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Data of Compounds 

 
EtO2C

EtO2C

CH3  

Compound 3aa: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.0 Hz, 6H), 1.55 (d, J = 7.2 

Hz, 3H), 3.01 (s, 2H), 3.08 (d, J = 2.0 Hz, 2H), 4.22 (q, J = 7.2 Hz, 4H), 5.73-5.78 (m, 1H), 

6.33 (s, 1H), 7.14-7.34 (m, 5H); 13C NMR (100 MHz, CDCl3) δ: 14.1, 15.1, 38.1, 43.4, 57.0, 

61.6, 122.0, 122.2, 126.4, 128.2, 128.5, 135.2, 138.0, 138.2, 171.5; FTIR (νmax/cm-1): 2981, 

1731, 1285, 1246, 1190, 1155, 1067, 861, 698; MS(EI, m/z): 328 (12 M+), 254 (92), 181 

(100); HRMS (m/z, M+): 328.1669 (calculated), 328.1671 (found). 

 
EtO2C

EtO2C

CH3
CH3
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Compound 3ab: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.0 Hz, 6H), 1.56 (d, J = 7.2 

Hz, 3H), 2.32 (s, 3H), 3.00 (d, J = 1.6 Hz, 2H), 3.07 (d, J = 1.6 Hz, 2H), 4.22 (q, J = 7.6 Hz, 

4H), 5.79-5.84 (m, 1H), 6.29 (s, 1H), 7.07 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H); 13C 

NMR (100 MHz, CDCl3) δ: 14.0, 15.1, 21.2, 38.1, 43.4, 57.0, 61.5, 121.9, 122.0, 128.4, 

128.9, 134.9, 135.3, 136.0, 137.6, 171.5; FTIR (νmax/cm-1): 2980, 2923, 2856, 1732, 1286, 

1246, 1191, 1156, 1068, 1054, 863, 804; MS(EI, m/z): 342 (15 M+), 268 (100), 195 (99); 

HRMS (m/z, M+): 342.1826 (calculated), 342.1818 (found). 

 
EtO2C

EtO2C

CH3
OCH3

 
Compounds 3ac: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.2 Hz, 6H), 1.57 (d, J = 7.6 

Hz, 3H), 3.00 (s, 2H), 3.06 (d, J = 2.0 Hz, 2H), 3.80 (s, 3H), 4.21 (q, J = 7.2 Hz, 4H), 5.80-

5.83 (m, 1H), 6.27 (s, 1H), 6.81 (d, J = 8.8 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H); 13C NMR (100 

MHz, CDCl3) δ: 14.1, 15.1, 38.1, 43.4, 55.1, 55.2, 57.0, 61.5, 113.6, 121.6, 121.7, 129.7, 

130.3, 135.4, 137.2, 158.1, 171.5; FTIR (νmax/cm-1): 2976, 2919, 2848, 1730, 1606, 1508, 

1286, 1245, 1192, 1068, 910, 862, 731; MS(EI, m/z): 358 (53 M+), 284 (38), 211 (72); HRMS 

(m/z, M+): 358.1775 (calculated), 358.1776 (found). 

 
EtO2C

EtO2C

CH3
OH

 
Compound 3ad: 1H NMR (400 MHz, CDCl3) δ: 1.22 (t, J = 7.2 Hz, 6H), 1.77 (d, J = 6.8 

Hz, 3H), 3.00 (s, 2H), 3.29 (d, J = 1.6 Hz, 2H), 4.219 (q, J = 7.2 Hz, 2H), 4.221 (q, J=7.2 Hz, 

2H), 5.95-6.01 (m, 1H), 6.67 (s, 1H), 6.80 (d, J = 8.4 Hz, 2H), 7.19 (d, J = 8.8 Hz, 2H); 13C 

NMR (100 MHz, CDCl3) δ: 14.0, 15.0, 36.8, 39.5, 58.4, 61.7, 114.8, 115.3, 118.5, 130.1, 

130.3, 136.2, 139.1, 154.6, 171.7; FTIR (νmax/cm-1): 2985, 2932, 2855, 1727, 1512, 1260, 

1190, 1067, 910, 731; MS(EI, m/z): 344 (58 M+), 270 (88), 197 (100); HRMS (m/z, M+): 

344.1618 (calculated), 344.1619 (found). 

 
EtO2C

EtO2C

CH3
COCH3
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Compound 3ae: 1H NMR (400 MHz, CDCl3) δ: 1.27 (t, J = 7.0 Hz, 6H), 1.57 (d, J = 7.2 

Hz, 3H), 2.58 (s, 3H), 3.02 (s, 2H), 3.09 (d, J = 1.6 Hz, 2H), 4.23 (q, J = 7.2 Hz, 4H), 5.76-

5.81 (m, 1H), 6.32 (s, 1H), 7.44 (d, J = 8.4 Hz, 2H), 7.86 (d, J = 8.8 Hz, 2H); 13C NMR (100 

MHz, CDCl3) δ: 14.0, 15.1, 26.5, 37.9, 43.3, 56.9, 61.6, 120.8, 123.3, 128.4, 128.7, 135.1, 

135.2, 140.4, 143.3, 171.3, 197.7; FTIR (νmax/cm-1): 2981, 1730, 1681, 1600, 1250, 1191, 

1068, 911, 863; MS(EI, m/z): 370 (33 M+), 296 (93), 254 (100), 223 (54), 181 (49); HRMS 

(m/z, M+): 370.1775 (calculated), 370.1771 (found). 

 
EtO2C

EtO2C

CH3
CF3

 
Compound 3af: 1H NMR (400 MHz, CDCl3) δ: 1.27 (t, J = 7.2 Hz, 6H), 1.57 (d, J = 7.2 

Hz, 3H), 3.02 (s, 2H), 3.09 (d, J = 1.6 Hz, 2H), 4.23 (q, J = 7.2 Hz, 4H), 5.71-5.74 (m, 1H), 

6.30 (s, 1H), 7.45 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H); 13C NMR (100 MHz, CDCl3) 

δ: 14.1, 15.1, 37.9, 43.3, 56.9, 61.6, 120.4, 123.2, 125.2 (q, J=15.6 Hz), 128.8, 135.1, 140.2, 

141.8, 171.3; FTIR (νmax/cm-1): 2984, 1730, 1323, 1249, 1162, 1122, 1066, 909, 730, 832, 

732; MS(EI, m/z): 396 (17 M+), 322 (100), 249 (15); HRMS (m/z, M+): 396.1543 (calculated), 

396.1540 (found). 

 
EtO2C

EtO2C

CH3

CH3

 
Compound 3ag: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.0 Hz, 6H), 1.55 (d, J = 7.2 

Hz, 3H), 2.30 (s, 3H), 3.00 (s, 2H), 3.08 (d, J = 1.6 Hz, 2H), 4.22 (q, J = 7.2 Hz, 4H), 5.75-

5.80 (m, 1H), 6.31 (s, 1H), 6.99 (d, J = 6.0 Hz, 1H), 7.12-7.14 (m, 3H); 13C NMR (100 MHz, 

CDCl3) δ: 14.1, 15.1, 21.3, 38.1, 43.4, 57.0, 61.6, 122.1, 125.5, 127.2, 128.1, 129.1, 135.2, 

137.8, 137.9, 171.5; FTIR (νmax/cm-1): 2983, 2930, 1729, 1254, 1187, 1070, 909, 725; MS(EI, 

m/z): 342 (21 M+), 269 (100), 196 (79); HRMS (m/z, M+): 342.1826 (calculated), 342.1825 

(found). 

 

EtO2C

EtO2C

CH3

CH3
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Compound 3ah: 1H NMR (400 MHz, CDCl3) δ: 1.27 (t, J = 7.0 Hz, 6H), 1.50 (d, J = 6.8 

Hz, 3H), 2.20 (s, 3H), 3.0 (s, 2H), 3.12 (d, J = 1.6 Hz, 2H), 4.219 (q, J = 7.2 Hz, 2H), 4.22 (q, 

J = 7.0 Hz, 2H), 5.27-5.33 (m, 1H), 6.33 (s, 1H), 7.08-7.18 (m, 4H); 13C NMR (100 MHz, 

CDCl3) δ: 13.1, 14.2, 18.7, 37.3, 42.3, 56.3, 60.5, 120.2, 121.0, 124.6, 125.7, 127.7, 128.8, 

134.7, 134.9, 136.5, 137.0, 170.5; FTIR (νmax/cm-1): 3062, 2980, 2932, 1731, 1246, 1191, 

1068, 861, 830, 758, 735; MS(EI, m/z): 342 (21 M+), 269 (100), 196 (88); HRMS (m/z, M+): 

342.1826 (calculated), 342.1834 (found). 

 
EtO2C

EtO2C

CH3
F

F

 
Compound 3ai: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.2 Hz, 6H), 1.58 (d, J = 6.8 

Hz, 3H), 3.00 (s, 2H), 3.06 (d, J = 2.0 Hz, 2H), 4.22 (q, J = 7.2 Hz, 4H), 5.70-5.73 (m, 1H), 

6.21 (s, 1H), 6.99-7.17 (m, 3H); 13C NMR (100 MHz, CDCl3) δ: 14.1, 15.1, 37.9, 43.2, 56.9, 

61.6, 116.9, 117.1, 117.2, 117.3, 119.7, 123.0, 124.67, 124.71, 124.73, 124.76, 135.9, 139.5, 

147.6, 147.8, 148.8, 149.0, 150.2, 151.3, 150.1, 151.4, 171.3; FTIR (νmax/cm-1): 2983, 1731, 

1513, 1285, 1245, 1192, 1191, 1068, 862, 768; MS(EI, m/z): 364 (25 M+), 290 (100), 217 

(27); HRMS (m/z, M+): 364.1481 (calculated), 364.1488 (found). 

 
EtO2C

EtO2C

CH3

S

 
Compound 3aj: 1H NMR (400 MHz, CDCl3) δ: 1.25 (t, J = 7 Hz, 6H), 1.62 (d, J = 6.8 

Hz, 3H), 3.02 (s, 2H), 3.06 (d, J = 1.6 Hz, 2H), 4.22 (q, J = 7.2 Hz, 4H), 5.89-5.95 (m, 1H), 

6.23 (s, 1H), 7.10-7.22 (m, 3H); 13C NMR (100 MHz, CDCl3) δ: 14.1, 15.1, 38.0, 43.2, 57.0, 

61.6, 116.1, 122.3, 122.5, 124.7, 128.0, 135.7, 138.4, 138.5, 171.5; FTIR (νmax/cm-1): 2980, 

1729, 1366, 1250, 1185, 1067, 861, 774; MS(EI, m/z): 334 (7 M+), 260 (24), 173 (100); 

HRMS (m/z, M+): 334.1233 (calculated), 334.1227 (found). 

 
EtO2C

EtO2C

CH3
Ph

 
Compound 3ak: 1H NMR (400 MHz, CDCl3) δ: 1.25 (t, J = 7.2 Hz, 6H), 1.82 (d, J = 8.8 

Hz, 3H), 3.04 (s, 2H), 3.07 (s, 2H), 4.20 (q, J = 7.2 Hz, 4H), 6.01-6.06 (m, 1H), 6.16 (d, J = 
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10.8 Hz, 1H), 6.53 (d, J = 15.6 Hz, 1H), 7.2 (q, J = 8 Hz, 1H), 7.25-7.45 (m, 5H); 13C NMR 

(100 MHz, CDCl3) δ: 14.0, 15.6, 38.2, 43.1, 57.2, 61.6, 123.3, 123.4, 125.7, 126.4, 127.3, 

128.6, 132.6, 137.5, 137.7, 138.9, 171.4; FTIR (νmax/cm-1): 3026, 2984, 2959, 2854, 

1730,1447, 1366, 1247, 1188, 1060, 964, 860, 749, 692; MS(EI, m/z): 354 (7 M+), 279 (100), 

206 (11); HRMS (m/z, M+): 354.1826 (calculated), 354.1835 (found). 

 
EtO2C

EtO2C

C2H5  
Compound 3ba: 1H NMR (400 MHz, CDCl3) δ: 0.83 (t, J = 7.6 Hz, 3H), 1.26 (t, J = 7.2 

Hz, 6H), 1.95 (q, J = 7.2 Hz, 2H), 3.00 (s, 2H), 3.08 (d, J = 2 Hz, 2H), 4.22 (q, J = 7.2 Hz, 

4H), 5.70 (tt, J = 2.4, 7.6 Hz, 1H), 6.33 (s, 1H), 7.10-7.40 (m, 5H); 13C NMR (100 MHz, 

CDCl3) δ: 13.2, 14.1, 23.0, 37.9, 43.2, 57.1, 61.5, 122.2, 126.4, 128.1, 128.5, 129.5, 133.6, 

138.0, 138.3, 171.5; FTIR (νmax/cm-1): 2956, 2925, 2872, 1732, 1247, 1191, 1067, 863, 698; 

MS(EI, m/z): 342 (18 M+), 268 (100), 239 (79), 195 (93), 165 (63); HRMS (m/z, M+): 

342.1826 (calculated), 342.1821 (found). 

 
EtO2C

EtO2C

Si(CH3)3  
Compound 3ca: 1H NMR (400 MHz, CDCl3) δ: 0.2 (s, 9H), 1.45 (t, J = 7.0 Hz, 6H), 3.25 

(d, J = 2.0 Hz, 2H), 3.28 (J = 2.0 Hz, 2H), 4.396 (q, J = 7.2 Hz, 2H), 4.402 (q, J = 7.2 Hz, 

2H),  6.07 (t, J = 2.0 Hz, 1H), 6.62 (s, 1H), 7.35 (t, J = 7.2 Hz, 1H), 7.41-7.45 (m, 2H), 7.53 

(d, J = 7.2 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ: -0.5, 14.2, 41.9, 42.4, 57.5, 61.7, 124.9, 

126.5, 126.9, 128.2, 128.7, 137.5, 139.1, 149.8, 171.5; FTIR (νmax/cm-1): 2977, 2956, 2899, 

1732, 1246, 1190, 1158, 1066, 861, 751, 696; MS(EI, m/z): 386 (7, M+), 313 (89), 195 (100), 

165 (27), 73 (30); HRMS (m/z, M+): 386.1908 (calculated), 386.1911 (found). 

 
EtO2C

EtO2C

OH  
Compound 3da: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.2 Hz, 6H), 1.68 (s, OH), 

3.03 (s, 2H), 3.12 (d, J = 1.6 Hz, 2H), 4.07 (d, J = 7.2 Hz, 2H), 4.21 (q, J = 7.2 Hz, 4H), 5.80-
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5.85 (m, 1H), 6.46 (s, 1H), 7.16-7.33 (m, 5H); 13C NMR (100 MHz, CDCl3) δ: 14.2, 38.2, 

42.8, 57.2, 60.6, 61.9, 124.6, 125.3, 127.0, 128.53, 128.55, 137.3, 137.53, 137.58, 171.4; 

FTIR (νmax/cm-1): 2918, 2850, 1737, 1456, 908, 735, 699; MS(EI, m/z): 344 (<1 M+), 326 

(27), 253 (69), 207 (51), 179 (100), 165 (39); HRMS (m/z, M+): 344.1618 (calculated), 

344.1608 (found). 

 
EtO2C

EtO2C
OH

 
Compound 3ea: 1H NMR (400 MHz, CDCl3) δ: 1.10-1.60 (m, 10H), 1.26 (t, J = 7.2 Hz, 

6H), 1,81(s, OH), 3.08 (d, J = 2 Hz, 2H),  3.29 (d, J = 2 Hz, 2H),  4.21 (q, J = 7.2 Hz, 4H), 

5.79 (t, J = 2 Hz, 1H), 6.41 (s, 1H),  7.10-7.38 (m, 5H); 13C NMR (100 MHz, CDCl3) δ: 14.1, 

22.3, 25.2, 38.6, 38.8, 57.6, 61.6, 72.1, 123.2, 126.6, 128.3, 128.6, 133.3, 135.3, 137.9, 139.4, 

171.5, FTIR (νmax/cm-1): 2930, 2853, 1732, 1448, 1553, 1184, 1068, 910, 733, 700; MS(EI, 

m/z): 394(39), 320 (62), 247 (62), 173 (100); HRMS (m/z, M+): 412.2244 (calculated), 

412.2251 (found). 

 
EtO2C

EtO2C  
Compound 3fa: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.0 Hz, 6H), 3.06 (t, J = 2.0 

Hz, 2H), 3.15 (d, J = 1.6 Hz, 2H), 4.21 (q, J = 7.0 Hz, 4H), 4.91 (s, 1H), 5.12 (d, J = 2.0 Hz, 

1H), 6.49 (s, 1H), 7.17-7.36 (m, 5H); 13C NMR (100 MHz, CDCl3) δ: 14.0, 42.8, 43.0, 57.1, 

61.6, 111.0, 124.9, 126.8, 128.3, 128.4, 137.1, 137.6, 142.5, 171.3; FTIR (νmax/cm-1): 3054, 

2972, 1714, 1595, 1366, 1189, 910, 733, 698; MS(EI, m/z): 314 (16 M+), 240 (94), 167 (100); 

HRMS (m/z, M+): 314.1513 (calculated), 314.1517 (found). 

 

O

CH3  
Compound 3ga: 1H NMR (400 MHz, CDCl3) δ: 0.87 (t, J = 7.4 Hz, 3H), 1.89 (q, J = 8.4 

Hz, 2H), 4.52 (m, 4H), 5.8 (tt, J = 2.4, 7.4 Hz, 1H), 6.36 (s, 1H), 7.20-7.40 (m, 5H); 13C NMR 

(100 MHz, CDCl3) δ: 13.3, 23.3, 71.6, 74.7, 119.5, 126.8, 126.9, 128.3, 128.4, 133.8, 137.1; 
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FTIR (νmax/cm-1): 3040, 1073, 739, 699; MS(EI, m/z): 200 (14 M+), 185 (16), 170 (92), 155 

(16), 141 (100), 128 (51), 115 (47), 105 (56), 91 (60), 77 (31); HRMS (m/z, M+): 200.1187 

(calculated), 200.1196 (found). 

 

N

CH3

Ts

 
Compound 3ha: 1H NMR (400 MHz, CDCl3) δ:1.49 (d, J = 7.2 Hz, 3H), 2.44 (s, 3H), 

3.97 (s, 2H), 4.02 (d, J = 2.0 Hz, 2H), 5.67-5.76 (m, 1H), 6.31 (s, 1H), 7.19-7.30 (m, 5H), 

7.34 (d, J = 8.0 Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ: 15.3, 21.7, 

51.8, 55.2, 122.3, 122.5, 127.2, 128.1, 128.3, 128.6, 129.9, 132.5, 132.8, 134.0, 136.9, 143.9; 

FTIR (νmax/cm-1): 3059, 3027, 2924, 2853, 1348, 1162, 1065, 815, 738, 699, 663; MS(EI, 

m/z): 339 (26 M+), 281 (12), 207 (91), 183 (100), 168 (69), 155 (54), 141 (45), 129 (61), 115 

(31), 91 (66); HRMS (m/z, (M+H)+): 340.13658 (calculated), 340.13667 (found).  

 
EtO2C

EtO2C

H3C  
Compound 3ia: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.2 Hz, 6H), 1.57 (d, J = 7.0 

Hz, 3H), 2.26 (t, J = 6.4 Hz, 2H), 2.40 (t, J = 6.4 Hz, 2H), 2.94 (s, 2H), 4.20 (q, J = 7.2 Hz, 

4H), 5.32 (t, J = 3.2 Hz, 1H), 6.14 (s, 1H), 7.05-7.32 (m, 5H); 13C NMR (100 MHz, CDCl3) δ: 

13.2, 14.1, 32.8, 33.6, 34.7, 56.3, 61.4, 122.9, 124.5, 125.9, 127.8, 128.7, 132.2, 137.8, 142.6, 

171.1; FTIR (νmax/cm-1): 2927, 1731, 1251, 1185, 1070, 861, 700; MS(EI, m/z): 342 (9, M+), 

268 (100), 196 (39); HRMS (m/z, M+): 342.1826 (calculated), 342.1822 (found). 

 

EtO2C

EtO2C

CH3

CH3

 
Compound 5a: 1H NMR (400 MHz, CDCl3) δ: 1.19 (t, J=7.2 Hz, 6H), 1.34, (d, J=6.8 Hz, 

3H), 1.93 (s, 3H), 2.9 (s, 2H), 3.0 (s, 2H), 4.15 (q, J=7.2 Hz, 4H), 4.67-4.72 (m, 1H), 7.04-

7.25 (m, 5H); 13C NMR (100 MHz, CDCl3) δ: 14.3, 15.4, 24.2, 38.2, 40.0, 57.3, 61.8, 121.3, 

126.5, 128.2, 128.8, 130.3, 132.6, 136.5, 144.8, 172.0; FTIR (νmax/cm-1): 2982, 2816, 1730, 
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1248, 1192, 1054, 912, 861, 732, 701; MS(EI, m/z): 342 (19 M+), 268 (100), 239 (69), 195 

(96), 167 (44); HRMS (m/z, M+): 342.1826 (calculated), 342.1822 (found). 

 
EtO2C

EtO2C

CH3  
Compound 7a: 1H NMR (400 MHz, CDCl3) δ: 1.26 (t, J = 7.3 Hz, 6H), 2.09 (dd, J =  

14.0, 6.2  Hz, 1H), 2.17 (dd, J =  15.6, 11.0 Hz, 1H), 2.60 (dd, J = 16.4, 3.4 Hz, 1H), 2.80 (dd, 

J = 13.6, 8.2 Hz, 1H), 3.02 (d, J = 16.4 Hz, 1H), 3.23 (d, J = 16.4 Hz, 1H), 3.63 (s, 3H), 3.62-

3.72 (m. 1H), 4.20 (q, J = 7.2 Hz, 2H), 4.21 (q, J = 7.2 Hz, 2H), 6.41 (s, 1H), 7.16-7.33 (m, 

5H); 13C NMR (100 MHz, CDCl3) δ: 14.00, 14.04, 36.3, 37.4, 40.1, 43.1, 51.6, 58.3, 61.6, 

61.7, 123.6, 126.6, 128.1, 128.4, 136.9, 143.7, 171.3, 171.7, 172.7; FTIR (νmax/cm-1): 2982, 

1728, 1245, 1176, 1068, 914, 731, 698; MS(EI, m/z): 374 (21 M+), 300 (100), 254 (44),  240 

(25), 227 (43), 194 (23), 167 (75), 153 (57), 91 (41); HRMS (m/z, M+): 374.1724 (calculated), 

374.1722 (found). 
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