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Experimental Details

1. General

Unless otherwise stated, NMR spectra were recorded in CDCl; at 300 MHz (‘H NMR) and
282 MHz ("’F NMR). All chemical shifts are reported in ppm relative to TMS or CECl,
(positive for downfield shifts) as external standards. DMF (>99.5%) and Cu (>99.0%) were
used without purification. S-(Trifluoromethyl)diphenylsulfonium triflate [Ph,SCF;] [OTf]
was synthesized according to the literature procedure." Other reagents were purchased from

commercial sources.

2. General Procedure for the Trifluoromethylation of Aryl- and Alkenylboronic Acids
(1a-q).

In a 5 mL sealed tube, biphen-4-ylboronic acid (39.9 mg, 0.201 mmol) and
[Ph,SCF;] [OTf] (162 mg, 0.4 mmol) were dissolved in DMF (3 mL). Copper powder (26.3
mg, 0.4 mmol) and NaHCO; (17.1 mg, 0.2 mmol) were added. The reaction mixture was then
stirred at 50 °C for 11 h. After dilution with diethyl ether (30 mL), the reaction mixture was
washed with water (3x20 mL), dried over anhydrous sodium sulfate and evaporated under
reduced pressure. The crude product was purified by column chromatography (eluent:
pentane), providing 4-(trifluoromethyl)biphenyl 2¢ ** (22.6 mg, 0.102 mmol, 51% yield) as a
white solid. '"H NMR (300 MHz, CD;COCD3): § 7.90 (d, J = 8.3 Hz, 2H), 7.81 (d, J= 8.3 Hz,
2H), 7.74 (dm, J = 7.6 Hz, 2H), 7.52 (t, J = 7.6 Hz, 2H), 7.44 (t, J = 7.4 Hz, 1H). °’F NMR
(282 MHz, CD;COCD;): -63.3 (s, 3F).

§—< >—CF3

1-tert-Butyl-4-trifluoromethyl-benzene (2b) *: Colorless oil. '"H NMR (300MHz, CDCLy): &
7.55 (d, J=8.3 Hz, 2H), 7.49 (d, J= 8.3 Hz, 2H), 1.34 (s, 9H). ’F NMR (282MHz, CDCl;): &
-62.0 (s, 3F).

o

1-Fluoro-4-(trifluoromethyl)benzene (2d) *: '"F NMR (282MHz, CDCl): -60.7 (s, 3F).
GC-MS (m/z): 164.0 (t =2.542 min).

CIOCH

1-Chloro-4-(trifluoromethyl)benzene (2€) **: Yellow oil. H NMR (300MHz, CDCl;): § 7.48 (d,
J=28.8 Hz, 2H), 7.41 (d, J= 8.8 Hz, 2H). ’F NMR (282MHz, CDCls): § -61.4 (s, 3F).

CF;

1,3-Dichloro-5-(trifluoromethyl)benzene (2f) **: Colorless oil. H NMR (300MHz, CDCL;): &
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7.55 (s, 1H), 7.52 (s, 2H). "°F NMR (282MHz, CDCLs): -62.7 (s, 3F).

NCQC%

4-(Trifluoromethyl)benzonitrile (2g) > : White solid. "H NMR (300MHz, CDCL3): & 7.75 (d, J
= 8.5 Hz, 2H), 7.70 (d, J= 8.5 Hz, 2H). "’F NMR (282MHz, CDCL;): & -63.9 (s, 3F).

OHC CF,

¢

4-(Trifluoromethyl)benzaldehyde (2h) *': Colorless oil. "H NMR (300MHz, CDCl;): & 10.09
(s, 1H), 8.00 (d, J = 7.9 Hz, 2H), 7.80 (d, J = 7.9 Hz, 2H). "°F NMR (282MHz, CDCl;): &
-62.7 (s, 3F).

O,N

CF,

¢

1-Nitro-3-(trifluoromethyl)benzene (2i) *: Yellow oil. "H NMR (300MHz, CDCl;): & 8.53 (s,
1H), 8.45 (d, J = 8.3 Hz, 1H), 7.99 (d, J = 7.9 Hz), 7.75 (t, J = 8.1Hz, 1H). ""F NMR
(282MHz, CDCly): & -62.6 (s, 3F).

OH

CF;

o

(3-(Trifluoromethyl)phenyl)methanol (2j) *¢: Yellow oil. 'H NMR (300MHz, CDCl;): § 7.64
(s, 1H), 7.56-7.54 (m, 2H), 7.47 (t, J=7.4Hz, 1H), 4.76 (d, J= 5.4Hz, 2H), 1.91 (t, J= 5.4Hz,
1H). ”F NMR (282MHz, CDCl;): & -62.4 (s, 3F).

CF;

5

2-(Trifluoromethyl)naphthalene (2k) **: White solid. '"H NMR (300MHz, CDCl;): § 8.16 (s,
1H), 7.97-7.90 (m, 3H), 7.66-7.57 (m, 3H). '’F NMR (282MHz, CDCL;): & -62.6 (s, 3F).

4-(3,3,3-Trifluoroprop-1-enyl)biphenyl (21) *¥: White solid. '"H NMR (300MHz, CDCl5): &
7.55 (m, 4H), 7.46 (d, J = 8.5Hz, 2H), 7.38 (tm, J = 7.7Hz, 2H), 7.31 (m, 1H), 7.12 (dq, J =
16.2Hz, J=1.8Hz, 1H), 6.17 (dq, J = 16.1Hz, J = 6.5Hz, 1H). ’F NMR (282MHz, CDCl;): &
-63.6 (d, J=6.5Hz, 3F).
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N
I

Z\CF,
3-(Trifluoromethyl)quinoline (2m) *: White solid. '"H NMR (300MHz, CDCl;): 6 9.11 (d, J =

1.5 Hz, 1H), 8.46 (s, 1H), 8.20 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.87 (tm, J =
7.2Hz, 1H), 7.68 (t, J=7.2Hz, 1H). "’F NMR (282MHz, CDCl;): § -61.4 (s, 3F).

o)

2-(Trifluoromethyl)benzofuran (2n) **: Colorless oil. '"H NMR (300MHz, CDCl3): & 7.68 (d, J
= 7.9Hz, 1H), 7.58 (dm, J = 8.3Hz, 1H), 7.45 (tm, J = 7.7Hz, 1H), 7.34 (tm, J = 7.2Hz, 1H),
7.18 (m, 1H). °F NMR (282MHz, CDCl;):  -65.2 (s, 3F).

O O CF3
4-(Trifluoromethyl)dibenzo[b,d]furan (20) ¥: White solid. "H NMR (300MHz, CDCl;): & 8.13

(d, J=7.7 Hz, 1H), 7.98 (d, J= 7.5 Hz, 1H), 7.70 (d, = 7.7 Hz, 1H), 7.67 (d, J = 8.5 Hz, 1H),
7.53 (t, J="7.8 Hz, 1H), 7.45-7.38 (m, 2H). '°F NMR (282MHz, CDCl): & -60.8 (s, 3F).

s9e

1-Phenoxy-4-(trifluoromethyl)benzene (2p) **: White solid. '"H NMR (300MHz, CDCLy): &
7.53 (d, J = 8.7 Hz, 2H), 7.36 (t, J = 7.5 Hz, 2H), 7.15-7.05 (m, 5H). ’F NMR (282MHz,
CDCl;): 6 -61.6 (s, 3F).

CF;

CF3

L,

4-(Trifluoromethyl)dibenzo[b,d]thiophene (2q): White solid. '"H NMR (300MHz, CDCl;): &
8.21 (d, J=7.9Hz, 1H), 8.08 (m, 1H), 7.78 (m, 1H), 7.67 (d, J = 7.7Hz, 1H), 7.42(m, 3H). "°F
NMR (282MHz, CDClLy): & -62.7 (s, 3F). >*C NMR (100MHz, CDCl;): § 139.5 (q, J = 1.5Hz),
137.4, 136.4, 134.3, 127.6, 125.2 (q, J = 33Hz), 124.8, 124.7, 124.3 (q, J = 5.2 Hz), 124.3,
124.2 (q, J=273Hz), 122.6, 121.7. EI (m/z, %): 253 (14.7), 252 (100), 251 (14.0), 233 (12.1),
202 (9.4), 184 (52.2), 139 (18.1), 126 (10.0). IR (KBr): 1455, 1445, 1403, 1335, 1302, 1254,

1200, 1174, 1133, 1108, 1074, 1030, 799, 748 cm™. HRMS for C3H,F;S: 252.0221; Found:
252.0223.
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F NMR and M SAnalysis of Reaction Mixtures

The NMR experiments listed in Table 1 were run directly without any further purification of
the reaction mixtures. All the experiments were done in the reaction solvents, using [OTf]
(from [Ph,SCF;]'[OT{]") as the internal standard.

Table 1, entry 1 ("’F NMR in DMF)
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Table 1, entry 5 ("’F NMR in DMF)

& 58 =8
H ~\°’ 7 3
on

CF3

. e

l =

2a b
e e

‘ CFH

T T T T T T T
20 40 &0 80 100 120 140 160 PPM

Table 1, entry 6 ("’F NMR in DMF)

S7



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

61 548

T 658
78574
140.758
-1 40808

.-\:';
—

on
CFa
e
| o
=
2a
- Bjae
1 L}
hc FH
T T
20 40 & -8 100 120 140 160 PPM
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