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1. General information.

All reactions were performed in oven-dried glassware. Solvents were transferred via syringe. All reactions were
monitored by thin-layer chromatography (TLC) carried out on 0.25 mm Merck silica-gel (60-F254). Column
chromatography was carried out in a column packed with silica-gel 60N spherical neutral size 40-50 pm. The 'H
NMR (300 MHz), *F NMR (282 MHz), and 3C NMR (125.8 MHz) spectra in a CDCls solution were recorded on a
Varian Mercury 300 or a Bruker Avance 500 instrument. Chemical shifts (8) are expressed in ppm downfield from
internal TMS or hexafluorobenzene. GC-MS was recorded on JEOL JMS-Q1050GC/Agilent7890. High resolution
mass spectrometry (HRMS) was recorded on a SHIMADZU GCMS-QP5050A (EIMS) spectrometer. Infrared spectra
were recorded on a JASCO FT/IR-4100 spectrometer. Melting points were recorded on a BUCHI M-565 apparatus.
Commercially available chemicals were obtained from Ark Pharm Inc., Aldrich Chemical Co., Nacalai tesque, TCI,

or Wako, and were used as received unless otherwise stated.
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2. Additional experiments for the reaction conditions

Table S1. Additional experiments for the reaction conditions with 1a

0 HCF; (excess) 0
OMe base CF3
solvent, —-40 °C
18 h
1a 2a
entry base (equiv) solvent temp. (°C) yield® (%)
1 t-BUOK (2.0) THF -40 5
2 t-BuOK (2.0) toluene -40 0
3 t-BuOK (2.0) triglyme -40 29
4 t-BuOK (2.0) triglyme -60 22
5 t-BuOK (3.0) triglyme -40 16
6 t-BuOK (4.0) triglyme -40 25
7 t-BuOK (4.0) triglyme -60 6
8 KHMDS (2.0) triglyme -40 59
9 KHMDS (2.0) triglyme -60 54
10 KHMDS (1.2) triglyme -60 37
11 PhOK (2.0) triglyme -40 0
12 t-BuOK (2.0) diglyme -40 5
13 KHMDS (2.0) diglyme -40 29
14 KHMDS (2.0) diglyme -60 23
15 t-BuOK (2.0) tetraglyme -40 15
16 KHMDS (2.0) tetraglyme -40 57
17b KHMDS (2.0) triglyme -40 64
180:¢ KHMDS (2.0) triglyme -40 75 (71)¢

a Determined by '°F NMR yield using the crude mixture with trifluorotoluene as the internal standard.

b The reaction time was 4 h. ¢ HCFs was 1.1 equiv. ¢ Isolated yield
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3. Experiments for the reaction time

Table S2. Experiments for the reaction time with 1c and 1p

o HCF; (1.1 equiv) o)
/@){\ KHMDS (2.0 equiv) /©)J\
OMe CF3
triglyme, -40 °C
Cl time Cl
1c 2c
time (h) 1 2 4 6 8 10 12 18
F NMR yield (%) 19 29 42 38 28 26 19 15
0 HCF; (1.1 equiv) 0
KHMDS (2.0 equiv)
©/\)‘\0Me - ©/\)\CF3
triglyme, -40 °C
time
1p 2p
time (h) 1 2 4 6 8 10 12 18
F NMR yield (%) 26 33 49 30 32 33 25 23
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4. General procedure and product characterization data for 2.

HCF; (1.1 equiv)

O
KHMDS (2.0 i
RCO,Me (2.0 equiv) RJ\CF
triglyme, -40 °C 3
1 4h 2

Scheme S1. General procedure for trifluoromethyl compounds 2 from methyl ester 1.
General procedure:
A test tube containing 1 (0.4 mmol) in triglyme (0.7 mL) was charged with HCFs (9.9 mL, 1.1 equiv) by a syringe
(Figures S1) by cooling in liquid nitrogen under vacuum. KHMDS (160 mg, 2.0 equiv) in triglyme (0.3 mL) was
added at —40 °C, and the reaction mixture was stirred at the same temperature for 4 h. Thereafter, 1M HCI ag. (1.0
mL) was added, and the aqueous layer was extracted with CH2Cl2 (1.0 mL x 3). The combined organic layer was
washed with brine, dried over Na2SOs, concentrated under reduced pressure, and purified by column chromatography

on silica gel to give products 2. The commercial grade of triglyme was used without further drying.

2,2,2-Trifluoro-1-(naphthalen-2-yl)ethan-1-one (2a).
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Following the general procedure, the mixture was purified by column chromatography on silica gel (*hexane/diethyl
ether = 5/1) to give 2a (63.7 mg, 71% yield) as a yellow solid.

H NMR (300 MHz, Chloroform-d) &: 8.61 (s, 1H), 8.07-7.88 (m, 4H), 7.71-7.58 (m, 2H) ppm; °F NMR (282 MHz,
Chloroform-d) 6: —71.22 (s, 3F) ppm; GC-MS (El, m/z): 127 [M-COCFs]* (100%), 155 [M-CF3]* (79%), 224 [M]*
(17%).

Spectroscopic data was agreement with the literature?.

2,2,2-Trifluoro-1-(naphthalen-1-yl)ethan-1-one (2b)

Following the general procedure, the mixture was purified by column chromatography on silica gel (*hexane only) to
give 2b (30.3 mg, 34% yield) as a colorless oil.

H NMR (300 MHz, Chloroform-d) &: 8.84 (d, J = 8.5 Hz, 1H), 8.22-8.16 (m, 2H), 7.95 (d, J = 7.9 Hz, 1H),
7.74-7.57 (m, 3H) ppm; °F NMR (282 MHz, Chloroform-d) &: —70.63 (s, 3F) ppm; GC-MS (El, m/z): 127
[M-COCFs]* (100%), 155 [M-CFs]* (79%), 224 [M]* (21%).

Spectroscopic data was agreement with the literature?.

o]

Cl

1-(4-Chlorophenyl)-2,2,2-trifluoroethan-1-one (2c)

Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
1/1) to give 2c (43.2 mg, 52% vyield) as a colorless oil.

IH NMR (300 MHz, Chloroform-d) &: 8.01 (d, J = 8.2 Hz, 2H), 7.53 (d, J = 8.5 Hz, 2H) ppm; °F NMR (282 MHz,
Chloroform-d) &: —71.98 (s, 3F) ppm; GC-MS (El, m/z): 111 [M-COCFs]* (*5Cl, 57%), 113 [M-COCFs]* (’Cl, 15%),
139 [M-CFs]* (*3Cl, 100%), 141 [M-CFs]* (¥Cl, 31%), 208 [M]* (*3Cl, 6%), 210 [M]* (*Cl, 1%).

Spectroscopic data was agreement with the literature?.

(0]

/©)‘\CF3
Br

1-(4-Bromophenyl)-2,2,2-trifluoroethan-1-one (2d)
Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
1/1) to give 2d (39.5 mg, 39% vyield) as a colorless oil.
IH NMR (300 MHz, Chloroform-d) &: 7.94 (d, J = 7.9 Hz, 2H), 7.71 (d, J = 8.8 Hz, 2H) ppm; °F NMR (282 MHz,
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Chloroform-d) &: —=72.04 (s, 3F) ppm; GC-MS (El, m/z): 155 [M—COCFs]* ("Br, 49%), 157 [M—COCFs]* (8'Br,
49%), 183 [M—CF3]* (°Br, 100%), 185 [M—CF3]* (8'Br, 96%), 252 [M]* ("°Br, 13%), 254 [M]* (¢'Br, 12%).

Spectroscopic data was agreement with the literature?.

0]

|

2,2,2-Trifluoro-1-(4-iodophenyl)ethan-1-one (2e)

Followed the general procedure, purified by column chromatography on silica gel ("hexane/acetone = 4/1) to give 2e
(61.2 mg, 51% yield) as a yellow solid.

IH NMR (300 MHz, Chloroform-d) &: 7.94 (d, J = 7.9 Hz, 2H), 7.76 (d, J = 7.9 Hz, 2H) ppm; °F NMR (282 MHz,
Chloroform-d) 8: —=72.04 (s, 3F) ppm; GC-MS (El, m/z): 203 [M-COCF3]* (35%), 231 [M-CFs]* (100%), 300 [M]*
(14%).

Spectroscopic data was agreement with the literature®.

(0]

Bu

1-(4-(tert-Butyl)phenyl)-2,2,2-trifluoroethan-1-one (2f)

Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
4/1) to give 2f (35.2 mg, 38% yield) as a white solid.

IH NMR (300 MHz, Chloroform-d) &: 8.02 (d, J = 8.2 Hz, 2H), 7.56 (d, J = 8.5 Hz, 2H), 1.36 (s, 9H) ppm; °F NMR
(282 MHz, Chloroform-d) : —71.83 (s, 3F) ppm; HRMS (EIl, m/z) calcd. for Ci2H130Fs [M]*: 230.0918 Found:
230.0916.

Spectroscopic data was agreement with the literatures.

1-(4-Cyclohexylphenyl)-2,2,2-trifluoroethan-1-one (29)

Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
9/1) to give 2g (78.5 mg, 77% yield) as a colorless oil.

IH NMR (300 MHz, Chloroform-d) &: 8.01 (d, J = 7.9 Hz, 2H), 7.38 (d, J = 8.2 Hz, 2H), 2.61 (s, 1H), 1.89-1.76 (m,
5H), 1.51-1.26 (m, 5H) ppm; *F NMR (282 MHz, Chloroform-d) &: —71.76 (s, 3F) ppm; GC-MS (El, m/z): 187
[M-CFs]* (100%).
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Spectroscopic data was agreement with the literature®.

o}

/©)L0F3
Ph

1-([1,1"-Biphenyl]-4-yl)-2,2,2-trifluoroethan-1-one (2h)

Following the general procedure, the mixture was purified by column chromatography on silica gel (*hexane/diethyl
ether = 9/1) to give 2h (38.1 mg, 38% yield) as a white solid.

Grame-scale synthesis: Followed by the general procedure, used 1h (1g, 4.71 mmol), HCFs (excess), KHMDS (1.88
g, 9.42 mmol, 2.0 equiv) and triglyme (24 mL) to give 2h (506 mg, 43%) as a white solid.

H NMR (300 MHz, Chloroform-d) &: 8.16 (d, J = 7.9 Hz, 2H), 7.79-7.43 (m, 7H) ppm; °F NMR (282 MHz,
Chloroform-d) 8: —=71.82 (s, 3F) ppm; GC-MS (El, m/z): 152 [M-COCF3]* (79%), 181 [M-CFs]* (100%), 250 [M]*
(30%)).

Spectroscopic data was agreement with the literature!

o

MeO

2,2,2-Trifluoro-1-(4-methoxyphenyl)ethan-1-one (2i)

Following the general procedure, the mixture was purified by column chromatography on silica gel (*hexane/diethyl
ether = 9/1) to give 2i (36.9 mg, 45% yield) as a colorless oil.

IH NMR (300 MHz, Chloroform-d) &: 8.06 (d, J = 8.5 Hz, 2H), 7.01 (d, J = 9.1 Hz, 2H), 3.92 (s, 3H) ppm; °F NMR
(282 MHz, Chloroform-d) 6: —71.47 (s, 3F) ppm; GC-MS (El, m/z): 135 [M-CFs]* (82%), 152 [M-CFs+OH]*
(100%).

Spectroscopic data was agreement with the literature?.

Br

1-(3-Bromophenyl)-2,2,2-trifluoroethan-1-one (2j)
Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
2/1) to give 2j (60.5 mg, 60% yield) as a colorless oil.
1H NMR (300 MHz, Chloroform-d) &: 8.20 (s, 1H), 8.01 (d, J = 7.3 Hz, 1H), 7.85 (d, J = 8.8 Hz, 1H), 7.45 (t, J = 7.9
Hz, 1H) ppm; F NMR (282 MHz, Chloroform-d) §: —72.05 (s, 3F) ppm; GC-MS (El, m/z): 155 [M—COCFs]* ("Br,
68%), 157 [M—COCF3]* (8'Br, 63%), 183 [M—CF3]* ("Br, 100%), 185 [M—CFs]* (®'Br, 97%), 252 [M]* ("Br, 14%),
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254 [M]* ('Br, 15%).

Spectroscopic data was agreement with the literature®.

2,2,2-Trifluoro-1-(3-iodophenyl)ethan-1-one (2k)

Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/ethyl
acetate = 4/3) to give 2k (90.3 mg, 75% yield) as a yellow oil.

IH NMR (300 MHz, Chloroform-d) &: 8.39 (s, 1H), 8.06-8.03 (m, 2H), 7.34-7.26 (m, 1H) ppm; °F NMR (282 MHz,
Chloroform-d) 8: —=72.01 (s, 3F) ppm; GC-MS (El, m/z): 203 [M-COCF3]* (49%), 231 [M-CFs]* (100%), 300 [M]*
(31%).

Spectroscopic data was agreement with the literature”.

o}

Br

1-(2-Bromophenyl)-2,2,2-trifluoroethan-1-one (2I)

Followed the general procedure, purified by column chromatography on silica gel ("hexane/ethyl acetate = 5/1) to
give 21 (56.7 mg, 56% yield) as a colorless oil.

'H NMR (300 MHz, Chloroform-d) &: 7.77-7.70 (m, 2H), 7.48-7.46 (m, 2H) ppm; F NMR (282 MHz,
Chloroform-d) 8: —73.50 (s, 3F) ppm; GC-MS (El, m/z): 155 [M—COCFs]* ("Br, 51%), 157 [M—COCFs]* (8'Br,
48%), 183 [M—CF3]* ("°Br, 100%), 185 [M—CFs]* (8'Br, 98%), 252 [M]* ("°Br, 5%), 254 [M]* (8'Br, 3%).

Spectroscopic data was agreement with the literature?.

0]

©5LCF3
|

2,2,2-Trifluoro-1-(2-iodophenyl)ethan-1-one (2m)

Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
3/1) to give 2m (92.6 mg, 77% yield) as a yellow solid.

IH NMR (300 MHz, Chloroform-d) &: 8.09 (d, J = 7.6 Hz, 1H), 7.74 (d, J = 6.7 Hz, 1H), 7.51 (t, J = 7.6 Hz, 1H),
7.29 (t, J = 7.6 Hz, 1H) ppm; **F NMR (282 MHz, Chloroform-d) §: —72.77 (s, 3F) ppm; **C NMR (126 MHz,
Chloroform-d) &: 182.4 (q, J = 35.7 Hz), 142.4, 134.3, 130.2, 130.1, 128.1, 115.5 (q, J = 292.1 Hz), 94.0 ppm;
ATR-FTIR (KBr): v = 3431, 3092, 1469, 1432, 1323, 1279, 1052, 1020, 792, 755, 698, 676, 637, 460, 422 cm™?;
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mp: 40.2-40.7 °C; HRMS (EI, m/z) calcd. for CsH4OFsl [M]*: 299.9259 Found: 299.9261.

(0]

MeO:©)J\CF3

MeO
1-(3,4-Dimethoxyphenyl)-2,2,2-trifluoroethan-1-one (2n)
Following the general procedure, the mixture was purified by column chromatography on silica gel (*hexane/diethyl
ether = 9/1) to give 2n (39.0 mg, 42% yield) as a white solid.
Grame-scale synthesis: Followed by the general procedure, used 1n (1g, 5.10 mmol), HCFs (excess), KHMDS (2.03
g, 10.2 mmol, 2.0 equiv) and triglyme (26 mL) to give 2n (478 mg, 40%) as a white solid.
IH NMR (300 MHz, Chloroform-d) &: 7.74 (d, J = 8.2 Hz, 1H), 7.58 (s, 1H), 6.96 (d, J = 8.5 Hz, 1H), 4.00 (s, 3H),
3.96 (s, 3H) ppm; °F NMR (282 MHz, Chloroform-d) &: —=70.90 (s, 3F) ppm; GC-MS (El, m/z): 165 [M-CF3]*
(100%), 234 [M]* (51%).

Spectroscopic data was agreement with the literature®.

1-((3r,5r,7r)-Adamantan-1-yl)-2,2,2-trifluoroethan-1-one (20)

Followed the general procedure, purified by column chromatography on silica gel ("hexane/ethyl acetate = 9/1) to
give 20 (54.0 mg, 58% yield) as a colorless oil.

H NMR (300 MHz, Chloroform-d) &: 3.65 (s, 2H), 2.09-1.67 (m, 13H) ppm; °F NMR (282 MHz, Chloroform-d) :
~72.66 (s, 3F) ppm; GC-MS (El, m/z): 135 [M—COCF3]* (100%).

Spectroscopic data was agreement with the literature®.

©/\)\ch

(E)-1,1,1-Trifluoro-4-phenylbut-3-en-2-one (2p)

Following the general procedure, the mixture was purified by column chromatography on silica gel ("hexane/DCM =
10/1) to give 2p (32.8 mg, 41% yield) as a yellow oil.

Grame-scale synthesis: Followed by the general procedure, used 1p (1g, 6.17 mmol), HCFs (excess), KHMDS (2.45
g, 12.3 mmol, 2.0 equiv) and triglyme (31 mL) to give 2p (445 mg, 36% yield) as a yellow oil.

IH NMR (300 MHz, Chloroform-d) &: 7.97 (d, J = 15.8 Hz, 1H), 7.64 (d, J = 6.7 Hz, 2H), 7.50-7.43 (m, 3H), 7.02 (d,
J = 15.8 Hz, 1H); **F NMR (282 MHz, Chloroform-d) &: —=78.05 (s, 3F) ppm; GC-MS (El, m/z): 103 [M-COCFs]*
(79%), 131 [M-CFs]* (100%), 200 [M]* (39%)).
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Spectroscopic data was agreement with the literature®.
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6. 'H NMR spectra, °F NMR spectra and *C NMR spectra
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'H NMR (300 MHz, Chloroform-d) of 2b
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H NMR (300 MHz, Chloroform-d) of 2¢
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'H NMR (300 MHz, Chloroform-d) of 2d
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'H NMR (300 MHz, Chloroform-d) of 2e
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'H NMR (300 MHz, Chloroform-d) of 2f
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H NMR (300 MHz, Chloroform-d) of 2g
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H NMR (300 MHz, Chloroform-d) of 2h
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'H NMR (300 MHz, Chloroform-d) of 2m
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13C {*H} NMR (126 MHz, Chloroform-d) of 2m
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9F NMR (282 MHz, Chloroform-d) of 2n
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9F NMR (282 MHz, Chloroform-d) of 20
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19F NMR (282 MHz, Chloroform-d) of 2p
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