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General experimental procedures

Solvent of water (1.0 ml) was added to the mixture of 4-
methylbenzenesulfonohydrazide (46.5mg, 0.25 mmol), Selectfluor (115.1 mg, 0.325 
mmol) in a Schlenk tube. The reaction mixture was stirred at 60 °C for 14 h. After 
cooling to room temperature, 5 times the volume of EtOAc was added to the reaction 
mixture under vigorous stirring conditions. Then, the solvent of the organic phase was 
removed under vacuum and the residue was purified by flash column chromatography 
(petroleum ether/ethyl acetate = 8:1) to give the product as a white solid in 94% yield. 
Proton nuclear magnetic resonance (1H NMR) spectra and carbon nuclear magnetic 
resonance (13C NMR) spectra were recorded on a Bruker AC-400 FT (1H NMR 400 
MHz, 13C NMR 100 MHz) using TMS as an internal reference. 19F fluorine spectra 
were recorded on either a Bruker AC-400 FT (19F NMR 376 MHz) using CFCl3 as an 
external reference. 

Two possible reaction pathways
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Scheme S1 the possible processes for this fluorination.
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Characterization data of products 2a-2u

4-methyl-benzenesulfonyl fluoride (2a) 

S

O

O

F

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.89 (d, 8.0 Hz, 2H), 7.42 (d, 8.0 Hz, 2H), 2.49 (s, 3H); 
13C NMR (100 MHz, CDCl3): δ [ppm] = 147.2, 130.4, 130.3, 130.1, 128.6, 22.0; 19F NMR (376 
MHz, CDCl3): δ [ppm] = 66.2. This compound was known.[1]

4-propyl-benzenesulfonyl fluoride (2b)

S

O

O

F

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.91 (d, 8.0 Hz, 2H), 7.42 (d, 8.0 Hz, 2H), 2.71 (t, 7.8 Hz, 
2H), 1.73-1.64 (m, 2H), 0.96 (t, 7.8 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 151.8, 
130.5, 130.2, 129.8, 128.6, 38.2, 24.2, 13.8; 19F NMR (376 MHz, CDCl3): δ [ppm] = 66.3. This 
compound was known.[1]

4-tert-butyl-benzenesulfonyl fluoride (2c)

S

O

O

F

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.93 (d, 8.0 Hz, 2H), 7.63 (d, 8.0 Hz, 2H), 1.37 (s, 9H); 
13C NMR (100 MHz, CDCl3): δ [ppm] = 160.1, 130.2, 130.0, 128.5, 126.8, 35.7, 31.1; 19F NMR 
(376 MHz, CDCl3): δ [ppm] = 66.2. This compound was known.[1]

2-(4-Methoxyphenyl)-benzoxazole (2d)

S

O

O

FO

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.94 (d, 8.5 Hz, 2H), 7.06 (d, 8.5 Hz, 2H), 3.92 (s, 3H); 
13C NMR (100 MHz, CDCl3): δ [ppm] = 165.3, 131.0, 124.3, 124.1, 115.0, 56.0; 19F NMR (376 
MHz, CDCl3): δ [ppm] = 67.3. This compound was known.[1]

 
2,4,6-trimethyl-benzenesulfonyl fluoride (2e)
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O
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1H NMR (400 MHz, CDCl3): δ [ppm] = 7.03 (s, 2H), 2.64 (d, 1.2 Hz, 6H), 2.35 (s, 3H); 13C NMR 
(100 MHz, CDCl3): δ [ppm] = 145.2, 140.2, 132.0, 132.0, 129.3, 129.1, 22.5, 22.5, 21.3; 19F NMR 
(376 MHz, CDCl3): δ [ppm] = 68.2. This compound was known.[1]

4-fluoro-benzenesulfonyl fluoride (2f)

S

O

O

FF

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.08-8.04 (m, 2H); 7.32 (t, 8.0 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 168.3, 165.7, 131.8, 131.7, 117.5, 117.3; 19F NMR (376 MHz, CDCl3): δ 
[ppm] = 66.8. This compound was known.[1]

4-chloro-benzenesulfonyl fluoride (2g)

S

O

O

FCl

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.98-7.94 (m, 2H), 7.63-7.60 (m, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 142.7, 131.5, 131.2, 130.1, 129.9; 19F NMR (376 MHz, CDCl3): δ [ppm] 
= 66.5. This compound was known.[1]

4-iodo-benzenesulfonyl fluoride (2h)

S

O

O

FI

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.01 (d, 8.0 Hz, 2H), 7.71 (d, 8.0 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 139.2, 132.9, 129.6, 104.2; 19F NMR (376 MHz, CDCl3): δ [ppm] = 66.2. 
This compound was known.[1]

4-trifluoromethoxy-benzenesulfonyl fluoride (2i)

S

O

O

FO
F

F
F

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.09 (d, 8.0 Hz, 2H), 7.46 (8.0 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 154.3, 131.1, 130.9, 130.8, 124.0, 121.4, 121.2, 118.8, 116.2; 19F NMR 
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(376 MHz, CDCl3): δ [ppm] = 66.5, -57.7. HRMS (M+) calcd for C7H4F4O3S: 243.9817 found 
243.9811.

4-trifluoromethyl-benzenesulfonyl fluoride (2j)

S

O

O

F
F

F F

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.17 (d, 8.0 Hz, 2H), 7.92 (d, 8.0 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 137.5, 137.2, 136.8, 129.3, 127.1, 127.1, 127.0, 127.0, 124.2, 121.5; 19F 
NMR (376 MHz, CDCl3): δ [ppm] = 65.9, -63.5. This compound was known.[2]

4-acetylamino-benzenesulfonyl fluoride (2k)

S

O

O

FHN
O

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.96 (d, 8.8 Hz, 2H), 7.79 (d, 8.8 Hz, 2H), 7.57 (s, 1H), 
2.25 (s, 3H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 168.8, 144.5, 130.2, 127.2, 119.5, 25.0; 19F 
NMR (376 MHz, CDCl3): δ [ppm] = 66.8. This compound was known.[1]

4-nitro-benzenesulfonyl fluoride (2l)

S

O

O

FO2N

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.49 (d, 8.4 Hz, 2H), 8.25 (d, 8.4 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 142.8, 131.7, 131.4, 130.3, 130.0; 19F NMR (376 MHz, CDCl3): δ [ppm] 
= 66.3. This compound was known.[1]

4-chloro-3-nitro-benzenesulfonyl fluoride (2m)

S

O

O

FCl

O2N

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.52 (d, 2.0 Hz, 1H), 8.16-8.14 (m, 1H), 7.89 (d, 8.0 Hz, 
1H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 148.3, 135.5, 134.0, 133.0, 132.7, 132.3, 126.1; 19F 
NMR (376 MHz, CDCl3): δ [ppm] = 67.0. HRMS (M+) calcd for C6H3ClFNO4S: 238.9455 found 
238.9459.

S5



2-nitro-benzenesulfonyl fluoride (2n)

S

O

O

F

NO2

1H NMR (400 MHz,CDCl3): δ [ppm] = 8.88 (s, 1H), 8.65 (d, 8.0 Hz, 1H), 8.36 (d, 8.0 Hz, 1H), 
7.94-7.90 (m, 1H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 148.6, 135.2, 134.9, 133.9, 131.5, 
130.1, 124.0; 19F NMR (376 MHz, CDCl3): δ [ppm] = 66.5. This compound was known.[2]

3-fluoro-4-methyl-benzenesulfonyl fluoride (2o)

S

O

O

F

F

1H NMR (400 MHz,CDCl3): δ [ppm] = 7.72-7.70 (m, 1H), 7.65 (d, 8.0 Hz, 1H), 7.47 (t, 8.0 Hz, 
1H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 162.2, 159.7, 134.7, 134.5, 132.9, 132.9, 131.9, 
131.9, 131.7, 131.6, 124.3, 124.2, 115.6, 115.4, 15.2, 15.2; 19F NMR (376 MHz, CDCl3): δ [ppm] 
= 66.3, -111.9. HRMS (M+) calcd for C7H6F2O2S: 192.0057 found 192.0065.

3-bromo-5-trifluoromethyl-benzenesulfonyl fluoride (2p)

S

O

O

F

Br

F3C

1H NMR (400 MHz,CDCl3): δ [ppm] = 8.34 (s, 1H), 8.20 (s, 1H), 8.16 (s, 1H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 136.0, 135.7, 135.6, 135.6, 135.6, 134.7, 134.4, 134.0, 133.7, 126.1, 
124.6, 124.3, 124.3, 124.2, 124.2, 123.3, 120.6, 117.9; 19F NMR (376 MHz, CDCl3): δ [ppm] = 
66.6, -63.1. This compound was known.[2]

naphthalene-2-sulfonyl fluoride (2q)

S

O

O

F

1H NMR (400 MHz,CDCl3): δ [ppm] = 8.62 (s, 1H), 8.08-8.02 (m, 2H), 7.99-7.92 (m, 2H), 7.78-
7.68 (m, 2H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 136.2, 132.0, 131.1, 130.5, 130.2, 130.1, 
129.8, 129.8, 128.5, 128.3, 122.3; 19F NMR (376 MHz, CDCl3): δ [ppm] = 66.3. This compound 
was known.[3]

thiophene-2-sulfonyl fluoride (2r)
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O
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1H NMR (400 MHz, CDCl3): δ [ppm] = 7.94 (d, 4.0 Hz, 1H), 7.90 (d, 4.8 Hz, 1H), 7.27 (t, 4.4 Hz, 
1H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 137.0, 136.6, 136.6, 131.8, 131.5, 128.3; 19F NMR 
(376 MHz, CDCl3): δ [ppm] = 71.8. This compound was known.[1]

phenyl-methanesulfonyl fluoride (2s)

S
O

O F

1H NMR (400 MHz, CDCl3): δ [ppm] = 7.47-7.43 (m, 5H), 4.60 (d, 3.2 Hz, 2H); 13C NMR (100 
MHz, CDCl3): δ [ppm] = 130.8, 130.1, 129.5, 125.6, 57.1, 56.9; 19F NMR (376 MHz, CDCl3): δ 
[ppm] = 51.4. This compound was known.[4]

octanesulfonyl fluoride (2t)

S
O

O F

1H NMR (400 MHz, CDCl3): δ [ppm] = 3.38-3.33 (m, 2H), 1.98-1.91 (m, 2H), 1.51-1.44 (m, 2H), 
1.33-1.28 (m, 8H), 0.89 (t, 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 51.1, 50.9, 31.8, 
29.0, 29.0, 28.0, 23.5, 22.7, 14.2; 19F NMR (376 MHz, CDCl3): δ [ppm] = 53.2. This compound 
was known.[5]

benzenesulfonyl fluoride (2u)

S

O

O

F

1H NMR (400 MHz, CDCl3): δ [ppm] = 8.20 (d, 6.8 Hz, 2H), 7.96 (t, 6.8 Hz, 1H), 7.82 (t, 6.8 Hz, 
2H); 13C NMR (100 MHz, CDCl3): δ [ppm] = 132.8, 130.3, 130.0, 126.9, 125.6; 19F NMR (376 
MHz, CDCl3): δ [ppm] = 66.2. This compound was known.[1]
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1H, 13C and 19F NMR spectra of products 2a-2u 
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