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General Information

All reactions were carried out under an atmosphere of nitrogen with strict exclusion of 

air. Column chromatography was carried out on silica gel. 1H NMR and 13C NMR 

spectra were recorded on a Bruker Advance III-400 in solvents as indicated. Chemical 

shift are reported in ppm from CDCl3 using TMS as internal standard. IR spectra were 

recorded on a Bruker Tensor 27 spectrometer and only major peaks are reported in 

cm-1. HRMS were obtained on a Q-TOF micro spectrometer. 

Starting Materials

Styrenes 1 were purchased from TCI, Alfa or Acros. Phenylglyoxylic acid 2a was 

purchased from Sigma-Aldrich. Other -oxocarboxylic acids 2 were prepared from 

the corresponding methyl ketones according to the reported procedure.1 All of other 

commercially available compounds were used without further purification. 
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General Procedure for the Decarboxylative Acylfluorination of 

Styrenes with -Oxocarboxylic Acids

Selectfluor (1.5 equiv.)

acetone/H2O (1:1), rt
Na2SO4 (1 equiv.)

AgNO3 (20 mol%)
OH

R

O

O
Ar

R1

+
Ar

R1

R

F O

1 3 or 42

A 10 mL oven-dried Schlenk-tube was charged with AgNO3 (6.8 mg, 20 mol %), -

Oxocarboxylic Acids (2, 0.3 mmol, 1.5 equiv.), Selectfluor (0.3 mmol, 1.5 equiv.), 

and Na2SO4 (0.2 mmol, 1.0 equiv.). The tube was evacuated and backfilled with 

nitrogen (three times). Styrenes (1, 0.2 mmol, 1.0 equiv.) in acetone/H2O (1:1, 1 mL) 

were added by syringe under nitrogen. The tube was then sealed and the mixture was 

stirred for 12 h at room temperature. The resulting mixture was diluted with EtOAc 

(15 mL). The organic layers were washed with H2O and brine, dried over anhydrous 

Na2SO4 and the solvent was then removed under vacuo. The residue was purified with 

chromatography column on silica gel (gradient eluent of EtOAc/petroleum ether: 

1/100 to 1/50) to give the corresponding products 3 or 4 in yields listed in Table 2 and 

Table 3.
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Characterization of Products 3
F O

3a: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.98-7.96 

(d, J = 7.6 Hz, 2H), 7.61-7.57 (m, 1H), 7.50-7.36 (m, 7H), 6.27-6.12 (ddd, J = 46.8, 

8.4, 4.4 Hz, 1H), 3.87-3.77 (ddd, J = 16.8, 14.8, 8.0 Hz, 1H), 3.39-3.27 (ddd, J = 30.0, 

17.2, 4.4 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 196.1 (d, J = 3.6 Hz), 139.5 (d, J = 

19.6 Hz), 136.7, 133.5, 128.7, 128.6, 128.2, 125.6 (d, J = 6.6 Hz), 90.3 (d, J = 169.8 

Hz), 45.9 (d, J = 25.9 Hz); 19F NMR (376 MHz, CDCl3): δ -174.5 (ddd, J = 45.2, 30.1, 

18.8 Hz, 1F); IR (KBr): υmax 1686, 1449, 1205 cm-1; HRMS(ESI) calcd for 

C15H13FNaO [M+Na]+ 251.0843, found 251.0840.

F O

Me

3b: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.88-7.86 

(d, J = 8.4 Hz, 2H), 7.45-7.35 (m, 5H), 7.28-7.26 (m, 2H), 6.26-6.11 (ddd, J = 46.4, 

8.0, 4.0 Hz, 1H), 3.84-3.74 (ddd, J = 17.2, 15.2, 8.4 Hz, 1H), 3.36-3.23 (ddd, J = 30.2, 

17.2, 4.4 Hz, 1H), 2.42 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 195.7, 144.4, 139.6 

(d, J = 19.6 Hz), 134.2, 129.4, 128.6, 128.3, 125.6 (d, J = 6.8 Hz), 90.4 (d, J = 169.7 

Hz), 45.8 (d, J = 26.0 Hz), 21.7; 19F NMR (376 MHz, CDCl3): δ -174.1 (ddd, J = 48.9, 

30.1, 15.0 Hz, 1F); IR (KBr): υmax 1683, 1004 cm-1; HRMS(ESI) calcd for 

C16H15FNaO [M+Na]+ 265.0999, found 265.0999.

F O

OMe

3c: Rf 0.3 (EtOAc/petroleum ether = 1:20); 1H NMR (400 MHz, CDCl3): δ 7.96-7.94 

(m, 2H), 7.45-7.33 (m, 5H), 6.96-6.92 (m, 2H), 6.25-6.10 (ddd, J = 46.8, 8.4, 4.0 Hz, 

1H), 3.90 (s, 3H), 3.81-3.71 (ddd, J = 16.8, 14.8, 8.4 Hz, 1H), 3.33-3.20 (ddd, J = 

30.0, 16.8, 4.0 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 194.6 (d, J = 3.6 Hz), 163.8, 

139.6 (d, J = 19.6 Hz), 130.5, 129.8, 128.6, 125.6 (d, J = 6.8 Hz), 113.8, 90.5 (d, J = 
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169.8 Hz), 55.5, 45.6 (d, J = 26.1 Hz); 19F NMR (376 MHz, CDCl3): δ -174.1 (ddd, J 

= 45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1676, 1600, 1261, 1169 cm-1; HRMS(ESI) 

calcd for C16H15FNaO2 [M+Na]+ 281.0948, found 281.0949.

 

F O

F

3d: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 8.01-7.98 

(m, 2H), 7.44-7.36 (m, 5H), 7.17-7.12 (m, 2H), 6.24-6.09 (ddd, J = 46.4, 8.0, 4.0 Hz, 

1H), 3.83-3.73 (ddd, J = 16.8, 14.8, 8.4 Hz, 1H), 3.35-3.22 (ddd, J = 30.0, 16.8, 4.0 

Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 194.5 (d, J = 3.6 Hz), 160.0 (d, J = 254.0 

Hz), 139.3 (d, J = 19.6 Hz), 133.2, 130.9 (d, J = 9.4 Hz), 128.7, 128.5, 125.6 (d, J = 

6.6 Hz), 115.8 (d, J = 21.8 Hz), 90.3 (d, J = 170.1 Hz), 45.9 (d, J = 26.2 Hz); 19F 

NMR (376 MHz, CDCl3): δ -104.3 (m, 1F), -174.1 (ddd, J = 45.1, 30.1, 15.0 Hz, 1F); 

IR (KBr): υmax 1687, 1597, 1206, 1156 cm-1; HRMS(ESI) calcd for C15H12F2NaO 

[M+Na]+ 269.0748, found 269.0751.

F O

Cl

3e: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.90-7.89 

(d, J = 8.8 Hz, 2H), 7.46-7.36 (m, 7H), 6.23-6.09 (ddd, J = 46.8, 8.4, 4.0 Hz, 1H), 

3.82-3.72 (ddd, J = 16.8, 14.8, 8.4 Hz, 1H), 3.35-3.22 (ddd, J = 30.2, 16.8, 4.0 Hz, 

1H); 13C NMR (100 MHz, CDCl3): δ 194.9 (d, J = 3.6 Hz), 140.0, 139.2 (d, J = 19.6 

Hz), 135.0, 129.6, 129.0, 128.7, 128.6, 125.6 (d, J = 6.6 Hz), 90.2 (d, J = 170.1 Hz), 

45.9 (d, J = 26.2 Hz); 19F NMR (376 MHz, CDCl3): δ -174.1 (ddd, J = 45.1, 30.1, 

15.0 Hz, 1F); IR (KBr): υmax 1687, 1589, 911, 740 cm-1; HRMS(ESI) calcd for 

C15H12ClFNaO [M+Na]+ 285.0453, found 285.0450.

F O

Br

3f: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.83-7.81 
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(d, J = 8.8 Hz, 2H), 7.63-7.60 (d, J = 8.8 Hz, 2H), 7.41-7.36 (m, 5H), 6.23-6.09 (ddd, 

J = 46.8, 8.4, 4.0 Hz, 1H), 3.82-3.72 (ddd, J = 16.8, 14.4, 8.0 Hz, 1H), 3.34-3.21 (ddd, 

J = 30.0, 16.8, 4.0 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 195.1 (d, J = 3.6 Hz), 

145.4, 139.2 (d, J = 19.6 Hz), 135.4, 132.0, 131.9, 129.7, 128.8, 128.7, 125.6 (d, J = 

6.6 Hz), 90.2 (d, J = 170.3 Hz), 45.9 (d, J = 26.2 Hz); 19F NMR (376 MHz, CDCl3): δ 

-174.1 (ddd, J = 45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1688, 1584, 1397, 1069, 

1008 cm-1; HRMS(ESI) calcd for C15H12BrFNaO [M+Na]+ 328.9948, found 328.9963.

F O

I

3g: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.85-7.83 

(d, J = 8.4 Hz, 2H), 7.68-7.65 (d, J = 8.4 Hz, 2H), 7.43-7.36 (m, 5H), 6.23-6.08 (ddd, 

J = 46.4, 8.4, 4.0 Hz, 1H), 3.81-3.71 (ddd, J = 16.8, 14.8, 8.4 Hz, 1H), 3.33-3.20 (ddd, 

J = 30.0, 16.8, 4.0 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 195.4, 139.2 (d, J = 19.7 

Hz), 138.0, 135.9, 129.6, 128.7, 125.6 (d, J = 6.6 Hz), 101.7, 90.1 (d, J = 170.4 Hz), 

45.8 (d, J = 26.1 Hz); 19F NMR (376 MHz, CDCl3): δ -174.1 (ddd, J = 45.1, 30.1, 

15.0 Hz, 1F); IR (KBr): υmax 1680, 1603, 1004 cm-1; HRMS(ESI) calcd for 

C15H12FINaO [M+Na]+ 376.9809, found 376.9824.
F O

S

3h: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.73 (d, J 

= 3.2 Hz, 1H), 7.69-7.67 (d, J = 4.8 Hz, 1H), 7.44-7.36 (m, 5H), 7.15-7.13 (dd, J = 4.0, 

4.4 Hz, 1H), 6.22-6.07 (ddd, J = 46.8, 8.4, 4.0 Hz, 1H), 3.78-3.68 (ddd, J = 23.2, 14.8, 

4.8Hz, 1H), 3.31-3.18 (ddd, J = 31.2, 16.4, 4.0 Hz, 1H); 13C NMR (100 MHz, CDCl3): 

δ 188.8 (d, J = 3.6 Hz), 144.0, 139.2 (d, J = 19.6 Hz), 134.5, 132.6, 128.7, 128.6, 

128.2, 125.5 (d, J = 6.6 Hz), 90.2 (d, J = 171.1 Hz), 46.7 (d, J = 26.1 Hz); 19F NMR 

(376 MHz, CDCl3): δ -174.0 (ddd, J = 45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1658, 

1415, 1212 cm-1; HRMS(ESI) calcd for C13H11FNaOS [M+Na]+ 257.0407, found 

257.0416.
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F O

3i: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 8.46 (s, 

1H), 8.06-7.87 (m, 4H), 7.64-7.37 (m, 7H), 6.33-6.19 (ddd, J = 46.4, 8.0, 4.0 Hz, 1H), 

4.02-3.91 (ddd, J = 16.8, 14.8, 8.4 Hz, 1H), 3.52-3.40 (ddd, J = 30.0, 16.8, 4.0 Hz, 

1H); 13C NMR (100 MHz, CDCl3): δ 196.0, 139.5 (d, J = 19.5 Hz), 135.7, 134.0, 

132.4, 130.1, 129.6, 128.7, 128.6, 127.8, 126.9, 125.6 (d, J = 6.6 Hz), 123.7, 90.4 (d, 

J = 169.9 Hz), 46.0 (d, J = 26.1 Hz); 19F NMR (376 MHz, CDCl3): δ -174.1 (ddd, J = 

45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1681, 1374, 1283, 1183 cm-1; HRMS(ESI) 

calcd for C19H15FNaO [M+Na]+ 301.0999, found 301.1011.
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Characterization of Products 4

F O

Me

4a: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.98-7.96 

(d, J = 7.6 Hz, 2H), 7.59-7.57 (m, 1H), 7.50-7.46 (m, 2H), 7.34-7.33 (d, J = 7.6 Hz, 

2H), 7.22-7.20 (d, J = 8.0 Hz, 2H), 6.22-6.07 (ddd, J = 46.4, 8.0, 4.0 Hz, 1H), 3.86-

3.76 (ddd, J = 16.8, 14.4, 8.0 Hz, 1H), 3.38-3.25 (ddd, J = 29.2, 16.8, 4.0 Hz, 1H), 

2.37 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 196.2, 138.5, 136.7, 136.4 (d, J = 19.8 

Hz), 133.4, 129.3, 128.7, 128.2, 125.7 (d, J = 6.4 Hz), 90.3 (d, J = 169.1 Hz), 45.8 (d, 

J = 26.4 Hz), 21.2; 19F NMR (376 MHz, CDCl3): δ -172.1 (ddd, J = 45.1, 30.1, 15.0 

Hz, 1F); IR (KBr): υmax 1687, 1598, 1208, 1014 cm-1; HRMS(ESI) calcd for 

C16H15FNaO [M+Na]+ 265.0999, found 265.1003.

F O

But

4b: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.98-7.96 

(d, J = 8.4 Hz, 2H), 7.61-7.57 (t, J = 7.6 Hz, 1H), 7.50-7.37 (m, 6H), 6.24-6.09 (ddd, J 

= 46.4, 8.0, 4.0 Hz, 1H), 3.88-3.78 (ddd, J = 16.8, 14.4, 8.4 Hz, 1H), 3.39-3.26 (ddd, J 

= 30.0, 17.2, 4.0 Hz, 1H), 1.33 (s, 9H); 13C NMR (100 MHz, CDCl3): δ 196.2 (d, J = 

3.6 Hz), 151.8, 136.7, 136.4 (d, J = 19.5 Hz), 133.5, 128.7, 128.2, 125.6, 125.5 (d, J = 

6.4 Hz), 90.2 (d, J = 168.7 Hz), 45.8 (d, J = 26.3 Hz), 34.6, 31.3; 19F NMR (376 MHz, 

CDCl3): δ -172.4 (ddd, J = 45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1688, 1445, 

1207, 1017 cm-1; HRMS(ESI) calcd for C19H21FNaO [M+Na]+ 307.1469, found 

307.1477.

F O

Br

4c: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.96-7.94 

(m, 2H), 7.60-7.46 (m, 5H), 7.33-7.31 (d, J = 8.0 Hz, 2H), 6.22-6.08 (ddd, J = 46.4, 
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8.0, 4.8 Hz, 1H), 3.83-3.73 (ddd, J = 17.2, 14.8, 8.0 Hz, 1H), 3.38-3.26 (ddd, J = 27.6, 

16.8, 4.4 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 195.8, 138.5 (d, J = 20.0 Hz), 

136.5, 133.6, 131.8, 129.8, 128.7, 128.5, 128.2, 127.4 (d, J = 6.6 Hz), 122.6, 89.7 (d, 

J = 170.1 Hz), 45.8 (d, J = 26.1 Hz); 19F NMR (376 MHz, CDCl3): δ -175.0 (m, 1F); 

IR (KBr): υmax 1685, 1208, 1008 cm-1; HRMS(ESI) calcd for C15H12BrFNaO 

[M+Na]+ 328.9948, found 328.9954.
F O

Me

4d: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.98-7.96 

(m, 2H), 7.61-7.46 (m, 3H), 7.31-7.16 (m, 4H), 6.23-6.09 (ddd, J = 46.8, 8.4, 4.0 Hz, 

1H), 3.86-3.76 (ddd, J = 17.2, 15.2, 8.4 Hz, 1H), 3.37-3.24 (ddd, J = 30.4, 17.2, 4.0 

Hz, 1H), 2.38 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 196.2, 139.3, 138.4, 136.7, 

133.5, 129.4, 128.7, 128.5, 128.2, 126.3 (d, J = 6.5 Hz), 122.7 (d, J = 6.8 Hz), 90.3 (d, 

J = 169.6 Hz), 45.9 (d, J = 26.1 Hz), 21.4; 19F NMR (376 MHz, CDCl3): δ -173.7 

(ddd, J = 45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1688, 1370, 1001 cm-1; 

HRMS(ESI) calcd for C16H15FNaO [M+Na]+ 265.0999, found 265.1010.
F O

Br

4e, 44%4e: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.97-7.95 

(d, J = 7.2 Hz, 2H), 7.62-7.58 (m, 2H), 7.50-7.46 (m, 3H), 7.37-7.35 (d, J = 7.6 Hz, 

1H), 7.29-7.25 (t, J = 7.6 Hz, 1H), 6.23-6.09 (ddd, J = 46.0, 8.0, 4.4 Hz, 1H), 3.84-

3.74 (ddd, J = 17.2, 15.2, 8.0 Hz, 1H), 3.37-3.25 (ddd, J = 28.8, 17.2, 4.4 Hz, 1H); 13C 

NMR (100 MHz, CDCl3): δ 195.6 (d, J = 3.6 Hz), 141.8 (d, J = 19.9 Hz), 136.4, 133.7, 

131.7, 130.2, 128.7, 128.6 (d, J = 7.2 Hz), 128.2, 124.3 (d, J = 6.6 Hz), 122.7, 89.4 (d, 

J = 171.5 Hz), 45.8 (d, J = 25.7 Hz); 19F NMR (376 MHz, CDCl3): δ -175.8 (ddd, J = 

45.1, 30.1, 15.0 Hz, 1F); IR (KBr): υmax 1686, 1207, 689 cm-1; HRMS(ESI) calcd for 

C15H12BrFNaO [M+Na]+ 328.9948, found 328.9953.
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F O

Cl

4f: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 8.00-7.98 

(d, J = 7.2 Hz, 2H), 7.60-7.58 (d, J = 7.6 Hz, 2H), 7.50-7.47 (m, 2H), 7.40-7.28 (m, 

3H), 6.60-6.46 (ddd, J = 46.4, 9.2, 2.4 Hz, 1H), 3.67-3.76 (m, 1H), 3.49-3.35 (ddd, J 

= 31.6, 17.2, 2.8 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 195.5, 137.4 (d, J = 21.1 

Hz), 136.5, 133.5, 130.7 (d, J = 5.6 Hz), 129.6, 129.5, 128.7, 128.2, 127.2, 126.6 (d, J 

= 10.4 Hz), 87.3 (d, J = 172.8 Hz), 44.5 (d, J = 25.0 Hz); 19F NMR (376 MHz, 

CDCl3): δ -182.9 (m, 1F); IR (KBr): υmax 1688, 1367, 1207, 1017 cm-1; HRMS(ESI) 

calcd for C15H12ClFNaO [M+Na]+ 285.0453, found 285.0456.
F OMe

4g: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.92-7.90 

(d, J = 7.6 Hz, 2H), 7.56-7.53 (t, J = 7.6 Hz, 1H), 7.45-7.43 (m, 4H), 7.38-7.34 (m, 

2H), 7.31-7.29 (d, J = 7.6 Hz, 1H), 3.72-3.65 (t, J = 14.8 Hz, 1H), 3.54-3.44 (dd, J = 

23.6, 14.8 Hz, 1H), 1.91-1.85 (d, J = 23.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 

196.6 (d, J = 4.9 Hz), 144.1 (d, J = 21.8 Hz), 137.5, 133.2, 128.6, 128.5, 128.3, 127.7, 

124.1 (d, J = 9.1 Hz), 95.9 (d, J = 173.5 Hz), 49.9 (d, J = 25.2 Hz), 26.7 (d, J = 24.2 

Hz); 19F NMR (376 MHz, CDCl3): δ -139.7 (m, 1F); IR (KBr): υmax 1677, 1448, 

1216 cm-1; HRMS(ESI) calcd for C16H15FNaO [M+Na]+ 265.0999, found 265.0998. 

F O

Me

Me

4h: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.93-7.91 

(d, J = 7.6 Hz, 2H), 7.57-7.53 (t, J = 7.6 Hz, 1H), 7.45-7.41 (m, 2H), 7.33-7.31 (d, J = 

8.4 Hz, 2H), 7.18-7.16 (d, J = 8.0 Hz, 2H), 3.71-3.63 (t, J = 14.8 Hz, 1H), 3.53-3.44 

(dd, J = 23.2, 15.2 Hz, 1H), 2.34 (s, 3H), 1.89-1.83 (d, J = 23.2 Hz, 3H); 13C NMR 

(100 MHz, CDCl3): δ 196.6 (d, J = 4.6 Hz), 141.1 (d, J = 21.7 Hz), 137.4 (d, J = 9.8 

Hz), 133.1, 129.1, 129.0, 128.6, 128.4, 125.7, 124.1 (d, J = 8.7 Hz), 96.0 (d, J = 172.6 
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Hz), 49.9 (d, J = 25.3 Hz), 26.7 (d, J = 24.1 Hz), 21.0; 19F NMR (376 MHz, CDCl3): δ 

-138.7 (m, 1F); IR (KBr): υmax 1678, 1213, 1079, 1005 cm-1; HRMS(ESI) calcd for 

C17H17FNaO [M+Na]+ 279.1156, found 279.1166.

F O

Cl

Me

4i: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.90-7.88 

(d, J = 7.6 Hz, 2H), 7.58-7.54 (t, J = 7.6 Hz, 1H), 7.46-7.42 (t, J = 8.0 Hz, 2H), 7.38-

7.31 (m, 4H), 3.68-3.49 (m, 2H), 1.89-1.83 (d, J = 23.2 Hz, 3H); 13C NMR (100 MHz, 

CDCl3): δ 196.1 (d, J = 5.5 Hz), 142.4 (d, J = 21.9 Hz), 137.2, 133.6, 133.3, 128.5, 

128.4, 125.8 (d, J = 9.2 Hz), 95.6 (d, J = 173.6 Hz), 49.7 (d, J = 25.1 Hz), 26.8 (d, J = 

24.1 Hz); 19F NMR (376 MHz, CDCl3): δ -138.9 (m, 1F); IR (KBr): υmax 1677, 1089, 

1008, 746 cm-1; HRMS(ESI) calcd for C16H14ClFNaO [M+Na]+ 299.0609, found 

299.0619.

4j, 70%

F OMe

F

4j: Rf 0.4 (EtOAc/petroleum ether = 1:50); 1H NMR (400 MHz, CDCl3): δ 7.90-7.88 

(d, J = 7.6 Hz, 2H), 7.57-7.54 (t, J = 7.6 Hz, 1H), 7.45-7.38 (m, 4H), 7.05-7.01 (t, J = 

8.8 Hz, 2H), 3.68-3.49 (m, 2H), 1.90-1.84 (d, J = 23.2 Hz, 3H); 13C NMR (100 MHz, 

CDCl3): δ 196.3 (d, J = 5.9 Hz), 162.1 (d, J = 244.9 Hz), 139.7 (d, J = 22.0 Hz), 137.3, 

133.3, 128.5, 126.2, 126.1, 115.1 (d, J = 21.3 Hz), 95.7 (d, J = 172.9 Hz), 49.9 (d, J = 

25.6 Hz), 26.8 (d, J = 23.9 Hz); 19F NMR (376 MHz, CDCl3): δ -114.9 (m, 1F), -

137.3 (m, 1F); IR (KBr): υmax 1679, 1511, 1219 cm-1; HRMS(ESI) calcd for 

C16H14F2NaO [M+Na]+ 283.0905, found 283.0914.
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Investigation of the Reaction Mechanism

1a 3a, trace

+ Ph
OH

O

O
2a

Ph Ph

F O

Ph TEMPO (1 equiv.)

standard
conditions

When the TEMPO was added to the reaction of 1a and 2a with Selectfluor under the 

standard conditions, only trace amount of the desired product 3a was detected. The 

result indicates that the radical intermediate should be involved in the catalytic cycle 

of the reaction.

1a 3a, 27%

+ Ph
OH

O

O
2a

Ph Ph

F O

Ph BHT (1 equiv.)

standard
conditions

When the BHT was added to the reaction of 1a and 2a with Selectfluor under the 

standard conditions, the desired product 3a was only isolated in 27% yield. The result 

indicates that the radical intermediate should be involved in the catalytic cycle of the 

reaction.
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Investigation of the Reaction Mechanism

1a 3a, 0%

+ Ph
OH

O

O
2a

K2S2O8, KF

acetone/H2O (1:1), rt
Ph R

F O

Ph Na2SO4 (1 equiv.)

AgNO3 (20 mol%)

(3)

When the reaction of 1a and 2a was conducted with AgNO3 (20 mol%), K2S2O8 (2 

equiv.), Na2SO4 (1 equiv.) and KF (2 equiv.) in acetone/H2O at room temperature for 

12 h, no desired product 3a was detected, suggesting that a reaction pathway other 

than a common Ag(II) intermediate might also be involved.

1a 3a, 0%

+ Ph
OH

O

O
2a

K2S2O8, AgF

acetone/H2O (1:1), rt
Ph R

F O

Ph Na2SO4 (1 equiv.)

AgNO3 (20 mol%)

(3)

When the reaction of 1a and 2a was conducted with AgNO3 (20 mol%), K2S2O8 (2 

equiv.), Na2SO4 (1 equiv.) and AgF (2 equiv.) in acetone/H2O at room temperature for 

12 h, no desired product 3a was detected, suggesting that a reaction pathway other 

than a common Ag(II) intermediate might also be involved.
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1H NMR and 13C NMR Spectra of the Products 3
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