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Spectroscopic data 

3a: This is a known compound.
1
 A colorless oil, 31 mg, 67%; 

1
H NMR (400 MHz, CDCl3, TMS)  

8.33-8.31 (m, 1H, ArH), 7.86-7.84 (m, 1H, ArH), 7.66 (d, J = 8.4 Hz, 1H, ArH), 7.58-7.52 (m, 2H, 

ArH), 7.41 (t, J = 8.0 Hz, 1H, ArH), 7.10-7.06 (m, 2H, ArH and =CH), 5.26 (d, J = 7.2 Hz, 1H, =CH), 

3.81 (s, 3H, CH3); 
13

C NMR (100 MHz, CDCl3)  165.3, 154.3, 153.0, 134.5, 127.5, 127.0, 126.4, 

125.7, 125.3, 124.5, 121.9, 110.7, 99.8, 51.2; IR (CH2Cl2):  3056, 2949, 1714, 1646, 1507, 1438, 1391, 

1261, 1190, 1151, 1103, 790, 768 cm
−1

; MS (m/z): HRMS (ESI) Calcd. for C14H13O3 ([M + H]
+
): 

229.0859. Found: 229.0860. 
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3b: This is a new compound. A colorless oil, 13 mg, 42%; 
1
H NMR (400 MHz, CDCl3, TMS)  8.01 (s, 

1H, ArH), 7.60 (s, 1H, ArH), 7.54 (d, J = 8.8 Hz, 1H, =CH), 7.31 (t, J = 8.0 Hz, 1H, ArH), 7.02 (d, J = 

7.2 Hz, 1H, =CH), 6.99 (d, J = 7.6 Hz, 1H, ArH), 5.23 (d, J = 7.2 Hz, 1H, =CH), 3.82 (s, 3H, CH3), 2.46 

(s, 3H, CH3), 2.43 (s, 3H, CH3); 
13

C NMR (100 MHz, CDCl3)  165.4, 154.9, 152.6, 136.8, 136.4, 

133.6, 127.1, 124.5, 124.4, 123.7, 121.2, 110.4, 99.5, 51.2, 20.4, 20.2; IR (CH2Cl2):  2922, 1720, 1647, 

1573, 1454, 1434, 1265, 1191, 1161, 1141, 1096, 790, 743 cm
−1

; MS (m/z): HRMS (ESI) Calcd. for 

C16H17O3 ([M + H]
+
): 257.1172. Found: 257.1168. 
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3c: This is a new compound. A colorless oil, 35 mg, 66%; 
1
H NMR (400 MHz, CDCl3, TMS)  8.09-

8.04 (m, 1H, ArH), 7.59-7.54 (m, 2H, ArH), 7.42 (t, J = 8.0 Hz, 1H, ArH), 7.08-7.06 (m, 2H, ArH and 

=CH), 5.31 (d, J = 6.8 Hz, 1H, =CH), 3.82 (s, 3H, CH3); 
19

F NMR (376 MHz, CDCl3, CFCl3)  -135.5- 

-135.6 (m), -135.9- -136.0 (m); 
13

C NMR (100 MHz, CDCl3)  165.0, 153.1, 152.4, 152.34, 152.31, 

152.29, 152.1, 151.9, 151.6, 151.4, 149.6, 149.4, 149.1, 148.8, 131.6, 131.55, 131.49, 131.48, 126.04, 

126.03, 126.01, 123.52, 123.50, 123.47, 123.4, 122.64, 122.63, 122.56, 122.55, 113.53, 113.52, 113.36, 
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113.35, 110.35, 110.34, 110.33, 108.93, 108.92, 108.75, 108.73, 100.8, 51.3; IR (CH2Cl2):  2952, 

1717, 1647, 1519, 1471, 1459, 1268, 1187, 1164, 1142, 867, 804, 787, 739 cm
−1

; MS (m/z): HRMS 

(ESI) Calcd. for C14H11F2O3 ([M + H]
+
): 265.0671. Found: 265.0667. 
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3d: This is a new compound. A colorless oil, 58 mg, 76%; 
1
H NMR (400 MHz, CDCl3, TMS)  8.60 (s, 

1H, ArH), 8.15 (s, 1H, ArH), 7.53 (d, J = 8.4 Hz, 1H, ArH), 7.47-7.44 (m, 1H, ArH), 7.10 (dd, J1 = 7.2 

Hz, J2 = 0.8 Hz, 1H, ArH), 7.04 (d, J = 6.8 Hz, 1H, =CH), 5.33 (d, J = 6.8 Hz, 1H, =CH), 3.83 (s, 3H, 

CH3); 
13

C NMR (100 MHz, CDCl3)  165.0, 152.8, 151.8, 134.1, 131.8, 127.0, 126.9, 125.3, 123.7, 

123.1, 122.9, 111.3, 101.2, 51.4; IR (CH2Cl2):  2945, 2924, 2853, 1714, 1651, 1567, 1436, 1418, 1259, 

1191, 1159, 1102, 783, 737 cm
−1

; MS (m/z): HRMS (ESI) Calcd. for C14H11Br2O3 ([M + H]
+
): 

384.9069. Found: 384.9054. 
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3e: This is a known compound.
2
 A colorless oil, 26 mg, 54%; 

1
H NMR (400 MHz, CDCl3, TMS)  

8.35-8.32 (m, 1H, ArH), 7.86-7.84 (m, 1H, ArH), 7.66 (d, J = 8.4 Hz, 1H, ArH), 7.58-7.52 (m, 2H, 

ArH), 7.42 (t, J = 8.0 Hz, 1H, ArH), 7.10-7.07 (m, 2H, ArH and =CH), 5.25 (d, J = 6.8 Hz, 1H, =CH), 

4.28 (q, J = 7.2 Hz, 2H, CH2), 1.36 (t, J = 7.2 Hz, 3H, CH3); 
13

C NMR (100 MHz, CDCl3) : 164.9, 

153.9, 153.0, 134.6, 127.5, 127.0, 126.4, 125.8, 125.3, 124.5, 122.0, 110.5, 100.4, 60.0, 14.4; IR 
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(CH2Cl2):  3057, 2976, 1716, 1645, 1576, 1507, 1392, 1261, 1154, 1106, 795, 771 cm
−1

; MS (m/z): 

HRMS (ESI) Calcd. for C15H15O3 ([M + H]
+
): 243.1016. Found: 243.1014. 

 

 

 

3f: This is a new compound. A colorless oil, 45 mg, 84%; 
1
H NMR (400 MHz, CDCl3, TMS)  8.34-

8.32 (m, 1H, ArH), 7.85-7.82 (m, 1H, ArH), 7.63 (d, J = 8.4 Hz, 1H, ArH), 7.56-7.51 (m, 2H, ArH), 

7.40 (t, J = 8.0 Hz, 1H, ArH), 7.06 (d, J = 7.6 Hz, 1H, ArH), 6.96 (d, J = 6.8 Hz, 1H, =CH), 5.16 (d, J = 
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6.8 Hz, 1H, =CH), 1.56 (s, 9H, CH3); 
13

C NMR (100 MHz, CDCl3)  164.2, 153.2, 153.1, 134.5, 127.4, 

126.9, 126.3, 125.8, 125.4, 124.3, 122.0, 110.7, 102.3, 80.2, 28.3; IR (CH2Cl2):  2976, 2930, 1713, 

1695, 1641, 1391, 1366, 1262, 1206, 1131, 1099, 794, 770 cm
−1

; MS (m/z): HRMS (ESI) Calcd. for 

C17H18NaO3 ([M + Na]
+
): 293.1148. Found: 293.1152. 
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3g: This is a new compound. A colorless oil, 35 mg, 58%; 
1
H NMR (400 MHz, CDCl3, TMS)  8.03 (s, 

1H, ArH), 7.59 (s, 1H, ArH), 7.53 (d, J = 8.4 Hz, 1H, ArH), 7.31 (t, J = 8.0 Hz, 1H, ArH), 6.98 (d, J = 

7.2 Hz, 1H, ArH), 6.94 (d, J = 7.2 Hz, 1H, =CH), 5.13 (d, J = 7.2 Hz, 1H, =CH), 2.46 (s, 3H, CH3), 2.43 

(s, 3H, CH3), 1.57 (s, 9H, CH3); 
13

C NMR (100 MHz, CDCl3)  164.5, 153.6, 152.8, 136.7, 136.2, 133.6, 

127.1, 124.56, 124.46, 123.4, 121.3, 110.3, 102.0, 80.2, 28.3, 20.3, 20.2; IR (CH2Cl2):  2975, 2923, 

2854, 1716, 1698, 1645, 1434, 1366, 1264, 1207, 1137, 1081, 903, 741 cm
−1

; MS (m/z): HRMS (ESI) 

Calcd. for C19H22NaO3 ([M + Na]
+
): 321.1461. Found: 321.1462. 
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3h: This is a new compound. A colorless oil, 61 mg, 72%; 
1
H NMR (400 MHz, CDCl3, TMS)  8.61 (s, 

1H, ArH), 8.13 (s, 1H, ArH), 7.51 (d, J = 8.4 Hz, 1H, ArH), 7.44 (t, J = 8.0 Hz, 1H, ArH), 7.07 (d, J = 

7.2 Hz, 1H, ArH), 6.94 (d, J = 6.8 Hz, 1H, =CH), 5.21 (d, J = 6.8 Hz, 1H, =CH), 1.57 (s, 9H, CH3); 
13

C 

NMR (100 MHz, CDCl3)  164.0, 152.0, 151.5, 134.1, 131.9, 127.1, 126.9, 125.4, 123.6, 122.8, 122.7, 

111.2, 103.7, 80.6, 28.3 cm
-1

; IR (CH2Cl2):  2976, 2927, 1696, 1645, 1568, 1418, 1366, 1259, 1207, 

1140, 1104, 872, 785, 737 cm
−1

; MS (m/z): HRMS (ESI) Calcd. for C13H9Br2O3 ([M + H – t-Bu]
+
): 

370.8913. Found: 370.8915. 
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3i: This is a known compound.
3
 A colorless oil, 20 mg, 48%; 

1
H NMR (400 MHz, CDCl3, TMS)  8.08-

8.06 (m, 1H, ArH), 7.90-7.87 (m, 2H, ArH), 7.71 (d, J = 8.4 Hz, 1H, ArH), 7.57-7.54 (m, 2H, ArH and 

=CH), 7.45 (t, J = 8.0 Hz, 1H, ArH), 7.14 (d, J = 7.2 Hz, 1H, ArH), 5.99 (d, J = 12.8 Hz, 1H, =CH), 

2.25 (s, 3H, CH3); 
13

C NMR (100 MHz, CDCl3)  197.3, 159.7, 151.7, 134.7, 127.8, 127.0, 126.6, 

125.7, 125.5, 125.3, 121.3, 113.0, 111.9, 28.3; IR (CH2Cl2):  3056, 2924, 1638, 1612, 1574, 1391, 
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1229, 1179, 1160, 1133, 951, 795, 770, 729 cm
−1

; MS (m/z): HRMS (ESI) Calcd. for C14H13O2 ([M + 

H]
+
): 213.0910. Found: 213.0902. 
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