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1. General
Instrumentation

Unless otherwise noted, all the reactions were carried out under an Ar atmosphere using standard Schlenk
techniques and heated in an oil bath. Solvents were employed as eluents for all other routine operation, as
well as dehydrated solvent were purchased from commercial suppliers and employed without any further
purification. Glassware was dried in an oven (130 °C) and heated under reduced pressure before use. For
thin layer chromatography (TLC) analyses throughout this work, Merck precoated TLC plates (silica gel 60
GF2s4, 0.25 mm) were used. Silica gel column chromatography was carried out using Silica gel 60 N
(spherical, neutral, 40—100 zm) from Kanto Chemicals Co., Ltd. NMR spectra (‘H, *C{'H}, and "F{'H})
were recorded on Varian INOVA-600 (600 MHz) or Mercury-400 (400 MHz) spectrometers. Chemical
shifts (9) are in parts per million relative to CDCl; at 7.26 ppm for 'H and at 77.16 ppm for *C{'H},
respectively. The F{!H} NMR spectra were measured by using CCL3F (5= 0.00 ppm) as an external
standard. The GC yields were determined by GC analysis of the crude mixture, using »- tetradecane as an
internal standard. GC analyses were performed on a Shimadzu GC-14A equipped with a flame ionization
detector using Shimadzu Capillary Column (CBP1-M25-025) and Shimadzu C-R6A-Chromatopac integrator.
Infrared spectra were recorded on a Shimadzu IR Prestige-21 spectrophotometer. Elemental analyses were
carried out with a Perkin-Elmer 2400 CHN elemental analyzer at Okayama University. HRMS analyses

were obtained by using a double focusing magnetic sector mass spectrometer (JEOL JMS-700 MStation).

Chemicals

Unless otherwise noted, materials obtained from commercial suppliers were used without further
purification. Benzoyl fluoride (1a) (purity > 98%) were purchased from TCIL. 1,4-Dioxane (super
dehydrated) was purchased from FUJIFILM Wako Pure Chem. Benzoic acid-a-"*C (99 atom % '*C) was
purchased from Sigma-Aldrich. Acyl fluorides 1a-a-'*C, 1b-1z' and benzoates 2b-2f* were prepared

according to the literatures and showed the identical spectra reported.
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2. Optimization of Reaction Conditions

Table S1. Screening of benzoates and bases”

O F O O F
F .
Fo, oM base (1.5 equiv) F
dioxane
F F 140°C, 24 h F F
F F
1a 2 (1.5 equiv) 3a
entry M base conversion” of 1a/% yield” of 3a/%
1 H K>COs3 100 2
2 H K3POq4 100 0
3 H KF 73 2
4 H KOBu 89 0
5 Li - 100 0
6 Na - 100 11
7 K - 100 85

“Reactions were carried out with 1a (0.2 mmol, 1.0 equiv), 2 (0.3 mmol, 1.5 equiv) and base (0.3 mmol, 1.5

equiv) in dioxane (1 mL) at 140 °C for 24 h. °GC yields, using n-tetradecane as the internal standard.
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Table S2. Screening of solvent and temperature

0 F O O F
Fo, o oK O O F
F F sc;lé\l/?]nt F F
F F
1a 2d (1.5 equiv) 3a
entry solvent T (°C) conversion” of 1a/% yield” of 3a/%
1 1,4-dioxane 25 56 0
2 1,4-dioxane 100 63 1
3 1,4-dioxane 110 67 5
4 1,4-dioxane 120 89 36
5 1,4-dioxane 130 100 68
6 1,4-dioxane 140 100 85
7 1,4-dioxane 150 100 70
8 toluene 150 75 0
9 acetone 80 100 0
10 THF 80 90 28
11 MeCN 80 100 53
12 MeCN 90 100 55
13 MeCN 100 100 52
14 MeCN 110 100 36
15 DME 110 100 0
16 DCE 110 64 0

“Reactions were carried out with 1a (0.2 mmol, 1.0 equiv) and 2d (0.3 mmol, 1.5 equiv) in solvent (1 mL) for

24 h. *GC yields, using n-tetradecane as the internal standard.
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Table S3. Screening of ratios of substrates”

O F 0] 0] F
F F
F o, OK -
dioxane
F F 140 °C, 24 h F F
F F
1 (x equiv) 2d (y equiv) 3a
entry X y conversion” of 1a/% yield” of 3a/%
1 1.5 1.0 82 54
2 1.0 1.0 100 66
3 1.0 1.2 100 78
4 1.0 1.5 100 85
5 1.0 2.0 100 56

“Reactions were carried out with 1a and 2d in dioxane (1 mL) at 140 °C for 24 h, 1.0 equiv equal to 0.2 mmol.

’GC yields, using n-tetradecane as the internal standard.

Table S4. Optimization of reaction time*

0 F O O F
F
F o, OK F
dioxane
F F 140 °C F F
F F
1a 2d (1.5 equiv) 3a
entry time (h) conversion” of 1a/% yield” of 3a/%
1 3 88 52
2 6 100 74
3 12 100 85 (82°)
4 24 100 85

“Reactions were carried out with 1a (0.2 mmol, 1.0 equiv) and 2d (0.3 mmol, 1.5 equiv) in dioxane (1 mL)
at 140 °C. °GC yields, using n-tetradecane as the internal standard. “An isolated yield by using column

chromatography.
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Table S5. Control experiments®

0O F O O F
F
F o, oK -
dioxane
F F 140°C, 24 h F F
F F
1a 2d (1.5 equiv) 3a
entry Deviations from the standard conditions conversion” of 1a/% yield” of 3a/%
1 None 100 85
2 in Air 85 40
3 benzoyl chloride instead of 1a 100 43
4 TEMPO (1.0 equiv) 100 64
5 18-crown-6 (1.0 equiv) 100 2
6° 10 mol % Pd(OAc),/20 mol % PPh; 100 61
7¢ 10 mol % Ni(cod)/20 mol % PPh; 100 60
8¢ 10 mol % Cul/10 mol % Phen 100 64

“Reactions were carried out with 1a (0.2 mmol, 1.0 equiv) and 2d (0.3 mmol, 1.5 equiv) in dioxane (1 mL)

at 140 °C for 24 h.  *GC yields, using n-tetradecane as the internal standard. €130 °C.
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3. Experimental Procedures and Spectroscopic Data for the Products
3.1 General procedure for decarboxylative cross-coupling of acyl fluorides 1 with potassium

perfluorobenzoates 2.

(0] F (0] 0 F
F
R F + OK - R F
dioxane
F F 140 °C, 12 h F F
F F
1 2d (1.5 equiv) 3

Method A: An oven-dried Schlenk tube (25 mL) containing a magnetic stirring bar was charged with acyl
fluoride 1 (0.2 mmol, 1.0 equiv) and potassium pentafluorobenzoates 2d (0.3 mmol, 1.5 equiv) in 1,4-dioxane
(1 mL) under argon. The mixture was heated at 140 °C with stirring for 12 h. After being at room
temperature, the mixture was quenched with saturated NH4ClI and the aqueous solution was extracted with
Et,O0. The combined organic extracts were dried over anhydrous MgSQys, then filtered and evaporated under
vacuum to obtain the crude product which was purified by column chromatography (Et,O/hexane) on silica

gel to afford the desired products 3.

F O o F
F
R-— N F o+ OK R D ]
L 1,4-dioxane O
F 140 °C, 36 h F
L F
1 2e (1.5 equiv) 3z, 3aa, 3ab

Method B: An oven-dried Schlenk tube (25 mL) containing a magnetic stirring bar was charged with acyl
fluoride 1 (0.2 mmol, 1.0 equiv) and potassium perfluorobenzoates 2 (0.3 mmol, 1.5 equiv) in 1,4-dioxane (2
mL) under argon. The mixture was heated at 140 °C with stirring for 36 h. After being at room
temperature, the mixture was quenched with saturated NH4ClI and the aqueous solution was extracted with
Et,O0. The combined organic extracts were dried over anhydrous MgSQys, then filtered and evaporated under
vacuum to obtain the crude product which was purified by column chromatography (Et,O/hexane) on silica

gel to afford the desired products 3z, 3aa, or 3ab.

3.2 Spectroscopic Data for the Products.

(Pentafluorophenyl)(phenyl)methanone (3a)’
O F

oaed
F F

F
3a
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Colorless oil. R = 0.35 (Et;0:hexane = 1:20). Isolated yield is 82% (44.7 mg). 'H NMR (400 MHz,
CDCls): 6 7.86-7.84 (m, 2H), 7.71-7.66 (m, 1H), 7.55-7.51 (m, 2H); ’F{'H} NMR (376 MHz, CDCl3, rt): §
—140.2 (m), —150.8 (m), —160.2 (m).

(2-Methylphenyl)(pentafluorophenyl)methanone (3b)°
Me O F

O
F F

F
3b

White solid. Rf = 0.45 (Et,0:hexane = 1:20). Isolated yield is 78% (44.6 mg). 'H NMR (400 MHz,
CDCl3): 6 7.50 (td, J=7.6, 1.2 Hz, 1H), 7.43 (d, J=8.4 Hz, 1H), 7.36 (d, /= 7.6 Hz, 1H), 7.30-7.27 (m, 1H),
2.66 (s, 3H); F{'H} NMR (376 MHz, CDCls, rt): § —141.0 (m), =151.0 (m), —160.4 (m).

(3-Methylphenyl)(pentafluorophenyl)methanone (3c)’
O F
oSl
F F
F
3c

Colorless oil. R = 0.38 (Et20:hexane = 1:20). Isolated yield is 87% (49.6 mg). 'H NMR (400 MHz,
CDClz): 6 7.67 (s, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.50 (d, J= 7.6 Hz, 1H), 7.41 (t,J = 7.6 Hz, 1H), 2.43 (s,
3H); F{'H} NMR (376 MHz, CDCls, rt): § —140.3 (m), —150.9 (m), —160.2 (m).

(Pentafluorophenyl)(3-(trifluoromethyl)phenyl)methanone (3d)°

O F
F F
F

3d

Colorless oil. R = 0.32 (Et;0:hexane = 1:20). Isolated yield is 82% (55.7 mg). 'H NMR (400 MHz,
CDCls): 6 8.12 (s, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.69 (t, J= 7.8 Hz, 1H); "F{'H}
NMR (376 MHz, CDCls, rt): § —63.3 (s), —139.8 (m), —149.2 (m), —159.5 (m).

(4-Methylphenyl)(pentafluorophenyl)methanone (3e)’
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O F
O Cr
Me F F
F
3e
White solid. Rf = 0.40 (Et;O:hexane = 1:20). Isolated yield is 83% (47.3 mg). 'H NMR (400 MHz,

CDCl3): 6 7.74 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 2.46 (s, 3H); ’F{'"H} NMR (376 MHz, CDCl;,
rt): 0 —140.3 (m), —151.1 (m), —160.3 (m).

(4-Butylphenyl)(pentafluorophenyl)methanone (3f)*
O F
Spod
F F
F
3f
Colorless oil. Rf = 0.42 (Et;0:hexane = 1:20). Isolated yield is 83% (54.4 mg). 'H NMR (400 MHz,
CDCl): 6 7.76 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 2.70 (t, J = 7.8 Hz, 2H), 1.67-1.59 (m, 2H),
1.42-1.32 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H); YF{'H} NMR (376 MHz, CDCl;, rt): 6 —140.4 (m), —=151.2 (m),

~160.3 (m).

[1,1'-Biphenyl]-4-yl(pentafluorophenyl)methanone (3g)’

O F
L
F F
F
3g

White solid. Rf = 0.36 (Et,O:hexane = 1:20). Isolated yield is 87% (60.4 mg). 'H NMR (400 MHz,
CDCls): 6 7.92 (d, J = 8.8 Hz, 2H), 7.74 (d, J = 8.4 Hz, 2H), 7.65-7.63 (m, 2H), 7.52-7.42 (m, 3H); °F{'H}
NMR (376 MHz, CDCl;, rt): 6 —140.1 (m), —150.7 (m), —160.1 (m).

(4-(Dimethylamino)phenyl)(pentafluorophenyl)methanone (3h)°
O F
F
wo O T2
*N F F
Me F
3h
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Yellow solid. Rf = 0.23 (Et;0:hexane = 1:5). Isolated yield is 88% (55.9 mg). 'H NMR (400 MHz,
CDCl): 6 7.73 (d, J = 8.8 Hz, 2H), 6.75 (d, J= 9.2 Hz, 2H), 3.12 (s, 6H); "’F{'H} NMR (376 MHz, CDCl;,
rt): 6 —140.8 (m), —152.6 (m), —160.8 (m).

(4-Methoxyphenyl)(pentafluorophenyl)methanone (3i)’
O F
Pl
MeO F F
F
3i

White solid. R¢=0.36 (Et20:hexane = 1:5). Isolated yield is 93% (56.3 mg). 'H NMR (400 MHz, CDCl;):
6 7.82 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 9.2 Hz, 2H), 3.91 (s, 3H); ’F{'H} NMR (376 MHz, CDCl;, rt): 6 —
140.5 (m), —151.5 (m), —160.3 (m).

4-(Pentafluorobenzoyl)benzonitrile (3j))

o F
Cr L
NC F F
F
3j

Colorless oil. Ry = 0.43 (EtyO:hexane = 1:5). Isolated yield is 97% (57.8 mg). 'H NMR (600 MHz,
CDCl): 6 7.95 (d, J = 8.4 Hz, 2H), 7.84 (d, J = 9.0 Hz, 2H); *C{'H} NMR (151 MHz, CDCl;): 6 184.2,
144.2 (dm), 143.2 (dm), 138.9, 137.9 (dm), 133.0, 130.0, 118.2, 117.6, 112.9 (m); F{'H} NMR (376 MHz,
CDCls, rt): 6 —139.4 (m), —148.5 (m), —159.2 (m). FT-IR (cm™): 2235, 1690, 1653, 1605, 1518, 1416, 1321,
1294, 1229, 1180, 1113, 999, 964, 960, 931, 902, 765, 727, 627, 544.  Anal. Calcd for C14H4FsNO: C, 56.58;
H, 1.36; N, 4.71%; Found: C, 56.56; H, 1.40; N, 4.61%.

(4-Benzoylphenyl)(pentafluorophenyl)methanone (3k)
O F
SUSHed
F F
) F
3k

White solid. Melting point: 149-150 °C. Rr=0.32 (Et;O:hexane = 1:10). Isolated yield is 92% (69.5 mg).
'"H NMR (400 MHz, CDCl3): 6 7.96 (d, J = 8.4 Hz, 2H), 7.92-7.89 (m, 2H), 7.83-7.81 (m, 2H), 7.64 (t, J =

7.4 Hz, 1H), 7.52 (t,J = 7.6 Hz, 2H); 3C{'H} NMR (151 MHz, CDCl;): § 195.6, 184.9, 144.1 (dm), 143.1,
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142.9 (dm), 138.4, 137.8 (dm), 136.6, 133.4, 130.4, 130.3, 129.6, 128.7, 113.6 (m); ’F{'H} NMR (376 MHz,
CDCl3, rt): 6 —139.7 (m), —149.6 (m), —159.6 (m). FT-IR (cm): 1676, 1659, 1524, 1491, 1323, 1234, 1115,
999, 980, 735, 702, 690. Anal. Calcd for C20HoFsO,: C, 63.84; H, 2.41%; Found: C, 63.91; H, 2.69%.

Ethyl 4-(pentafluorobenzoyl)benzoate (31)°

o F
SPped
~0 F F
o) F
3l

White solid. Rf = 0.35 (Et,O:hexane = 1:10). Isolated yield is 97% (66.8 mg). 'H NMR (400 MHz,
CDCl3): 6 8.18 (d, J = 8.8 Hz, 2H), 7.90 (d, J = 8.4 Hz, 2H), 4.43 (q, J = 7.2 Hz, 2H), 1.42 (t, J = 7.0 Hz,
3H); F{'H} NMR (376 MHz, CDCls, rt): § —139.8 (m), —149.6 (m), —159.7 (m).

(4-Nitrophenyl)(pentafluorophenyl)methanone (3m)°
O F

Pl
O,N F F

F
3m

Yellow solid. Rf = 0.53 (Et;0:hexane = 1:5). Isolated yield is 76% (47.9 mg). 'H NMR (400 MHz,
CDCls): 6 8.38 (d, J = 8.8 Hz, 2H), 8.02 (d, J = 9.2 Hz, 2H); "’F{'H} NMR (376 MHz, CDCl;, rt): 5 —139.0
(m), —147.9 (m), —158.7 (m).

(4-Fluorophenyl)(pentafluorophenyl)methanone (3n)’
O F
rCr
F F F
F
3n

Colorless oil. R = 0.35 (Et;0:hexane = 1:20). Isolated yield is 95% (55.1 mg). 'H NMR (400 MHz,
CDCls): 6 7.90-7.87 (m, 2H), 7.23-7.18 (m, 2H); F{'H} NMR (376 MHz, CDCls, rt): § —101.4 (s), —140.1
(m), -150.3 (m), —159.9 (m).

(4-Chlorophenyl)(pentafluorophenyl)methanone (30)’
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White solid. Rf = 0.39 (Et;O:hexane = 1:20). Isolated yield is 85% (52.3 mg). 'H NMR (600 MHz,
CDCl3): 6 7.79 (d, J=9.0 Hz, 2H), 7.51 (d, J = 9.0 Hz, 2H); ’F{'H} NMR (376 MHz, CDCl3, rt): 6 —140.0
(m), —150.0 (m), —159.7 (m).

(4-Bromophenyl)(pentafluorophenyl)methanone (3p)°
O F
Sped
Br F F
F
3p

White solid. Rf= 0.44 (Et;O : hexane = 1:20). Isolated yield is 86% (60.7 mg). 'H NMR (400 MHz,
CDCl): 6 7.72-7.66 (m, 4H); F{'H} NMR (376 MHz, CDCl3, rt): § —139.9 (m), —149.9 (m), —159.7 (m).

(2-Iodophenyl)(pentafluorophenyl)methanone (3q)

|l O F
Pod
F F
F
3q

Pale yellow oil. R¢=0.46 (Et;0 : hexane = 1:20). Isolated yield is 96% (76.2 mg). 'H NMR (600 MHz,
CDCls): 6 8.01 (dd, J = 8.7, 0.9 Hz, 1H), 7.51-7.46 (m, 2H), 7.26-7.24 (m, 1H); *C{'H} NMR (151 MHz,
CDCl3): 0 186.9, 145.1 (dm), 143.9 (dm), 141.7, 141.5, 137.8 (dm), 133.8, 131.2, 128.6, 110.1 (m), 92.5;
YF{'H} NMR (376 MHz, CDCl3, rt): § —139.3 (m), —148.4 (m), —160.4 (m). FT-IR (cm™): 1682, 1650,
1580, 1528, 1487, 1393, 1329, 1242, 1121, 1009, 995, 984, 824, 793.  Anal. Calcd for C13H4FsI1O0: C, 39.22;
H, 1.01. Found: C, 39.62; H, 0.91.

(Pentafluorophenyl)(3,4,5-trimethoxyphenyl)methanone (3r)’
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O F
MeO ‘ ! F
MeO F F
OMe F
3r
White solid. R¢=0.33 (Et;O:hexane = 1:5). [Isolated yield is 95% (68.7 mg). '"HNMR (400 MHz, CDCl5):

6 7.08 (s, 2H), 3.97 (s, 3H), 3.88 (s, 6H); ’F{'H} NMR (376 MHz, CDCl3, rt): § —140.2 (m), —150.6 (m), —
159.9 (m).

Naphthalen-2-yl(pentafluorophenyl)methanone (3s)

O F
9ol

F F

F
3s

White solid. Melting point: 69-71 °C. Rr= 0.30 (Et2O:hexane = 1:20). Isolated yield is 97% (62.7 mg).
'"H NMR (400 MHz, CDCls): 6 8.23 (s, 1H), 8.03-7.91 (m, 4H), 7.69-7.65 (m, 1H), 7.61-7.57 (m, 1H);
BC{'H} NMR (151 MHz, CDCl3): J 185.3, 144.0 (dm), 142.6 (dm), 137.8 (dm), 136.6, 133.6, 133.1, 132.5,
123.0, 129.8, 129.3, 128.1, 127.5, 123.9, 114.3 (m); ’F{'"H} NMR (376 MHz, CDCls, rt): 6 —140.1 (m), —

150.7 (m), -160.0 (m). FT-IR (cm™): 1670, 1626, 1522, 1500, 1354, 1321, 1225, 1190, 1132, 1100, 999,
995, 810, 800. Anal. Caled for Ci7H7FsO: C, 63.37; H, 2.19%; Found: C, 63.54; H, 2.27%.

(Pentafluorophenyl)(quinolin-6-yl)methanone (3t)

o F
O CC
NS

N F F
F
3t

White solid. Melting point: 113-114 °C.  Ry=0.28 (Et;O:hexane = 1:1). Isolated yield is 99% (63.9 mg).
"H NMR (600 MHz, CDCls): § 9.06 (dd, J = 4.2, 1.8 Hz, 1H), 8.28-8.21 (m, 4H), 7.52 (dd, J = 8.4, 4.2 Hz,
1H); BC{'H} NMR (151 MHz, CDCl3): 6 184.7, 153.6, 150.8, 144.0 (dm), 142.8 (dm), 138.0, 137.8 (dm),
134.0, 132.6, 131.0, 127.8, 127.6, 122.6, 113.8 (m); ’F{'H} NMR (376 MHz, CDCls, rt): 6 —139.8 (m), —
149.8 (m), —159.6 (m). FT-IR (cm™): 1684, 1620, 1518, 1495, 1356, 1318, 1231, 1175, 1123, 1105, 988,
916, 781. Anal. Calcd for Ci6HeFsNO: C, 59.46; H, 1.87; N, 4.33%; Found: C, 59.34; H, 1.74; N, 4.32%.

Furan-2-yl(pentafluorophenyl)methanone (3u)®
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(@] F
0 F
\
F F
F
3u

Orange oil. R¢=0.40 (EtO : hexane = 1:5). Isolated yield is 83% (43.3 mg). 'HNMR (400 MHz, CDCl5):
6 7.71-7.71 (m, 1H), 7.30-7.29 (m, 1H), 6.66-6.65 (m, 1H); ’F{'H} NMR (376 MHz, CDCl;, rt): 6 —140.1
(m), -149.9 (m), —160.0 (m).

(Pentafluorophenyl)(thiophen-2-yl)methanone (3v)°
O F
S F
\ |
F F
F
3v

Purple oil. R¢=0.35 (Et;O:hexane = 1:10). Isolated yield is 72% (39.8 mg). 'H NMR (400 MHz, CDCl5):
6 7.87-7.86 (m, 1H), 7.54-7.52 (m, 1H), 7.20-7.18 (m, 1H); ’F{'H} NMR (376 MHz, CDCl;, rt): 6 —140.2
(m), —150.5 (m), —159.9 (m).

1-(Pentafluorophenyl)-3-phenylprop-2-en-1-one (3w)’
O F
oSl
F F
F
3w

White solid. Rf = 0.30 (Et;O:hexane = 1:20). Isolated yield is 88% (52.6 mg). 'H NMR (600 MHz,
CDCl3): 6 7.59 (d, J= 6.6 Hz, 2H), 7.53 (d, /= 16.2 Hz, 1H), 7.48-7.42 (m, 3H), 7.04 (d, /= 16.2 Hz, 1H);
PF{'H} NMR (376 MHz, CDCls, rt): 6 —140.8 (m), —150.5 (m), —160.2 (m).

4-(Pentafluorobenzoyl)-N,N-dipropylbenzenesulfonamide (3x)

O F
F
L T T
N\
Me™ > S F F
F
3x
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White solid. Melting point: 72-73 °C. Rr= 0.40 (Et,O:hexane = 1:5). Isolated yield is 87% (75.5 mg).
"H NMR (600 MHz, CDCl5): 6 7.94 (m, 4H), 3.13-3.10 (m, 4H), 1.58-1.52 (m, 4H), 0.86 (t, J = 7.5 Hz, 6H);
BC{'H} NMR (151 MHz, CDCl3): § 184.4, 146.1, 144.1 (dm), 143.1 (dm), 138.5, 137.9 (dm), 130.3, 113.3
(m), 127.7, 50.1, 22.1, 11.2; F{'H} NMR (376 MHz, CDCls, rt): 6 —139.6 (m), —149.1 (m), —159.5 (m).
FT-IR (cm™): 2976, 2940, 2880, 1686, 1522, 1503, 1344, 1317, 1233, 1159, 990, 610. HRMS (FAB"):
Calcd for C19H19FsNO3S™: 436.1000. Found: 436.1004 [M+H]".

2-Isobutoxy-5-(4-methyl-5-(pentafluorobenzoyl)thiazol-2-yl)benzonitrile (3y)
F F
Me NG Q

— s F
Me (0] \ |
N F F

3y

White solid. Melting point: 156-158 °C.  Rr=0.34 (EtO:hexane = 1:5). Isolated yield is 81% (75.5 mg).
"H NMR (600 MHz, CDCl5): 6 8.19 (d, J = 2.4 Hz, 1H), 8.10 (dd, J = 9.0, 2.4 Hz, 1H), 7.02 (d, J= 9.0 Hz,
1H), 3.91 (d, J = 6.6 Hz, 2H), 2.71 (s, 3H), 2.24-2.17 (m, 1H), 1.09 (d, J = 6.6 Hz, 6H); *C{'H} NMR (151
MHz, CDCl3): 0 175.9, 170.2, 163.2, 163.0, 143.5 (dm), 142.9 (dm), 137.9 (dm), 133.0, 132.6, 131.2, 125.4,
115.6 (m), 115.2, 112.9, 103.4, 75.9, 28.3, 19.2, 18.5; ’F{'H} NMR (376 MHz, CDCl;, t): 6 —140.8 (m), —
149.8 (m), —159.3 (m). FT-IR (cm): 2968, 2200, 1634, 1603, 1514, 1497, 1427, 1414, 1341, 1294, 995,
789. Anal. Calcd for C22HisFsN>O,S: C, 56.65; H, 3.24; N, 6.01%; Found: C, 56.75; H, 3.26; N, 5.90%.

Phenyl(2,3,5,6-tetrafluorophenyl)methanone (3z)

O F
P
F
F
3z

Colorless oil. Rf = 0.30 (Et20:hexane = 1:20). Isolated yield is 58% (29.3 mg). 'H NMR (400 MHz,
CDCls): 6 7.88-7.86 (m, 2H), 7.70-7.66 (m, 1H), 7.55-7.51 (m, 2H), 7.27-7.18 (m, 1H); ’F{'H} NMR (376
MHz, CDCl;, rt): § —137.4 (m), —141.1 (m).

Naphthalen-1-yl(2,3,5,6-tetrafluorophenyl)methanone (3aa)®
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White solid. Rf = 0.24 (Et;O:hexane = 1:20). Isolated yield is 45% (27.6 mg). 'H NMR (400 MHz,
CDCl3): 6 9.15-9.13 (m, 1H), 8.14 (d, /= 8.0 Hz, 1H), 7.96 (d, /= 8.4 Hz, 1H), 7.78-7.72 (m, 2H), 7.66-7.62
(m, 1H), 7.52-7.49 (m, 1H), 7.27-7.18 (m, 1H); ’F{'H} NMR (376 MHz, CDCl3, rt): § —137.6 (m), —141.6
(m).

(4-Methoxyphenyl)(2,3,5,6-tetrafluorophenyl)methanone (3ab)°
O F
Py
MeO F
F
3ab

White solid. Rr = 0.32 (Et,O : hexane = 1:5). Isolated yield is 64% (36.5 mg). 'H NMR (400 MHz,
CDCl3): 6 7.84 (d, J=9.2 Hz, 2H), 7.24-7.15 (m, 1H), 6.98 (d, J = 9.2 Hz, 2H), 3.90 (s, 3H); '’F{'H} NMR
(376 MHz, CDCl3, 1t): 6 —137.6 (m), —141.4 (m).

(Pentafluorophenyl)(phenyl)methanone-o->C (3a->C)°

0 F
: *c F
F F
F
3a-'3C

Colorless oil. Rf = 0.35 (Et20:hexane = 1:20). Isolated yield is 51% (28.1 mg). 'H NMR (400 MHz,
CDCls): § 7.87-7.84 (m, 2H), 7.71-7.67 (m, 1H), 7.55-7.52 (m, 2H).; *C{'H} NMR (151 MHz, CDCl3): §
185.4 (13C), 143.9 (dm), 142.6 (dm), 137.8 (dm), 136.1 (d, J = 60.1 Hz), 135.2, 129.9 (d, J = 3.5 Hz), 129.2
(d, J=4.7 Hz), 114.1 (m); "’F{'H} NMR (376 MHz, CDCl3, rt): § —140.1 (m), —150.7 (m), —160.1 (m).
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Negative scope (for reference only)

O O F
Yy oHed
© HO MeO F Me
F

0% 0% 15%
(0] F (0] F (0] F
XX OXr O
F F NH, F
F (0] F F
0% 8% 0%
(0] F (@) F (0] F
F
F F F F
trace 0% 0%

3.4 Gram-Scale Synthesis of 3s

0 F O 0O F
F
Fo, oK F
1,4-dioxane
F F 140 °C, 24 h F F
F F

1s 2d 3s

An oven-dried two-necked flask (500 mL) containing a magnetic stirring bar was charged with acyl

fluoride 1s (6.0 mmol, 1.0 equiv) and potassium pentafluorobenzoates 2d (9.0 mmol, 1.5 equiv) in 1,4-

dioxane (30 mL) under argon. The mixture was heated at 140 °C with stirring for 24 h.  After being at

room temperature, the mixture was quenched with saturated NH4Cl and the aqueous solution was extracted

with Et;0. The combined organic extracts were dried over anhydrous MgSQs, then filtered and evaporated

under vacuum to obtain the crude product which was purified by column chromatography (Et,O/hexane =

1:20) on silica gel to afford the desired products 3s (1.40 g, 4.35 mmol) in 72% yield.
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3.5 Mixed Anhydride Synthesis

(@) F (0] (@] F
F F
SAED oo, w0
dioxane dioxane
F F rt, 12 h 140°C, 12 h F F
F F
2f 3a

An oven-dried Schlenk tube (25 mL) containing a magnetic stirring bar was charged with benzoyl chloride
(0.2 mmol, 1.0 equiv) and silver pentafluorobenzoates 2e (0.3 mmol, 1.5 equiv) in 1,4-dioxane (1 mL) under
argon. The mixture was stirred under room temperature for 12 h in dark. The measurements of °F {'H}
NMR showed the three complex signals assignable to three types of fluorine atoms at 6 —137.7 (m), —146.9
(m), —160.7 (m), which are different from those of 2f (6 —144.8 (m), —155.5 (m), —162.4 (m)), implying the
formation of the mixed anhydride as the intermediate. However, even heating of the mixture at 140 °C for

12 h gave 3a in 3% GC yield.

3.6 Trapping CeFsK Species

F (0] ) (0] F
1. 1,4-dioxane

F F
OK 140 °C, 12 h O O
F F 2. then, benzoyl chloride F F

F rt, 24 h

2d (1.5 equiv) 3a

An oven-dried Schlenk tube (25 mL) containing a magnetic stirring bar was charged potassium
pentafluorobenzoates 2d (0.3 mmol, 1.5 equiv) in 1,4-dioxane (1 mL) under argon. The mixture was heated
at 140 °C with stirring for 12 h.  After being at room temperature, benzoyl chloride (0.2 mmol, 1.0 equiv)
was added under argon. The mixture was stirred for 24 h at room temperature. Then the mixture was
quenched with saturated NH4CI and the aqueous solution was extracted with Et;O. The combined organic
extracts were dried over anhydrous MgSOs, then filtered and evaporated under vacuum to obtain the crude
product in 3% GC yield.

Attempt to trap CeFsK species with benzoyl fluoride and I, instead of benzoyl chloride gave no desired

products.
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4. Copies of 'H, 1*C{*H}, and *°F{*H} NMR Charts for the Products
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"H NMR (400 MHz) and "F{'H} NMR (376 MHz) spectra of 3a (rt, CDCl3).

S19



BEHRIIITEAIIARE &
MaENMNNNNNNNNNNNNNN o
o e |
.
I
H Me O F
O 0 F
F I
3b
1
|
“hn“ A . L_J-_,—.J__
e ¥
oW~ — (=e]
S®@o0Q =
-0 — o3
: 7

0 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

5888 383883
00T TTTOOOO
S3I3IT 2E2E2
L3S PR
1
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190

1 (ppm)

'H NMR (400 MHz) and '°F{'H} NMR (376 MHz) spectra of 3b (rt, CDCL).

S20



Ev'e—

9z'L
6e'L
WL
EV'L
6¥'L

LG'L
09'L
9L

L9'L

Me

10 05 00

1.5

20

50 45 40 35 3.0 25

1 (ppm)

75 70 65 60 55

95 90 85 80

92094
G091
€091+
L2091~
61091+
81091
91094+
1094
109 —-u_.
b9

¥6°05L-

9e°0vL-
SE0vL-
yEOovL-
£E°0rL-
0eovL-
0gorL- ]
Al A

-190

-170

-150

-110 -130

60 -70 -80 -90
1 (ppm)
S21

-50

30 -40

-10 -20
"H NMR (400 MHz) and "’F{'H} NMR (376 MHz) spectra of 3¢ (rt, CDCl3).

0

10




L sL0'L

) e0L
2 oot

960

10 05 00

1.5

20

50 45 40 35 3.0 25

1 (ppm)

75 70 65 60 55

95 90 85 80

156G
05651~
8v'651-
9v'651-
Sv'651-
£v'6oL-
Lr6G1-
6¢'651-
8TB3I-
pL6YL-
8L 681"
E.mm_-w
£L6EL-

€E'€9—

-190

-170

60 -70 -80 -90 -110 -130 -150
1 (ppm)

-50

30 -40

-20

-10

0

10

0

'H NMR (400 MHz) and '°F{'H} NMR (376 MHz) spectra of 3d (rt, CDCL).

S22



ore— -

8¢ Ly

Me

JL

Vel ——
ees/
€L'L —
sr'2/

=00

95 90 85 80

10 05 00

1.5

50 45 40 35 30 25 20

1 (ppm)

70 65 6.0 55

7.5

£€°0911
26°091-
0£°0911
820911
92091~
SZ'091-1
£2°0911
120911
6109
8Loat \

ELLGH-

6E°0vL-
9e°0F TW

£€°0vL-
LE0vL-

-190

-170

-90 -110 -130 -150
1 (ppm)

-80

-70

-60

-50

-30 40

0 -10 -20

10

"H NMR (400 MHz) and "’F{'H} NMR (376 MHz) spectra of 3e (rt, CDCl3).

S23



cou
¥6'0
960
ve'L
9L
8e'l
oF'L
vl

651
19l
£9'L

o'l
19/

89'¢
0L¢
cle

9¢'L
—m,hW
€E°L
SL°L
R.hw

——

FG0'E

+90¢
=10¢

=00¢

=10¢

Fi6'L

10 05 00

1.5

20

50 45 40 35 30 25
1 (ppm)

75 70 65 60 55

95 90 85 80

0¥ 091
8E°091-
LE°0911
€091
££°091
LE'091
0E°091-
L2091
S¢09 _.-U L
g9

oA

L opL-
6€°0F TW

SE0pL-
ee0pL-

-190

-170

60 -70 -80 -90 -110 -130 -150
1 (ppm)

-50

30 -40

-20

-10

0

10

0

'H NMR (400 MHz) and "°F{'H} NMR (376 MHz) spectra of 3f (rt, CDCL).

S24



95 90 85 80

10 05 00

1.5

70 65 60 55 50 45 40 35 3.0 25 20
1 (ppm)

7.5

€L'09L
21091
010911
10091~
907091~
#0091~
€009
L0091~
m.m,mm_.-w_.

PL0S1-

2L ovl-
m_,.cv_.-w

ZLovl-
oLovl-

-110 -130 -150 -170 -190

-60 -70 -80 -90
1 (ppm)

-50

-30 40

0 -10 -20

10

"H NMR (400 MHz) and "°F{'"H} NMR (376 MHz) spectra of 3g (rt, CDCl5).

S25



ale— -

vL9~
9,97

9cL—

2N
vLLs

=

|II.

~€0'9

=00¢

Figl

10 05 00

1.5

20

30 25

50 45 40 35
1 (ppm)

55

75 70 65 60

95 90 85 80

98091~
8091~
€8°091-
6,091~
817091~
¥ 094~
L 091~
LLO9L-
L9251~
_.m.mm—-v
9G°eG -
28 0vl-
08'0vL-
LL0vL-
SL0pL-

-190

-170

60 -70 -80 -90 -110 -130 -150
1 (ppm)

-50

-30 40

-20

-10

0

10

0

'H NMR (400 MHz) and '°F{'H} NMR (376 MHz) spectra of 3h (rt, CDCL).

S26



Bn &85 &
M~ M~M~© o
SN NS |
( |
| |
] ||
i
. ). 1
iy by ¥
S 3 =
L] T IN T cl\J T T T T T Im T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
3§85 IRINIIBEGAS
oo o = e e T e B e W e W e B e Y e e
ITIYT WUDOW00000000
TR G S i Rl
I
]
In I
0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190

1 (ppm)

'H NMR (400 MHz) and "°F{'H} NMR (376 MHz) spectra of 3i (rt, CDCls).

S27



9CL—
€81

98LN - S e

veLT
G6'L

3j

“~
o

N(

»00'¢
002

10 05 00

1.5

20

30 25

50 45 40 35
1 (ppm)

55

75 70 65 60

95 90 85 80

mm,mh
m_. ,hhw
11

06zl
SOELL
85 LLL7
.vw.w_._x\
_.c.cm_./.
A

74N
mw.w_.—w

COEEL

ELLEN
ZL8EL
SL8ELY
z6'8e L
8ezhL
ZeEpL
YEEPL
oL Pl
eLppl]
00°SP 11
£0'GpL]
So'SpL

cey8l—

180

70 60 50 40 30 20 10

80

170 160 150 140 130 120 110 100 90
1 (ppm)

180

0

S28



||||||||||||

0 10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130
1 (ppm)

-150 -170 -190

"H NMR (600 MHz), 3C{'H} NMR (151 MHz) and "’F{'H} NMR (376 MHz) spectra of 3j (rt, CDCl5).

S29



kro,m
el
»66'L
00
96°L

95 90 85 80

10 05 00

15

50 45 40 35 30 25 20
1 (ppm)

70 65 60 55

7.5

S6'9L
gl ,hhv
LE°LL

ww.m_‘:_
65°ELL
L9ELL
Z9ELL

Y96zl

74
1

220

Lol
zreeLs
£9'9€1
wm.mm%
86'9€)

GE'8E L
89'8€ |1
80°EPl]
AR
YT EPL
681
R ad

e v8l—

29661 —

170

T

180

70 60 S50 40 30 20 10

80

150 140 130 120 110 100 90
1 (ppm)

180 160

0

S30



0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130
1 (ppm)

-150 -170 -190

"H NMR (400 MHz), 3C{'H} NMR (151 MHz) and ’F{'H} NMR (376 MHz) spectra of 3k (rt, CDCI;).

S31



or'y
vy
EV'y

Sty

9cL—

mw‘h
—m.h.v

118~ —_

618/

iy,

=0’

=60¢

+00¢
=86'L

95 90 85 80

10 05 00

15

20

50 45 40 35 30 25
1 (ppm)

60 55

70 65

7.5

81651
11651
GL'6S L
€L651
LL'6S
04651
89651
99'65 L
96511
£9851

19'6¥}-

£8°6EL-
cg'6EL-
18'6EL-
08'6EL-
08'6EL-
LLBEL-
9L'6EL-
SL6EL-
L BEL-

-190

-170

-150

-130

-110

-90
1 (ppm)

-60 -70 -80

-50

-30 -40

0 -10 -20

10

'H NMR (400 MHz) and "°F{'H} NMR (376 MHz) spectra of 31 (rt, CDCls).

S32



9L—

Fo.mv o B

£0'8
188~
6e8’

.

~€0¢
=007¢

95 90 85 80

10 05 00

15

20

6.0 55 50 45 40 35 30 25
1 (ppm)

70 65

7.5

8’851~
08851~
6851~
9,851~
G§L'851-
€851~
2L851-
69851~

wﬂmm_.'

%95t

98 Lyl

S8 Lyl -

yO'BEL-

€0'6EL- E—

LO'6EL-
LO'6EL-
00°6EL-
LE'8EL-
96'8EL-
S6'8EL-
y6'8EL-
£6'8EL-

-130 -145 -160 -175 -190
1 (ppm)

-115

-90 -100

-80

-70

50

"H NMR (400 MHz) and "F {'H} NMR (376 MHz) spectra of 3m (rt, CDCl3).

S33



A LA—L

T T
8 8
[ [
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
< 2T IWBRI
- [=N=] ocoomoood
2 I3 fwos e
|' o s
I
0 10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190
1 (ppm)

'"H NMR (400 MHz) and "F {'H} NMR (376 MHz) spectra of 3n (rt, CDCl5).

S34



9z L
052y
=
T R —
o/

=502
~00¢

95 980 85

10 05 00

15

20

50 45 40 35 30 25
1 (ppm)

60 55

75 70 65

8.0

08651
646511
LL°6SL-
SL6S1-
PL'6S1-1
2L 6G 1
04651
89651
996511
8868k

16°6¥1-

00°0rL-
66'6EL-
826'6EL-
26'6EL-
v6'6EL-
Y6 6EL-
£6°6EL-
Z6'6EL-

-190

-170

-150

-130

60 -70 -80 -90 -110
1 (ppm)

-50

-30 -40

0 -10 -20

10

"H NMR (600 MHz) and "°F{'"H} NMR (376 MHz) spectra of 3o (rt, CDCl5).

S35



9z'L
99°2L
197
89°L
69°L
042
LWL
eL'l

Br

F00'¥

95 980 85

10 05 00

15

20

50 45 40 35 30 25
1 (ppm)

60 55

75 70 65

8.0

8651
LLB5L
SL 651
€L'651-1
2L 651
0651
89'651-
996511
r9'651—|
BB -

68°6vL-

LE°6EL-
96'6EL-
S6°6EL-
y6'6EL-
L6'6EL-
L6'6EL-
06'6EL-
68'6EL-
g88'6EL-

-190

-170

-150

-130

-110

60 -70 -80 -90
1 (ppm)

-50

-30 -40

0 -10 -20

10

'"H NMR (400 MHz) and "F {'H} NMR (376 MHz) spectra of 3p (rt, CDCl5).

S36



ve'L
ve'L
ge'L
gL
9L
9Z'L
oL
9L
FAA
8L
6% L1
6% L1
0549
052+

LGl -

152/
008
008
E_m;_
10’8

=10'}
=0

=00'}

95 90 85 80

10 05 00

1.5

20

30 25

50 45 40 35
1 (ppm)

70 65 6.0 55

7.5

mm.mh/

gL'l
hm,hh\\

¥S'26—

PLOLL—

€9'8C14
9LLELY
€8°EELY

86961

90°LE L

GO'8EL|
89'8EL+
¥SLYLE

ZL Ll
ZLEhL
6LPPlL
L2l
laaads

L

L

r
F

A a4
€66y 1-

06'98L—

10

20

40

70 60

80

180 170 160 150 140 130 120 110 100 90
1 (ppm)

190

0

S37



L ol ol ol ol ol ot TR T T T T T T T v
||||||||||||||||||||

0 10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190
1 (ppm)

"H NMR (600 MHz), *C{'H} NMR (151 MHz) and "’F{'H} NMR (376 MHz) spectra of 3q (rt, CDCI;).

S38



—7.26

~7.08
~3.97
~-3.88

f

12,99 L
6.07"

95 90 85 80 75

0 65 60 55 50 45 40 35 30 25 20 1.
1 (ppm)

~ |2.00=

5 10 05 0.0

-140.23

i

-140.15
-140.17
-140.21

T T T T T

0

10

0

10 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130 -150 -170 -190
1 (ppm)

"H NMR (400 MHz) and "’F{'H} NMR (376 MHz) spectra of 3r (rt, CDCI3).

S39



9z
151
ISL
85/
65L
65
19°L1
59°/1
§9°/1
19714
L9
6928
69°L7,
162
€62
6L
G6°L]
86°/
00'8]
10'g
€08
€08
€28

95 90 85 80

10 05 00

15

20

6.0 55 50 45 40 35 30 25
1 (ppm)

70 65

7.5

S6'9L
gL ,hhv
LE°LL

R
SL'vLL
8ZviL
6ZHLL
mm.m&/
sp'4zh
oLgglL-
€621
Z8'6Z1
86'6Z1
1rZEL]
ZVEEL]
SSEEL]
85°9¢ 1
S6'9E L
$9'8E L]
ZvepLd
ov'EPL]
z8vhL

S2'68L—

L

10

20

40

60

70

80

180 170 160 150 140 130 120 110 100 90
1 (ppm)

190

0

S40



|||||||||||||||||

0 10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130
1 (ppm)

-150 -170 -190

"H NMR (400 MHz), *C{'H} NMR (151 MHz) and ’F{'H} NMR (376 MHz) spectra of 3s (rt, CDCl;).

S41



9z'L
_.m.x.u__

5L
€52 s
mm,_m

€28 o —

90'6
90'6 S
90'6

06

|

7.5

=001

Floy

F00'L|

10 05 00

1.5

20

30 25

50 45 40 35
1 (ppm)

55

70 65 6.0

95 90 85 80

mm,mh/

9L
hm,hh\\

0LELL
Nw”m:W
st

L9°L2l

€8°/21
G60EL~
mm.wmt\‘
LObELF
6691
86°LEL-
69814
161pL
8L'ehL
1zepi]
98 vl 1
6205}
£9°€5L’

L vBl—

10

20

70 60 50 40

80

180 170 160 150 140 130 120 110 100 90

190

0

1 (ppm)

S42



0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -110 -130
1 (ppm)

-150 -170 -190
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