1H, ArH), 6.79-6.76 (m, 1H, ArH), 6.32-6.31 (m, 1H, ArH), 5.36 (s, 1H, CH), 

4.81 (s, 1H, CH), 4.12-4.01 (m, 2H, CH2), 3.26-3.09 (m, 4H, 2 × CH2); HRMS [Found: m/z 

491.9317 (M
+
), calcd for C22H18N2O4

35
Cl2: M, 491.9320] 

8c: white solid, mp: >300 °C; IR (KBr): ν 2936, 2836, 1719, 1613, 1504, 1459, 1431, 1376, 1321, 

1287, 1219, 1162, 1127, 1033, 951, 897, 833, 817, 779, 747, 681 cm
-1

; 
1
H NMR (400 MHz, 

DMSO-d6): δ 7.13-7.11 (m, 1H, ArH), 6.96-6.94 (m, 1H, ArH), 6.72-6.66 (m, 4H, ArH), 5.69 (s, 

1H, CH), 5.29 (s, 1H, CH), 4.67 (s, 1H, CH), 4.11-3.99(m, 2H, CH2), 3.59 (s, 3H, CH3O), 3.47 (s, 
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3H, CH3O), 3.25-3.15 (m, 2H, CH2), 1.72-1.69 (m, 1H, CH); 
13

C NMR (100 MHz, DMSO-d6): δ 

154.78, 154.38, 150.11, 149.56, 144.00, 143.39, 119.38, 118.91, 116.76, 116.13, 115.98, 115.38, 

113.17, 112.27, 65.67, 62.64, 55.47, 55.24, 49.05, 46.89, 22.12; HRMS [Found: m/z 396.1322 

(M
+
), calcd for C21H20N2O6: M, 396.1321] 

8d: white solid, mp: >300 °C; IR (KBr): ν 3079, 2974, 1730, 1602, 1471, 1429, 1405, 1372, 1314, 

1264, 1251, 1206, 1185, 1109, 1039, 977, 940, 895, 863, 846, 810, 753, 695 cm
-1

; 
1
H NMR (400 

MHz, DMSO-d6): δ 7.53-7.52 (m, 2H, ArH), 7.23-7.22 (m, 2H, ArH), 5.42 (s, 2H, 2 × CH), 

4.13-4.09 (m, 2H, CH2), 3.25-3.21 (m, 4H, 2 × CH2); HRMS [Found: m/z 471.9554 (M
+
), calcd 

for C19H12N2O4
35

Cl4: M, 471.9551] 

8e: white solid, mp: >300 °C; IR (KBr): ν 3072, 2946, 1734, 1461, 1427, 1399, 1371, 1248, 1207, 

1175, 1104, 1038, 962, 865, 831, 776 cm
-1

; 
1
H NMR (400 MHz, DMSO-d6): δ 7.73 (d, J = 2.0 Hz, 

2H, ArH), 7.38 (d, J = 2.0 Hz, 2H, ArH), 5.39 (s, 2H, 2 × CH), 4.13-4.09 (m, 2H, CH2), 3.28-3.22 

(m, 3H, CH2 + CH), 1.73-1.69 (m, 1H, CH); HRMS [Found: m/z 647.7533 (M
+
), calcd for 

C19H12N2O4
79

Br4: M, 647.7531] 

8f: white solid, mp: >300 °C; IR (KBr): ν 2979, 2944, 1734, 1718, 1624, 1496, 1462, 1433, 1370, 

1329, 1274, 1218, 1203, 1126, 1080, 1040, 950, 760, 728, 696 cm
-1

; 
1
H NMR (400 MHz, 

DMSO-d6): δ 6.82 (d, J = 4.4 Hz, 4H, ArH), 6.53 (t, J = 5.2 Hz, 2H, ArH), 5.35 (s, 2H, 2 × CH), 

4.11-4.08 (m, 2H, CH2), 3.68 (s, 6H, 2 × CH3O), 3.38-3.22 (m, 3H, CH2 + CH), 1.76-1.72 (m, 1H, 

CH); 
13

C NMR (100 MHz, DMSO-d6): δ 149.24, 146.19, 138.71, 123.34, 119.59, 119.32, 112.05, 

62.40, 55.96, 48.90, 22.07; HRMS [Found: m/z 396.1322 (M
+
), calcd for C21H20N2O6: M, 

396.1321] 

11: white solid, mp: >300 °C; IR (KBr): ν 3031, 2941, 1725, 1631, 1518, 1457, 1374, 1339, 1220, 

1076, 998, 816, 747 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 7.73 (d, J = 8.8 Hz, 2H, ArH), 7.38 

(d, J = 8.0 Hz, 2H, ArH), 7.33 (d, J = 8.8 Hz, 2H, ArH), 6.91 (t, J = 7.2 Hz, 2H, ArH), 6.73-6.65 

(m, 4H, ArH), 5.67 (s, 2H, 2 × CH), 4.13-4.07 (m, 2H, CH2), 3.62-3.54 (m, 2H, CH), 2.45-2.38 (m, 

2H, CH2); 
13

C NMR (100 MHz, DMSO-d6): δ 150.15, 148.63, 130.49, 129.56, 129.33, 127.30, 

125.21, 124.04, 120.79, 115.43, 112.52, 62.23, 46.76, 22.87; HRMS [Found: m/z 476.1737 (M
+
), 

calcd for C30H24N2O4: M, 476.1736] 
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Copies of spectra for compounds 5, 8 and 11 

 
1
H NMR Spectrum of compound 5a 

 
13

C NMR Spectrum of compound 5a 
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1
H NMR Spectrum of compound 5b 

 

 

1
H NMR Spectrum of compound 5c 
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1
H NMR Spectrum of compound 5d 

 

1
H NMR Spectrum of compound 5e 
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1
H NMR Spectrum of compound 5f 

 

 
13

C NMR Spectrum of compound 5f 
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1
H NMR Spectrum of compound 8a 

 

 

13
C NMR Spectrum of compound 8a 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



S9 

 

1
H NMR Spectrum of compound 8b 

 

 

 
1
H NMR Spectrum of compound 8c 
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13

C NMR Spectrum of compound 8c 

 

1
H NMR Spectrum of compound 8d 
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1
H NMR Spectrum of compound 8e 

 

 

 
1
H NMR Spectrum of compound 8f 
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13

C NMR Spectrum of compound 8f 

 

 
1
H NMR Spectrum of compound 11 
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13
C NMR Spectrum of compound 11 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011


