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1) General Information 

All NMR spectra were recorded on Bruker DPX200, DPX400, AV400, AVC500, 

AVB500 and DRX500 spectrometers. 1H and 13C NMR spectral data are reported as 

chemical shifts (δ) in parts per million (ppm) relative to the solvent peak using the 

Bruker internal referencing procedure (edlock). 19FNMR spectra are referenced 

relative to CFCl3 in CDCl3. Coupling constants (J) are measured in hertz (Hz). The 

following abbreviations are used to describe multiplicities s=singlet, d=doublet, 

t=triplet, q=quartet, pent=pentet, br=broad, m=multiplet. NMR spectra were processed 

in MestreNova/ACD. High resolution mass spectra (HRMS, m/z) were recorded on a 

Bruker MicroTOF spectrometer using positive electrospray ionization (ESI) or on a 

Micromass GCT spectrometer using field ionization (EI/FI). IR spectra were recorded 

on a Bruker Tensor 27 FT-IR spectrometer. Absorptions are measured in 

wavenumbers and only peaks of interest are reported. Melting points of solids were 

measured on a Griffin apparatus. IUPAC names were obtained using the ChemDraw 

service. Weighing was performed with a 4 decimal place balance. All reactions for 

hydrodifluoromethylation of alkenes were conducted in non-dried glassware with 

magnetic stirring. All solvents were used as received without further purification. Flash 

column chromatography was performed over Merck silica gel C60 (40−60 μm) using 

the eluent system described for each experiment. Difluoroacetic acid was purchased 

from Sigma-Aldrich, TCI and FluoroChem. PIDA was purchased from Sigma-Aldrich 

and Carbosynth. All commercially available substrates were purchased from 

commercial suppliers or otherwise synthesized according to literature.1-6 Reactions 

were performed in 7 mL vials in a EvoluChemTM PhotoRedOx Box with a 18W blue 

LED lamp (λ = 450 nm). The large scale hydrodifluoromethylation was performed using 

a Radleys Reactor Ready of 2 Liters and the temperature controlled using a Julabo 

A80 unit. The yields were determined by either 19F NMR spectroscopy or by the 

isolation on SiO2 gel column chromatography. If the purity of the compounds was not 

satisfying an analytical sample was further purified by reverse phase HPLC 

purification. 
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2) Synthesis of Starting Materials 1m,s,v 

Phenyl 3-methylenecyclobutane-1-carboxylate (1m) 

 

To a suspension of 3-methylenecyclobutanecarboxylic acid (590 mg, 5.26 mmol, 1.0 

equiv), N,N’-dicyclohexylcarbodiimide (1.19 g, 5.79 mmol, 1.1 equiv) and 4-

dimethylaminopyridine (128 mg, 1.05 mmol, 0.2 equiv) in DMF (40 mL) was added a 

solution of phenol (594 mg, 6.31 mmol, 1.2 equiv) in DMF (10 mL). The mixture was 

stirred at rt for 18 h. The mixture was concentrated in vacuo, redissolved in EtOAc (20 

mL), filtered through a celite pad and concentrated in vacuo. The crude product was 

purified by column chromatography (silica, EtOAc in heptane 0/100 to 10/90) to yield 

1m (660 mg, 3.51 mmol, 67%) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 7.41 

– 7.35 (m, 2H), 7.25 – 7.21 (m, 1H), 7.12 – 7.07 (m, 2H), 4.88 – 4.85 (m, 2H), 3.38 (tt, 

J = 9.1, 7.4 Hz, 1H), 3.21 – 3.12 (m, 2H), 3.08 – 3.00 (m, 2H); 13C NMR (126 MHz, 

CDCl3) δ 173.7, 150.9, 143.9, 129.6, 125.9, 121.6, 107.4, 35.7, 33.5; HRMS (ESI-

TOF) Calculated for C12H13O2 [M+H]+: 189.0910; Found: 189.0910; IR (neat) 1751, 

1594, 1493, 1347, 1194, 1160, 1133, 1025, 917, 878, 835, 748, 688 cm-1. 

 

N-(pyrimidin-4-yl)hept-6-enamide (1r) 

 

To a solution of pyrimidin-4-amine (190 mg, 2.00 mmol, 1.0 equiv) in DMF (4 mL) was 

added 6-heptenoic acid (307 mg, 2.40 mmol, 1.2 equiv), EDCl (458 mg, 2.40 mmol, 

1.2 equiv) and 4-(dimethylamino)-pyridine (24 mg, 0.20 mmol, 0.1 equiv).  The reaction 

mixture was stirred at 30 °C for 24 h. Water (20 mL) was added and the mixture was 

extracted with EtOAc (3 x 10 mL), dried (Na2SO4), filtered, and concentrated in vacuo. 

Pentane/Et2O (1:1, 5 mL) was added and the mixture was cooled to -18 °C. The solids 

were collected by filtration and dried under air to yield 1r (227 mg, 1.11 mmol, 55%) 

as an off-white solid. m.p. 78 – 80 °C; 1H NMR (400 MHz, CDCl3) δ 8.93 (s, 1H), 8.85 

(d, J = 1.3 Hz, 1H), 8.61 (d, J = 5.8 Hz, 1H), 8.19 (dd, J = 5.8, 1.4 Hz, 1H), 5.75 (ddt, 

J = 16.9, 10.2, 6.7 Hz, 1H), 5.01 – 4.90 (m, 2H), 2.44 (t, J = 7.5 Hz, 2H), 2.05 (q, J = 

7.1 Hz, 2H), 1.77 – 1.66 (m, 2H), 1.44 (tt, J = 10.1, 6.5 Hz, 2H); 13C NMR (101 MHz, 

CDCl3) δ 172.8, 158.5, 158.2, 157.4, 138.1, 115.1, 110.5, 37.6, 33.4, 28.4, 24.5; 

HRMS (ESI-TOF) Calculated for C11H16N3O [M+H]+: 206.1293; Found: 206.1292; IR 

(neat) 2942, 1718, 1567, 1511, 1459, 1415, 1393, 1367, 1305, 1212, 1164, 1114, 

1065, 995, 902, 839, 777, 642, 618 cm-1
. 
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Allyl ((benzyloxy)carbonyl)-L-phenylalanyl-L-leucinate (1w) 

 

Allyl bromide (1.17 g, 9.70 mmol, 8.0 equiv) was added dropwise to a suspension of 

Z-Phe-Leu-OH (500 mg, 1.21 mmol, 1.0 equiv) and NaHCO3 (407 mg, 4.85 mmol, 4.0 

equiv) in DMF (5 mL). The mixture was stirred at rt for 48 h. Water (25 mL) was added 

and the mixture was extracted with DCM (3 x 10 mL). The organic layer was separated, 

dried (Na2SO4), filtered and concentrated in vacuo to yield the title compound (483 

mg, 1.07 mmol, 88%) as a white solid. m.p. 84 – 85 °C; 1H NMR (400 MHz, CDCl3) δ 

7.36 – 7.13 (m, 10H), 6.58 (d, J = 6.4 Hz, 1H), 5.88 (ddt, J = 16.5, 11.0, 5.8 Hz, 1H), 

5.55 (d, J = 8.3 Hz, 1H), 5.35 – 5.19 (m, 2H), 5.05 (d, J = 2.6 Hz, 2H), 4.62 – 4.48 (m, 

4H), 3.09 – 3.02 (m, 2H), 1.68 – 1.39 (m, 3H), 0.96 – 0.74 (m, 6H); 13C NMR (101 

MHz, CDCl3) δ 172.2, 170.9, 156.0, 136.4, 131.6, 129.4, 128.6, 128.5, 128.2, 128.0, 

127.0, 118.8, 67.0, 65.9, 56.0, 50.9, 41.4, 38.5, 24.8, 22.8, 22.0; HRMS (ESI-TOF) 

Calculated for C26H33O5N2 [M+H]+: 453.2384; Found: 453.2385; IR (neat) 3328, 3303, 

2924, 1734, 1697, 1650, 1534, 1251, 1201, 1137, 1029, 919, 751, 734, 697, 655 cm-1
. 
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3) General procedure 1: Hydrodifluoromethylation of alkenes (4a – 4y) 

Difluoroacetic acid (113 uL, 1.80 mmol, 6.0 equiv) was added to a suspension of 

(diacetoxyiodo)benzene (290 mg, 0.90 mmol, 3.0 equiv) and alkene (0.30 mmol) in 

THF (4.5 mL). The vial was stirred under blue LED irradiation at 50 °C for 6 h after 

which a second portion of (diacetoxyiodo)benzene (290 mg, 1.80 mmol, 3.0 equiv) 

was added. The solution was stirred under blue LED irradiation for another 8 h. α,α,α-

Trifluorotoluene (12.3 μL, 0.10 mmol, 0.33 equiv) was added and the mixture was 

analyzed by 19F NMR spectroscopy. The solvents were removed in vacuo and the 

residue was purified by column chromatography (silica, EtOAc in heptane 0/100 to 

100/0) to yield the desired product. 

Reactions were performed in 7 mL vials in a EvoluChemTM PhotoRedOx Box with a 

18W blue LED lamp (λ = 450 nm). 

Styrenes and 1,2-disubstituted alkenes such as 4-fluorostyrene (decomposition), 

indene (decomposition), benzyl cyclopent-3-ene carboxylate (low yielding) were not 

tolerated under the reaction conditions. 

7,7-difluoroheptyl benzoate (4a) 

 

General procedure 1 was followed to obtain 4a (48 mg, 0.19 mmol, 62%, [NMR yield: 

75%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 8.07 – 8.02 (m, 2H), 7.59 – 

7.52 (m, 1H), 7.47 – 7.41 (m, 2H), 5.80 (tt, J = 56.6, 4.3 Hz, 1H), 4.32 (t, J = 6.7 Hz, 

2H), 1.90 – 1.74 (m, 4H), 1.53 – 1.38 (m, 6H); 13C NMR (126 MHz, CDCl3) δ ppm 

166.6, 132.8, 130.4, 129.5, 128.3, 117.3 (t, JC-F = 238.6 Hz), 64.8,  34.0 (t, JC-F = 20.7 

Hz), 28.7, 28.5, 25.8, 22.0 (t, JC-F  = 5.3 Hz); 19F NMR (471 MHz, CDCl3) δ ppm -115.8 

(dt, J = 57.2, 17.0 Hz, 2F); HRMS (ESI-TOF) Calculated for C14H19O2F2 [M+H]+: 

257.1348; Found: 257.1348.  

Spectroscopic data were in accordance with previous reports.1 

5,5-difluoro-3-methylpentyl benzoate (4b) 

 

General procedure 1 was followed to obtain 4b (42 mg, 0.17 mmol, 57%, [NMR yield: 

71%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 8.02 – 8.06 (m, 2H), 7.55 – 

7.60 (m, 1H), 7.43 – 7.48 (m, 2H), 5.91 (tt, J = 57.2, 4.9 Hz, 1H), 4.35 – 4.44 (m, 2H), 

1.65 – 2.06 (m, 5H), 1.09 (d, J = 6.7 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 166.6, 

132.9, 130.2, 129.5, 128.4, 116.7 (t, JC-F = 239.0 Hz), 62.6, 40.8 (t, JC-F = 20.3 Hz), 
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35.5, 25.2 (t, JC-F = 5.3 Hz), 19.6; 19F NMR (471 MHz, CDCl3) δ -114.8 (dt, J = 57.2, 

19.1 Hz, 2F); MS (EI) m/z = 241.9 [M]+. 

Spectroscopic data were in accordance with previous reports.1 

(9H-fluoren-9-yl)methyl (4,4-difluorobutyl)carbamate (4c) 

 

General procedure 1 was followed to obtain 4c (64 mg, 0.19 mmol, 64%, [NMR yield: 

76%]) as a white solid. m.p. 97 – 100 °C; 1H NMR (500 MHz, CDCl3) δ 7.77 (d, J = 7.8 

Hz, 2H), 7.59 (d, J = 7.5 Hz, 2H), 7.40 (t, J = 7.5 Hz, 2H), 7.33 – 7.30 (m, 2H), 5.96 – 

5.71 (m, 1H), 4.90 – 4.58 (m, 1H), 4.54 – 4.38 (m, 2H), 4.29 – 4.18 (m, 1H), 3.32 – 

2.92 (m, 2H), 1.96 – 1.76 (m, 2H), 1.74 – 1.57 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 

ppm 156.5, 143.9, 141.4, 127.7, 127.1, 125.0, 120.0, 116.9 (br t, JC-F = 239.0 Hz), 

66.6, 47.4, 40.3, 31.3 (br t, JC-F = 21.6 Hz), 22.7 (br t, JC-F = 5.3 Hz); 19F NMR (471 

MHz, CDCl3) δ -116.0 (dt, J = 56.2, 18.5 Hz, 2F); HRMS (ESI-TOF) Calculated for 

C19H19O2NF2
23Na [M+Na]+: 354.1276; Found: 354.1276; IR (neat) 3336, 1690, 1541, 

1449, 1405, 1267, 1081, 1013, 988, 758, 741, 645 cm-1. 

2-((9,9-difluorononyl)oxy)tetrahydrofuran (4d) 

 

General procedure 1 was followed to obtain 4d (45 mg, 0.18 mmol, 60%, [NMR yield: 

79%]) as a colourless oil. 1H NMR (400 MHz, CDCl3) δ 5.77 (tt, J = 57.0, 4.6 Hz, 1H), 

5.09 (dd, J = 4.5, 1.7 Hz, 1H), 3.85 (pd, J = 8.0, 6.0 Hz, 2H), 3.63 (dt, J = 9.6, 6.8 Hz, 

1H), 3.35 (dt, J = 9.5, 6.6 Hz, 1H), 2.05 – 1.69 (m, 6H), 1.54 (dd, J = 9.2, 4.8 Hz, 2H), 

1.48 – 1.23 (m, 10H); 13C NMR (101 MHz, CDCl3) δ 117.4 (t, JC-F = 239.0 Hz), 103.8, 

67.2, 66.7, 34.0 (t, JC-F = 20.4 Hz), 32.3, 29.7, 29.3, 29.2, 29.0, 26.1, 23.5, 22.1 (t, JC-

F = 5.5 Hz); 19F NMR (377 MHz, CDCl3) δ -115.8 (dt, J = 57.2, 17.7 Hz, 2F); HRMS 

(ESI-TOF) Calculated for C13H24O2F2
23Na [M+Na]+: 273.1637; Found: 273.1636; IR 

(neat) 2931, 2858, 2160, 2031, 1122, 1092, 1038, 920 cm-1. 

9,9-difluorononan-1-ol (4e) 

 

General procedure 1 was employed with the following modification: After reaction 

completion, HCl (conc, 0.5 mL) was added and the mixture was stirred at rt for 5 min. 

α,α,α-Trifluorotoluene (12.3 μL, 0.10 mmol, 0.33 equiv) was added and the mixture 

was analyzed by 19F NMR spectroscopy. The solvents were removed in vacuo and 
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the residue was purified by column chromatography (silica, EtOAc in heptane 0/100 

to 100/0) to yield 4e (39 mg, 0.22 mmol, 72%, [NMR yield: 76%]) as a colourless oil. 

1H NMR (400 MHz, CDCl3) δ 5.77 (tt, J = 57.0, 4.5 Hz, 1H), 3.61 (t, J = 6.6 Hz, 2H), 

1.91 – 1.63 (m, 3H), 1.60 – 1.50 (m, 2H), 1.47 – 1.38 (m, 2H), 1.31 (s, 8H); 13C NMR 

(101 MHz, CDCl3) δ 117.6 (t, JC-F = 238.6 Hz), 63.0, 34.2 (t, JC-F = 20.5 Hz), 32.8, 29.4, 

29.3, 29.1, 25.8, 22.2 (t, JC-F = 5.4 Hz); 19F NMR (377 MHz, CDCl3) δ -115.8 (dt, J = 

56.9, 17.6 Hz, 2F); HRMS (ESI-TOF) Calculated for C9H18OF2
23Na [M+Na]+: 

203.1218; Found: 203.1220; IR (neat) 3332, 2930, 2858, 1465, 1403, 1123, 1050, 724 

cm-1. 

N-(4,4-difluorobutyl)benzamide (4f) 

 

General procedure 1 was followed to obtain 4f (42 mg, 0.20 mmol, 66%, [NMR yield: 

76%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ ppm 7.84 – 7.72 (m, 2H), 7.53 

– 7.48 (m, 1H), 7.45 – 7.40 (m, 2H), 6.38 (br s, 1H), 6.04 – 5.72 (m, 1H), 3.52 (q, J = 

6.8 Hz, 2H), 1.99 – 1.86 (m, 2H), 1.84 – 1.76 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 

167.7, 134.4, 131.5, 128.6, 126.8, 116.9 (t, JC-F = 239.4 Hz), 39.2, 31.5 (t, JC-F = 21.1 

Hz), 22.4 (t, JC-F = 5.3 Hz); 19F NMR (471 MHz, CDCl3) δ ppm -116.0 (dt, J = 57.2, 

17.0 Hz, 2F); HRMS (ESI-TOF) Calculated for C11H14F2NO [M+H]+: 214.1044; Found: 

214.1050; IR (neat) 3311, 3067, 2934, 1637, 1603, 1578, 1541, 1489, 1438, 1406, 

1366, 1310, 1204, 1121, 1080, 1023, 876, 804, 696 cm-1. 

4-chloro-N-(4,4-difluorobutyl)benzamide (4g) 

 

General procedure 1 was followed to obtain 4g (54 mg, 0.22 mmol, 72%, [NMR yield: 

73%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 7.72 – 7.67 (m, 2H), 7.43 – 

7.38 (m, 2 H), 6.23 (br s, 1 H), 5.88 (tt, J = 56.4, 4.3 Hz, 1 H), 3.51 (q, J = 6.9 Hz, 2 

H), 2.00 – 1.87 (m, 2 H), 1.84 – 1.77 (m, 2 H); 13C NMR (126 MHz, CDCl3) δ 166.6, 

137.8, 132.8, 128.9, 128.3, 116.8 (t, JC-F = 239.0 Hz), 39.3, 31.5 (t, JC-F = 21.6 Hz), 

22.4 (t, JC-F  = 5.3 Hz); 19F NMR (471 MHz, CDCl3) δ -116.0 (dt, J = 56.2, 18.5 Hz, 2F); 

HRMS (ESI-TOF) Calculated for C11H13ClF2NO [M+H]+: 248.0654; Found: 248.0655; 

IR (neat) 3311, 2931, 1637, 1597, 1544, 1487, 1439, 1404, 1315, 1204, 1121, 1093, 

1014, 847, 758, 624 cm-1. 
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4-bromo-N-(4,4-difluorobutyl)benzamide (4h) 

 

General procedure 1 was followed to obtain 4h (51 mg, 0.17 mmol, 58%, [NMR yield: 

65%]) as a white solid. m.p. 86 – 88 °C; 1H NMR (400 MHz, CDCl3) δ 7.59 – 7.54 (m, 

2H), 7.53 – 7.48 (m, 2H), 6.18 (s, 1H), 5.81 (tt, J = 56.6, 4.2 Hz, 1H), 3.44 (td, J = 7.0, 

6.0 Hz, 2H), 1.94 – 1.79 (m, 2H), 1.79 – 1.68 (m, 2H); 13C NMR (101 MHz, CDCl3) δ 

166.8, 133.3, 132.0, 128.6, 126.4, 116.9 (t, JC-F = 239.2 Hz), 39.5, 31.6 (t, JC-F = 21.1 

Hz), 22.5 (t, JC-F = 5.2 Hz); 19F NMR (377 MHz, CDCl3) δ -116.0 (dt, J = 56.7, 17.7 Hz, 

2F); HRMS (ESI-TOF) Calculated for C11H13ON79BrF2 [M+H]+: 292.0143; Found: 

292.0143; IR (neat) 3306, 1629, 1591, 1539, 1391, 1279, 1118, 1095, 1056, 1021, 

1010, 989, 952, 872, 840, 749, 706, 675, 623 cm-1. 

4-cyano-N-(4,4-difluorobutyl)benzamide (4i) 

 

General procedure 1 was followed to obtain 4i (48 mg, 0.20 mmol, 67%, [NMR yield: 

79%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 7.84 – 7.89 (m, 2H), 7.70 – 

7.75 (m, 2H), 6.54 (br s, 1H), 5.88 (tt, J = 56.93, 4.33 Hz, 1H), 3.52 (td, J = 6.94, 4.07 

Hz, 2H), 1.87 – 2.00 (m, 2H), 1.78 – 1.86 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 165.9, 

138.3, 132.4, 127.6, 117.9, 115.0, 116.7 (t, JC-F = 239.0 Hz), 39.5, 31.4 (t, JC-F = 21.6 

Hz), 22.1 (t, JC-F = 5.3 Hz); 19F NMR (471 MHz, CDCl3) δ -116.1 (dt, J = 57.2, 19.1 Hz, 

2F); HRMS (ESI-TOF) calculated for C12H13F2N2O[M+H]+: 237.0920; found 237.0842; 

IR (neat) 3308, 2940, 2231, 1641, 1543, 1498, 1439, 1404, 1305, 1204, 1120, 1081, 

1018, 982, 857, 765, 670, 637 cm-1. 

(4,4-difluorobutoxy)benzene (4j) 

 

General procedure 1 was followed to obtain 4j (34 mg, 0.18 mmol, 61%, [NMR yield: 

69%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 7.27 – 7.20 (m, 2H), 6.90 (tt, J 

= 7.4, 1.1 Hz, 1H), 6.85 – 6.81 (m, 2H), 5.86 (tt, J = 56.7, 4.3 Hz, 1H), 3.96 (t, J = 6.0 

Hz, 2H), 2.06 – 1.94 (m, 2H), 1.94 – 1.87 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 157.7, 

128.5, 119.9, 116.0 (t, JC-F = 238.9 Hz), 114.5, 65.6, 30.0 (t, JC-F = 21.3 Hz), 21.1 (t, 

JC-F = 5.7 Hz); 19F NMR (377 MHz, CDCl3) δ -116.1 (dt, J = 56.6, 17.4 Hz, 2F); MS 

(ESI) m/z = 204.0 [M+NH4]+. 

Spectroscopic data were in accordance with previous reports.1 
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4-(4,4-difluorobutoxy)benzaldehyde (4k) 

 

General procedure 1 was followed to obtain 4k (33 mg, 0.15 mmol, 51%, [NMR yield: 

52%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 9.90 (s, 1H), 7.85 (d, J = 9.0 

Hz, 2H), 7.00 (d, J = 8.8 Hz, 2H), 5.94 (tt, J = 56.4, 4.4 Hz, 1H), 4.09 – 4.15 (m, 2H), 

1.98 – 2.22 (m, 4H); 13C NMR (126 MHz, CDCl3) δ 190.7, 163.7, 132.0, 130.1, 116.8 

(t, JC-F = 239.0 Hz), 114.7, 67.2, 30.9 (t, JC-F = 21.6 Hz), 21.9 (t, JC-F = 5.3 Hz); 19F 

NMR (471 MHz, CDCl3) δ -116.3 (dt, J = 57.2, 17.0 Hz, 2F); MS (EI) m/z = 214.0 [M]+; 

IR (neat) 2926, 1687, 1601, 1578, 1510, 1404, 1313, 1259, 1215, 1161, 1119, 1025, 

832, 619 cm-1.  

4-(4,4-difluorobutoxy)benzoic acid (4l) 

 

General procedure 1 was followed to obtain 4l (38 mg, 0.17 mmol, 55%, [NMR yield: 

67%]) as a colourless oil. 1H NMR (500 MHz, MeOD) δ 8.00 – 7.94 (m, 2H), 7.01 – 

6.94 (m, 2H), 5.97 (tt, J = 57.6, 4.2 Hz, 1H), 4.10 (t, J = 5.9 Hz, 2H), 2.11 – 1.89 (m, 

4H); 13C NMR (126 MHz, MeOD) δ 169.9, 164.4, 133.0, 124.3, 118.8 (t, JC-F = 237.2 

Hz), 115.3, 68.5, 32.1 (t, JC-F = 21.6 Hz), 23.3 (t, JC-F = 6.2 Hz); 19F NMR (471 MHz, 

MeOD) δ -117.8 (dt, J = 57.2, 17.0 Hz, 2F); HRMS (ESI-TOF) calculated for 

C11H11F2O3 [M-H]-: 229.0675; found 229.0675; IR (neat) 2922, 1678, 1607, 1580, 

1514, 1429, 1293, 1253, 1203, 1171, 1122, 1032, 989, 936, 846, 769, 693, 646 cm-1. 

Phenyl 3-(2,2-difluoroethyl)cyclobutane-1-carboxylate (4m) 

 

General procedure 1 was followed to obtain 4m (60 mg, 0.23 mmol, 75%, [NMR yield: 

83%]) as a colourless oil; d.r: 70/30 (Stereochemistry of major diastereomer not 

assigned). 1H NMR (500 MHz, CDCl3) δ 7.41 – 7.35 (m, 2H), 7.25 – 7.21 (m, 1H), 7.11 

– 7.06 (m , 2H), 5.78 (tt, J = 56.06, 4.62 Hz, 1H), 3.39 – 3.24 (m, 1H), 2.82 – 2.49 (m, 

3H), 2.21 – 2.12 (m, 2H), 2.11 – 1.95 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 174.1, 

173.2, 150.8, 150.7, 129.4, 125.8, 121.4, 116.7 (t, JC-F = 237.7 Hz), 116.5 (t, JC-F = 

240.3 Hz), 40.4 (t, J C-F= 21.1 Hz), 40.1 (t, JC-F = 20.3 Hz), 35.4, 35.2, 31.5, 30.3, 26.6 

(t, JC-F = 5.3 Hz), 25.5 (t, JC-F = 5.3 Hz); 19F NMR (471 MHz, CDCl3) δ -115.62 (dt, J = 

55.1, 17.0 Hz, 0.65F), -116.2 (dt, J = 57.2, 17.0 Hz, 1.35F); HRMS (ESI-TOF) 
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Calculated for C13H15O2F2 [M+H]+: 241.1035; Found: 241.1034; IR (neat) 2980, 1750, 

1593, 1492, 1457, 1434, 1402, 1377, 1242, 1196, 1162, 1140, 1122, 1073, 1014, 833, 

737, 689 cm-1. 

((3,3-difluoropropyl)sulfonyl)benzene (4n) 

 

General procedure 1 was followed to obtain 4n (38 mg, 0.17 mmol, 58%, [NMR yield: 

66%]) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.91 – 7.97 (m, 2H), 7.68 – 7.73 

(m, 1H), 7.58 – 7.64 (m, 2H), 6.00 (tt, J = 56.1, 4.1 Hz, 1H), 3.20 – 3.30 (m, 2H), 2.22 

– 2.40 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 138.5, 134.2, 129.5, 128.0, 114.6 (t, JC-

F = 240.8 Hz), 49.2 (t, JC-F = 5.7 Hz), 27.7 (t, JC-F = 22.9 Hz); 19F NMR (471 MHz, 

CDCl3) δ -117.0 (dt, J = 55.1, 17.0 Hz, 2F); MS (EI) m/z = 220.0 [M]+; IR (neat) 2981, 

1585, 1447, 1407, 1308, 1280, 1239, 1172, 1146, 1119, 1086, 1044, 999, 938, 910, 

798, 744, 689 cm-1. 

Spectroscopic data were in accordance with previous reports.1 

(3,3-difluoropropyl)dimethyl(phenyl)silane (4o) 

 

General procedure 1 was followed to obtain 4o (38 mg, 0.18 mmol, 60%, [NMR yield: 

92%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 7.55 – 7.48 (m, 2H), 7.43 – 

7.36 (m, 3H), 5.73 (tt, J = 57.5, 4.6 Hz, 1H), 1.87 – 1.73 (m, 2H), 0.92 – 0.84 (m, 2H), 

0.32 (s, 6 H); 13C NMR (126 MHz, CDCl3) δ 138.0, 133.5, 129.2, 127.9, 118.2 (t, JC-F 

= 239.9 Hz) 28.8 (t, JC-F = 21.6 Hz), 7.48 (t, JC-F  = 4.0 Hz), -3.4; 19F NMR (471 MHz, 

CDCl3) δ ppm -116.6 (dt, J = 57.2, 17.0 Hz, 2F); MS (EI) m/z = 135.0 [M-

CH2CH2CHF2], 199.0 [M-CH3]; IR (neat) 3071, 2956, 2927, 2356, 1957, 1427, 1395, 

1363, 1251, 1175, 1115, 1043, 873, 837, 816, 779, 731, 700, 634, 632, 613 cm-1. The 

sample did not ionize in HRMS (ESI-TOF and EI) and only fragments were detected 

by GCMS. 

N-(4,4-difluorobutyl)nicotinamide (4p) 

 

General procedure 1 was followed to obtain 4p (42 mg, 0.20 mmol, 65%, [NMR yield: 

77%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 8.96 (d, J = 1.7 Hz, 1H), 8.70 

(dd, J = 4.9, 1.5 Hz, 1H), 8.11 (dt, J = 8.1 Hz, 2.0 Hz, 1H), 7.42 – 7.34 (m, 1H), 6.72 

(br s , 1H), 5.87 (td, J = 57.5, 4.3 Hz, 1H), 3.56 – 3.50 (m, 2H), 2,01 – 1.87 (m, 2H), 
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1.85 – 1.77 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 165.8, 152.2, 147.7, 135.1, 130.1, 

123.5, 116.7 (t, JC-F = 239.0 Hz), 39.3, 31.4 (t, JC-F = 21.6 Hz), 22.3 (t, JC-F  = 5.3 Hz); 
19F NMR (471 MHz, CDCl3) δ -116.1 (dt, J = 56.2, 18.5 Hz, 2F); HRMS (ESI-TOF) 

calculated for C10H13F2N2O [M+H]+: 215.0920; found 215.0995; IR (neat) 3289, 2939, 

1643, 1594, 1548, 1476, 1440, 1418, 1314, 1198, 1165, 1121, 1082, 1026, 877, 828, 

707 cm-1. 

N-(4,4-difluorobutyl)furan-2-carboxamide (4q) 

 

General procedure 1 was followed to obtain 4q (37 mg, 0.18 mmol, 61%, [NMR yield: 

67%]) as a brown oil. 1H NMR (400 MHz, CDCl3) δ 7.42 (dd, J = 1.8, 0.8 Hz, 1H), 7.10 

(dd, J = 3.5, 0.9 Hz, 1H), 6.49 (qt, J = 4.0, 2.4 Hz, 2H), 5.86 (tt, J = 56.6, 4.2 Hz, 1H), 

3.48 (q, J = 6.7 Hz, 2H), 2.12 – 1.73 (m, 6H); 13C NMR (101 MHz, CDCl3) δ 158.7, 

147.9, 144.0, 117.0 (t, JC-F = 239.2 Hz), 114.4, 112.3, 38.4, 31.5 (t, JC-F = 21.4 Hz), 

22.6 (t, JC-F = 5.4 Hz); 19F NMR (377 MHz, CDCl3) δ -116.1 (dt, J = 56.8, 17.6 Hz, 2F); 

HRMS (ESI-TOF) Calculated for C9H12O2NF2 [M+H]+: 204.0831; Found: 204.0832; IR 

(neat) 3306, 2939, 1645, 1594, 1574, 1530, 1476, 1440, 1407, 1381, 1303, 1228, 

1186, 1121, 1080, 1009, 932, 885, 861, 758, 701 cm-1. 

 

8,8-difluoro-N-(pyrimidin-4-yl)octanamide (4r) 

 

General procedure 1 was followed to obtain 4r (42 mg, 0.16  mmol, 54%, [NMR yield: 

56%]) as a white solid. m.p. 103 – 104 ºC;  1H NMR (400 MHz, CDCl3) δ 8.87 (d, J = 

1.1 Hz, 1H), 8.64 (d, J = 5.7 Hz, 1H), 8.43 – 8.32 (m, 1H), 8.19 (dd, J = 5.8, 1.2 Hz, 

1H), 5.79 (tt, J = 56.9, 4.5, 1H), 2.45 (t, J = 7.5 Hz, 2H), 1.96 – 1.71 (m, 4H), 1.50 – 

1.21 (m, 6H); 13C NMR (101 MHz, CDCl3) δ 172.5, 158.4, 158.2, 157.2, 117.3 (t, JC-F 

= 238.8 Hz), 110.4, 37.5, 33.9 (t, JC-F = 20.5 Hz), 28.9, 28.8, 24.7, 21.9 (t, JC-F = 5.5 

Hz); 19F NMR (377 MHz, CDCl3) δ -115.8 (dt, J = 57.0, 17.7 Hz, 2F); HRMS (ESI-TOF) 

Calculated for C12H18F2N3O [M+H]+: 258.1418; Found: 258.1422; IR (neat) 2936, 

2863, 2361, 1717, 1584, 1514, 1474, 1460, 1398, 1378, 1356, 1307, 1267, 1224, 

1198, 1175, 1123, 1094, 1063, 1018, 995, 957, 920, 852, 822, 785, 722, 671, 617 

cm-1. 
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(E)-2-(4,4-difluorobut-2-en-1-yl)isoindoline-1,3-dione (4s) 

 

General procedure 1 was followed to obtain 4s (23 mg, 0.10  mmol, 32%, [NMR yield: 

46%]) as a colourless oil. 1H NMR (500 MHz, CDCl3) δ 7.88 (dd, J = 5.4, 3.1 Hz, 2H), 

7.75 (dd, J = 5.5, 3.0 Hz, 2H), 6.19 – 5.94 (m, 2H), 5.81 (dtdt, J = 15.4, 8.6, 5.0, 1.6 

Hz, 1H), 4.48 – 4.27 (m, 2H); 13C NMR (126 MHz, CDCl3) δ 167.6, 134.3, 132.1 (t, JC-

F = 11.5 Hz), 131.9, 125.9 (t, JC-F = 24.0 Hz), 123.5, 113.9 (t, JC-F = 235.2 Hz), 38.1; 
19F NMR (377 MHz, CDCl3) δ -111.5 – -113.3 (m, 2F); HRMS (ESI-TOF) Calculated 

for C12H9O2NF2Na [M+Na]+: 260.0494; Found: 260.0495; IR (neat) 2361, 2341, 1710, 

1389, 1012, 722 cm-1. 

6-chloro-1-(4,4-difluorobutyl)-3-methylpyrimidine-2,4(1H,3H)-dione (4t) 

 

General procedure 1 was followed to obtain 4t (46 mg, 0.18 mmol, 61%, [NMR yield: 

65%]) as a white solid. m.p. 70 – 72 °C; 1H NMR (500 MHz, CDCl3) δ 6.01 – 5.74 (m, 

2H), 4.13 (t, J = 7.5 Hz, 2H), 3.33 (s, 3H), 2.01 – 1.86 (m, 4H); 13C NMR (126 MHz, 

CDCl3) δ 160.7, 151.0, 145.1, 116.3 (t, JC-F = 239.4 Hz), 102.2, 46.2, 31.0 (t, JC-F = 

22.0 Hz), 28.3, 21.4 (t, JC-F = 5.3 Hz); 19F NMR (471 MHz, CDCl3) δ -116.2 (dt, J = 

55.6, 17.8 Hz, 2F); HRMS (ESI-TOF) calculated for C9H12O2N2
35ClF2 [M+H]+: 

253.0550; found 253.0550; IR (neat) 1711, 1659, 1606, 1441, 1407, 1360, 1203, 

1121, 1077, 972, 811, 757 cm-1. 

1-(4,4-difluorobutyl)-3,7-dimethyl-3,7-dihydro-1H-purine-2,6-dione (4u) 

 

General procedure 1 was followed to obtain 4u (41 mg, 0.15 mmol, 50%, [NMR yield: 

89%]) as a white solid. m.p. 100 – 104 °C; 1H NMR (500 MHz, CDCl3) δ 7.52 (s, 1H), 

6.00 – 5.72 (m, 1H), 4.07 (t, J = 6.94 Hz, 2H), 3.99 (s, 3H), 3.58 (s, 3H), 1.98 – 1.79 

(m, 4H); 13C NMR (126 MHz, CDCl3) δ 155.2, 151.5, 148.9, 141.6, 117.0 (t, JC-F = 

239.0 Hz), 107.6, 40.4, 33.6, 31.6 (t, JC-F = 21.1 Hz), 29.7, 21.0 (t, JC-F = 5.7 Hz); 19F 

NMR (471 MHz, CDCl3) δ -115.9 (dt, J = 57.2, 17.0 Hz, 2F); HRMS (ESI-TOF) 

Calculated for C11H15F2N4O2 [M+H]+: 273.1163; Found: 273.1165; IR (neat) 2957, 
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1701, 1654, 1605, 1550, 1456, 1413, 1358, 1325, 1287, 1235, 1188, 1120, 1052, 

1014, 846, 763, 749, 613 cm-1. 

(8S,9R,13R,14R)-3-(4,4-difluorobutoxy)-13-methyl-6,7,8,9,11,12,13,14,15,16-

decahydro-17H-cyclopenta[a]phenanthren-17-one (4v) 

 

General procedure 1 was followed to obtain 4v (46 mg, 0.13 mmol, 42%, [NMR yield: 

60%]) as a white solid. m.p. 101 – 103 °C; 1H NMR (400 MHz, CDCl3) δ 7.21 (d, J = 

8.6 Hz, 1H), 6.71 (d, J = 8.8 Hz, 1H), 6.65 (s, 1H), 5.92 (tt, J = 56.6, 4.9, Hz, 1H), 4.00 

(t, J = 5.8 Hz, 2H), 2.95 – 2.86 (m 2H), 2.51 (dd, J = 18.4, 8.4 Hz, 1H), 2.45 – 2.36 (m, 

1H), 2.32 – 2.22 (m, 1H), 2.20 – 1.88 (m, 8H), 1.71 – 1.58 (m, 2H), 1.55 – 1.35 (m, 

4H), 0.92 (s, 3H); 13C NMR (101 MHz, CDCl3) δ 220.9, 156.9, 138.0, 132.4, 126.5, 

117.2 (t, JC-F = 239.0 Hz), 114.7, 112.2, 66.9, 50.6, 48.1, 44.1, 38.5, 36.0, 31.7, 31.2 

(t, JC-F = 21.5 Hz), 29.8, 26.7, 26.1, 22.3 (t, JC-F = 5.5 Hz), 21.7, 14.0; 19F NMR (471 

MHz, MeOD) δ -116.1 (dt, J = 56.2, 18.5 Hz, 2F); HRMS (ESI-TOF) calculated for 

C22H29O2F2 [M+H]+: 363.2130; found 363.2130; IR (neat) 3730, 2928, 2862, 2360, 

2340, 1737, 1609, 1574, 1500, 1475, 1452, 1406, 1374, 1281, 1256, 1162, 1120, 

1056, 1031, 1006, 870, 817, 668, 619 cm-1. 

4,4-difluorobutyl ((benzyloxy)carbonyl)-L-phenylalanyl-L-leucinate (4w) 

 

General procedure 1 was followed to obtain 4w (77 mg, 0.15 mmol, 51%, [NMR yield: 

62%]) as a white solid. m.p. 64 – 65 °C; 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.09 (m, 

10H), 6.11 (d, J = 8.0 Hz, 1H), 5.79 (tt, J = 56.3, 4.1 Hz, 1H), 5.28 – 5.13 (m, 1H), 5.02 

(d, J = 1.3 Hz, 2H), 4.45 (td, J = 8.4, 5.3 Hz, 1H), 4.37 (q, J = 7.3 Hz, 1H), 4.15 – 4.00 

(m, 2H), 3.02 (qd, J = 13.9, 6.7 Hz, 2H), 1.97 – 1.78 (m, 4H), 1.63 – 1.41 (m, 3H), 0.82 

(dd, J = 6.1, 4.6 Hz, 6H); 13C NMR (101 MHz, CDCl3) δ 172.3, 170.6, 155.9, 136.2, 

136.1, 129.4, 128.7, 128.6, 128.3, 128.1, 127.1, 116.6 (t, JC-F = 239.2 Hz), 67.2, 64.2, 

56.0, 50.9, 41.4, 38.2, 30.7 (t, JC-F = 21.6 Hz), 24.8, 22.7, 21.9, 21.3 (t, JC-F = 5.6 Hz); 
19F NMR (376 MHz, CDCl3) δ -116.4 (dt, J = 56.3, 17.3 Hz, 2F); HRMS (ESI-TOF) 

Calculated for C27H35F2N2O5 [M+H]+: 505.2514; Found: 505.2509; IR (neat) 3306, 
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3065, 2959, 1739, 1701, 1658, 1539, 1454, 1369, 1258, 1124, 1051, 1027, 743, 698 

cm-1. 

3-(3,5-dichlorophenyl)-5-(3,3-difluoropropyl)-5-methyloxazolidine-2,4-dione (4x) 

 

General procedure 1 was followed to obtain 4x (90 mg, 0.27 mmol, 89%, [NMR yield: 

96%]) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.44 – 7.46 (m, 2H), 7.42 – 7.44 

(m, 1H), 5.90 (tt, J = 56.1 Hz, 3.8 Hz, 1H), 1.86 – 2.19 (m, 4H), 1.70 (s, 3H); 13C NMR 

(126 MHz, CDCl3) δ 173.0, 152.0, 135.5, 132.4, 129.1, 123.7, 115.6 (t, JC-F = 239.9 

Hz), 84.7, 29.0 (t, JC-F = 5.7 Hz), 28.0 (t, JC-F = 22.5 Hz), 22.3; 19F NMR (471 MHz, 

CDCl3) δ -116.9 (dt, J = 57.2, 17.0 Hz, 2F); MS (EI) m/z = 337.0 [M]+. 

Spectroscopic data were in accordance with previous reports.1 

3-(4,4-difluorobutyl)-2-methyl-4-oxocyclopent-2-en-1-yl (1R,3R)-2,2-dimethyl-3-

(2-methylprop-1-en-1-yl)cyclopropane-1-carboxylate (4y) 

 

General procedure 1 was followed to obtain 4y (46 mg, 0.13 mmol, 43%, [NMR yield: 

62%]) as a colourless oil; d.r: 1/1. 1H NMR (500 MHz, CDCl3) δ 5.94 – 5.64 (m, 2H), 

4.90 (ddq, J = 9.1, 5.7, 1.4 Hz, 1H), 2.85 (ddd, J = 18.6, 13.5, 6.3 Hz, 1H), 2.33 – 2.24 

(m, 3H), 2.11 – 2.07 (m, 1H), 2.03 (dd, J = 10.3, 0.9 Hz, 3H), 1.89 – 1.69 (m, 8H), 1.64 

– 1.55 (m, 2H), 1.41 (dd, J = 6.4, 5.4 Hz, 1H), 1.30 (d, J = 13.1 Hz, 3H), 1.15 (d, J = 

5.9 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 204.5, 204.4, 172.44, 172.40, 165.8, 165.7, 

143.1, 143.0,136.11, 136.08, 120.9, 120.8, 117.2 (t, JC-F = 239.0 Hz), 116.5, 73.0, 

72.7, 42.2, 41.8, 34.73, 34.68, 33.89 (t, JC-F = 21.0 Hz), 33.1, 33.2, 29.9, 29.3, 25.7, 

22.5, 22.3, 22.2, 20.72 (t, JC-F = 5.7 Hz), 20.7, 20.6, 18.7, 14.2, 14.1; 19F NMR (377 

MHz, CDCl3) δ -115.9 (dt, J = 57.0, 17.5 Hz, 2F); MS (ESI) m/z = 377.2 [M+Na]+.  

Spectroscopic data were in accordance with previous reports.1 
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4) General procedure 2: Large scale hydrodifluoromethylation 4z,4aa 

 

The reaction was performed in a 2000 mL reactor with a water heating jacket, internal 

temperature control and mechanical overhead stirring. 

In the reactor, difluoroacetic acid (6.0 equiv) was added dropwise to a suspension of 

PIDA (1.0 equiv) and alkene (10 g) in THF (500 mL) at 10 °C. The mixture was warmed 

to 50 °C under stirring and irradiated with two Kessil H150-Blue LED lights (34 W, 3 

cm distance, see picture above) for 3 h, after which a second portion of PIDA (1.0 

equiv) was added. Irradiation was continued for 3 h, after which a third portion of PIDA 

(1.0 equiv) was added and the mixture was stirred under irradiation for another 3 h. 

The mixture was cooled to 0 °C and quenched by addition of NaHSO3 (sat. aq. 500 

mL). EtOAc (100 mL) was added and the layers were separated. The aqueous layer 

was extracted with EtOAc (2 x 250 mL). The combined organic layers were dried 

(Na2SO4), filtered and concentrated in vacuo. The crude product was purified by flash 

column chromatography (silica, EtOAc in heptane 0/100 to 20/80). 

tert-butyl (4,4-difluorobutyl)carbamate (4z) 

 

General procedure 2 was followed to obtain tert-Butyl (4,4-difluorobutyl)carbamate 

(9.1 g, 43.49 mmol, 68%) as a colourless oil. 1H NMR (400 MHz, CDCl3) δ 5.84 (tt, J 

= 56.8, 4.2 Hz, 1H), 4.60 (br s, 1H), 3.18 (q, J = 6.5 Hz, 2H), 1.92 – 1.80 (m, 2H), 1.69 

– 1.62 (m, 2H), 1.45 (s, 9H); 13C NMR (126 MHz, CDCl3) δ 156.0, 117.0 (t, JC-F = 238.8 

Hz), 79.3, 39.8, 31.3 (t, JC-F = 21.3 Hz), 28.3, 22.8 (t, JC-F = 5.1 Hz); 19F NMR (377 

MHz, CDCl3) δ -116.0 (dt, J = 56.7, 17.3, 2F); HRMS (ESI-TOF) Calculated for 

C5H8NF2O2 [M-tBu]-: 152.0529; Found: 152.0706; IR (neat) 3352, 2980, 1687, 1518, 

1366, 1251, 1168, 1121, 1081, 1047, 780 cm-1. 
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tert-butyl 3-(2,2-difluoroethyl)azetidine-1-carboxylate (4aa) 

 

General procedure 2 was followed to obtain tert-butyl 3-(2,2-difluoroethyl)azetidine-

1-carboxylate (8.80 g, 39.80 mmol, 67%) as a colourless oil. 1H NMR (400 MHz, 

CDCl3) δ 5.75 (tt, J = 56.1, 4.1 Hz, 1H), 4.02 (t, J = 8.6 Hz, 2H), 3.59 (dd, J = 8.7, 5.7 

Hz, 2H), 2.78 – 2.66 (m, 1H), 2.08 (tdd, J = 17.6, 7.6, 4.1 Hz, 2H), 1.37 (s, 9H); 13C 

NMR (101 MHz, CDCl3) δ 156.2, 116.0 (t, JC-F = 239.5 Hz), 79.5, 54.4 (br s), 38.2 (t, 

JC-F = 20.9 Hz), 28.3, 22.9 (t, JC-F = 5.5 Hz); 19F NMR (377 MHz, CDCl3) δ -116.4 – -

117.3 (m, 2F); HRMS (ESI-TOF) Calculated for C10H18NF2 [M+H]+: 222.1301; Found: 

222.1300; IR (neat) 2976, 1737, 1698, 1406, 1366, 1245, 1119, 1071, 997, 952, 861, 

773 cm-1. 
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5) Control experiments and competition experiments 

 

Procedure for the optimization of reaction conditions 

Difluoroacetic acid (37.8 μL, 0.60 mmol, 6.0 equiv) was added to a suspension of 

oxidant (0.30 mmol, 3.0 equiv) and 1a (20 mg, 0.10 mmol, 1.0 equiv) in the specified 

solvent (1.5 mL) in a 7 mL vial. The vial was put in 5 cm distance of a 18 W blue LED 

light (λ = 450 nm) and stirred under irradiation at 50 °C for 5 h. ,,-Trifluorotoluene 

(12.3 μL, 0.10 mmol, 1.0 equiv) was added and the mixture was analyzed by 19F NMR 

spectroscopy. 

 

Control experiments testing water and air sensitivity: 

To test the sensitivity of our reaction we performed the reaction in presence of water 

and under a Ar atmosphere. Under the optimal reaction conditions the 19F NMR yield 

on model substrate 1a was 77%. When adding 1.0 equiv of water to the reaction 

mixture the yield dropped to 39%. Under Ar atmosphere (degassing by bubbling Ar 

through the reaction mixture for 15 min) the reaction yielded the desired product in 

76% yield. The addition of an iridium photocatalyst did not influence the reaction 

outcome. 

 

 

entry change from optimal conditions yield (%) 

1 none 77 

2 H2O (1.0 equiv) was added to the reaction mixture 39 

3 under Ar atmosphere 76 

4 fac-Ir(ppy3) (0.5 mol%) was added 74 
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Competition Experiments 

a) Hydrodifluoromethylation vs C-H difluoromethylation 

In THF: selective hydrodifluoromethylation 

 

General procedure 1 was followed. Crude NMR spectrum shown: 
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In CDCl3: selective C-H difluoromethylation 

 

Difluoroacetic acid (37.8 uL, 0.60 mmol, 6.0 equiv) was added to a suspension of 

(diacetoxyiodo)benzene (97 mg, 0.60 mmol, 6.0 equiv) and  (0.10 mmol) in CDCl3 (1.0 

mL). The mixture was degassed by bubbling N2 through the suspension for 30 min 

whilst cooling in an ice bath. The mixture was then stirred under blue LED irradiation 

at 50 °C for 14 h. α,α,α-Trifluorotoluene (12.3 μL, 0.10 mmol, 1.0 equiv) was added 

and the mixture was analyzed by 19F NMR spectroscopy and MS (ESI). The product 

was not isolated due to low yields. 

19F NMR (377 MHz, CDCl3) δ -113.5 (d, J = 54.8 Hz); MS (ESI) m/z = 271.4 [M+H]+. 

Crude NMR spectrum shown: 
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b) Difluoroacetic acid vs trifluoroacetic acid 

 

To a suspension of 1a (61 mg, 0.30 mmol, 1.0 equiv), 3a (580 mg, 1.80 mmol, 6.0 

equiv) and 2 (113 μL, 1.80 mmol, 6.0 equiv) in THF (4.5 mL) was added 2a (138 μL, 

1.80 mL, 6.0 equiv). The mixture was stirred under blue LED irradiation for 14 h. α,α,α-

Trifluorotoluene (12.3 μL, 0.10 mmol, 0.33 equiv) was added and the mixture was 

analyzed by 19F NMR spectroscopy. Product 4a’ was not isolated due to low yields. 
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c) Unactivated alkene vs electron-deficient alkene 

 

To a suspension of 1j (40 mg, 0.30 mmol, 1.0 equiv), 1ad (44.4 mg,0.30 mmol, 1.0 

equiv) and 3a (290 mg, 0.90 mmol, 3.0 equiv) in THF (4.5 mL) was added 2 (113 μL, 

1.80 mmol, 6.0 equiv). The mixture was stirred under blue LED irradiation for 10 h. 

α,α,α-Trifluorotoluene (12.3 μL, 0.10 mmol, 0.33 equiv) was added and the mixture 

was analyzed by 19F NMR spectroscopy. Product 4ad was not isolated due to low 

yields. 
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6) Mechanistic Experiments 

a) Tempo trapping 

 

Difluoroacetic acid (113 μL, 1.80 mmol, 6.0 equiv) was added to a suspension of PIDA 

(293 mg, 0.90 mmol, 3.0 equiv) TEMPO (281 mg, 1.80 mmol, 6.0 equiv) and 1a (61 

mg, 0.30 mmol, 1.0 equiv) in THF (4.5 mL) in a 7 mL vial. The vial was put in 5 cm 

distance of a 18 W blue LED light (λ = 450 nm) and stirred under irradiation at 50 °C 

for 5 h. PIDA (293 mg, 0.90 mmol, 3.0 equiv) was added and the mixture was stirred 

for another 10 h under blue LED irradiation. ,,-Trifluorotoluene (12.3 μL, 0.10 

mmol, 1.0 equiv) was added and the mixture was analyzed by 19F NMR spectroscopy. 
19F NMR (377 MHz, CDCl3) δ -80.4 (d, J = 72.4 Hz, 2F). 

Spectroscopic data is in accordance with previous reports.1 
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b) Radical clock 

 

General procedure 1 was followed to obtain 4ac (71 mg, 0.23 mmol, 78%) as a 

colourless oil. d.r: 2/1 (Stereochemistry of major diastereomer not assigned).  1H NMR 

(400 MHz, CDCl3) δ ppm 7.71 (d, J = 7.7 Hz, 2H), 7.34 (d, J = 7.6 Hz, 2H), 5.79 (tt, J 

= 56.3, 4.2 Hz, 1H), 3.61 (dd, J = 10.2, 6.9 Hz, 1H), 3.51 (dd, J = 9.9, 7.0 Hz, 1H), 2.93 

(dd, J = 10.1, 8.6 Hz, 1H), 2.77 (br dd, J = 9.8, 9.1 Hz, 1H), 2.44 (s, 3H), 2.08 – 1.87 

(m, 1H), 1.81 – 1.54 (m, 3H), 0.95 (d, J = 6.2 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 

143.5, 133.7, 129.7, 127.4, 116.0 (t, JC-F = 239.9 Hz), 54.0, 53.2, 39.7 (t, JC-F = 4.4 

Hz), 36.0 (t, JC-F = 21.3 Hz), 21.5, 15.7; 19F NMR (471 MHz, CDCl3) δ -114.8 (dddd, J 

= 283.1, 55.2, 21.1, 19.1 Hz, 1F), -116.0 (ddt, J = 283.1, 56.2, 18.1 Hz, 1F); MS (EI) 

m/z = 303.1 [M]+. 

Spectroscopic data is in accordance with previous reports.1 

c) Deuteration Experiment 

 

General procedure 1 was followed with the exception that THF-d8 was used as the 

solvent. [D]4e (24 mg, 0.11 mmol, 37%) was obtained as a colourless oil with a D/H 

ratio of 40/60. 1H NMR (400 MHz, MeOD) δ ppm 7.91 – 7.78 (m, 2H), 7.58 – 7.42 (m, 

3H), 5.95 (tt, J = 57.2, 4.3 Hz, 1H), 3.60 – 3.35 (m, 2H), 1.99 – 1.85 (m, 2H), 1.83 – 

1.72 (m, 1.6H); HRMS (ESI-TOF) Calculated for C11H13DF2NO [M+H]+: 215.1101; 

Found: 215.1098. 
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d) THF Radical Trapping 

 

General procedure 1 was followed to obtain 5n (19 mg, 0.08 mmol, 25%) as a 

colourless oil. 1H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 7.7 Hz, 2H), 7.68 – 7.54 (m, 

3H), 3.88 – 3.75 (m, 2H), 3.71 – 3.64 (m, 1H), 3.34 – 3.25 (m, 1H), 3.18 – 3.05 (m, 

1H), 2.04 – 1.78 (m, 5H), 1.52 – 1.42 (m, 1H); 13C NMR (126 MHz, CDCl3) δ 139.2, 

133.7, 129.3, 128.0, 77.3, 67.9, 53.6, 31.2, 28.5, 25.6; MS (EI) m/z = 239.9 [M]+. 

Spectroscopic data were in accordance with previous reports.7 
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8) Spectra 
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