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1. General information

All reagents were of analytical grade, and obtained from commercial suppliers and used without further
purification. Melting points were measured in an open capillary using Biichi melting point B-540 apparatus and are
uncorrected. "H NMR and '*C NMR spectra were recorded on a 400 spectrometer (400 MHz for 'H and 100 MHz
for 13C, respectively) using TMS as an internal standard. The '’F NMR spectra were obtained on a 400 or 600
spectrometer (376 MHz) with CF3COOH as an internal standard. CDCl; or (CD3),CO was used as the NMR solvents.
High resolution mass spectra (HRMS) were acquired in the electron impact mode (EI) using a TOF mass analyzer.
The GC and GC-MS were recorded on HP 5973 MSD with 6890 GC. Silica gel (300400 mesh size) was used for
column chromatography. TLC analysis of reaction mixtures was performed using silica gel plates.
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The a-(trifluoromethyl)styrenes (1a—x) were prepared according to the reported procedure. !
3. General procedure for the synthesis of the target compounds 2a—x

To aglass tube charged with a stirring bar were added Fe(OAc), (34.79 mg, 0.20 mmol, 20 mol%), K»S,0s (54.06
mg, 0.20 mmol, 0.2 equiv), NaSO,CF3 (312.12 mg, 2.0 mmol, 2.0 equiv), a-(trifluoromethyl)styrenes 1 ( 1.0 mmol,
1.0 equiv), and DMSO (5 mL). Then the reaction mixture was stirred at room temperature under air atmosphere for
12 h (monitored by TLC and GC/MS). After completion of the reaction, the reaction mixture was quenched with
saturated aqueous solution of NaCl (10 mL) and extracted with dichloromethane (3 <10 mL). The organic layer
was separated and dried over Na;SQs, filtered and concentrated in vacuo. The resultant residue was purified by
column chromatography on silica gel using n-hexane/dichloromethane (20/1~10/1) as eluent to afford the pure target

compounds 2a—X.
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4. General procedure for the synthesis of compound 4a
To a glass tube charged with a stirring bar were added Fe(OAc), (34.79 mg, 0.20 mmol, 20 mol%), K,S,0s

(54.06 mg, 0.20 mmol), NaSO,CF; (312.12 mg, 2.0 mmol), unactivated alkenes 3a—c (1.0 mmol), and DMSO (5
mL). Then the reaction mixture was stirred at room temperature under air atmosphere for 12 h (monitored by TLC
and GC/MS). After completion of the reaction, the reaction mixture was quenched with saturated aqueous solution
of NaCl (10 mL) and extracted with dichloromethane (3><10 mL). The organic layer was separated and dried over
Na2SOy, filtered and concentrated in vacuo. The resultant residue was purified by column chromatography on silica
gel using n-hexane/dichloromethane (10/1) as eluent to afford compound 4a.
5. General procedure for the synthesis of compound 5a

A solution of 2a (334.08 mg, 1.0 mmol), Cs>CO3 (651.64 mg, 2.0 mmol) in DMF (5 mL) was stirred at 25 °C for
about 30 minutes. Subsequently, iodoethane (187.16 mg, 1.2 mmol) was added to the mixture. Stirring was
continued at 25 °C for 4 h (monitored by TLC and GC/MS). After completion of the reaction, the reaction mixture
was quenched with saturated aqueous solution of NH4CI (10 mL) and extracted with ethyl acetate (3 X 10 mL). The
organic layer was separated and dried over Na>SOs, filtered and concentrated in vacuo. The resultant residue was
purified by column chromatography on silica gel using n-hexane/ ethyl acetate (15/1) as eluent to afford 5a.

6. Control experiments

CF,4 Fe(OAc); (20 mol %) F,C OH
K2S,0g (0.2 equiv)
+ CF4SO,Na —2-2-2 CFs (a)
; air, DMSO, rt, 12 h
(2.0 equiv) .
Ph TEMPO (3.0 equiv) Ph
1a 2a, 0%
CF,4 Fe(OAc); (20 mol %) F;C OH
K>S,05 (0.2 equiv)
+ CF4SO,Na —22-2 CFs (p)
. DMSO, rt, 12 h
(2.0 equiv)
Ph Argon Ph
1a 2a, 30% (GC-MS)

Control experiment (a): To a glass tube charged with a stirring bar were added Fe(OAc) (3.48 mg, 0.02 mmol,
20 mol%), K»S,0s (5.41 mg, 0.02 mmol), NaSO,CF3 (31.21 mg, 0.2 mmol), 1a ( 33.41 mg, 0.1 mmol, 1.0 equiv),
TEMPO (46.88 mg, 0.3 mmol), and DMSO (1 mL). Then the reaction mixture was stirred at room temperature
under air atmosphere for 12 h. Finally, the reaction mixture was analyzed by TLC and GC/MS.

Control experiment (b): To a glass tube charged with a stirring bar were added Fe(OAc) (3.48 mg, 0.02 mmol,
20 mol%), K2S20s (5.41 mg, 0.02 mmol), NaSO,CF; (31.21 mg, 0.2 mmol), 1a ( 33.41 mg, 0.1 mmol), and DMSO
(1 mL). Then the reaction mixture was stirred at room temperature under argon atmosphere for 12 h. Finally, the

reaction mixture was analyzed by TLC and GC/MS.
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7. Analytical data of the target compounds

F3C

CF5
2a
Ph

2-([1,1'-Biphenyl]-4-yl)-1,1,1,4,4,4-hexafluorobutan-2-ol (2a). white solid; m.p.: 126.3—129.8 °C, yield 95%
(317.4 mg); '"H NMR (400 MHz, CDCl3) & 7.59-7.52 (m, 6H), 7.37 (t, J = 7.2 Hz, 2H), 7.29 (t, J = 7.6 Hz, 1H),
3.09-2.84 (m, 3H); 3C NMR (100 MHz, CDCls) 6 141.0, 139.0, 132.4, 127.8, 126.7, 126.1, 125.4, 123.8 (q, 'Jcr =
276.2 Hz), 123.4 (q, 'Jer = 284.2 Hz), 73.9 (qd, 2Jcr = 29.2 Hz, 3Jcr = 1.8 Hz), 38.2 (q, 2Jcr = 27.9 Hz); ’F NMR
(376 MHz, CDCl3) 6 —58.7 (t, J = 6.4 Hz, 3F), —-80.6 (s, 3F); HRMS (EI): calcd for CisH2FsO [M]": 334.0792,
found: 334.0795.

F3C

CF
tBu

2-(4-(tert-Butyl)phenyl)-1,1,1,4,4,4-hexafluorobutan-2-ol (2b). colorless oil; yield 93% (292.1 mg); 'H NMR
(400 MHz, CDCl3) & 7.40 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.8 Hz, 2H), 3.04-2.81 (m, 2H), 2.79 (s, 1H), 1.25 (s,
9H); '3C NMR (100 MHz, CDCls) 6 151.2, 130.5, 124.6, 124.4, 123.8 (q, 'Jcr = 276.1 Hz), 123.5 (q, 'Jcr = 284.4
Hz), 73.9 (qd, *Jcr = 29.4 Hz, *Jcr = 2.2 Hz), 38.2 (q, 2Jcr = 27.6 Hz), 33.6, 30.2; 'F NMR (376 MHz, CDCl;) 8 —
58.8 (t, J="7.1 Hz, 3F), —-80.6 (s, 3F); HRMS (EI): calcd for C14HisFsO [M]*: 314.1105, found: 314.1103.

F3C

CF

1,1,1,4,4,4-Hexafluoro-2-(p-tolyl)butan-2-ol (2¢). yellow oil; yield 86% (234.0 mg); '"H NMR (400 MHz, CDCls)
87.35(d, J= 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 3.00-2.80 (m, 3H), 2.27 (s, 3H); '3C NMR (100 MHz, CDCl3)
5 138.2, 130.6, 128.2, 124.8, 123.8 (q, 'Jcr = 276.2 Hz), 123.5 (q, 'Jcr = 284.4 Hz), 73.9 (qd, *Jcr = 29.2 Hz, 3Jcr
= 2.0 Hz), 38.1 (q, 2Jcr = 27.5 Hz), 20.0; 'F NMR (376 MHz, CDCls) 4 —58.8 (s, 3F), —80.9 (s, 3F); HRMS (EI):
calcd for C11HoFsO [M]*: 272.0636, found: 272.0638.

FsC

CF
o

1,1,1,4,4,4-Hexafluoro-2-(4-methoxyphenyl)butan-2-ol (2d). yellow oil; yield 88% (253.5 mg); 'H NMR (400
MHz, CDCls) 8 7.40 (d, J= 8.4 Hz, 2H), 6.86 (d, J= 8.8 Hz, 2H), 3.73 (s, 3H), 3.02-2.80 (m, 3H); '*C NMR (100
MHz, CDCl3) 8 159.1, 126.3, 125.4, 123.8 (q, 'Jcr = 276.1 Hz), 123.5 (q, 'Jcr = 284.3 Hz), 112.8, 73.8 (qd, 2Jcr =
29.2 Hz, 3Jcr = 2.0 Hz), 54.3, 38.1 (q, 2Jcr = 27.8 Hz); 'F NMR (376 MHz, CDCl3) & —58.8 (s, 3F), —81.1 (s, 3F);
HRMS (ED): calcd for C11H10FsO2 [M]": 288.0585, found: 288.0581.
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2-(3,4-Dimethoxyphenyl)-1,1,1,4,4,4-hexafluorobutan-2-ol (2e). white solid; m.p.: 126.8—131.2 °C, yield 91%
(298.5 mg); '"H NMR (400 MHz, CDCls) 8 7.04 (s, 1H), 7.00 (d, J = 8.4 Hz, 1H), 6.82 (d, J= 8.4 Hz, 1H), 3.83 (s,
3H), 3.83 (s, 3H), 3.03-2.80 (m, 3H); '*C NMR (100 MHz, CDCls) & 148.6, 147.8, 125.8, 123.8 (q, 'Jcr = 276.3
Hz), 123.5 (q, 'Jcr = 283.6 Hz), 117.7, 109.7, 108.5, 73.7 (qd, 2Jcr = 29.1 Hz, *Jcr = 2.1 Hz), 55.0, 54.8, 38.2 (q,
2Jcr = 27.6 Hz); 'F NMR (376 MHz, CDCl3) § —58.8 (t, J = 7.1 Hz, 3F), —80.8 (s, 3F); HRMS (EI): calcd for
Ci2H12F6O3 [M]*: 318.0691, found: 318.0694.

FsC

CF
s

1,1,1,4,4,4-Hexafluoro-2-(4-(methylthio)phenyl)butan-2-ol (2f). colorless oil; yield 90% (273.6 mg); 'H NMR
(400 MHz, CDCls) 8 7.39 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.8 Hz, 2H), 3.00-2.82 (m, 3H), 2.42 (s, 3H); 3*C NMR
(100 MHz, CDCls) 8 139.4, 129.9, 125.4, 124.9, 123.8 (q, 'Jcr = 276.5 Hz), 123.3 (q, 'Jcr = 284.6 Hz), 73.8 (qd,
2Jcr = 29.4 Hz, 3Jcr = 2.2 Hz), 38.0 (q, 2Jcr = 27.9 Hz), 14.2; '°F NMR (376 MHz, CDCls) § —58.7 (s, 3F), —80.9
(s, 3F); HRMS (EI): calcd for C11H10FsOS [M]": 304.0357, found: 304.0359.

FsC
S CF,
2g

1,1,1,4,4,4-Hexafluoro-2-(3-(methylthio)phenyl)butan-2-ol (2g). colorless oil; yield 92% (279.7 mg); 'H NMR
(400 MHz, CDCl3) 8 7.42 (s, 1H), 7.27-7.20 (m, 3H), 3.03-2.81 (m, 3H), 2.43 (s, 3H); '*C NMR (100 MHz, CDCl5)
5 138.4,134.3,127.9, 126.2, 123.7 (q, 'Jcr = 276.4 Hz), 123.3 (q, 'Jcr = 285.1 Hz), 123.2, 121.6, 73.8 (qd, %Jcr =
29.1 Hz, 3Jcr = 2.2 Hz), 38.3 (q, 2Jcr = 27.7 Hz), 14.8; ’F NMR (376 MHz, CDCl3) & —58.8 (t, J = 6.4 Hz, 3F), —
80.5 (s, 3F); HRMS (EI): caled for C11H10FsOS [M]": 304.0357, found: 304.0360.
F3C
CF3 oh

F3CO

1,1,1,4,4,4-Hexafluoro-2-(4-(trifluoromethoxy)phenyl)butan-2-ol (2h). brown oil; yield 80% (273.6 mg); 'H
NMR (400 MHz, CDCls) & 7.55 (d, J = 8.8 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 3.05-2.82 (m, 3H); '*C NMR (100
MHz, CDCls) & 148.9, 132.0, 126.8, 123.6 (q, 'Jcr = 276.0 Hz), 123.2 (q, 'Jcr = 283.8 Hz), 119.6, 119.4 (q, 'Jer =
256.3 Hz), 73.6 (qd, 2Jcr = 29.3 Hz, *Jcr = 2.1 Hz), 38.2 (q, 2Jcr = 28.4 Hz); 'F NMR (376 MHz, CDCl3) § —57.9
(s, 3F), —58.9 (t, J = 7.5 Hz, 3F), —80.8 (s, 3F); HRMS (EI): calcd for Ci1H7F9O, [M]": 342.0302, found: 342.0300.
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1,1,1,4,4,4-Hexafluoro-2-phenylbutan-2-ol (2i). yellow oil; yield 87% (224.5 mg); '"H NMR (400 MHz, CDCls) &
7.50 (d, J= 6.4 Hz, 2H), 7.39-7.33 (m, 3H), 3.07-2.83 (m, 3H); '3C NMR (100 MHz, CDCl3) § 133.5, 128.2, 127.5,
124.9, 123.8 (q, 'Jer = 276.4 Hz), 123.4 (q, 'Jcr = 284.8 Hz), 73.9 (qd, 2Jcr = 29.1 Hz, *Jcr = 2.0 Hz), 38.2 (q, 2Jcr
=28.0 Hz); "’F NMR (376 MHz, CDCls)  —58.8 (t, J = 6.8 Hz, 3F), -80.7 (s, 3F); HRMS (EI): calcd for C1oHsFsO
[M]*: 258.0479, found: 258.0477.

F3C

CF
/©)§/ 3 2]
F

1,1,1,4,4,4-Hexafluoro-2-(4-fluorophenyl)butan-2-ol (2j). yellow oil; yield 87% (240.1 mg); '"H NMR (400 MHz,
CDCl3) § 7.51-7.47 (m, 2H), 7.07-7.01 (m, 2H), 3.04-2.80 (m, 3H); '*C NMR (100 MHz, CDCls) § 162.2 (d, 'Jcr
= 247.2 Hz), 129.2 (d, *Jcr = 3.2 Hz), 127.1 (d, 3Jcr = 8.4 Hz), 123.7 (q, 'Jcr = 276.1 Hz), 123.3 (q, 'Jcr = 284.6
Hz), 114.5 (d, 2Jcr = 21.7 Hz), 73.7 (qd, 2Jcr = 29.5 Hz, *Jcr = 2.0 Hz), 38.2 (q, 2Jcr = 27.8 Hz); 'F NMR (376
MHz, CDCl3) 6 -58.8 (t,J= 7.1 Hz, 3F), -81.0 (s, 3F), —112.60——-112.65 (m, 1F); HRMS (EI): calcd for C10H7F;0
[M]*: 276.0385, found: 276.0383.

FsC

CF
Br

2-(4-Bromophenyl)-1,1,1,4,4,4-hexafluorobutan-2-ol (2k). yellow oil; yield 84% (282.2 mg); 'H NMR (400 MHz,
CDCls) 6 7.49 (d, J = 8.8 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 3.08-2.80 (m, 3H); '*C NMR (100 MHz, CDCl;) &
132.5, 130.7, 126.8, 123.6 (q, 'Jer = 276.3 Hz), 123.1 (q, 'Jer = 284.2 Hz), 122.7, 73.6 (qd, 2Jcr = 29.2 Hz, 3Jcr =
2.1 Hz), 38.0 (q, 2Jcr = 28.0 Hz); '°F NMR (376 MHz, CDCls) § -58.8 (t, J = 6.8 Hz, 3F), —80.8 (s, 3F); HRMS
(ED): caled for C1oH7BrFsO [M]*: 335.9584, found: 335.9579.

F3C

CF
Cl

2-(4-Chlorophenyl)-1,1,1,4,4,4-hexafluorobutan-2-ol (21). colorless oil; yield 83% (242.4 mg); 'H NMR (400
MHz, CDCls) § 7.45 (d, J = 8.8 Hz, 2H), 7.34 (d, J = 8.8 Hz, 2H), 3.03-2.80 (m, 3H); '3C NMR (100 MHz, CDCl3)
8 134.5,132.0, 127.7, 126.5, 123.6 (q, 'Jcr = 276.2 Hz), 123.2 (q, 'Jcr = 284.4 Hz), 73.6 (qd, %Jcr = 29.6 Hz, 3Jcr
= 2.0 Hz), 38.1 (q, 2Jcr = 27.9 Hz); 'F NMR (376 MHz, CDCl3) § —58.8 (t, /= 7.1 Hz, 3F), —80.8 (s, 3F); HRMS
(ED): caled for C1oH7CIFsO [M]*: 292.0090, found: 292.0086.
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2-(3-Chlorophenyl)-1,1,1,4,4,4-hexafluorobutan-2-ol (2m). yellow oil; yield 86% (251.1 mg); 'H NMR (400
MHz, CDCls) § 7.54 (s, 1H), 7.38-7.27 (m, 3H), 3.02-2.81 (m, 3H); 3C NMR (100 MHz, CDCls) & 135.5, 133.8,
128.7, 128.5, 125.5, 123.6 (q, 'Jcr = 276.1 Hz), 123.2, 123.2 (q, 'Jcr = 284.0 Hz), 73.6 (qd, 2Jcr = 29.7 Hz, 3Jcr =
2.3 Hz), 38.2 (q, 2Jcr = 27.6 Hz); '°F NMR (376 MHz, CDCls) § —58.9 (t, J = 7.5 Hz, 3F), —80.6 (s, 3F); HRMS
(EI): caled for C1oH7CIFsO [M]*: 292.0090, found: 292.0087.

F3C

Cl CF
3 2n

Cl
2-(3,5-Dichlorophenyl)-1,1,1,4,4,4-hexafluorobutan-2-ol (2n). colorless oil; yield 85% (277.1 mg); "H NMR (400
MHz, CDCl3) 8 7.41 (s, 2H), 7.35 (t, J = 2.0 Hz, 1H), 3.00-2.81 (m, 3H); '*C NMR (100 MHz, CDCl;) & 136.9,
134.4,128.6, 123.9, 123.4 (q, 'Jcr = 276.2 Hz), 123.0 (q, 'Jcr = 284.2 Hz), 73.3 (qd, *Jcr = 29.6 Hz, *Jcr = 2.1 Hz),
38.2 (q, 2Jcr = 28.0 Hz); 'F NMR (376 MHz, CDCls) 8 —58.9 (t, /= 7.1 Hz, 3F), —80.5 (s, 3F); HRMS (EI): calcd
for C1oHsCLFsO [M]": 325.9700, found: 325.9703.

F3C

CF
3 20

1,1,1,4,4,4-Hexafluoro-2-(naphthalen-2-yl)butan-2-ol (20). white solid; m.p.: 68.4—72.9 °C, yield 89% (274.2
mg); '"H NMR (400 MHz, CDCls) & 8.04 (s, 1H), 7.82-7.77 (m, 3H), 7.52 (d, J = 8.8 Hz, 1H), 7.48-7.43 (m, 2H),
3.18-2.89 (m, 3H); '*C NMR (100 MHz, CDCl3) & 133.3, 132.8, 131.8, 128.6, 128.4, 127.6, 127.1, 126.7, 126.1,
124.8 (q, 'Jcr = 276.3 Hz), 124.5 (q, 'Jer = 276.2 Hz), 123.0, 75.1 (qd, 2Jcr = 29.0 Hz, 3Jcr = 2.1 Hz), 39.2 (q, 2Jcr
=27.1 Hz); ’F NMR (376 MHz, CDCls3) 6 —58.8 (t, /= 6.8 Hz, 3F), -80.3 (s, 3F); HRMS (EI): calcd for C14HoFsO
[M]*: 308.0636, found: 308.0639.

F3C
CF
3 2p

_0

0]
Methyl 4-(1,1,1,4,4,4-hexafluoro-2-hydroxybutan-2-yl)benzoate (2p). white solid; m.p.: 85.3—88.5 °C, yield 92%
(290.8 mg); '"H NMR (400 MHz, CDCls) 4 8.01 (d, J= 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 3.86 (s, 3H), 3.56 (s,
1H), 3.08-2.85 (m, 2H); '*C NMR (100 MHz, CDCl3) 6 165.7, 138.4, 129.8, 128.6, 125.3, 123.6 (q, 'Jcr = 276.3
Hz), 123.3 (q, 'Jcr = 284.3 Hz), 73.8 (qd, 2Jcr = 29.3 Hz, *Jcr = 2.3 Hz), 51.4, 38.1 (q, 2Jcr = 27.9 Hz); '°F NMR
(376 MHz, CDCl3) 8 —58.9 (t, J = 6.4 Hz, 3F), —80.5 (s, 3F); HRMS (EI): calcd for Ci12H0FsO3 [M]*: 316.0534,

found: 316.0536.
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Methyl 3-(1,1,1,4,4,4-hexafluoro-2-hydroxybutan-2-yl)benzoate (2q). white solid; m.p.: 101.3—103.2 °C, yield
93% (293.9 mg); '"H NMR (400 MHz, CDCls) & 8.29 (s, 1H), 8.10 (d, /= 8.0 Hz, 1H), 7.82 (d, /= 8.0 Hz, 1H),
7.53 (t,J=7.6 Hz, 1H), 3.94 (s, 3H), 3.52 (s, 1H), 3.19-2.94 (m, 2H); 1*C NMR (100 MHz, CDCl;3) § 166.7, 135.2,
130.7, 130.5, 130.4, 128.7, 127.3, 124.7 (q, 'Jcr = 276.1 Hz), 124.3 (q, 'Jcr = 285.0 Hz), 74.7 (qd, 2Jcr = 29.4 Hz,
3Jcr = 1.8 Hz), 52.4, 39.1 (q, 2Jcr = 27.6 Hz); '°F NMR (376 MHz, CDCls) 5 —58.8 (t, J = 6.8 Hz, 3F), —80.7 (s, 3F);

HRMS (ED): caled for C12Hi0FsO3 [M]*: 316.0534, found: 316.0532.

FsC
CF4
2r

o
1-(4-(1,1,1,4,4,4-Hexafluoro-2-hydroxybutan-2-yl)phenyl)ethan-1-one (2r). white solid; m.p.: 128.0—133.1 °C,
yield 90% (270.0 mg); '"H NMR (400 MHz, CDCls3) 8 7.94 (d, J = 8.8 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 3.66 (s,
1H), 3.10-2.87 (m, 2H), 2.56 (s, 3H); '*C NMR (100 MHz, CDCls) & 197.0, 138.6, 136.4, 127.4, 125.5, 123.6 (q,
Jer =276.3 Hz), 123.3 (q, 'Jcr = 283.5 Hz), 73.8 (qd, 2Jcr = 29.3 Hz, *Jcr = 2.0 Hz), 38.1 (q, 2Jcr = 27.8 Hz), 25.6;
YF NMR (376 MHz, CDCls3) & —58.8 (t, J = 6.4 Hz, 3F), —80.5 (s, 3F); HRMS (EI): caled for C12H0F6O2 [M]*:
300.0585, found: 300.0587.

F3C

CF
OHC

4-(1,1,1,4,4,4-Hexafluoro-2-hydroxybutan-2-yl)benzaldehyde (2s). white solid; m.p.: 137.6—143.4 °C, yield 91%
(260.3 mg); 'H NMR (400 MHz, (CD3),CO) & 10.11 (s, 1H), 8.03-7.99 (m, 4H), 6.49 (s, 1H), 3.64-3.52 (m, 1H),
3.23-3.12 (m, 1H); 3*C NMR (100 MHz, (CD3),CO) 4 191.7, 141.7, 136.9, 129.0, 127.5, 125.3 (q, 'Jcr = 275.7 Hz),
124.9 (q, 'Jer = 285.2 Hz), 74.6 (qd, %Jcr = 28.7 Hz, *Jcr = 2.3 Hz), 38.0 (q, %Jcr = 27.6 Hz); '°F NMR (376 MHz,
(CD3)2CO) 6 —59.2 (t, J = 7.5 Hz, 3F), —80.9 (s, 3F); HRMS (EI): calcd for C11HgFsO2 [M]*: 286.0428, found:

286.0417.
FsC

OHC CF,
2t

3-(1,1,1,4,4,4-Hexafluoro-2-hydroxybutan-2-yl)benzaldehyde (2t). white solid; m.p.: 98.3—102.1 °C, yield 90%
(257.4 mg); "H NMR (400 MHz, CDCls)  9.98 (s, 1H), 8.09 (s, 1H), 7.87 (d, J= 7.6 Hz, 1H), 7.82 (d, J= 7.6 Hz,
1H), 7.56 (t, J = 8.0 Hz, 1H), 3.50 (s, 1H), 3.13-2.89 (m, 2H); '3C NMR (100 MHz, CDCI3) § 191.1, 135.5, 135.0,
131.1, 129.7 128.3, 126.4, 123.6 (q, 'Jer = 276.3 Hz), 123.3 (q, 'Jcr = 284.2 Hz), 73.6 (qd, 2Jcr = 29.4 Hz, 3Jcr =
2.0 Hz), 38.1 (q, 2Jcr = 27.8 Hz); '°F NMR (376 MHz, CDCls) § -58.8 (t, J = 6.8 Hz, 3F), —80.7 (s, 3F); HRMS
(ED): caled for C1iHgF6O2 [M]*: 286.0428, found: 286.0424.
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OoN CF
2 \©)§/ 3 2u

1,1,1,4,4,4-Hexafluoro-2-(3-nitrophenyl)butan-2-ol (2u). white solid; m.p.: 123.8—127.1 °C, yield 91% (275.8
mg); '"H NMR (400 MHz, CDCls) & 8.45 (s, 1H), 8.24 (d, J= 8.4 Hz, 1H), 7.87 (d, J= 8.0 Hz, 1H), 7.58 (t, /= 8.0
Hz, 1H), 3.13-2.89 (m, 3H); '3C NMR (100 MHz, CDCls) § 147.4, 135.7,131.2, 128.7, 123.4 (q, 'Jcr = 276.2 Hz),
123.3,123.0 (q, 'Jer = 284.7 Hz), 120.6, 73.5 (qd, 2Jcr = 30.1 Hz, 3Jcr = 2.3 Hz), 38.1 (q, 2Jcr = 28.1 Hz); ’F NMR
(376 MHz, CDCl3) 6 —58.8 (t, J = 7.1 Hz, 3F), —=80.7 (s, 3F); HRMS (EI): calcd for CioH7FsNO3 [M]*: 303.0330,
found: 303.0327.

F3C

CF
FsC

1,1,1,4,4,4-Hexafluoro-2-(4-(trifluoromethyl)phenyl)butan-2-ol (2v). yellow oil; yield 84% (273.9 mg); 'H
NMR (400 MHz, CDCl3) 4 7.67-7.61 (m, 4H), 3.08-2.84 (m, 3H); 1*C NMR (100 MHz, CDCls) 8 137.4, 130.5 (q,
2Jer = 32.7 Hz), 125.7, 123.5 (q, 'Jer = 276.1 Hz), 124.5 (q, *Jcr = 3.7 Hz), 123.2 (q, 'Jcr = 284.7 Hz), 122.8 (q,
Jer =270.7 Hz), 73.7 (qd, 2Jcr = 29.2 Hz, *Jcr = 1.9 Hz), 38.2 (q, 2Jcr = 27.9 Hz); °F NMR (376 MHz, CDCls) §
-58.9 (t, J = 7.5 Hz, 3F), —62.9 (s, 3F), —80.6 (s, 3F); HRMS (EI): calcd for C11H7F9O [M]": 326.0353, found:
326.0350.

F3C

CF
NC

4-(1,1,1,4,4,4-Hexafluoro-2-hydroxybutan-2-yl)benzonitrile (2w). white solid; m.p.: 178.7-180.2 °C, yield 88%
(249.1 mg); 'H NMR (400 MHz, (CD3),CO) & 7.86 (d, J= 8.4 Hz, 2H), 7.75 (d, J= 8.4 Hz, 2H), 6.46 (s, 1H), 3.50—
3.39 (m, 1H), 3.09-2.98 (m, 1H); '3C NMR (100 MHz, (CD3),CO) & 140.7, 131.9, 127.8, 125.2 (q, 'Jcr = 275.7
Hz), 124.8 (q, 'Jcr = 284.9 Hz), 118.0, 112.8, 74.4 (qd, %Jcr = 28.9 Hz, *Jcr = 2.3 Hz), 37.8 (q, *Jcr = 27.7 Hz); °F
NMR (376 MHz, (CD3),CO) 6 —59.2 (t, J = 7.1 Hz, 3F), —80.9 (s, 3F); HRMS (EI): calcd for Ci;H7FsNO [M]*:
283.0432, found: 283.0429.

CF
3 4a

4,4,4-Trifluoro-2-phenylbutan-2-ol (4a, CAS: 1417820-89-3).2 colorless oil; yield 74% (151.0 mg); "H NMR (400
MHz, CDCl3) 6 7.38 (d, J= 8.0 Hz, 2H), 7.29 (t,J = 7.6 Hz, 2H), 7.20 (t, /= 7.2 Hz, 1H), 2.63-2.50 (m, 2H), 2.03
(s, 1H), 1.63 (s, 3H); '*C NMR (100 MHz, CDCls) 8 145.2, 127.4,126.4, 123.4, 124.8 (q, 'Jcr = 276.7 Hz), 70.9 (q,
3Jcr = 2.0 Hz), 45.5 (q, 2Jcr = 25.6 Hz), 28.6; 1°F NMR (376 MHz, CDCl3) § —60.2 (t, J = 7.1 Hz, 3F).
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F3C

CF
3 5a

Ph
4-(2-Ethoxy-1,1,1,4,4,4-hexafluorobutan-2-yl)-1,1'-biphenyl (5a). colorless oil; yield 92% (333.8 mg); 'H NMR

(400 MHz, CDCls) § 7.56-7.51 (m, 6H), 7.36 (t, J= 7.6 Hz, 2H), 7.28 (t, J= 7.2 Hz, 1H), 3.62 (q, J = 6.8 Hz, 2H),
3.05-2.78 (m, 2H), 1.25 (t, J= 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3)  140.7, 139.1, 132.4, 127.8, 126.7, 126.3,
126.1, 126.0, 123.6 (q, 'Jer = 288.5 Hz), 123.4 (q, Jer = 276.2 Hz), 78.2 (qd, 2Jcr = 27.1 Hz, 3Jcr = 1.8 Hz), 60.1,
36.5 (q, 2Jcr = 29.1 Hz), 14.3; F NMR (376 MHz, CDCl3) 8 —59.2 (q, J = 7.1 Hz, 3F), —72.6 (s, 3F); HRMS (EI):

calcd for CisHi6FsO [M]": 362.1105, found: 362.1111.

8. Reference:

1. Y.-Q., Guo, Y.-P. Cao, H.-J. Song, Y.-X. Liu and Q.-M. Wang, Chem. Commun., 2021, 57, 9768-9771.
2. W.-G. Shen, Q.-Y. Wu, X.-Y. Gong, G.-Z. Ao and F. Liu, Green Chem., 2019, 21, 2983-2987.
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9.

1H, 3C, ’F NMR and HRMS (EI) spectra of the target compounds

'"H NMR spectrum of 2a
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13C NMR spectrum of 2a
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1YF NMR spectrum of 2a

Fo. Ol

-58. 669
-08. 686
—-58. 703
—80. 598

8. (E+12

£

7. BE+12
L7, 0E+12

Jijg?ﬁéficFl 6. BE+12
P~ F5. OE+12
L5, BE+12
5. OE+12
4. BE+12
4. OE+12
-3, BE+12
-3, 0E+12
o, 12
L2, OE+12
1. BE+12
1. OE+12

5. E+11

0. CE+00

=5 OE+11

=100 —-120 -140 —-160 -180 =200 =220 —-240

fl (ppm)

40 20 o -20 =40 =60 —-80

S13



HRMS (EI) spectrum of 2a

CS-LC-P-334 Waters GCT Premier
20212808 112 (1.867) Cm (112-(10+43)) TOF MS El+
100- 265 0844 1.40e4
334 0795
181.0657
ﬁ—
111.0057
162 0626
183.0707
266.0876 336.0817
1640778 182 0690
76,0307 906315 151.0550 251.0682
183.0643
755270 Eﬁ.nnnz 112_0090150-04?1 178.0787 | ) 203.0669 243.0575 205.0741  333.0706336.0864
{:]_ o Ll L] 1 L N .l |, . I.|I| N L |I|. L Ly [ |.. .||||I|I L .||.|. i N mllr\z
T RN AR LAY LULLE LU LLRLE RLRLN RARRE RRRRN AR RARAN UL RN RARLE LR RAREN RN LARAN LY LLLLE LN LR RAREN RRR

60 80 100 120 = 140 = 160 = 180 = 200 = 220 = 240 = 260 = 280 = 300 = 320 = 340

S14



4, SE+OT
F4. OE+O7T
3. BE+OT
3. CE+O7
-2, BE+OT
2. OE+O7
1. BE+OT
1. OE+O7
5. CE+06

|\—ICI.DEHCICI

LN

[

fiBL "2
11827
5507
058 °7
098 °7
FAE "2
G838 "En| W
663 72
B8 7

&6 "2 ﬂ
£OR "7
716 "7
B9 7
i "2
E10°E
geg e

u‘ﬂh‘

CF3

FaC_OH

'H NMR spectrum of 2b

=006

Feeo
e

L
=00 g

1. 0.5 0.0

5

Q.0 8.5 8.0 V.5 7.0 6.5 6.0 5 5 50 4. 5 4,0 3.5 30 2.5 2.0 1.
£l (ppm

9.5

10,0

S15



13C NMR spectrum of 2b
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1YF NMR spectrum of 2b
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HRMS (EI) spectrum of 2b
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'H NMR spectrum of 2¢
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13C NMR spectrum of 2¢
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YF NMR spectrum of 2¢
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HRMS (EI) spectrum of 2¢
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'H NMR spectrum of 2d
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13C NMR spectrum of 2d
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1YF NMR spectrum of 2d
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HRMS (EI) spectrum of 2d
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'H NMR spectrum of 2e
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13C NMR spectrum of 2e
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YF NMR spectrum of 2e
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HRMS (EI) spectrum of 2e

CS-LC-318 Waters GCT Premier
20220307 172 (2.867) Cm (172-(13+22)) TOF MS El+
100+ 318.0694.. 1.86e4
249 0737
1390758
124 0526
ﬁ—
1650554
111.0060 35,0579
250.0786 313.0726
950502 ld[].[]?ﬂ? 1EE 0594 233.0457
51.0238 W'U|393 ' || | 1690537 N 2. o75s ‘ | 300.0580
D I|i|I.I.I |'I|:I:':'|' ':|!|:|| i :I! :|i.:l:.l " |!|! :.Il |II!I:|!L. :I:-I I.||I I-l.: |I|I| III.|I. I|I|I I.II:. | | | | | | | | . | | | I | — I||. N 0 N ||I ||.| || I|I| — |I||||I| r F— mllrz

| T | | | | 1 | 1 | BARRER AN LARRE RAREN LARRS RALAN RARRD | IRRRRNN
40 60 80 100 120 140 15{] '18{] 200 220 240 EE{] 2 {] 300 320

S30



'H NMR spectrum of 2f
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13C NMR spectrum of 2f
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YF NMR spectrum of 2f
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HRMS (EI) spectrum of 2f
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'H NMR spectrum of 2g
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13C NMR spectrum of 2g
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1YF NMR spectrum of 2g
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HRMS (EI) spectrum of 2g
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'H NMR spectrum of 2h
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13C NMR spectrum of 2h
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1YF NMR spectrum of 2h

-57. 876
-5g. 852
-5, 472
-5, 891
— =80, 794

IR
FiC OH
_ CF4
Fg’C‘,O e I
1
" y
el d
40 20 0 =20 =40 —50 —30 —100 -120 =140 -160 -130 =200 —220 =240
1 (ppm

S41

9000000

FE000000

FTO00000

FE000000

FE000000

4000000

F3000000

2000000

F1000000




HRMS (EI) spectrum of 2h
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'H NMR spectrum of 2i
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13C NMR spectrum of 2i
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1YF NMR spectrum of 2i
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HRMS (EI) spectrum of 2i
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H NMR spectrum of 2j
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13C NMR spectrum of 2j
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1YF NMR spectrum of 2j
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HRMS (EI) spectrum of 2j
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TH NMR spectrum of 2k
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13C NMR spectrum of 2k
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YF NMR spectrum of 2k
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HRMS (EI) spectrum of 2k
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H NMR spectrum of 21
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13C NMR spectrum of 21
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1YF NMR spectrum of 21
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HRMS (EI) spectrum of 21

Waters GCT Premier

CS-LC-P-292
20220309 256 (4.267) Cm (256-(14+41))
100- 1358.9957
111.0039
|
140.9931
75 0740 l‘LE.EEEE 160.9988
74.0171. |, 90.3995 123.0137
D |'|I| - I||I.I|:|I I.II: I|:I.I.|:|! !lI.||I||:|:.:J l| I|:|IJI.I|JI|.!|.I.:|I Illu:. Illillll
40 B0 80 100 120 140 160

183.0619

180

S58

TOF MS El+
1.05e4
2230132
2250114 232.0086
2470734 294.0061
199.0335 /

‘ 248.0801 57 a3 | 296.0210

I.llulul I||:-I.II.|.I. i :l!lllll T-' — |" I..I..:..Illl.lll Illlhlul:llnl.lulul.I|!|iul.ll:|.l Ih!l!.l ' ||I II.!.:II.: I.Il mllrz
200 220 240 260 280 300



'H NMR spectrum of 2m

........................ - ROO000

7000000
FHS00000

FE000000

F3C OH

r 4
Cla X _CF3
U

5500000

000000
;4500000
;4GOODDO
;3500000
LSDOOOOO
;2500000
;ZDOOOOO

F 1500000

1000000

Fe00000

I S A,

F=500000

10,0 2.5 9.0 85 8.0 7.5 7.0 6.6 6.0 55 5.0 4. 5 4.0 35 30 2.5 2.0 1.5 1.0 o5 o0
£l (ppm

S59



13C NMR spectrum of 2m
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1YF NMR spectrum of 2m
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HRMS (EI) spectrum of 2m
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'H NMR spectrum of 2n
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13C NMR spectrum of 2n
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1YF NMR spectrum of 2n
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HRMS (EI) spectrum of 2n
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'H NMR spectrum of 20
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YF NMR spectrum of 20

R = L5, BE+12

ﬁii;f -
L6, OE+12
5. BE+12
FaC OH F5. OE+12

E/ = CF5
|

SN L4, BE+12
L4, OE+12
3. BE+12
3. OE+12
L2, BE+12
-2, OE+12
-1. BE+12
F1. OE+12
5. OE+11
A 0. OE+00

1 d
= = 5. OF+11

40 20 ) -20 —40 —60 -80 -100 -120 -140 -160 -180 -200 -220 -240
£l (ppmi

S69



HRMS (EI) spectrum of 20
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'H NMR spectrum of 2p
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13C NMR spectrum of 2p
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1YF NMR spectrum of 2p
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HRMS (EI) spectrum of 2p
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'H NMR spectrum of 2q
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13C NMR spectrum of 2q
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'F NMR spectrum of 2q
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HRMS (EI) spectrum of 2q
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'H NMR spectrum of 2r
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13C NMR spectrum of 2r
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YF NMR spectrum of 2r
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HRMS (EI) spectrum of 2r
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'H NMR spectrum of 2s
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13C NMR spectrum of 2s
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1YF NMR spectrum of 2s
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HRMS (EI) spectrum of 2s
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'H NMR spectrum of 2t
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1YF NMR spectrum of 2t
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HRMS (EI) spectrum of 2t

CS-LC-M-286 Waters GCT Premier
20212806 143 (2.383) Cm (143-(33+432)) TOF MS El+
7
100- 217.0477 1.27e4
133.0286
=2 ]
105.0341
111.0060 286.0424
- }34_[]335 513_0514
77.0390 285.0340
104.0258| 127 0366 155.0315 1690260 203.0338 9% 287 0455
51 0239 76.0316- ~, ., ~ |1Ti’_1544 l | 239.0230 247 03922740419 |~
| L ||| | o |||.. 1] I PR BT N PN [T bl ...|l
ML B I Oy o oy e B s e S s e e m/z
60 80 100 120 140 160 180 200 220 240 260 280

S90



'H NMR spectrum of 2u
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13C NMR spectrum of 2u
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YF NMR spectrum of 2u
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HRMS (EI) spectrum of 2u
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'H NMR spectrum of 2v
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13C NMR spectrum of 2v

3. 4E+10
3. ZE+10
F3. 0E+10
F2. BE+10
2. BE+10
F2. 4E+10
F2. ZE+10
F2. CE+10
:1.8E+10
1. BE+10
1. 4E+10
1. ZE+10
:1.0E+10
-2, OE+09
5. OE+09
4. OE+09
;2.0E+09
0. OE-+00

F—2. OE+09

THEES“T*“:::TTTTT HHHHH EETTTSiS ﬁizf
FyC OH
- L CF
FsC~ =
| i
| ||
J LJJJ“H l . |
210 200 190 180 170 160 150 140 1320 120 110 100 90 80 i, 518 &0 40 30 20 10 o -10
f1 (ppmi

S96



1YF NMR spectrum of 2v
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HRMS (EI) spectrum of 2v

CS-LC-P-326 Waters GCT Premier
20220302 132 (2.200) Cm (132-(1+21)) TOF MS El+
100+ 173.0216 1.58e4
257.0399
g_
145 (266
307.0366
174.0264
111.0061 O a6 0230 Z8.0438
1460309 ! 243.0237 326.0350
53.0193 ;-5_,3'154 gg_glggg I 12?'_”0354 ]/ | | 23 0153 | | 2590387 ?E:?.nzm |
0 "'il""'I'I:"I'::"I'I'"'II'::I'II':'""I"""i""I"':II"'!"I""I:'I"I"'II:"I'I"'I:II"I':'i"':'I'I"'”I"I:I"I""II":"I""i"""I""I'":'i!:"I""Ii""l"'l'l' miz
60 80 100 120 140 160 180 200 220 240 260 280 300 320

S98



5. BE+11
;5 JE+11
Fd. BE+11
4. OE+11

3. BE+11

3. OE+11

2. BE+11

2. OE+11

1. 5E+11
1. OE+11
5. OE+10
0. OE+00

-=5, 0E+10

BL6°E
£
810°¢
220°C
£¥0°E
£50°¢
290°¢C
CA0'E
£
£
£
£
£
£
£
£

S

L
Al
BEF
LEF®
I5F°
[9F
ailF”
ms”

BeF "9—

FRLOL

S84 ..__H.V
S¥8 L7
898 ..__L..\.

FaC OH
/y‘vCF3

N/

'H NMR spectrum of 2w
NC

= Fan

. N
i

I by

JUL

==

ol ol

= ot

< F86°0

a5 Q.0 8.6 8.0 7.5 T. 0 6. 5 5.0 BB 5.0 4 & 4.0 3.6 3.0 2.5 2.0 1.5 1. 0.6 o0
fl (ppm

10,0

S99



13C NMR spectrum of 2w
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1YF NMR spectrum of 2w
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HRMS (EI) spectrum of 2w
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'H NMR spectrum of 4a
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13C NMR spectrum of 4a
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1'F NMR spectrum of 4a
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'H NMR spectrum of 5a
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13C NMR spectrum of 5a
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1YF NMR spectrum of 5a
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HRMS (EI) spectrum of 5a
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