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1. The phenomenon of the reaction and TLC. 

The phenomenon of the reaction for 1a and 2a under DABCO in DCM at rt. (a) no DABCO (0 min, a 

yellow cloudy solution); (b) reaction finished (5 min, a yellow clear solution) (Figure 1). TLC of starting 

materials (1a and 2a) and products (3a and 4a) showed the result (Figure 2). 

                    

Fig. 1 (left) and Fig. 2 (right) 

2. Data for all new compounds. 

[Reaction time: 5 min]; 3a: 297 mg, 91%, a yellow solid, m.p. 192.7-193.2 oC; IR 

(thin film): νmax 3684, 3987, 1710, 1694, 1573, 1383, 1267, 1128, 761 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.42 (d, J= 7.6 Hz, 1 H), 7.38 (td, J= 7.8, 0.8 Hz, 1 H), 7.15 (ψt, 

J= 7.6 Hz, 1 H), 6.85 (d, J= 8.0 Hz, 1 H), 6.34 (s, 1 H), 5.59 (s, 1 H), 5.00 (t, J= 7.6 Hz, 

2 H), 4.64 (s, 2 H), 4.27 (q, J= 7.2 Hz, 2 H), 2.88 (t, J= 7.6 Hz, 2 H), 1.33 (t, J= 7.2 Hz, 

3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.4, 160.9, 141.6, 133.8, 132.6, 127.8, 

126.5, 124.5,123.5, 116.9, 109.2, 61.4, 57.4, 40.6, 28.4, 14.2; HRMS (ESI): m/z calcd for C17H17N3O4Na 

[M+Na]+ 350.1117, found 350.1116. 

[Reaction time: 5 min]; 3b: 266 mg, 78%, a red solid, m.p. 184.2-186.0 oC; IR (thin 

film): νmax 3671, 2996, 1720, 1699, 1578, 1368, 1149, 1132, 734 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.28 (s, 1 H), 7.19 (d, J= 8.0 Hz, 1 H), 7.74 (d, J= 8.0 Hz, 1 H), 6.33 

(s, 1 H), 5.57 (s, 1 H), 5.00 (ψt, J= 7.4 Hz, 2 H), 4.62 (s, 2 H), 4.27 (q, J= 7.2 Hz, 2 H), 

2.89 (ψt, J= 7.6 Hz, 2 H), 2.36 (s, 3 H), 1.33 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, 

CDCl3): δ 186.8, 165.4, 160.8, 139.5, 133.8, 133.4, 133.2, 128.2, 126.4, 124.4, 116.8, 

108.9, 61.3, 57.4, 40.5, 28.5, 21.0, 14.2; HRMS (ESI): m/z calcd for C18H20N3O4 [M+H]+ 342.1454, found 

342.1428. 

[Reaction time: 3 min]; 3c: 303 mg, 86%, a red solid, m.p. 172.2-174.7 oC; IR (thin 

film): νmax 3684, 2986, 1725, 1701, 1570, 1367, 1264, 1014, 762 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.05 (d, J= 2.8 Hz, 1 H), 6.95 (dd, J= 8.8, 2.8 Hz, 1 H), 6.77 (d, J= 

7.2 Hz, 1 H), 6.34 (s, 1 H), 5.59 (s, 1 H), 5.02 (ψt, J= 7.6 Hz, 2 H), 4.62 (s, 2 H), 4.28 

(q, J= 7.2 Hz, 2 H), 3.84 (s, 3 H), 2.91-2.87 (m, 2 H), 1.33 (t, J= 7.2 Hz, 3 H); 13C 

NMR (100 MHz, CDCl3): δ 186.7, 165.4, 160.9, 156.3, 135.5, 133.9, 126.5, 125.0, 119.4, 117.4, 112.3, 

110.0, 61.3, 57.5, 56.2, 40.6, 28.4, 14.2; HRMS (ESI): m/z calcd for C18H20N3O5 [M+H]+ 358.1403, found 

358.1377. 

[Reaction time: 8 min]; 3d: 169 mg, 49%, a yellow solid, m.p. 135.9-138.2 oC; IR 

(thin film): νmax 3671, 2984, 1705, 1615, 1578, 1262, 1115, 659 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.17 (dd, J= 8.2, 2.6 Hz, 1 H), 7.08 (m, 1 H), 6.82 (dd, J= 8.4, 4.0 

Hz, 1 H), 6.36 (s, 1 H), 5.62 (s, 1 H), 5.03 (ψt, J= 7.6 Hz, 2 H), 4.64 (s, 2 H), 4.27 (q, 

J= 7.2 Hz, 2 H), 2.90 (t, J= 7.4 Hz, 2 H), 1.33 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, 

CDCl3): δ 186.7, 165.3, 160.8, 157.9, 137.5 (d), 133.8, 126.9, 123.7, 119.9 (d), 117.7 (d), 114.8 (d), 
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110.0 (d), 61.4, 57.7, 40.8, 28.3, 14.2; 19F NMR (376 MHz, CDCl3): δ -118.7; HRMS (ESI): m/z calcd 

for C17H17FN3O4 [M+H]+ 346.1203, found 346.1131. 

[Reaction time: 14 min]; 3e: 173 mg, 50%, a yellow solid, m.p. 164.1-165.9 oC; IR 

(thin film): νmax 3410, 3101, 2989, 1710, 1643, 1592, 1265, 1148, 776, 694 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.39 (d, J= 2.0 Hz, 1 H), 7.32 (dd, J= 8.4, 2.0 Hz, 1 H), 

6.81 (d, J= 8.4 Hz, 1 H), 6.36 (s, 1 H), 5.62 (s, 1 H), 5.03 (ψt, J= 7.6 Hz, 2 H), 4.64 

(s, 2 H), 4.26 (q, J= 7.2 Hz, 2 H), 2.90 (t, J= 7.4 Hz, 2 H), 1.33 (t, J= 7.2 Hz, 3 H); 

13C NMR (100 MHz, CDCl3): δ 186.6, 165.3, 160.8, 160.2, 137.5, 133.8, 126.9, 123.7, 

119.9, 117.7, 114.8, 110.0, 61.4, 57.7, 40.8, 28.3, 14.2; 13C NMR (100 MHz, CDCl3): δ 186.7, 165.3, 160.6, 

139.8, 133.7, 132.0, 129.0, 127.1, 127.0, 123.1, 118.0, 110.2, 61.4, 57.8, 40.8, 28.3, 14.2; HRMS (ESI): m/z 

calcd for C17H17ClN3O4 [M+H]+ 362.0908, found 362.0905. 

[Reaction time: 12 min]; 3f: 329 mg, 81%, a yellow solid, m.p. 166.7-168.3 oC; IR 

(thin film): νmax 3406, 2930, 1709, 1644, 1599, 1374, 1153, 1025, 783, 511 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.29 (d, J= 8.0 Hz, 1 H), 7.30 (dd, J= 8.0, 1.6 Hz, 1 H), 

7.04 (d, J= 1.2 Hz, 1 H), 6.38 (s, 1 H), 5.60 (s, 1 H), 4.98 (ψt, J= 7.6 Hz, 2 H), 4.64 

(s, 2 H), 4.28 (q, J= 7.2 Hz, 2 H), 2.89 (t, J= 7.4 Hz, 2 H), 1.34 (t, J= 7.2 Hz, 3 H); 13C 

NMR (100 MHz, CDCl3): δ 186.6, 165.2, 160.7, 142.3, 133.5, 128.4, 127.0, 126.7, 126.5, 123.3, 115.8, 

112.7, 61.5, 57.7, 40.8, 28.3, 14.2; HRMS (ESI): m/z calcd for C17H17BrN3O4 [M+H]+ 406.0402, found 

406.0427. 

[Reaction time: 12 min]; 3g: 353 mg, 78%, a yellow solid, m.p. 204.1-206.6 oC; IR 

(thin film): νmax 3425, 1705, 1694, 1600, 1384, 1163, 1127, 778, 518 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.74 (s, 1 H), 7.70 (d, J= 8.0 Hz, 1 H), 6.68 (d, J= 8.4 Hz, 1 H), 

6.35 (s, 1 H), 5.60 (s, 1 H), 5.03 (ψt, J= 2.8 Hz, 2 H), 4.64 (s, 2 H), 4.26 (q, J= 6.8 Hz, 

2 H), 2.90 (t, J= 6.4 Hz, 2 H), 1.34 (t, J= 6.8 Hz, 3 H); 13C NMR (100 MHz, CDCl3): 

δ 186.6, 165.3, 160.4, 140.9, 140.8, 135.3, 133.7, 126.9, 122.8, 118.6, 111.2, 86.1, 61.4, 57.8, 40.7, 28.3, 

14.2; HRMS (ESI): m/z calcd for C17H17IN3O4 [M+H]+ 454.0264, found 454.0259. 

[Reaction time: 20 min]; 3h: 229 mg, 58%, a yellow solid, m.p. 127.8-128.4 oC; IR 

(thin film): νmax 3355, 2984, 1716, 1599, 1369, 1330, 1124, 750 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.17 (dd, J= 8.2, 2.6 Hz, 1 H), 7.08 (m, 1 H), 6.82 (dd, J= 8.4, 4.0 Hz, 

1 H), 6.36 (s, 1 H), 5.62 (s, 1 H), 5.03 (ψt, J= 7.6 Hz, 2 H), 4.64 (s, 2 H), 4.27 (q, J= 7.2 

Hz, 2 H), 2.90 (t, J= 7.4 Hz, 2 H), 1.33 (t, J= 7.2 Hz, 3 H); 19F NMR (376 MHz, CDCl3): 

δ -55.7; 13C NMR (100 MHz, CDCl3): δ 186.7, 165.1, 161.6, 138.8, 134.6, 130.9, 129.8 

(q), 124.3, 123.0, 122.9, 121.6, 119.4, 112.9 (q), 61.2, 58.5, 42.8 (d), 28.0, 14.2; 19F NMR (376 MHz, 

CDCl3): δ -55.7; HRMS (ESI): m/z calcd for C18H17F3N3O4 [M+H]+ 396.1171, found 396.1164. 

[Reaction time: 1 min]; 3’i: 275 mg, 47%, a white solid, m.p. 159.0-161.7 oC; IR 

(thin film): νmax 3164, 1772, 1751, 1709, 1617, 1375, 1150, 759 cm−1; 1H NMR (400 

MHz, DMSO-d6): δ 8.33 (dd, J= 8.8, 2.4 Hz, 1 H), 8.18 (dd, J= 7.8, 2.6 Hz, 2 H), 

7.34 (dd, J= 8.8 Hz, 1 H), 6.27 (d, J= 2.8 Hz, 1 H), 6.20 (s, 1 H), 6.02 (s, 1 H), 5.63 

(s, 1 H), 5.55 (s, 1 H), 4.63 (s, 2 H), 4.22-4.13 (m, 2 H), 3.91-3.75 (m, 3 H), 3.43 

(d, J= 12.8 Hz, 1 H), 1.45 (s, 9 H), 1.23 (t, J= 7.0 Hz, 3 H), 1.02 (d, J= 7.0 Hz, 3 H); 13C NMR (100 MHz, 

DMSO-d6): δ 172.9, 166.1, 165.1, 155.7, 150.1, 148.6, 143.3, 133.7, 133.3, 131.8, 131.4, 127.7, 127.5, 126.4, 

121.7, 111.1, 97.6, 84.5, 68.7, 61.3, 61.2, 41.4, 35.2, 27.5, 14.4, 14.1; HRMS (ESI): m/z calcd for 

C28H32N4NaO10 [M+Na]+ 607.2016, found 607.1944. 
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[Reaction time: 5 min]; 3j: 250 mg, 80%, a yellow solid, m.p. 199.1-201.2 oC; IR 

(thin film): νmax 3417, 3103, 2950, 1730, 1713, 1573, 1350, 1267, 1113, 761 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.44 (d, J= 7.6 Hz, 1 H), 7.39 (m, 1 H), 7.16 (ψt, J= 7.6 

Hz, 1 H), 6.86 (d, J= 8.0 Hz, 1 H), 6.35 (s, 1 H), 5.61 (s, 1 H), 5.01 (ψt, J= 7.4 Hz, 2 

H), 4.65 (s, 2 H), 3.82 (s, 3 H), 2.89 (ψt, J= 7.6 Hz, 2 H); 13C NMR (100 MHz, 

CDCl3): δ 186.7, 165.8, 160.9, 141.5, 133.5, 132.7, 127.9, 126.8, 124.5, 123.6, 116.9, 

109.2, 57.4, 52.3, 40.6, 28.4; 13C NMR (100 MHz, CDCl3): δ 186.7, 165.8, 160.9, 141.5, 133.5, 132.7, 127.9, 

126.8, 124.5, 123.6, 116.9, 109.2, 57.4, 52.3, 40.6, 28.4; HRMS (ESI): m/z calcd for C16H16N3O4 [M+H]+ 

314.1141, found 314.1138. 

[Reaction time: 9 min]; 3k: 239 mg, 70%, a white solid, m.p. 159.4-162.4 oC; IR 

(thin film): νmax 3410, 3118, 2964, 2885, 1708, 1604, 1694, 1265, 1139, 762 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.43 (d, J=7.6 Hz, 1 H), 7.39 (m, 1 H), 7.15 (ψt, J=7.6 Hz, 

1 H), 6.85 (d, J= 8.0 Hz, 1 H), 6.34 (s, 1 H), 5.59 (s, 1 H), 5.01 (t, J= 7.4 Hz, 2 H), 4.65 

(s, 2H), 4.17 (t, J= 6.8 Hz, 2 H), 2.89 (t, J= 7.4 Hz, 2 H), 1.76-1.69 (m, 2 H), 0.89 (t, J= 

7.4 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.4, 160.9, 141.6, 133.8, 132.6, 127.8, 126.4, 124.5, 

123.6, 116.9, 109.2, 66.9, 57.4, 40.6, 28.4, 21.9, 10.4; HRMS (ESI): m/z calcd for C18H19N3O4Na [M+Na]+ 

364.1273, found 364.1266. 

[Reaction time: 15 min]; 3l: 142 mg, 40%, a yellow solid, m.p. 144.6-146.2 oC; IR 

(thin film): νmax 3437, 2962, 2937, 2873, 1730, 1693, 1604, 1344, 1151, 755 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.44 (d, J= 7.6 Hz, 1 H), 7.38 (d, J= 8.0 Hz, 1 H), 7.15 

(ψt, J= 7.4 Hz, 1 H), 6.86 (d, 1 H), 6.33 (s, 1 H), 5.59 (s, 1 H), 5.01 (t, J= 7.4 Hz, 2 

H), 4.65 (s, 2 H), 4.22 (t, J= 6.6 Hz, 2 H), 2.89 (t, J= 7.6 Hz, 2 H), 1.71-1.64 (m, 2 H), 

1.46-1.37 (m, 2H), 0.95 (t, J= 7.4 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.4, 160.9, 141.6, 

133.8, 132.7, 127.9, 126.4, 124.6, 123.6, 116.9, 109.2, 65.2, 57.4, 40.6, 30.6, 28.5, 19.2, 13.7; HRMS (ESI): 

m/z calcd for C19H22N3O4 [M+H]+ 356.1610, found 356.1601. 

[Reaction time: 23 min]; 3m: 199 mg, 56%, a yellow solid, m.p. 177.1-185.4 oC; IR 

(thin film): νmax 3381, 3110, 3008, 2977, 2930, 1698, 1605, 1372, 1257, 1143, 758 cm−1; 

1H NMR (400 MHz, CDCl3): δ 8.44 (d, J= 7.6Hz, 1 H), 7.39 (td, J= 7.8, 1.2 Hz, 1 H), 

7.15 (m, 1 H), 6.85 (d, J= 7.6 Hz, 1 H), 6.22 (s, 1 H), 5.45 (s, 1 H), 5.01 (t, J= 7.6 Hz, 

2 H), 4.61 (s, 2 H), 2.89 (t, J= 7.6 Hz, 2 H), 1.52 (s, 9 H); 13C NMR (100 MHz, CDCl3): 

δ 186.7, 164.6, 160.9, 141.6, 135.1, 132.7, 127.9, 125.1, 124.6, 123.6, 116.9, 109.2, 81.9, 57.4, 40.6, 28.5, 

28.1 (3 C). HRMS (ESI): m/z calcd for C19H22N3O4 [M+H]+ 356.1610, found 356.1602. 

[Reaction time: 5 min]; 6a: 169 mg, 42%, a yellow solid, m.p. 103.1-106.6 oC; IR 

(thin film): νmax 3424, 2980, 1708, 1602, 1368, 1261, 1149, 750 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.49 (d, J= 7.2 Hz, 1 H), 7.39-7.36 (m, 1 H), 7.35-7.32 (m, 2 H), 7.30 

(s, 1 H), 7.25 (dd, J= 7.8, 1.0 Hz, 1 H), 7.11 (m, 1 H), 6.81 (d, J= 8.0 Hz, 1 H), 6.62 

(s, 1 H), 6.59 (d, J= 1.2 Hz, 1 H), 6.64 (d, J= 2.0 Hz, 1 H), 5.01 (ddd, J= 32.0, 16.4, 7.2 

Hz, 2 H), 4.20-4.13 (m, 2 H), 2.88 (t, J= 7.6 Hz, 2 H), 1.16 (t, J= 7.2 Hz, 3 H); 13C 

NMR (100 MHz, CDCl3): δ 186.7, 165.4, 161.0, 141.9, 138.4, 136.0, 132.4, 129.3, 128.9, 128.3, 128.0, 

127.9, 124.5, 123.3, 117.2, 110.9, 61.4, 57.5, 56.1, 28.4, 14.0; HRMS (ESI): m/z calcd for C23H22N3O4 

[M+H]+ 404.1610, found 404.1566. 
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[Reaction time: 5 min]; 6c: 213 mg, 56%, a yellow solid, m.p. 173.4-175.2 oC; IR 

(thin film): νmax 3426, 2928, 1714, 1634, 1346, 1368, 1600, 1255, 745, 668 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.48 (d, J= 7.2 Hz, 1 H), 7.28-7.22 (m, 2 H), 7.14-7.08 

(m, 4 H), 6.83 (d, J= 8.0 Hz, 1 H), 6.57 (s, 2 H), 5.62 (d, J= 1.6 Hz, 1 H), 5.09-4.95 

(m, 2 H), 4.21-4.12 (m, 2 H), 2.88 (t, J= 7.6 Hz, 2 H), 2.23(s, 3 H) , 1.16 (t, J= 7.0 Hz, 

3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.5, 161.0, 142.0, 138.7, 138.5, 136.0, 

132.4, 129.1, 128.8, 128.6, 127.9, 124.9, 124.6, 123.3, 117.2, 111.0, 61.3, 57.4, 56.2, 29.7, 28.5, 21.5, 14.0; 

HRMS (ESI): m/z calcd for C24H24N3O4 [M+H]+ 418.1767, found 418.1698. 

[Reaction time: 5 min]; 6d: 154 mg, 37%, a yellow solid, m.p. 162.7-165.4 oC; IR 

(thin film): νmax 3405, 2982, 1715, 1688, 1604, 1368, 1152, 746, 700 cm−1; 1H NMR 

(400 MHz, CDCl3) δ 8.48 (d, J= 7.2 Hz, 1 H), 7.28-7.22 (m, 2 H), 7.14-7.08 (m, 4 H), 

6.83 (d, J= 8.0 Hz, 1 H), 6.57 (s, 2 H), 5.62 (d, J= 1.6 Hz, 1 H), 5.09-4.95 (m, 2 H), 

4.21-4.12 (m, 2 H), 2.88 (t, J= 7.6 Hz, 2 H), 2.32 (s, 3 H),1.16 (t, J= 7.0 Hz, 3 H); 13C 

NMR (1 00 MHz, CDCl3): δ 186.7, 165.5, 161.0, 142.0, 138.7, 138.5, 136.0, 132.4, 

129.1, 128.8, 128.6, 127.9, 124.9, 124.6, 123.2, 117.2, 111.0, 61.3, 57.4, 56.2, 28.4, 28.1, 21.5, 14.0; HRMS 

(ESI): m/z calcd for C24H24N3O4 [M+H]+ 418.1767, found 418.1744. 

[Reaction time: 2h]; 6e: 71 mg, 16%, a yellow solid, m.p. 153.4-155.7 oC; IR (thin 

film): νmax 3408, 2978, 1709, 1567, 1461, 1258, 1154, 754 cm−1; 1H NMR (400 MHz, 

CDCl3) δ 8.48 (dd, J= 7.6, 0.8 Hz, 1 H), 7.34-7.28 (m, 2 H), 7.25 (m, 1 H), 7.08 (td, 

J= 7.8, 0.8 Hz, 1 H), 6.94 (m, 1 H), 6.90 (d, J= 8.0 Hz, 1 H), 6.85 (d, J= 8.0 Hz, 1 H), 

6.77 (s, 1 H), 6.51 (d, J= 1.2 Hz, 1 H), 5.56 (d, J= 1.2 Hz, 1 H), 5.66 (s, 1 H), 5.07-4.93 

(m, 2 H), 4.19-4.09 (m, 2 H), 3.79 (s, 3 H), 2.87 (t, J= 7.2 Hz, 2 H), 1.15 (t, J= 7.2 Hz, 

3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.5, 161.0, 156.9, 142.5, 137.6, 132.5, 129.8, 128.6, 127.9, 

124.9, 124.2, 123.1, 120.6, 117.1, 110.8, 1110.7, 111.0, 61.2, 57.3, 55.6, 51.7, 28.5, 14.0; HRMS (ESI): m/z 

calcd for C24H23N3O5Na [M+Na]+ 456.1535, found 456.1527. 

[Reaction time: 5 min]; 6f: 277 mg, 64%, a yellow solid, m.p. 92.8-93.9 oC; IR 

(thin film): νmax 3418, 2979, 2837, 1711, 1602, 1368, 1263, 750, 670 cm−1; 1H NMR 

(400 MHz, CDCl3) δ 8.48 (dd, J= 8.0, 0.8 Hz, 1 H), 7.30-7.24 (m, 2 H), 7.10 (td, 

J= 7.8, 0.6 Hz, 1 H), 6.91-6.82 (m, 4 H), 6.59 (s, 2 H), 5.66 (s, 1 H), 5.08-4.94 (m, 

2 H), 4.21-4.12 (m, 2 H), 3.76 (s, 3 H), 2.87 (t, J= 7.6 Hz, 1 H), 1.17 (t, J= 7.0 Hz, 

3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.4, 161.0, 160.0, 141.9, 138.3, 137.6, 

132.4, 130.0, 129.3, 127.9, 124.5, 123.3, 120.2, 117.2, 114.2, 113.2, 111.0, 61.3, 57.5, 56.0, 55.3, 28.4, 14.0; 

HRMS (ESI): m/z calcd for C24H24N3O5 [M+H]+ 434.1716, found 434.1710. 

[Reaction time: 5 min]; 6i: 328 mg, 71%, a yellow solid, m.p. 106.3-109.1 oC; IR 

(thin film): νmax 3398, 2979, 2943, 1712, 1593, 1388, 1145, 751, 689 cm−1; 1H NMR 

(400 MHz, CDCl3) δ 8.49 (d, J= 7.2 Hz, 1 H), 7.35-7.33 (m, 1 H), 7.29-7.25 (m, 1 H), 

7.15-7.10 (m, 2 H), 7.05-7.01 (m, 2 H), 6.81 (d, J= 8.0 Hz, 1 H), 6.62 (s, 2 H), 5.67 (s, 

1 H), 5.09-5.50 (m, 2 H), 4.23-4.12 (m, 2 H), 2.88 (t, J= 7.6 Hz, 2 H), 1.17 (t, J= 7.0 Hz, 

3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.2, 161.0, 141.5, 138.7 (d), 137.8, 132.4, 

130.6 (d), 129.5, 128.0, 124.2, 123.6 (d), 123.5, 117.3, 115.5, 115.3 (d), 115.0, 110.7, 

61.5, 57.5, 55.6, 28.4, 14.0; 19F NMR (376 MHz, DMSO-d6): δ -111.5; HRMS (ESI): m/z calcd for 

C23H21FN3O4 [M+H]+ 422.1516, found 422.1546. 
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[Reaction time:8 min]; 6l: 167 mg, 38%, a yellow solid, m.p. 96.1-98.3 oC; IR (thin 

film): νmax 3426, 2980, 1710, 1593, 1385, 1149, 1026, 750, 686 cm−1; 1H NMR (400 

MHz, CDCl3) δ 8.50 (d, J= 7.2 Hz, 1 H), 7.32-7.28 (m, 4 H), 7.22-7.19 (m, 1 H), 7.14 

(m, 1 H), 6.81 (d, J= 8.0 Hz, 1 H), 6.62 (d, J= 1.6 Hz, 1 H), 6.59 (s, 1 H), 5.66 (d, J= 

1.6 Hz, 1 H), 5.09-4.95 (m, 2 H), 4.23-4.11 (m, 2 H), 2.88 (t, J= 7.6 Hz,2 H), 1.17 (t, 

J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.2, 161.0, 141.4, 138.2, 

137.7, 134.9, 132.4, 130.2, 129.6, 128.6, 128.1, 128.0, 126.1, 124.2, 123.5, 117.3, 110.7, 61.5, 57.5, 55.6, 

28.4, 14.0; HRMS (ESI): m/z calcd for C23H21ClN3O4 [M+H]+ 438.1221, found 438.1222. 

 [Reaction time: 5 min]; 6m: 188 mg, 43%, a yellow solid, m.p. 111.4-111.5 oC; IR 

(thin film): νmax 3423, 2926, 1712, 1603, 1262, 1150, 1014, 750, 678 cm−1; 1H NMR 

(400 MHz, CDCl3) δ 8.49 (d, J= 7.6 Hz, 1 H), 7.35-7.33 (m, 2 H), 7.29-7.24 (m, 4 H), 

7.13 (ψt, J= 7.2 Hz, 1 H), 6.78 (d, J= 8.0 Hz, 1 H), 6.59 (s, 1 H), 5.65 (d, J= 1.6 Hz, 1 

H), 5.06-4.96 (m, 2 H), 4.21-4.11 (m, 2 H), 2.88 (ψt, J= 7.4 Hz, 2 H), 1.17 (t, J= 7.2 

Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.2, 161.0, 141.5, 138.0, 134.6, 

134.3, 132.4, 129.3, 129.2, 129.0, 128.0, 123.5, 117.3, 110.7, 61.5, 57.5, 55.5, 29.7, 28.4, 

14.0; HRMS (ESI): m/z calcd for C23H20ClN3O4Na[M+Na]+ 460.1040, found 460.1024. 

 [Reaction time: 10 min]; 6o: 265 mg, 55%, a yellow solid, m.p. 101.1-104.3 oC; IR 

(thin film): νmax 3421, 2979, 1709, 1593, 1368, 1149, 771, 682 cm−1; 1H NMR (400 

MHz, CDCl3) δ 8.50 (d, J= 7.6 Hz, 1 H), 7.48-7.46 (m, 2 H), 7.31-7.22 (m, 4 H), 7.13 

(ψt, J= 7.8 Hz, 1 H), 6.81 (d, J= 8.0 Hz, 1 H), 6.62 (s, 1 H), 6.58 (s, 1 H), 5.66 (d, J= 

1.2 Hz,1 H), 5.09-4.95 (m, 2 H), 4.23-4.11 (m, 2 H), 2.88 (t, J= 7.4 Hz, 2 H), 1.17 (t, 

J= 7.0 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 186.7, 165.2, 161.0, 141.4, 138.5, 

137.7, 132.4, 131.6, 131.0, 130.4, 129.6, 128.1, 126.5, 124.2, 123.5, 123.0, 117.3, 110.7, 

61.5, 57.6, 55.5, 28.4, 14.0; HRMS (ESI): m/z calcd for C23H21BrN3O4 [M+H]+ 482.0715, found 482.0714. 

[Reaction time: 5 min]; 6p: 216 mg, 45%, a yellow solid, m.p. 112.7-114.8 oC; IR 

(thin film): νmax 3568, 3425, 2979, 1704, 1596, 1371, 1270, 1071, 749, 682 cm−1; 1H 

NMR (400 MHz, CDCl3) δ 8.49 (d, J= 7.2 Hz, 1 H), 7.49 (d, J= 8.4 Hz, 2 H), 7.27 (m, 

1 H), 7.19 (d, J= 8.4 Hz, 2 H), 7.12 (m, 1 H), 6.78 (d, J= 8.0 Hz, 1 H), 6.60 (d, J= 1.2 

Hz, 1 H), 6.58 (s, 1 H), 5.56 (d, J= 1.6 Hz, 1 H), 5.08-4.94 (m, 2 H), 4.23-4.11 (m, 2 

H), 2.88 (t, J= 7.6 Hz, 2 H), 1.17 (t, J= 27.2 Hz, 3 H);13C NMR (100 MHz, CDCl3): δ 

186.7, 165.2, 161.0, 141.5, 137.9, 135.2, 132.4, 132.1, 129.6, 129.4, 128.0, 124.2, 123.5, 

122.4, 117.3, 110.7, 61.5, 57.5, 55.6, 28.4, 14.0; HRMS (ESI): m/z calcd for C23H21BrN3O4 [M+H]+ 

482.0715, found 482.0715. 

[Reaction time: 2 min]; 6r: 211 mg, 47%, a yellow solid, m.p. 99.6-101.7 oC; IR 

(thin film): νmax 3400, 2979, 2927, 1709, 1567, 1349, 1150, 748 cm−1; 1H NMR (400 

MHz, CDCl3) δ 8.51 (d, J= 7.6 Hz, 1 H), 8.21 (d, J= 8.8 Hz, 1 H), 8.20 (s, 1 H), 7.68 

(d, J= 8.0 Hz, 1 H), 7.58 (ψt, J= 7.6 Hz, 1 H), 7.30 (m, 1 H), 7.15 (t, J= 7.6 Hz, 1 H), 

6.80 (d, J= 8.0 Hz, 1 H), 6.72 (s, 1 H), 6.68 (d, J= 1.2 Hz, 1 H), 5.70 (d, J= 1.6 Hz, 

1 H), 5.04-4.99 (m, 2 H), 4.24-4.15 (m, 2 H), 2.89 (t, J= 7.6 Hz, 2 H), 1.2 (t, J= 7.2 

Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 186.6, 165.0, 161.0, 148.6, 140.9, 138.5, 137.1, 134.0, 132.4, 

130.0, 129.9, 128.1, 123.8, 123.4, 123.0, 117.4, 110.3, 61.7, 57.7, 55.4, 28.3, 14.0; HRMS (ESI): m/z calcd 

for C23H21N4O6 [M+H]+449.1461, found 449.1450. 
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[Reaction time: 2 min]; 6s: 242 mg, 54%, a yellow solid, m.p. 199.7-122.4 oC; IR 

(thin film): νmax 3418, 2982, 1716, 1633, 1606, 1299, 1147, 750, 696 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.51 (d, J= 7.6 Hz, 1 H), 8.23 (d, J= 8.8 Hz, 2 H), 7.51 (d, J= 

8.8 Hz, 2 H), 7.32-7.27 (m, 1 H), 7.16 (t, J= 7.6 Hz, 1 H), 6.79 (d, J= 7.6 Hz, 1 H), 

6.73 (s, 1 H), 6.68 (s, 1 H), 5.69 (d, J= 1.6 Hz, 1 H), 5.08-4.95 (m, 2 H), 4.24-4.15 

(m, 2 H), 2.89 (t, J= 7.6 Hz, 2 H), 1.20 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, 

CDCl3): δ 186.6, 165.0, 161.0, 147.7, 143.5, 141.0, 137.1, 132.4, 130.0, 129.0, 128.9, 

128.1, 124.1, 123.8, 123.7, 117.4, 110.4, 61.7, 57.7, 55.4, 29.7, 28.3, 14.0; HRMS (ESI): m/z calcd for 

C23H21N4O6 [M+H]+449.1461, found 449.1450 

[Reaction time: 5 min]; 6’t: 156 mg, 34%, a white solid, m.p. 199.7-200.9 oC, dr> 

20:1; IR (thin film): νmax 3410, 3126, 3923, 2851, 1734,1713, 1610, 1300, 1157, 760 

cm−1; 1H NMR (400 MHz, DMSO-d6): δ 9.84 (s, 1H), 7.63 (d, J= 7.2 Hz, 1 H), 7.46 

(dd, J= 4.8, 2.8 Hz, 1 H), 7.40 (ψs, 1 H), 7.30 (dd, J= 4.8, 2.8 Hz, 1 H), 7.25 (d, J= 

7.2 Hz, 1 H), 7.15-7.11 (m, 2 H), 7.00 (ψt, J= 7.6-7.2 Hz, 1 H), 6.89 (dd, J= 5.2, 0.8 

Hz, 1 H), 6.86 (dd, J= 4.8, 0.8 Hz, 1 H), 6.57-6.53 (m, 3 H), 6.46 (s, 1 H), 5.78 (s, 1 H), 5.57 (d, J= 2.4 

Hz, 1 H), 4.12-4.01 (m, 2 H), 3.83 (d, J= 12.8 Hz, A of AB, 1 H), 3.80-3.72 (m, 1 H), 3.55-3.47 (m, 1 H), 

3.42 (d, J= 12.8 Hz, B of AB, 1H), 1.06 (t, J= 7.2 Hz, 3H), 0.90 (t, J= 7.2 Hz, 3H); 13C NMR (100 MHz, 

DMSO-d6): δ 172.5, 168.3, 165.5, 162.0, 142.5, 137.6, 136.2, 136.1, 133.2, 130.2, 129.9, 129.5, 128.2, 127.9, 

127.8, 127.5, 127.1, 126.7, 125.7, 124.3, 124.1, 122.6, 122.0, 92.3, 79.7,68.2, 61.5, 61.0, 51.9, 14.1, 13.7; 

HRMS (ESI): m/z calcd for C31H30N3O6S2 [M+H]+ 604.1576, found 604.1461. 

[Reaction time: 12 h]; 8b: 171 mg, 48%, a yellow solid, m.p. 202.1-204.0 oC; IR 

(thin film): νmax 3404, 2984, 2941, 1705, 1687, 1604, 1373, 1156, 1127, 779, 667 cm−1; 

1H NMR (400 MHz, CDCl3): δ 8.46 (d, J= 7.6 Hz, 1 H), 7.42 (ψt, J= 7.6 Hz, 1 H), 

7.13 (ψt, J= 7.6 Hz, 1 H), 6.88 (d, J= 8.0 Hz, 1 H), 6.36 (s, 1 H), 6.07 (dd, J= 15.6, 

6.4 Hz, 1 H), 5.74 (s, 1 H), 4.23-4.15 (m, 2 H), 3.89-3.79 (m, 2 H), 2.96-2.90 (m, 3 

H), 2.68 (dd, J= 16.8, 1.2 Hz, 1 H), 1.33-1.27 (m, 6 H); 13C NMR (100 MHz, CDCl3): δ 185.3, 166.1, 

160.0, 142.0, 135.2, 132.8, 129.1, 128.6, 123.3, 122.5, 117.3, 68.2, 61.3, 37.3, 35.0, 34.6, 14.1, 13.0 ; HRMS 

(ESI): m/z calcd for C19H22N3O4 [M+H]+ 356.1610, found 356.1612. 

[Reaction time: 7 h]; 8c: 313 mg, 74%, a red solid, m.p. 163.2-164.8 oC; IR (thin 

film): νmax 3419, 2979, 2931, 1703, 1692, 1608, 1595, 1386, 1158, 1140, 756, 661 

cm−1; 1H NMR (400 Hz, CDCl3): δ 8.45 (d, J= 7.2 Hz, 1 H), 7.36-7.27(m, 6 H), 

7.10 (td, J= 8.0-7.6 Hz, 1 H), 6.77 (d, J= 8.0 Hz, 1 H), 6.37 (s, 1 H), 6.15-6.09 (m, 

1 H), 5.74 (s, 1 H), 5.02 (d, J= 16.0 Hz, A of AB, 1 H), 4.97 (d, J= 16.0 Hz, B of 

AB, 1 H), 4.22-4.14 (m, 2 H), 3.06-2.92 (m, 3 H), 2.70 (dd, J= 16.8, 1.6 Hz, 1 H), 1.27 (t, J= 7.2 Hz, 3 H); 

13C NMR (100 MHz, CDCl3): δ 185.3, 166.1, 160.5, 142.1, 135.1, 132.8, 129.3, 129.0, 128.7, 128.5, 128.0, 

127.2, 125.7, 123.5, 117.3, 109.2, 68.3, 61.3, 43.9, 37.4, 34.7, 14.1; HRMS (ESI): m/z calcd for C24H24N3O4 

[M+H]+ 418.1767, found 418.1760. 

[Reaction time: 8 h]; 8d: 323 mg, 88%, a yellow solid, m.p. 124.2-125.6 oC; IR 

(thin film): νmax 3402, 2981, 2925, 1703, 1607, 1589, 1384, 1261, 1026, 759, 687 

cm−1; 1H NMR (400 MHz, CDCl3): δ 8.46 (d, J= 7.6 Hz, 1 H), 7.39 (ψt, J= 7.6 Hz, 

1 H), 7.13 (ψt, J= 7.6 Hz, 1 H), 6.86 (d, J= 7.6 Hz, 1 H), 6.36 (s, 1 H), 6.07 (dd, J= 

7.6, 6.8 Hz, 1 H), 5.91-5.81 (m, 1 H), 5.74 (s, 1 H), 5.28 (d, J= 2.8 Hz, 1 H), 5.25 

(s, 1 H), 4.42 (d, J= 4.0 Hz, 2 H), 4.24-4.12 (m, 2 H), 3.02-2.91 (m, 3 H), 2.68 (d, J= 16.8 Hz, B of AB, 1 

H), 1.28 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 185.3, 166.1, 160.0, 142.1, 135.1, 132.8, 130.8, 
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129.2, 128.4, 123.4, 118.1, 117.7, 117.2, 109.1, 68.3, 61.3, 42.4, 37.3, 34.5, 14.1; HRMS (ESI): m/z calcd 

for C20H22N3O4 [M+H]+ 368.1610, found 368.1596. 

[Reaction time: 12 h]; 8e: 71 mg, 20%, a yellow solid, m.p. 128.2-131.6 oC; IR (thin 

film): νmax 3273, 2969, 2928, 1706, 1607, 1563, 1314, 1266, 1174, 749 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.47 (d, J= 7.4 Hz, 1 H), 7.46 (ψt, J= 7.6 Hz, 1 H), 7.18 (ψt, J= 

7.6 Hz, 1 H), 7.08 (d, J= 8.0 Hz, 1 H), 6.37 (s, 1 H), 6.07-6.02 (m, 1 H), 5.75 (s, 1 H), 

4.63 (dd, J= 18.0, 2.4 Hz, A of AB, 1 H), 4.58 (dd, J= 18.0, 2.4 Hz, B of AB, 1 H), 4.23-

4.14 (m, 2 H), 3.01-2.89 (m, 3 H), 2.69 (d, J= 16.8 Hz, B’ of A’B’, 1 H), 2.30 (t, J= 2.4 Hz, 3 H), 1.29 (t, J= 

7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 185.3, 166.1, 159.4, 140.9, 135.0, 132.7, 129.4, 128.4, 125.0, 

123.8, 117.4, 109.2, 76.2, 72.9, 68.9, 61.4, 37.3, 34.4, 29.3 14.1; HRMS (ESI): m/z calcd for C20H20N3O4 

[M+H]+ 366.1454, found 366.1451. 

[Reaction time: 8 h]; 8f: 277 mg, 72%, a yellow solid, m.p. 120.1-122.2 oC; IR 

(thin film): νmax 3423, 2931, 2856, 1721, 1619, 1607, 1374, 1293, 1130, 754 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.46 (d, J= 7.6 Hz, 1 H), 7.41 (ψt, J= 7.4 Hz, 1 H), 7.12 

(ψd, J= 7.6 Hz, 1 H), 6.87 (d, J= 8.0 Hz, 1 H), 6.36 (s, 1 H), 6.06 (dd, J= 13.2, 6.4 

Hz, 1 H), 5.74 (s, 1 H), 4.22-4.14 (m, 2 H), 3.84-3.71 (m, 2 H), 2.96-2.90 (m, 3 H), 

2.69 (dd, J= 16.4, 1.2 Hz, B of AB, 1 H), 1.73-1.66 (m, 2 H), 1.46-1.37 (m, 2 H), 1.38 (t, J= 7.2 Hz, 3 H), 

0.97 (t, J= 7.4 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 185.3, 166.1, 160.2, 142.4, 135.2, 132.8, 129.1, 

128.6, 125.9, 123.2, 117.3, 108.5, 68.2, 61.3, 40.0, 37.3, 34.6, 29.7, 20.2, 14.1, 13.7; HRMS (ESI): m/z calcd 

for C21H26N3O4 [M+H]+ 384.1923, found 384.1929. 

[Reaction time: 4 h]; 8g: 217 mg, 55%, a yellow solid, m.p. 97.2-99.0 oC; IR (thin 

film): νmax 3380, 2954, 2873, 1700, 1606, 1378, 1286, 1128, 754 cm−1; 1H NMR (600 

MHz, CDCl3): δ 8.45 (dd, J= 7.6, 0.4 Hz, 1 H), 7.41 (m, 1.2 Hz, 1 H), 7.12 (td, J= 

7.6, 0.4 Hz, 1 H), 6.87 (d, J= 8.0 Hz, 1 H), 6.36 (s, 1 H), 6.10-6.04 (m, 1 H), 5.74 (s, 

1 H), 3.84-3.73 (m, 2 H), 3.72 (s, 3 H), 3.01-2.91 (m, 3 H), 2.67 (dd, J= 16.4, 1.6 Hz, 

B of AB, 1 H), 1.75-1.66 (m, 2 H), 1.46-1.37 (m, 2 H), 0.98 (t, J= 7.4 Hz, 3 H); 13C NMR (100 MHz, 

CDCl3): δ 185.2, 166.5, 160.2, 142.4, 134.8, 132.8, 129.5, 128.6, 126.0, 123.2, 117.3, 108.5, 68.1, 52.3, 40.0, 

37.4, 34.6, 29.7, 20.2, 13.7; HRMS (ESI): m/z calcd for C20H24N3O4 [M+H]+ 370.1767, found 370.1755. 

[Reaction time: 10 h]; 8h: 349 mg, 82%, a red solid, m.p. 106.1-107.3 oC; IR (thin 

film): νmax 3410, 2959, 2873, 1698, 1608, 1362, 1252, 1127, 753 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.45 (d, J= 7.6 Hz, 1 H), 7.41 (m, 1 H), 7.12 (m, 1 H), 6.87 (d, J= 

8.0 Hz, 1 H), 6.36 (s, 1 H), 6.07 (dd, J= 13.0, 6.6 Hz, 1 H), 5.74 (d, J= 0.4 Hz, 1 H), 

4.24-4.14 (m, 2 H), 3.83-3.70 (m, 2 H), 2.96-2.90 (m, 3 H), 2.68 (dd, J= 17.0, 1.4 Hz, 

B of AB, 1 H), 1.76-1.66 (m, 2 H), 1.36-1.27 (m, 8 H), 1.28 (t, J= 7.2 Hz, 3 H), 0.88 (t, J= 6.8 Hz, 3 H); 

13C NMR (100 MHz, CDCl3): δ 185.3, 166.1, 160.2, 142.4, 135.1, 132.8, 129.1, 128.5, 125.9, 123.2, 117.3, 

108.5, 68.2, 61.3, 40.3, 37.3, 34.5, 31.7, 28.9, 27.7, 26.9, 22.6, 14.1, 14.0; HRMS (ESI): m/z calcd for 

C24H32N3O4 [M+H]+ 426.2393, found 426.2397. 

[Reaction time: 10 h]; 8i: 305 mg, 74%, a yellow solid, m.p. 103.1-104.2 oC; IR 

(thin film): νmax 3369, 2953, 2855, 1715, 1693, 1606, 1370, 1295, 1132, 752 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.45 (d, J= 7.2 Hz, 1 H), 7.41 (m, 1 H), 7.12 (ψt, J= 7.6 

Hz, 1 H), 6.87 (d, J= 8.0 Hz, 1 H), 6.36 (s, 1 H), 6.10-6.04 (m, 1 H), 5.74 (s, 1 H), 

3.83-7.32 (m, 2 H), 3.72 (s, 3 H), 3.01-2.91 (m, 3 H), 2.67 (dd, J= 16.4, 1.6 Hz, B of 

AB, 1 H), 1.76-1.67 (m, 2 H), 1.36-1.28 (m, 8 H), 0.88 (t, J= 6.8 Hz, 3 H); 13C NMR (100 MHz, CDCl3): 

δ 185.2, 166.5, 160.2, 142.4, 134.8, 132.8, 129.5, 128.6, 126.0, 123.2, 117.3, 108.5, 68.1, 52.3, 40.3, 37.4, 
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34.6, 31.7, 28.9, 27.7, 26.9, 22.6, 14.0; HRMS (ESI): m/z calcd for C23H30N3O4 [M+H]+ 412.2236, found 

412.2233. 

[Reaction time: 8 h]; 8j: 349 mg, 77%, a yellow solid, m.p. 96.2-97.7 oC; IR 

(thin film): νmax 3418, 2955, 2871, 1718, 1694, 1607, 1294, 1130, 754 cm−1; 1H 

NMR (400 MHz, CDCl3): δ 8.46 (d, J= 7.6 Hz, 1 H), 7.41 (m, 1 H), 7.12 (m, 1 

H), 6.87 (d, J= 8.0 Hz, 1 H), 6.36 (s, J= 7.2 Hz, 1 H), 6.09-6.03 (m, 1 H), 5.74 (s, 

1 H), 4.18-4.08 (m, 2 H), 3.84-3.70 (m, 2 H), 2.96-2.90 (m, 3 H), 2.68 (dd, J= 16.8, 

1.6 Hz, 1 H), 1.76-1.60 (m, 5 H), 1.43-1.26 (m, 10 H), 0.93 (t, J= 7.6-7.2 Hz, 3 H), 0.88 (t, J= 6.8 Hz, 3 

H); 13C NMR (1 00 MHz, CDCl3): δ 185.2, 166.2, 160.2, 142.4, 135.2, 132.8, 129.1, 128.6, 125.9, 123.2, 

117.3, 108.5, 68.2, 65.2, 40.3, 37.3, 34.5, 31.7, 30.5, 28.9, 27.7, 26.9, 22.6, 19.2, 14.0, 13.7; HRMS (ESI): 

m/z calcd for C26H36N3O4 [M+H]+ 454.2706, found 454.2704. 

[Reaction time: 8 h]; 8k: 358 mg, 79%, a yellow solid, m.p. 106.9-108.2 oC; IR 

(thin film): νmax 3374, 3242,2955, 2859,1696, 1592, 1294, 1030, 757 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.45 (d, J= 8.0 Hz, 1 H), 7.40 (ψt, J= 7.6 Hz, 1 H), 7.11 (ψt, 

J= 7.6 Hz, 1 H), 6.86 (d, J= 8.0 Hz, 1 H), 6.26 (s, 1 H), 6.04-5.99 (m, 1 H), 5.67 (s, 

1 H), 3.83-3.70 (m, 2 H), 3.01-2.84 (m, 3 H), 2.69 (d, J= 16.4 Hz, B of AB, 1 H), 

1.72-1.60 (m, 2 H), 1.45 (s, 9 H), 1.35-1.28 (m, 8 H), 0.87 (t, J= 6.6 Hz, 3 H); 13C NMR (100 MHz, CDCl3): 

δ 185.3, 165.3, 160.2, 142.4, 136.4, 132.7, 128.6, 128.3, 125.9, 123.1, 117.3, 108.4, 81.5, 77.2, 68.4, 40.3, 

36.8, 34.5, 31.7, 28.9, 28.0, 27.9, 27.7, 26.9, 22.6, 14.0; HRMS (ESI): m/z calcd for C26H36N3O4 [M+H]+ 

454.2706, found 454.2701. 

[Reaction time: 8 h]; 4a: 175 mg, 44%, a yellow solid, m.p. 130.7-131.6 oC; IR 

(thin film): νmax 2999, 2951, 1708, 1628, 1593, 1306, 1167, 685 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.47 (d, J= 7.2 Hz, 1 H), 7.39 (m, 1 H), 7.15 (m, 1 H), 6.84 (d, J= 

7.6 Hz, 1 H), 6.35 (s, 2 H), 6.09-6.05 (m, 1 H), 5.75 (s, 1 H), 5.64 (s, 1 H), 4.67 (s, 

2 H), 3.83 (s, 3 H), 3.69 (s, 3 H), 3.05 (dd, J= 14.0, 8.0 Hz, 1 H, A of AB), 2.98-

2.88 (m, 2 H), 2.7.0 (dd, J= 16.8, 1.6 Hz, 1 H, B of AB); 13C NMR (100 MHz, CDCl3): δ 185.2, 166.5, 

165.8, 160.4, 141.6, 134.6, 133.4, 132.9, 129.7, 128.4, 126.6, 125.4, 123.6, 117.3, 109.1, 68.3, 52.3 (2C), 

40.5, 37.2, 34.5; HRMS (ESI): m/z calcd for C21H21N3NaO6 [M+Na]+ 434.1328, found 434.1310. 

[Reaction time: 6 h]; 4b: 172 mg, 41%, a yellow solid, m.p. 132.4-133.7 oC; IR 

(thin film): νmax 3403, 2996, 2949, 1710, 1612, 1596, 1147, 686 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.32 (s, 1 H), 7.21 (d, J= 8.0 Hz, 1 H), 6.73 (d, J= 8.0 Hz, 1 H), 

6.36 (s, 1 H), 6.35 (s, 1 H), 6.12-6.07 (m, 1 H), 5.76 (s, 1 H), 5.62 (s, 1 H), 4.65 (s, 

2 H), 3.83 (s, 3 H), 3.71 (s, 3 H), 3.06-2.88 (s, 3 H), 2.69 (dd, J= 16.8, 1.2 Hz, 1 H, 

B of AB), 2.37 (s, 3 H); 13C NMR (100 MHz, CDCl3): δ 185.3, 166.5, 165.9, 160.4, 139.5, 134.7, 133.5 

(2C), 133.4, 129.6, 128.9, 126.5, 125.9, 117.2, 108.9, 68.2, 52.3 (2C), 40.5, 37.3, 34.6, 21.0; HRMS (ESI): 

m/z calcd for C22H23N3NaO6 [M+Na]+ 448.1485, found 448.4179. 

[Reaction time: 7 h]; 4c: 163 mg, 37%, a yellow solid, m.p. 129.7-131.6 oC; IR 

(thin film): νmax 3408, 2950, 1712, 1632, 1605, 1149, 1123, 679 cm−1; 1H NMR (400 

MHz, CDCl3): δ 8.48 (d, J= 2.0 Hz, 1 H), 7.36 (dd, J= 10.4, 8.4 Hz, 1 H), 6.82 (d, 

J= 8.4 Hz, 1 H), 6.38 (s, 1 H), 6.37 (s, 1 H), 6.12-6.07 (m, 1 H), 5.77 (s, 1 H), 5.66 

(s, 1 H), 4.67 (s, 2 H), 3.83 (s, 3 H), 3.71 (s, 3 H), 3.08 (dd, J= 14.0, 7.6 Hz, 1 H, A 

of AB), 3.00-2.87(m, 2 H), 2.71 (dd, J= 16.8, 1.2 Hz, 1 H, B’ of A’B’); 13C NMR (100 MHz, CDCl3): δ 

185.2, 166.5, 165.8, 160.1, 139.8, 134.4, 133.2, 132.2, 129.9, 129.2, 127.7, 127.0, 124.1, 118.4, 110.1, 68.7, 

52.4 (2C), 40.7, 37.2, 34.3; HRMS (ESI): m/z calcd for C21H20ClN3NaO6 [M+Na]+ 468.0938, found 

468.0922. 
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[Reaction time: 6 h]; 4d: 263 mg, 49%, a red solid, m.p. 157.2-158.7 oC; IR (thin 

film): νmax 3395, 3004, 2956, 1712, 1630, 1599, 1178, 1137, 675, 640 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.77 (d, J= 1.6 Hz, 1 H), 7.71 (dd, J= 8.0, 1.6 Hz, 1 H), 6.67 

(d, J= 8.0 Hz, 1 H), 6.37 (s, 1 H), 6.36 (s, 1 H), 6.13-6.07 (m, 1 H), 5.77 (s, 1 H), 

5.66 (s, 1 H), 4.66 (s, 2 H), 3.83 (s, 3 H), 3.72 (s, 3 H), 3.06-2.89 (s, 3 H),2.71 (dd, 

J= 16.8, 1.6 Hz, 1 H, B of AB); 13C NMR (100 MHz, CDCl3): δ 185.2, 166.5, 165.8, 159.8, 141.1, 140.9, 

135.8, 134.4, 133.2, 129.9, 127.0, 123.7, 119.0, 111.1, 86.2, 68.7, 52.4, 40.6, 37.2, 34.4; HRMS (ESI): m/z 

calcd for C21H20IN3NaO6 [M+Na]+ 560.0294, found 560.0277. 

 [Reaction time: 7 h]; 4e: 338 mg, 77%, a yellow oil; IR (thin film): νmax 2988, 2928, 

1713, 1600, 1303, 1153, 683 cm−1; 1H NMR (400 MHz, CDCl3): δ 8.47 (d, J= 7.2 Hz, 

1 H), 7.39 (m, 1 H), 7.14 (ψt, J= 7.6 Hz, 1 H), 6.85 (d, J= 7.6 Hz, 1 H), 6.35 (s, 1 H), 

6.34 (s, 1 H), 6.10-6.05 (m, 1 H), 5.74 (s, 1 H), 5.61 (s, 1 H), 4.67 (s, 2 H), 4.28 (q, J= 

7.2 Hz, 2 H), 4.20-4.10 (m, 2 H), 3.04 (dd, J= 14.0, 8.0 Hz, A of AB, 1 H), 2.95 (dd, 

J= 16.8, 8.4 Hz, A’ of A’B’, 1 H), 2.91 (dd, J= 14.0, 4.4 Hz, B of AB, 1 H) , 2.69 (dd, J= 16.8, 1.2 Hz, B’ 

of A’B’, 1 H), 1.33 (t, J= 7.2 Hz, 3 H), 1.27 (t, J= 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 185.2, 

166.1, 165.4, 160.4, 141.7, 135.0, 133.7, 132.8, 129.3, 128.4, 126.3, 125.3, 123.6, 117.3, 109.1, 77.2, 68.4, 

61.3, 40.5, 37.2, 34.5, 14.2, 14.1; HRMS (ESI): m/z calcd for C23H26N3O6 [M+H]+ 440.1822, found 

440.1823. 

[Reaction time: 7 h]; 4f: 225 mg, 50%, a yellow oil; IR (thin film): νmax 2927, 2856, 

1607, 1562, 1480, 1366, 1299, 1131, 696 cm−1; 1H NMR (400 MHz, CDCl3): δ 8.32 

(s, 1 H), 7.19 (d, J= 7.6 Hz, 1 H), 6.73 (d, J= 8.0 Hz, 1 H), 6.35 (s, 1 H), 6.33 (s, 1 

H), 6.10-6.05 (m, 1 H), 5.74 (s, 1 H), 5.59 (s, 1 H), 4.64 (s, 2 H), 4.27 (q, J= 7.2 Hz, 

2 H), 4.21-4.13 (m, 2 H), 3.01 (dd, J= 14.6, 8.2 Hz, A of AB, 1 H), 2.93 (dd, J= 17.0, 

8.4 Hz, A’ of A’B’, 1 H), 2.91 (dd, J= 14.6, 4.0 Hz, B of AB, 1 H), 2.69 (dd, J= 17.2-16.8, 1.2-0.8 Hz, B’ 

of A’B’, 1 H), 2.36 (s, 3 H), 1.33 (t, J= 7.2 Hz, 3 H) , 1.27 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): 

δ 185.3, 166.1, 165.4, 160.4, 139.6, 135.1, 133.8, 133.5, 133.4, 129.2, 128.9, 126.1, 125.8, 117.3, 108.9, 68.3, 

61.3, 40.5, 37.2, 34.6, 29.7, 21.0, 14.2, 14.1; HRMS (ESI): m/z calcd for C24H27N3O6Na [M+Na]+476.1798, 

found 476.1790. 

[Reaction time: 5 h]; 4g: 146 mg, 31%, a yellow oil; IR (thin film): νmax 3406, 

2989, 2925, 1171, 1565, 1371, 1137, 754 cm−1; 1H NMR (400 MHz, CDCl3): δ 8.23 

(dd, J= 8.4, 2.4 Hz, 1 H), 7.09 (td, J= 8.4, 2.8 Hz, 1 H), 6.80 (dd, J= 8.4, 4.0 Hz, 1 

H), 6.36 (s, 1 H), 6.35 (s, 1 H), 6.10-6.05 (m, 1 H), 5.75 (s, 1 H), 5.63 (s, 1 H), 

4.66 (s, 2 H), 4.27 (q, J= 7.2 Hz, 2 H), 4.15 (qd, J= 7.2, 1.6 Hz, 2 H), 3.06 (dd, J= 

14.0, 7.6 Hz, A of AB, 1 H), 2.94 (dd, J= 17.2, 8.4 Hz, A’ of A’B’, 1 H), 2.90 (dd, J= 14.0, 4.4 Hz, B of 

AB, 1 H), 2.70 (dd, J= 17.2, 1. Hz, B’ of A’B’, 1 H), 1.33 (t, J= 7.2 Hz, 3 H ) , 1.27 (t, J= 7.2 Hz, 3 H ); 13C 

NMR (100 MHz, CDCl3): δ 185.1, 166.1, 165.4, 160.4, 160.3, 137.6, 134.8, 133.7, 129.5, 126.6, 119.1, 

118.9, 118.2 (d), 115.4 (d), 109.8 (d), 77.2, 68.7, 61.4, 40.7, 37.1, 34.3, 14.2, 14.1; 19F NMR (376 MHz, 

CDCl3): δ -118.7; HRMS (ESI): m/z calcd for C23H25FN3O6 [M+H]+ 458.1727, found 458.1729. 

[Reaction time: 6 h]; 4h: 256 mg, 54%, a yellow solid; m.p. 65.3-67.7 oC; IR (thin 

film): νmax 3409, 2985, 2930, 1713, 1161, 1369, 1298, 1251, 1151, 697 cm−1; 1H NM 

R (400 MHz, CDCl3): δ 8.48 (d, J= 2.0 Hz, 1 H), 7.35 (dd, J= 8.4, 2.0 Hz, 1 H), 

6.81 (d, J= 8.4 Hz, 1 H), 6.36 (s, 1 H), 6.33 (s, 1 H), 6.28 (s, 1 H), 5.83 (ddd, J= 

8.0, 4.8, 0.8 Hz, 1 H), 5.75 (s, 1 H), 5.64 (d, J= 8.0 Hz, 2 H), 4.69 (d, J= 17.6 Hz, 

A of AB, 1 H), 4.63 (d, J= 17.6 Hz, B of AB, 1 H), 4.28 (q, 7.2-6.8 Hz, 1 H), 4.19 (qd, J= 7.2, 1.2 Hz, 1 

H), 4.15 (q, J= 7.2 Hz, 2 H), 3.05-2.97 (m, 2 H), 2.87 (td, J= 14.6, 4.6 Hz, 1 H), 2.48 (dd, J= 14.0, 9.6 Hz, 
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B’ of A’B’, 1 H), 1.33 (t, J= 7.2 Hz, 3H), 1.27 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, DMSO-d6): δ 187.1, 

166.3, 165.9, 165.4, 160.0, 139.9, 136.7, 134.6, 132.2, 129.7, 128.6, 126.6, 124.2, 118.4, 110.1, 73.5, 61.3, 

61.2, 40.6, 36.8, 33.9, 14.2, 14.1; HRMS (ESI): m/z calcd for C23H25ClN3O6 [M+H]+ 474.1432, found 

474.1441. 

[Reaction time: 12 h]; 4i: 352 mg, 68%, a yellow oil; IR (thin film): νmax3420, 

2982, 2933, 1721, 1603, 1370, 1300, 1062, 750 cm−1; 1H NMR (400 MHz, CDCl3): 

δ 8.30 (d, J= 8.4 Hz, 1 H), 7.28 (dd, J= 8.0, 1.6 Hz, 1 H), 7.02 (d, J= 1.6 Hz, 1 H), 

6.37 (s, 1 H), 6.35 (s, 1 H), 6.06-6.00 (m, 1 H), 5.74 (s, 1 H), 5.62 (s, 1 H), 4.65 (s, 

2 H), 4.29 (q, J= 7.6 Hz, 2 H), 4.14 (qd, J= 7.2, 0.8 Hz, 2 H), 3.08 (dd, J= 14.0, 7.6 

Hz, A of AB, 1 H), 2.95 (dd, J= 16.8, 8.4 Hz, A’ of A’B’, 1 H), 2.87 (dd, J= 14.2, 3.8 Hz, B of AB, 1 H), 

2.69 (dd, J= 17.2, 1.6 Hz, B’ of A’B’ 1 H), 1.34 (t, J= 7.2 Hz, 3 H), 1.26 (t, J= 7.2 Hz, 3 H); 13C NMR (100 

MHz, CDCl3): δ 185.1, 166.0, 165.2, 160.2, 142.4, 134.8, 133.4, 129.5, 129.1, 127.0, 126.6 (2C), 124.2, 

116.2, 112.6, 77.2, 68.6, 61.4, 61.3, 40.7, 37.0, 34.3, 14.2 (d); HRMS (ESI): m/z calcd for C23H25BrN3O6 

[M+H]+ 518.0927, found 518.0936. 

[Reaction time: 8 h]; 4j: 311 mg, 55%, a yellow oil; IR (thin film): νmax 3452, 3342, 

1723, 1694, 1621, 1519, 1348, 1109, 977, 809, 749, 686 cm−1; 1H NMR (400 MHz, 

CDCl3): δ 8.75 (d, J= 1.6 Hz, 1 H), 7.69 (dd, J= 8.4, 1.6 Hz, 1 H), 6.65 (d, J= 8.4 

Hz, 1 H), 6.35 (s, 2 H), 6.10-6.05 (m, 1 H), 5.74 (s, 1 H), 5.62 (s, 1 H), 4.65 (s, 2 

H), 4.27 (q, J= 7.2 Hz, 1 H), 4.19-4.12 (m, 2 H), 3.05 (dd, J= 14.0, 7.6 Hz, A of AB, 

1 H), 2.95 (dd, J= 17.2, 8.4 Hz, A’ of A’B’, 1 H), 2.88 (dd, J= 14.2, 4.2 Hz, B of AB, 1 H), 2.70 (dd, J= 

16.8, 1.6 Hz, 1 H), 1.33 (t, J= 7.2 Hz, 3 H), 1.27 (t, J= 7.2 Hz, 3 H); 13C NMR(400 MHz, CDCl3): δ 185.2, 

166.0, 165.3, 159.8, 141.0, 140.9, 135.8, 134.7, 133.5, 129.5, 126.6, 123.6, 119.1, 111.1, 86.1, 77.2, 68.8, 

61.4, 40.6, 37.1, 34.3, 14.2 (d); HRMS (ESI): m/z calcd for C23H25IN3O6 [M+H]+ 566.0788, found 

566.0744. 

[Reaction time: 2 min]; 10: 143 mg, 84%, a yellow solid, m.p. 157.2-158.7 oC; IR 

(thin film): νmax 3684, 3987, 1710, 1694, 1573, 1383, 1267, 1128, 761 cm−1; 1H NMR 

(400 MHz, CDCl3): δ 8.46 (d, J= 7.6 Hz, 1 H), 7.39 (m, 1 H), 7.16 (t, J= 7.6 Hz, 1 H), 

6.87 (d, J= 8.0 Hz, 1 H), 6.35 (s, 1 H), 5.60 (s, 1 H), 5.27 (dd, J= 16.0, 7.2 Hz, 1 H), 

4.63 (s, 2 H), 4.57 (dd, J= 15.6, 5.6 Hz, 1 H), 4.27 (q, J= 7.2 Hz, 2 H), 3.04-2.95 (m, 1 

H), 1.49 (d, J= 7.2 Hz, 3 H), 1.33 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 189.7, 165.4, 160.9, 

141.5, 133.8, 132.6, 127.9, 126.5, 124.4, 123.6, 116.9, 109.2, 77.2, 64.2, 61.4, 40.6, 34.4, 16.1, 14.2; HRMS 

(ESI): m/z calcd for C18H20N3O4 [M+H]+ 342.1454, found 1455. 

[Reaction time: 30 min]; 12: 154 mg, 77%, a yellow solid, m.p. 175.3-177.2 oC; IR 

(thin film): νmax 3384, 2935, 2934, 1604, 1182, 1162, 661, 648 cm−1; 1H NMR (400 MHz, 

CDCl3): δ 8.60 (d, J= 7.6 Hz, 1 H), 7.38-7.29 (m, 6 H), 7.13 (ψt, J= 8.0 Hz, 1 H), 6.92-

6.89 (m, 1 H), 6.52 (d, J= 1.2 Hz, 1 H), 5.93 (d, J= 1.6 Hz, 1 H), 5.36 (q, J= 7.2 Hz, 1 H), 

3.89-3.74 (m, 2 H), 3.3.1 (dd, J= 17.2, 9.6 Hz, 1 H), 2.71 (dd, J= 16.8, 1.6 Hz, 1 H), 1.58 

(t, J= 7.2 Hz, 1 H), 0.83 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): δ 185.4, 165.3, 159.7, 141.8, 

138.7, 133.7, 133.0, 129.1, 128.8, 126.1, 125.7, 125.1, 123.5, 117.3, 109.0, 72.2, 61.3, 40.4, 38.9, 14.1, 

HRMS (ESI): m/z calcd for C23H21N3O4Na [M+Na]+ 426.1430, found 426.1423.  

[Reaction time: 2 h]; 13: 89 mg, 37%, a light yellow solid, m.p. 179.6-183.5 oC; 

IR (thin film): νmax 2854, 1715, 1663, 1495, 1377, 1303, 1142, 755 cm−1; 1H NMR 

(400 MHz, DMSO-d6): δ 10.16 (s, 1 H), 7.70 (d, J= 7.2 Hz, 1 H), 7.11 (d, J= 2.0 

Hz, 1 H), 7.17-7.04 (m, 7 H), 6.71 (d, J= 8.0 Hz, 1 H), 6.01 (s, 1 H), 5.63 (d, J= 

2.4 Hz, 1 H), 5.47 (dd, J= 13.2, 11.6 Hz, 1 H), 5.05 (dd, J= 11.2, 3.6 Hz, 1 H), 
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4.91 (s, 1 H), 4.86 (dd, J=13.6, 3.6 Hz,1 H), 4.45 (s, 2 H), 4.19-4.11 (m, 2 H), 1.21 (t, J= 3.2 Hz, 3 H); 13C 

NMR (100 MHz, DMSO-d6): δ 171.4, 165.2, 162.9, 141.3, 133.5, 133.2, 131.3, 130.2, 129.6, 128.7, 128.5, 

127.5, 126.4, 125.1, 123.4, 110.2, 93.35, 79.6, 74.9, 70.1, 61.3, 48.2, 41.0, 14.4; HRMS (ESI): m/z calcd for 

C25H24N4O6Na [M+Na]+ 499.1594, found 499.1583. 

[Reaction time: 20 min]; 14: 145 mg, 60%, a white solid m.p. 206.0-207.3 oC; IR 

(thin film): νmax 3370, 2981, 2189, 1725, 1683, 1492, 1382, 1172, 1027, 754 cm−1 ; 1H 

NMR (400 MHz, DMSO-d6): δ 7.85 (d, J= 7.2 Hz, 1 H), 7.72 (s, 2 H), 7.40 (m, 1 

H), 7.32 (d, J= 4.0 Hz, 1 H), 7.28 (ψt, J= 7.4 Hz 1 H), 7.20-7.30 (m, 3 H), 6.91 (br s, 

2 H), 6.77 (d, J= 7.8 Hz, 1 H), 5.76 (s, 1 H), 5.67 (d, J= 4.0 Hz, 1 H), 4.77 (s, 1 H), 

4.20 (d, J= 16.8 Hz, B of AB, 1 H), 4.14-4.04 (m, 2 H), 1.18 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, 

DMSO-d6): δ 169.3, 165.4, 165.0, 150.2, 143.3, 142.8, 134.4, 133.3, 132.0, 130.2, 128.6, 128.4, 126.0, 125.2, 

124.1, 122.0, 119.5, 110.6, 101.4, 67.1, 61.2, 58.5, 46.4, 14.4; HRMS (ESI): m/z calcd for C27H24N5O4 

[M+H]+482.1828, found 482.1689. 

[Reaction time: 2 h]; 15: 192 mg, 91%, a white solid, m.p. 245.7-247.9 oC; IR (thin 

film): νmax 2982, 2924, 1726, 1702, 1611, 1376, 1152, 1024, 767 cm−1; 1H NMR (400 

MHz, DMSO-d6): δ 11.37 (s, 1 H), 9.10 (s, 1 H), 7.35 (t, J= 8.0 Hz, 1 H), 7.19 (d, J= 

7.6 Hz, 1 H), 7.06 (t, J= 7.6 Hz, 1 H), 6.99 (d, J= 8.0 Hz, 1 H), 6.17 (s, 1 H), 5.50 (s, 

1 H), 4.73 (td, J= 9.2, 4.8 Hz, 1 H), 4.52 (s, 2 H), 4.21 (q, J= 7.2 Hz, 2 H), 3.86 (t, J= 

9.4 Hz, 1 H), 3.66 (d, J= 8.8 Hz, 1 H), 2.86 (dd, J= 17.2, 4.8 Hz, 1 H, A of AB), 2.63 (dd, J= 17.2, 9.2 Hz, 

1 H, B of AB), 1.26 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, DMSO-d6): δ 178.2, 176.4, 175.1, 174.5, 

165.4, 143.5, 134.2, 130.6, 128.7, 125.5, 122.6, 122.4, 109.8, 74.9, 63.1, 61.3, 53.6, 49.2, 40.5, 33.9, 14.5; 

HRMS (ESI): m/z calcd for C21H21N4O6 [M+H]+ 425.1461, found 425.1451. 
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3. Copes of NMR for all new compounds. 

1H and 13C NMR Spectra for Compound 3a 
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1H and 13C NMR Spectra for Compound 3b 
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1H and 13C NMR Spectra for Compound 3c 
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1H, 13C and 19F NMR Spectra for Compound 3d 
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1H and 13C NMR Spectra for Compound 3e 
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1H and 13C NMR Spectra for Compound 3f 
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1H and 13C NMR Spectra for Compound 3g 
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1H, 13C and 19F NMR Spectra for Compound 3h 
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1H and 13C NMR Spectra for Compound 3'i 
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1H and 13C NMR Spectra for Compound 3j 
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1H and 13C NMR Spectra for Compound 3k 
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1H and 13C NMR Spectra for Compound 3l 
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1H and 13C NMR Spectra for Compound 3m 
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1H and 13C NMR Spectra for Compound 6a 
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1H NMR Spectra for Compound 6b (mixed with an inseparable by-product) 

 

1H and 13C NMR Spectra for Compound 6c 

 



29 

 

 

1H and 13C NMR Spectra for Compound 6d 

 



30 

 

 

1H and 13C NMR Spectra for Compound 6e 
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1H and 13C NMR Spectra for Compound 6f 
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1H NMR Spectra for Compound 6h (mixed with an inseparable by-product) 
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1H, 13C and 19F NMR Spectra for Compound 6i 
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1H NMR Spectra for Compound 6k (mixed with an inseparable by-product) 
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1H and 13C NMR Spectra for Compound 6l 
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1H and 13C NMR Spectra for Compound 6m 
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1H and 13C NMR Spectra for Compound 6o 
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1H and 13C NMR Spectra for Compound 6p 
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1H and 13C NMR Spectra for Compound 6r 
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1H and 13C NMR Spectra for Compound 6s 
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1H and 13C NMR Spectra for Compound 6’t 
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1H and 13C NMR Spectra for Compound 8b 
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1H NMR Spectra for Compound 8c (a known compound) 
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1H and 13C NMR Spectra for Compound 8d 
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1H and 13C NMR Spectra for Compound 8e 
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1H and 13C NMR Spectra for Compound 8f 
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1H and 13C NMR Spectra for Compound 8g 
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1H and 13C NMR Spectra for Compound 8h 
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1H and 13C NMR Spectra for Compound 8i 
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1H and 13C NMR Spectra for Compound 8j 
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1H and 13C NMR Spectra for Compound 8k  
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1H and 13C NMR Spectra for Compound 4a  
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1H and 13C NMR Spectra for Compound 4b 
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1H and 13C NMR Spectra for Compound 4c 
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1H and 13C NMR Spectra for Compound 4d 
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1H and 13C NMR Spectra for Compound 4e 
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1H and 13C NMR Spectra for Compound 4f 
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1H, 13C and 19F NMR Spectra for Compound 4g 
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1H and 13C NMR Spectra for Compound 4h 
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1H NMR and 13C NMR Spectra for Compound 4i 
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1H and 13C NMR Spectra for Compound 4j 
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1H and 13C NMR Spectra for Compound 10 
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1H NMR and 13C NMR Spectra for Compound 12 
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1H and 13C NMR Spectra for Compound 13 
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1H and 13C NMR Spectra for Compound 14 
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1H and 13C NMR Spectra for Compound 15 
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4. Copes of HRMS for all new compounds 

HRMS for Compound 3a 
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HRMS for Compound 3b 

 

HRMS for Compound 3c 

 

HRMS for Compound 3d 

HRMS for Compound 3e 

HRMS for Compound 3f 
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HRMS for Compound 3g   

 

HRMS for Compound 3h 

 

HRMS for Compound 3’i 

 

HRMS for Compound 3j 
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HRMS for Compound 3k 

 

 HRMS for Compound 3l 

 

HRMS for Compound 3m 

 

HRMS for Compound 6a 

 



71 

 

HRMS for Compound 6c 

 

HRMS for Compound 6d 

 

HRMS for Compound 6e 
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HRMS for Compound 6f 

 

HRMS for Compound 6i 

 

HRMS for Compound 6l 
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HRMS for Compound 6m 

 

 

HRMS for Compound 6o 

 

HRMS for Compound 6p 

 

HRMS for Compound 6r 
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HRMS for Compound 6s 

 

 HRMS for Compound 6’t 

 

HRMS for Compound 8b 
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HRMS for Compound 8c 

 

HRMS for Compound 8d 

 

HRMS for Compound 8e 

 

HRMS for Compound 8f 

 

HRMS for Compound 8g 

 

HRMS for Compound 8h 
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HRMS for Compound 8i 

 

HRMS for Compound 8j 

 

HRMS for Compound 8k 

 

HRMS for Compound 4a 
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HRMS for Compound 4b 

 

HRMS for Compound 4c 
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HRMS for Compound 4d 

 

HRMS for Compound 4e 
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HRMS for Compound 4f 

 

HRMS for Compound 4g 

 

HRMS for Compound 4h 

 

HRMS for Compound 4i 

 

HRMS for Compound 4j 
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HRMS for Compound 10 

 

HRMS for Compound 12 
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HRMS for Compound 13 

 

HRMS for Compound 14 

 

HRMS for Compound 15 
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5. Copes of Data of X-ray crystal structure for 3'i (CCDC 2108657).  
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