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1. General information & materials

General: All 'TH NMR (400 MHz, 500 MHz, 600 MHz) and '*C NMR (100 MHz, 125 MHz, 150
MHz) and '°F NMR (376 MHz, 470 MHz, 564 MHz) spectra were recorded on 400 MHz or 500
MHz spectrometers in CDCl3; and DMSO. Chemical shifts were reported in ppm with the solvent
signal as reference, and coupling constants (J) were given in Hertz. The peak information was
described as: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. High-

resolution mass spectrometry (HRMS) was recorded on a commercial apparatus (ESI Source).

Materials: Precoated silica gel plates GF-254 were used for analytical thin-layer chromatography.
Column chromatography was performed on silica gel (300-400 mesh). Materials were prepared
according to the known procedure and had physical and spectral properties identical to those earlier
reported. Unless otherwise noted, all reagents were obtained commercially and used without further

purification. Starting materials (alkenyl azide 1) were prepared according to literature procedures'.
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2. Experimental procedures

General procedure for a-trifluoromethyl ketone

J\ CuCl (10 mol%) )(L/
H,0 > CF
Ng T DIOFRCOOK + TP on,700C, A A ’

1 2a 3 4

Ar

To an oven-dried 15 mL Schlenk tube equipped with a stir bar was added CuCl (2.0mg, 0.02mmol,
10.0 mol%), BrCF,COOK 2a (85mg, 0.4 mmol, 2.0 equiv), 4.0 uL H,O and vinyl azides 1 (0.2mmol,
1.0 equiv), and suspended in anhydrous CH3CN (2.0 mL) under dry argon atmosphere. The resulting
mixture was stirred at 70°C for 6 hours. The progress of the reaction was monitored by TLC. After
the reaction was complete, the reaction was cooled to room temperature and concentrated under
reduced pressure. The residue was purified by flash column chromatography (eluent: EA:PE =

1/40~1/20) to give the pure product 4.

3. Synthetic application and control experiments.

% o F
- CFs MeO B(OH)2  Pd(PPh3),Clp, Ko,CO3 P NP OMe
@) toluene, Ar, 110 °C, 2 h
4a 6 7, 62% yield
Ph
)Cl)\/ NH -HCI KHCO, N)%N
CFs 4 l G
(b)  Ph Ph™ "NH, 1,4-dioxane, 60 °C, 12 h Ph)\)\F
4a 8 9, 75%yield
o} o)
CF, -ABSA CF,
(© o > 0 N
\n/ DBU, MeCN, 0 °C - t \"/ 2
o}
© 4h 10, 68% yield

Synthetic application (a): To an oven-dried 15 mL Schlenk tube equipped with a stir bar was

added Pd(PPh3)Cl, (5 mol%), KoCO3 (0.6 mmol, 3.0 equiv), a-trifluoromethyl ketone 4a (0.28
mmol, 1.4 equiv), and m-methoxyphenylboronic acid 6 (0.2 mmol, 1.0 equiv), and suspended in
toluene (2 mL). The resulting mixture was stirred at 110°C for 2 hours. The progress of the reaction
was monitored by TLC. After the reaction was complete, the reaction was cooled to room
temperature and concentrated under reduced pressure. The residue was purified by flash column

S2



chromatography (eluent: EA:PE = 1/20~1/10) to give the pure product 7 (62% yield).

Synthetic application (b): To an oven-dried 15 mL Schlenk tube equipped with a stir bar was

added KHCOs3 (0.6 mmol, 3.0 equiv), a-trifluoromethyl ketone 4a (0.2 mmol, 1.0 equiv), and
benzamidine hydrochloride 8 (0.22 mmol, 1.1 equiv), and suspended in 1,4-dioxane (2 mL). The
resulting mixture was stirred at 60 °C for 12 hours. The progress of the reaction was monitored by
TLC. After the reaction was complete, the reaction was cooled to room temperature and
concentrated under reduced pressure. The residue was purified by flash column chromatography

(eluent: EA:PE = 1/40~1/20) to give the pure product 9 (75% yield).

Synthetic_application (c): To a 25 mL reaction flask equipped with a stir bar was added a-

trifluoromethyl ketone 4h (0.2 mmol, 1.0 equiv) and p-ABSA (4-acetamidobenzenesulfonyl azide,
0.24 mmol, 1.2 equiv), and suspended in acetonitrile (5 mL). The resulting mixture was stirred at
0 °C, and added DBU (1,8-diazabicyclo [5.4.0] undec-7-ene, 0.22 mmol, 1.1 equiv) dropwise. After
the reaction was complete, the reaction was warmed to room temperature and concentrated under
reduced pressure. The residue was purified by flash column chromatography (eluent: EA:PE =

1/40~1/20) to give the pure product 10 (68% yield).

o
JI\ ref.16 N standard conditions
z re condriions .
(a) PN > P Ph)J\/CFs
1a 1, 4a,
85% yield 88% yield
N I
+ standard conditions Ph—] +
(b) Ph N H,0 —_—_— Ph
1a 3 1", 5
90% yield 0% yield
(C) . Q
+ BrCF,COOK + H,0 standard conditions )K/CF
Ph™ N3 ° > Ph 3
+ TEMPO (2.0 equiv.
1a 2a ¢ quiv) 4a

<5% yield

o} N

(d) JJ\ + BrCF,COOK + H,0 standard conditions N
. .

PR N, 2 2 " Ph)I\/CFS . N>

|
1a 2a 3 ©: D CF,H
N> 4a, 13,7

H 8% yield 42% yield
12 (1.0 equiv.)

Control experiment (a): 2H-Azirine 11 was prepared according to our previous work'. The (1-

azidovinyl)benzene 1a (0.5 mmol) was stirred in toluene (3 mL) at 100 °C, and the progress of the
reaction was monitored by TLC. After the reaction was complete, the mixture was purified by flash
column chromatography (petroleum ether/ethyl acetate 30:1) to give the pure product 11 in 85%
yield. Then, to an oven-dried 15 mL Schlenk tube equipped with a stir bar was added CuCl (2.0 mg,

0.02 mmol, 10.0 mol%), BrCF,COOK 2a (85 mg, 0.4 mmol, 2.0 equiv), 4.0 uL H>O and 2H-azirine
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11 (0.2 mmol, 1.0 equiv), and suspended in anhydrous CH3CN (2.0 mL) under dry argon atmosphere.
The resulting mixture was stirred at 70°C for 6 hours. The progress of the reaction was monitored
by TLC. After the reaction was complete, the reaction was cooled to room temperature and
concentrated under reduced pressure. The residue was purified by flash column chromatography
(eluent: EA:PE = 1/40~1/20) to give the pure product 4a (88% yield).

Control experiment (b): To an oven-dried 15 mL Schlenk tube equipped with a stir bar was added

CuCl (2.0 mg, 0.02 mmol, 10.0 mol%), 4.0 uL H>O and vinyl azide 1a (0.2 mmol, 1.0 equiv), and
suspended in anhydrous CH3CN (2.0 mL) under dry argon atmosphere. The resulting mixture was
stirred at 70°C for 6 hours. The progress of the reaction was monitored by TLC. After the reaction
was complete, the reaction was cooled to room temperature and concentrated under reduced
pressure. The residue was purified by flash column chromatography (eluent: EA:PE = 1/40~1/20)

to give the pure 2H-azirine 11 (90% yield).

Control experiment (c): To an oven-dried 15 mL Schlenk tube equipped with a stir bar was added

CuCl (2.0 mg, 0.02 mmol, 10.0 mol%), BrCF,COOK 2a (85 mg, 0.4 mmol, 2.0 equiv), 4.0 uL H>O,
vinyl azide 1a (29 mg, 0.2 mmol, 1.0 equiv), and TEMPO (0.4 mml, 2.0 equiv) and suspended in
anhydrous CH3CN (2.0 mL) under dry argon atmosphere. The resulting mixture was stirred at 70°C
for 6 hours. The progress of the reaction was monitored by TLC, and only trace amounts of product

4a were detected.

Control experiment (d): To an oven-dried 15 mL Schlenk tube equipped with a stir bar was added

CuCl (2.0 mg, 0.02 mmol, 10.0 mol%), BrCF,COOK 2a (85 mg, 0.4 mmol, 2.0 equiv), 4.0 uL H>O,
vinyl azide 1a (29 mg, 0.2 mmol, 1.0 equiv), and benzimidazole 12 (0.2 mml, 1.0 equiv) and
suspended in anhydrous CH3CN (2.0 mL) under dry argon atmosphere. The resulting mixture was
stirred at 70°C for 6 hours. The progress of the reaction was monitored by TLC. After the reaction
was complete, the reaction was cooled to room temperature and concentrated under reduced
pressure. The residue was purified by flash column chromatography (eluent: EA:PE = 1/40~1/10)
to give the pure product 4a (8% yield) and difluoromethylated benzimidazole product 13 (42%

yield).
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5. Analytical data of products

CFj3

3,3,3-trifluoro-1-phenylpropan-1-one

4a: 31 mg, white solid, 83% yield.

'H NMR (400 MHz, CDCl3) § 7.97 — 7.89 (m, 2H), 7.68 — 7.61 (m, 1H), 7.51 (t, J = 7.8 Hz, 2H), 3.80
(q,J=10.0 Hz, 2H).

13C NMR (125 MHz, CDCl3) 6 189.7 (q, Jer = 2.5 Hz), 135.8 (q, Jcr = 1.8 Hz), 134.2, 129.0, 128.4,
124.0 (q, Jer = 276.9 Hz), 42.1 (q, Jor = 28.2 Hz).

19F NMR (470 MHz, CDCl;) & -62.04.

HRMS-ESI: calcd. For CoH;F50 [M+H]": 189.0522; found: 189.0521.

O
CF;

Me
3,3,3-trifluoro-1-(p-tolyl)propan-1-one
4b: 32 mg, white solid, 79% yield.
'H NMR (400 MHz, CDCl3) 8 7.83 (d, J = 8.1 Hz, 2H), 7.30 (d, J = 7.9 Hz, 2H), 3.77 (q, J = 10.0 Hz,
2H), 2.43 (s, 3H).
13C NMR (101 MHz, CDCl;) 8 189.4 (q, Jcr = 3.0 Hz), 145.4, 133.4 (q, Jcr = 1.9 Hz), 129.6, 128.5,
124.1 (q, Jor = 277.8 Hz), 42.0 (q, Jer = 28.0 Hz), 21.7.
IF NMR (471 MHz, CDCl;) 6 -61.99.
HRMS-ESI: calcd. For CioHoF50 [M+H]*: 203.0678; found: 203.0679.

O
CF;

Bu
1-(4-(tert-butyl)phenyl)-3,3,3-trifluoropropan-1-one
4c: 40 mg, white solid, 82% yield.
'H NMR (400 MHz, CDCl3) & 7.87 (d, J = 8.4 Hz, 2H), 7.51 (d, J= 8.2 Hz, 2H), 3.77 (q, J = 10.0 Hz,
2H), 1.34 (s, 9H).
13C NMR (100 MHz, CDCl3) & 189.3 (q, Jcr = 2.5 Hz), 158.2, 133.3 (q, Jcr = 2.1 Hz), 128.4, 125.9,
124.1 (q, Jcr = 275.8 Hz), 42.0 (q, Jcr = 27.3 Hz), 35.3, 31.0.
F NMR (470 MHz, CDCl3) & -61.96.
HRMS-ESI: calcd. For Ci3H;sF50 [M+H]*: 245.1148; found: 245.1150.
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CF3

MeO
3,3,3-trifluoro-1-(4-methoxyphenyl)propan-1-one
4d: 34 mg, white solid, 78% yield.
"H NMR (400 MHz, CDCl3) 8 7.91 (d, J=9.0 Hz, 2H), 6.97 (d, J = 9.0 Hz, 2H), 3.89 (s, 3H), 3.74 (q,
J=10.1 Hz, 2H).
3C NMR (100 MHz, CDCl3) & 188.2 (q, Jcr = 3.1 Hz), 164.4, 130.8, 129.0 (q, Jcr = 2.2 Hz), 124.1 (q,
Jer =2.7 Hz), 55.6, 41.8 (q, Jcr = 28.3 Hz).
F NMR (470 MHz, CDCl3) 6 -61.94.
HRMS-ESI: calcd. For C10HoF30, [M+H]*: 219.0627; found: 219.0627.

O
CF;

'Pro
3,3,3-trifluoro-1-(4-isopropoxyphenyl)propan-1-one
4e: 39 mg, white solid, 79% yield.
"H NMR (400 MHz, CDCl;) & 7.88 (d, J = 8.9 Hz, 2H), 6.92 (d, J = 8.9 Hz, 2H), 4.69 — 4.63 (m, 1H),
3.72 (q, J=10.1 Hz, 2H), 1.37 (s, 3H), 1.35 (s, 3H).
3C NMR (100 MHz, CDCl3) & 188.1 (q, Jer = 3.0 Hz), 162.9, 130.9, 128.4 (q, Jor = 1.7 Hz), 124.2 (q,
Jer =277.8 Hz), 115.4,70.4, 41.7 (q, Jor = 28.2 Hz), 21.9, 21.8.
YF NMR (470 MHz, CDCl3) & -61.93.
HRMS-ESI: calcd. For C1,H;3F50, [M+H]": 247.0940; found: 247.0943.

CF;

HO

3,3,3-trifluoro-1-(4-(hydroxymethyl)phenyl)propan-1-one

4f: 33 mg, white solid, 75% yield.

"H NMR (400 MHz, CDCl;) & 8.18 (s, 1H), 7.95 (d, J = 8.3 Hz, 2H), 7.51 (d, J = 8.2 Hz, 2H), 5.28 (s,
2H), 3.80 (q, /=9.9 Hz, 2H).

3C NMR (100 MHz, CDCl3) 8 189.2 (q, Jcr = 2.5 Hz), 141.6, 135.6 (q, Jcr = 1.8 Hz), 128.7, 128.2,
123.9 (q, Jcr = 276.3 Hz), 64.6, 42.2 (q, Jcr = 28.2 Hz).

YF NMR (470 MHz, CDCl3) & -61.93.

HRMS-ESI: calcd. For C10HoF30, [M+H]*: 219.0627; found: 219.0625.

O
CF;

Ph
1-([1,1'-biphenyl]-4-yl)-3,3,3-trifluoropropan-1-one
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4g: 42 mg, white solid, 79% yield.

'H NMR (400 MHz, CDCl;) § 8.05 — 7.97 (m, 2H), 7.76 — 7.71 (m, 2H), 7.67 — 7.62 (m, 2H), 7.53 —
7.47 (m, 2H), 7.46 — 7.40 (m, 1H), 3.84 (q, /= 10.0 Hz, 2H).

13C NMR (100 MHz, CDCls) & 189.3 (q, Jcr = 2.7 Hz), 146.9, 139.4, 134.5 (q, Jcr = 1.6 Hz), 129.1,
129.0, 128.6, 127.6, 127.3, 124.1 (q, Jcr = 275.2 Hz), 42.2 (q, Jcr = 28.1 Hz).

YF NMR (470 MHz, CDCl;) § -61.93.

HRMS-ESI: calcd. For Ci5H; F30 [M+H]": 265.0835; found: 265.0837.

O
CF3

\[(O
O

4-(3,3,3-trifluoropropanoyl)benzyl acetate
4h: 46 mg, white solid, 89% yield.
'H NMR (400 MHz, CDCl3) 6 7.93 (d, J = 8.1 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 5.17 (s, 2H), 3.79 (q,
J=10.0 Hz, 2H), 2.14 (s, 3H).
13C NMR (100 MHz, CDCl;) 8 189.2 (q, Jcr = 3.0 Hz), 170.7, 142.5, 135.4 (q, Jcr = 2.1 Hz), 128.7,
128.1, 123.9 (q, Jcr = 275.0Hz), 65.2, 42.2 (q, Jcr = 28.0 Hz), 20.9.
YF NMR (470 MHz, CDCl;) & -61.98.
HRMS-ESI: calcd. For C1,H; F305 [M+H]": 261.0733; found: 261.0731.

O
CF;

Cl
1-(4-chlorophenyl)-3,3,3-trifluoropropan-1-one
4i: 36 mg, white solid, 80% yield.
'"H NMR (400 MHz, CDCl3) 4 7.92 — 7.83 (m, 2H), 7.53 — 7.45 (m, 2H), 3.77 (q, J = 9.9 Hz, 2H).
3C NMR (100 MHz, CDCl3) 8 188.6 (q, Jcr = 3.0 Hz), 140.9, 134.1 (q, Jcr = 2.0 Hz), 129.8, 129.3,
123.9 (q, Jcr = 275.0 Hz), 42.2 (q, Jcr = 28.0 Hz).
19F NMR (470 MHz, CDCl;) 6 -61.98.
HRMS-ESI: calcd. For CoHsCIF;0 [M+H]": 223.0132; found: 223.0130.

O
CF;

Br
1-(4-bromophenyl)-3,3,3-trifluoropropan-1-one
4j: 44 mg, white solid, 82% yield.
"H NMR (400 MHz, CDCl3) 8 7.79 (d, J = 8.5 Hz, 2H), 7.65 (d, J = 8.5 Hz, 2H), 3.77 (q, J = 9.9 Hz,
2H).
BC NMR (100 MHz, CDCl;) & 188.8 (q, Jcr = 3.0 Hz), 134.5 (q, Jcr = 1.8 Hz), 132.3, 129.8, 129.7,
123.8 (q, Jcr =277.7 Hz), 42.1 (q, Jcr = 28.3 Hz).
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YF NMR (470 MHz, CDCl;) § -61.98.
HRMS-ESI: calcd. For CoHgBrFs;O [M+H]*: 266.9627; found: 266.9628.

)
CF3

FsC
3,3,3-trifluoro-1-(4-(trifluoromethyl)phenyl)propan-1-one
4k: 38 mg, white solid, 75% yield.
"H NMR (400 MHz, CDCls) 8 8.05 (d, J = 8.1 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H), 3.83 (q, /= 9.8 Hz,
2H).
3C NMR (100 MHz, CDCl3) 8 188.9 (q, Jcr = 2.7 Hz), 138.3, 135.5 (q, Jor = 32.3 Hz), 128.8, 126.1 (q,
Jer =4.0 Hz), 123.7 (q, Jor = 278.7 Hz), 123.3 (q, Jcr = 273.7 Hz), 42.5 (q, Jcr = 29.3 Hz).
YF NMR (470 MHz, CDCl;) 8 -61.97, -63.31.
HRMS-ESI: calcd. For C0HeFsO [M+H]*: 257.0396; found: 257.0395.

O
CF;

NC
4-(3,3,3-trifluoropropanoyl)benzonitrile
41: 35 mg, white solid, 81% yield.
'H NMR (400 MHz, CDCls) 5 8.04 (d, J = 8.8 Hz, 2H), 7.83 (d, J = 7.5 Hz, 2H), 3.83 (q, J = 9.7 Hz,
2H).
3C NMR (100 MHz, CDCl3) & 188.6 (q, Jcr = 3.3 Hz), 138.5 (q, Jor = 1.9 Hz), 132.8, 129.4, 128.8,
123.6 (q, Jcr = 275.3 Hz), 117.5, 42.5 (q, Jcr = 29.1 Hz).
F NMR (470 MHz, CDCl3) 6 -61.94.
HRMS-ESI: calcd. For C10HgF3NO [M+H]": 214.0474; found: 214.0470.

0]
CFj3

MeO,S
3,3,3-trifluoro-1-(4-(methylsulfonyl)phenyl)propan-1-one
4m: 44 mg, white solid, 83% yield.
"H NMR (400 MHz, CDCls) $ 8.11 (d, J = 8.1 Hz, 2H), 8.08 (d, J = 8.7 Hz, 2H), 3.85 (q, J = 9.8 Hz,
2H), 3.09 (s, 3H).
3C NMR (100 MHz, CDCl3) & 188.7 (q, Jcr = 3.1 Hz), 145.2, 139.5, 139.5 (q, Jer = 1.7 Hz), 129.3,
128.2, 123.6 (q, Jcr = 277.8 Hz), 44.3, 42.6 (q, Jcr = 28.3 Hz).
YF NMR (470 MHz, CDCl3) & -61.92.
HRMS-ESI: calcd. For CioHoF303S [M+H]": 267.0297; found: 267.0298.
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CF;

BocO
tert-butyl (4-(3,3,3-trifluoropropanoyl)phenyl) carbonate
4n: 49 mg, white solid, 81% yield.
"H NMR (400 MHz, CDCl3) 8 7.96 (d, J = 8.6 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 3.77 (q, /= 9.9 Hz,
2H), 1.57 (s, 9H).
3C NMR (100 MHz, CDCl3) & 188.5 (q, Jcr = 2.7 Hz), 155.5, 150.8, 133.1 (q, Jer = 2.1 Hz), 130.1,
123.9(q, Jor = 278.8 Hz), 121.7, 84.5, 42.1 (q, Jcr = 28.0 Hz), 27.7.
YF NMR (470 MHz, CDCl3) & -61.99.
HRMS-ESI: calcd. For C14H;5F504 [M+H]": 305.0995; found: 305.0997.

(@)
CF;

EtOOC
ethyl 4-(3,3,3-trifluoropropanoyl)benzoate
40: 41 mg, white solid, 79% yield.
'H NMR (400 MHz, CDCl5) 5 8.17 (d, J = 8.4 Hz, 2H), 7.99 (d, J = 8.1 Hz, 2H), 4.42 (q, J = 7.1 Hz,
2H), 3.84 (q, J = 9.8 Hz, 2H), 1.42 (t,J=7.1 Hz, 3H).
3C NMR (100 MHz, CDCl3) & 189.3 (q, Jcr = 3.2 Hz), 165.4, 138.7 (q, Jcr = 1.7 Hz), 135.3, 130.1,
128.3, 123.8 (q, Jcr = 278.7 Hz), 61.7, 42.5 (q, Jcr = 29.3 Hz), 14.3.
F NMR (470 MHz, CDCl3) 6 -62.01.
HRMS-ESI: calcd. For C1,H F305 [M+H]": 261.0733; found: 261.0730.

Br CF3

1-(3-bromophenyl)-3,3,3-trifluoropropan-1-one

4p: 43 mg, white solid, 80% yield.

"H NMR (400 MHz, CDCls) 8 8.06 (s, 1H), 7.85 (dt, J = 7.9, 1.4 Hz, 1H), 7.77 (ddd, J = 8.0, 2.0, 1.0
Hz, 1H), 7.40 (t, J=7.9 Hz, 1H), 3.78 (q, /= 9.8 Hz, 2H).

3C NMR (100 MHz, CDCl3) 8 188.5 (q, Jcr = 3.0 Hz), 137.4 (q, Jer = 2.0 Hz), 137.1, 131.4, 130.5,
126.9, 123.3, 123.8 (q, Jcr = 278.8 Hz), 42.2 (q, Jcr = 28.3 Hz).

YF NMR (470 MHz, CDCl3) & -62.01.

HRMS-ESI: calcd. For CoHgBrF;O [M+H]*: 266.9627; found: 266.9626.

PhO CF,4

3,3,3-trifluoro-1-(3-phenoxyphenyl)propan-1-one
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4q: 42 mg, white solid, 75% yield.

'H NMR (400 MHz, CDCl3) 6 7.63 (d, J = 7.7 Hz, 1H), 7.55 (t,J = 2.1 Hz, 1H), 7.47 (t,J = 8.0 Hz, 1H),
7.38 (t,J= 8.0 Hz, 2H), 7.29 — 7.25 (m, 1H), 7.18 (t, J= 7.4 Hz, 1H), 7.03 (d, J= 7.8 Hz, 2H), 3.76 (q,
J=9.9 Hz, 2H).

13C NMR (100 MHz, CDCls) & 189.2 (q, Jcr = 3.1 Hz), 158.2, 156.2, 137.4 (q, Jcr = 1.3 Hz), 130.4,
130.1, 123.9 (q, Jcr =276.1 Hz), 124.3,124.2, 122.9, 119.4, 117.5, 42.3 (q, Jcr = 28.3 Hz).

F NMR (470 MHz, CDCl;) § -61.94.

HRMS-ESI: calcd. For Cy5H;F30, [M+H]": 281.0784; found: 281.0786.

O
CF;

Cl
1-(2-chlorophenyl)-3,3,3-trifluoropropan-1-one
4r: 3.1 mg, light yellow oil, 7% yield.
'H NMR (400 MHz, CDCl3) § 7.54 (dd, J = 7.5, 1.6 Hz, 1H), 7.45 (d, J = 1.9 Hz, 1H), 7.42 — 7.39 (m,
1H), 7.37 (dd, J = 4.9, 3.2 Hz, 1H), 3.86 (q, J = 10.0 Hz, 2H).
F NMR (470 MHz, CDCl5) 8 -62.19.
HRMS-ESI: calcd. For CoHCIF50 [M+H]": 223.0132; found: 223.0130.

o)
F CFy

MeO
3,3,3-trifluoro-1-(3-fluoro-4-methoxyphenyl)propan-1-one
4s: 36 mg, white solid, 76% yield.
'H NMR (400 MHz, CDCls) 8 7.79 — 7.59 (m, 2H), 7.02 (t, J = 8.3 Hz, 1H), 3.96 (s, 3H), 3.73 (q, J =
10.0 Hz, 2H).
3C NMR (100 MHz, CDCl;) § 187.5 (dq, Jcr = 2.0, 2.2 Hz), 152.1 (d, Jer = 250.5 Hz), 152.9 (d, Jor =
11.1 Hz), 129.0 (d, Jer = 4.1, 2.1 Hz), 126.0 (d, Jcr = 3.4 Hz), 123.9 (q, Jcr = 277.7 Hz), 115.9 (d, Jcr =
19.2 Hz), 112.5, 56.3, 41.8 (q, Jcr = 28.3 Hz).
YF NMR (470 MHz, CDCl;) 8 -61.96, -133.18.
HRMS-ESI: calcd. For Ci0HsF4O [M+H]*: 237.0533; found: 237.0534.

0
MeO CF,

MeO
1-(3,4-dimethoxyphenyl)-3,3,3-trifluoropropan-1-one
4t: 37 mg, white solid, 74% yield.
'H NMR (400 MHz, CDCl3) § 7.59 — 7.45 (m, 2H), 6.91 (d, J = 8.2 Hz, 1H), 3.96 (s, 3H), 3.93 (s, 3H),
3.75(q,J=10.1 Hz, 2H).
3C NMR (101 MHz, CDCl3) & 188.2 (q, Jcr = 2.2 Hz), 154.3, 149.4, 129.1 (q, Jcr = 1.3 Hz), 124.1 (q,
Jer=275.1 Hz), 123.5, 110.1, 110.0, 56.2, 56.0, 41.7 (q, Jcr = 28.2 Hz).
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YF NMR (471 MHz, CDCl;) § -61.93.
HRMS-ESI: calcd. For C1H 1 F303 [M+H]": 249.0733; found: 249.0735.

0
F CF4

Br
1-(4-bromo-3-fluorophenyl)-3,3,3-trifluoropropan-1-one
4u: 45 mg, white solid, 79% yield.
'H NMR (400 MHz, CDCl;) § 7.78 — 7.71 (m, 1H), 7.68 (dd, J = 8.9, 2.0 Hz, 1H), 7.58 (dd, J= 8.3, 2.0
Hz, 1H), 3.76 (q, J = 9.8 Hz, 2H).
3C NMR (101 MHz, CDCl5) 5 187.8 (dq, Jcr = 2.0, 2.0 Hz), 159.4 (q, Jcr = 251.5 Hz), 136.6 (dq, Jcr =
6.0,2.0 Hz), 134.4, 124.9 (d, Jcr = 4.0 Hz), 123.6 (q, Jcr = 275.0 Hz), 116.6 (d, Jcr = 22.0 Hz), 116.0 (d,
Jer = 23.0 Hz), 42.3 (q, Jcr = 29.0 Hz).
F NMR (471 MHz, CDCl;) 8 -61.98, -104.47.
HRMS-ESI: calcd. For CoHsBrF4O [M+H]*: 284.9533; found: 284.9530.

o)
AcO CF,4

MeO
2-methoxy-5-(3,3,3-trifluoropropanoyl)phenyl acetate
4v: 39 mg, white solid, 70% yield.
'H NMR (400 MHz, CDCl3) 8 7.59 (d, J = 2.0 Hz, 1H), 7.47 (dd, J = 8.2, 2.0 Hz, 1H), 7.16 (d, J = 8.2
Hz, 1H), 3.89 (s, 3H), 3.78 (q, /= 9.9 Hz, 2H), 2.34 (s, 3H).
3C NMR (101 MHz, CDCl3)  188.6 (q, Jcr = 2.3 Hz), 168.4, 151.8, 144.8, 134.5 (q, Jcr = 1.2 Hz),
123.9 (q, Jcr = 275.0 Hz), 123.1, 121.8, 111.6, 56.1, 42.1 (q, Jcr = 29.1 Hz), 20.7.
F NMR (471 MHz, CDCl3) 6 -62.01.
HRMS-ESI: calcd. For C1,H F304 [M+H]™: 277.0682; found: 277.0680.

o)
Me CF,

Me
1-(3,5-dimethylphenyl)-3,3,3-trifluoropropan-1-one
4w: 32 mg, white solid, 73% yield.
'"H NMR (400 MHz, CDCl3)  7.53 (s, 2H), 7.26 (s, 1H), 3.77 (g, J = 10.0 Hz, 2H), 2.38 (s, 6H).
I3C NMR (101 MHz, CDCl5) 8 190.1 (q, Jcr = 2.0 Hz), 138.7, 135.9, 126.7, 126.1, 124.1 (q, Jcr = 277.8
Hz), 42.1 (q, Jcr = 28.0 Hz), 21.2.
F NMR (471 MHz, CDCl5) 6 -62.05.
HRMS-ESI: calcd. For C;;H;FsO [M+H]": 217.0835; found: 217.0833.
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o

3,3,3-trifluoro-1-(naphthalen-2-yl)propan-1-one

4x: 39 mg, white solid, 82% yield.

'H NMR (400 MHz, CDCl;)  8.41 (d, J = 1.8 Hz, 1H), 8.02 — 7.95 (m, 2H), 7.90 (dd, /= 10.3, 8.2 Hz,
2H), 7.65 (ddd, J=8.2, 6.9, 1.4 Hz, 1H), 7.59 (ddd, J=8.1, 6.8, 1.4 Hz, 1H), 3.93 (q, /= 10.0 Hz, 2H).
BC NMR (101 MHz, CDCl3) 8 189.7 (q, Jcr = 3.0 Hz), 136.0, 133.2 (q, Jcr = 2.0 Hz), 132.3, 130.6,
129.7,129.3, 129.0, 127.9, 127.2, 123.5, 124.1 (q, Jcr = 277.8 Hz), 42.2 (q, Jcr = 28.3 Hz).

F NMR (471 MHz, CDCl3) 6 -61.89.

HRMS-ESI: calcd. For C3HoF;0 [M+H]*: 239.0678; found: 239.0680.

@)
CF3

3,3,3-trifluoro-1-(1-methyl-1H-pyrazol-4-yl)propan-1-one

4y: 28 mg, white solid, 73% yield.

"H NMR (400 MHz, CDCl5) 8 7.93 (s, 1H), 7.90 (s, 1H), 3.96 (s, 3H), 3.52 (q, /= 10.3 Hz, 2H).

3C NMR (101 MHz, CDCls) & 183.1 (q, Jcr = 3.3 Hz), 140.6, 133.2, 123.8 (q, Jcr = 277.8 Hz), 123.5
(q, Jer = 2.1 Hz), 44.2 (q, Jcr = 28.1 Hz), 39.5.

YF NMR (471 MHz, CDCl3) & -61.93.

HRMS-ESI: calcd. For C;H7F3N,O [M+H]":193.0583; found: 193.0585.

O
S CF3
\ !
Br
1-(4-bromothiophen-2-yl)-3,3,3-trifluoropropan-1-one
4z: 43 mg, white solid, 77% yield.
'H NMR (400 MHz, CDCl3) § 7.64 (s, 1H), 7.62 (s, 1H), 3.69 (q, J = 9.9 Hz, 2H).
13C NMR (100 MHz, CDCl3) & 181.3 (q, Jcr = 3.0 Hz), 143.3 (q, Jor = 2.3 Hz), 135.4, 132.9, 123.4 (q,
Jer =276.1 Hz), 111.3, 42.9 (q, Jcr = 29.3 Hz).
F NMR (470 MHz, CDCl5) § -61.88.
HRMS-ESI: calcd. For C;H4BrF;0S [M+H]*: 272.9191; found: 272.9193.

O
CF3

Fs;C
O
1,1'-(1,4-phenylene)bis(3,3,3-trifluoropropan-1-one)
4A: 43 mg, white solid, 72% yield.
'"H NMR (400 MHz, DMSO-ds) 8 8.14 (s, 4H), 4.51 (g, J = 10.7 Hz, 4H).
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13C NMR (100 MHz, DMSO) & 191.5 (q, Jcr = 3.3 Hz), 139.6 (q, Jcr = 1.5 Hz), 129.1, 125.4 (q, Jor =
276.7 Hz), 42.5 (q, Jcr = 27.3 Hz).

YF NMR (470 MHz, CDCl;) § -56.32.

HRMS-ESI: calcd. For C12HgF¢O, [M+H]*: 299.0501; found: 299.0504.

o F

M
Ph)‘\/K©/O e

(Z)-3-fluoro-3-(3-methoxyphenyl)-1-phenylprop-2-en-1-one

7: 32 mg, white solid, 62% yield.

"H NMR (400 MHz, CDCl3) 8 7.97 (dd, J=7.2, 1.8 Hz, 2H), 7.61 — 7.55 (m, 1H), 7.49 (dd, J=8.3, 6.9
Hz, 2H), 7.42 — 7.31 (m, 2H), 7.25 (t, /= 2.0 Hz, 1H), 7.05 (ddd, /=7.9, 2.6, 1.4 Hz, 1H), 6.78 (d, J =
34.1 Hz, 1H), 3.86 (s, 3H).

BC NMR (100 MHz, CDCl3) & 188.92, 165.1 (d, Jcr =248.0 Hz), 159.9 (d, Jcr = 2.0 Hz), 138.60, 132.94,
132.2 (d, Jer = 26.0 Hz), 130.04, 128.60, 128.37, 118.3 (d, Jcr = 8.0 Hz), 117.37, 111.2 (d, Jcr = 8.0 Hz),
102.1 (d, Jcr = 7.0 Hz), 55.50.

3F NMR (470 MHz, CDCl3) & -96.08.

HRMS-ESI: calcd. For C1sH14FO, [M+H]*: 257.0972; found: 257.0968.

Ph

O
Ph)\/kF
4-fluoro-2,6-diphenylpyrimidine
9: 38 mg, white solid, 75% yield.
"H NMR (400 MHz, CDCl3) § 8.61 —8.53 (m, 2H), 8.21 (dd, J= 6.7, 3.0 Hz, 2H), 7.56 (dd, J=5.0, 1.9
Hz, 3H), 7.53 (dd, J=5.2,2.0 Hz, 3H), 7.22 (s, 1H).
3C NMR (100 MHz, CDCl3) & 171.9 (d, Jcr = 248.0 Hz), 168.7 (d, Jcr = 8.0 Hz), 165.4 (d, Jor = 13.0
Hz), 136.43, 136.1 (d, Jcr = 5.0 Hz), 131.5 (d, Jcr = 2.0 Hz), 129.05, 128.65, 128.62, 127.41, 126.32,
99.6 (d, Jcr = 31.0 Hz).
3F NMR (470 MHz, CDCl3) 6 -61.19.
HRMS-ESI: calcd. For CisHi2FN, [M+H]*: 251.0979; found: 251.0982.

(0]

CF,
\n/O N>

O
4-(2-diazo-3,3,3-trifluoropropanoyl)benzyl acetate
10: 39 mg, light yellow oil, 68% yield.
'H NMR (400 MHz, CDCl;) 8 7.64 (d, J = 8.1 Hz, 2H), 7.45 (d, J = 8.1 Hz, 2H), 5.16 (s, 2H), 2.13 (s,
3H).
3C NMR (100 MHz, CDCl5) 6 183.9, 170.7, 141.1, 135.8, 128.1, 127.6, 123.0 (q, Jcr = 272.7 Hz), 65.3,
20.9.
3F NMR (470 MHz, CDCl3) 6 -56.01.
HRMS-ESI: calcd. For Ci;HyoF3N,O3 [M+H]": 287.0638; found: 287.0635.
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C
N
CF,H
13

H NMR (600 MHz, CDCl3)  8.12 (s, 1H), 7.85 (dd, /= 6.0, 3.5 Hz, 1H), 7.68 — 7.54 (m, 1H), 7.39
(dt, J=17.6, 5.0 Hz, 2H), 7.33 (t, J= 60.0 Hz, 1H).

13C NMR (150 MHz, CDCl3) § 143.9, 139.1, 130.6, 124.8, 124.2,121.0, 111.1, 109.0 (t, Jcr = 249.9
Hz).

19F NMR (564 MHz, CDCls) & -93.67, -93.77.
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6. NMR spectra of products

TH NMR (400 MHz, CDCls), *C NMR (125 MHz, CDCls) and F NMR (470

MHz, CDCl;) spectra for 4a
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'H NMR (400 MHz, CDCl3), 3C NMR (100 MHz, CDCl;3) and °F NMR (470

me oo
B8 D@
M

<7

—7.26

MHz, CDCIs) spectra for 4c
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'H NMR (400 MHz, CDCl3), 3C NMR (100 MHz, CDCl;3) and °F NMR (470

MHz, CDCIs) spectra for 4e

S22

2 g B35 B8 EEEE2 58
[ [ w o o o o o LRt o] -
hY [ e e 4
( \ r
|
| | |
| | [
| | | '
|
J / f
CF3
i
PrO
i\ [] M
I Il A J
III \I‘ ‘l ||| ),L'
w w o (=] - Oy
o -— — (=] [
~ o - N @m
T T T T T T T T T T T T T T T T T
8.5 a.0 B.5 8.0 7.5 7.0 6.5 6.0 5.5 50 4.3 40 3.5 a0 25 20 L5 Lo 0.5 0.0 —0.5
f1 (ppa]
«2 ] EITHEEES oMW © ©®o—o oo
o oo o (=Rl A = ) mar . i =@
S B EEEEEREE e o PP s
2= 2 fEnooooc EEER Szox g
N R | e v
CF3
i
Pro
\
|
1
| [
| L1 | |
. L " .
T T T T T T T T T T T T T T T T T T T T
210 200 19 180 170 160 150 140 130 120 110 100 90 0 0 80 50 o) a0 20 10
f1 (ppm)



-61.93

CF3

'Pro

T T T T T T T T
100 -105 -110 -115 -120 -125 -130 -135

T T T T T T T T T T T T T T T T
20 25 30 35 10 15 50 55 60 65 70 75 80 85 90 -95
f1 (ppm)

'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCl;) and ’F NMR (470
MHz, CDCls) spectra for 4f

wos mom o J—
2Ly GRE 8 ZERR
oo e [ o TN N ]
i~ e

‘

| [

[
| |

| \
N | |
[ | |
| |
/o | | )

CF3

HO

201=

S23



GBIV
pliyag
SETH
E9TH

859 —

CL9L
ﬁ.n.hhv
a9gss

BLELL
mmw?#
BESCL
TOeT
28Tl

11154

EQGEL

ke —

gb6el
8168
L1268 L
EZGBI

CF3

HO

T
100 90 80

£1 (ppm)

T
110

T
140

T T
T 160

17

T
180

T
200

T
210

61—

CF3

HO

130

25

=]
51

T
100 -105 -110

5]

T
90

1 (ppm)

S24



'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCls) spectra for 4g
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'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCls) spectra for 4i
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'H NMR (400 MHz, CDCl3), 3C NMR (100 MHz, CDCl;3) and °F NMR (470

MHz, CDCls) spectra for 4k
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'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCIs) spectra for 4m
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'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCls) spectra for 4q
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'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCl3) spectra for 4t
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'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCls) spectra for 4v
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'H NMR (400 MHz, CDCl3), 3C NMR (100 MHz, CDCl;3) and °F NMR (470

[N
L 20Ty
- oezy 7
85y
°
Fai
©
Fei
[l o
< [ SN
S 2000
=) - 8e'LL
S S
m 068\
ey — = oo
a 56 m\ - Tuom <
O 6% -
o n_._.w |2 &
- = L00zk
— - 9,zzL
. Fo 8y'ezl
o 92t e) ° 155zl
=R vz 1zl
(@Y @ 06221
65°L s 178zl
o oo 16'82)
65°L ~
N o, szeeL
H = Lo €L°62L
€92 © 65°0EL
M €92 vezeL
v9'L | gLeel
59°2 Fo oz'eel
59'2 66'GEL
992 |
19'2 o
89'2 1 Fe
A |
162 |
€672 L9
9672 - = oy [
86°L - W/wo.v
662 .
: - L
66°L B —— P Wmmw.w LS
E.w\ “
108
ov'g .
g — Fe60 | = £9'681
s 59681
19'68L

69681

CF3

100
f1 (ppm)

190 180 170 160 150 140 130 120 110

200

210



-61.89

CF3

T T T T T T T
90 -95 -100 -105 -110 -115 -120 -125

T
-130

T
0

T
-5

T T
-0 -15  -20

r
-25

T T
-30  -35

T
-40

T
-15

50 -85 60 65 -0 15 80
1 (ppm)

T
-85

'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCl;) and ’F NMR (470
MHz, CDCls) spectra for 4y

S51

ne o anre
& & > owhS
g2 B B 2853
AV [V
I
|
‘
.
[ |
i
I
~ CF3
—N
A _—
|I n
M\ \\I
Pl‘k ||I II\
28 AN
>;® [=] {=]
oo ™ o
T T T T T T T T T T
8.0 8.5 8.0 .o 7.0 6.0 8.5 5.0 4.5 4.0 3.5 30
£1 (ppm



3 ~wno oo
= =0 m@moein
- [ Pl
d e TITTE
| S S

L [

T T T T T T T T T T T T T
210 200 190 180 170 160 1560 140 120 120 110 100 80 80 70 60 50 40 a0 20 10 0
f1 (ppm)

-61.93

CF3

/

—N

Z/

T T T T T T
10 5 L] 5 10 15 20 25 =30 35 10 18 50 55 60 -65 70
f1 (ppm)

T T T T T T T T T
90  -95 =100 =105 =110 =115 =120 =125 =130

4
o
&
=2
@
&

S52



'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCIs) spectra for 4z
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'"H NMR (400 MHz, CDCl3), *C NMR (100 MHz, CDCI;) and ’F NMR (470
MHz, CDCls) spectra for 7
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'H NMR (400 MHz, CDCl3), 3C NMR (100 MHz, CDCl;3) and °F NMR (470

MHz, CDCls) spectra for 10
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