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General remarks: 'H and *C NMR spectra were recorded on a Bruker
Avance-300 MHz or Bruker Avance-500 MHz spectrometer for solutions in CDCl3
with tetramethylsilane (TMS) as an internal standard; J-values are in Hz.
Commercially obtained reagents were used without further purification. Flash column
chromatography was carried out using Huanghai 300-400 mesh silica gel at increased

pressure.

General procedure: Under air, TBAB (2.0 g), Cs,CO3 (488.7 mg, 2.0 equiv),
NHC-Pd(Il)-Im complex 1 (4.9 mg, 1.0 mol %), styrenes 3 (0.90 mmol) and aryl
chlorides 2 (0.75 mmol) were successively added into a sealed tube. Then the mixture
was stirred at 140 °C for 12 h. After cooling to room temperature, the reaction
mixture was diluted with ethyl acetate, washed with 1 M HCI (15 mL x 2), brine
(15 mL x 2) and dried over anhydrous Na,SO4. The solvent was evaporated in vacuo
and then purified by flash column chromatography on silica gel to give the pure

products.
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Characterization data and spectra

Compound 4a [1]: a white solid; '"HNMR (300 MHz, CDCl5) & 7.08 (s, 2H),
7.20-7.35 (m, 6H), 7.47-7.50 (m, 4H); *C NMR (125 MHz, CDCls) & 126.5, 127.6,

128.66, 128.70, 137.3.
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Compound 4b [1]: a colorless liquid; '"H NMR (500 MHz; CDCls) & 3.82 (s, 3H), 6.81
(d, J=8.0 Hz, 1H), 7.04-7.11 (m, 4H), 7.19-7.35 (m, 4H), 7.49 (d, J = 8.0 Hz, 2H);
C NMR (125 MHz, CDCl3) & 55.3, 111.8, 113.3, 119.3, 126.5, 127.7, 128.6, 128.7,
129.6, 137.3, 138.8, 159.9.
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Compound 4¢ [2]: a white solid; 'HNMR (300 MHz, CDCls) & 2.34 (s, 3H),
7.00-7.11 (m, 3H), 7.18-7.34 (m, 6H), 7.46-7.49 (m, 2H); C NMR (125 MHz,
CDCls) 6 21.4,123.7,126.4, 127.2, 127.5, 128.40, 128.44, 128.5, 128.6, 128.8, 137.2,
137.4, 138.1.
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Compound 4d [2]: a colorless liquid; "H NMR (300 MHz, CDCls) & 2.38 (s, 3H), 6.96
(d, J = 15.9 Hz, 1H), 7.13-7.34 (m, 7H), 7.47-7.57 (m, 3H); >C NMR (125 MHz,
CDCls) 6 19.9, 125.4, 126.2, 126.55, 126.57, 127.5, 127.6, 128.7, 130.0, 130.4, 135.8,
136.4, 137.7.
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Compound 4e [3]: "HNMR (300 MHz, CDCls) & 6.97-7.10 (m, 4H), 7.23-7.44 (m,
3H), 7.48-7.51 (m, 4H); °C NMR (75 MHz, CDCls) & 115.5 (d, Jor = 21.6 Hz),
126.4, 127.4, 127.6, 127.9 (d, Jor = 8.0 Hz), 128.4, 128.7, 133.4, 137.1, 162.2 (d, Je.r
=245.6 Hz).
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Compound 4f [4]: a white solid; 'H NMR (300 MHz, CDCl;) & 2.35 (s, 3H), 7.04 (d,
J=16.5Hz, 1H), 7.10 (d, J = 16.5 Hz, 1H), 7.16 (d, J = 7.8 Hz, 2H), 7.23 (t, J =
7.8 Hz, 1H), 7.34 (t, J = 7.8 Hz, 2H), 7.41 (d, J = 7.8 Hz, 2H), 7.49 (d, J = 7.5 Hz,
2H); *CNMR (125 MHz, CDCly) & 21.2, 12637, 126.41, 127.4, 127.7, 128.61,
128.62, 129.4, 134.5, 137.48, 137.50.
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Compound 4g [2]: a yellow solid; '"H NMR (300 MHz, CDCls) & 7.14 (d, J = 16.5 Hz,
1H), 7.28 (d, J = 16.5 Hz, 1H), 7.34-7.43 (m, 3H), 7.56 (d, J= 7.5 Hz, 2H), 7.63 (d, J
= 8.4 Hz, 2H), 8.22 (d, J = 8.4 Hz, 2H); *C NMR (75 MHz, CDCl;) & 124.1, 126.2,
126.8, 127.0, 128.8, 128.9, 133.3, 136.1, 143.8, 146.7.
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Compound 4h [5]: a yellow solid; "H NMR (300 MHz, CDCl5) 8 6.93 (d, J = 15.9 Hz,

1H), 7.00 (dd, J = 3.6, 5.1 Hz, 1H), 7.06-7.07 (m, 1H), 7.18-7.37 (m, SH), 7.45-7.48

(m, 2H); "C NMR (CDCls, 125 MHz) & 121.8, 124.3, 126.1, 126.3, 127.6, 128.3,

128.7, 136.9, 142.9.
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Compound 4i [5]: a white solid; '"H NMR (500 MHz, CDCl) & 3.83 (s, 3H), 6.90 (d, J

= 8.5 Hz, 2H), 6.97 (d, J = 16.0 Hz, 1H), 7.07 (d, J = 16.0 Hz, 1H), 7.23 (t, J =

7.5 Hz, 1H), 7.34 (t, J = 7.5 Hz, 2H), 7.45 (d, J = 8.5 Hz, 2H), 7.49 (d, J = 8.5 Hz,

2H); C NMR (125 MHz, CDCls) & 55.3, 114.1, 126.2, 126.6, 127.2, 127.7, 128.2,

128.6, 130.2, 137.7, 159.3.
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Compound 4j [6]: a white solid; "H NMR (500 MHz, CDCl;) & 6.92 (t, J = 8.0 Hz,
1H), 7.01 (d, J = 15.6 Hz, 1H), 7.07 (d, J = 15.6 Hz, 1H), 7.17-7.35 (m, 6H), 7.47 (d,
J =17.5Hz, 2H); *C NMR (125 MHz, CDCls) & 112.7 (d, Jcr = 21.8 Hz), 114.3 (d,
Jer = 21.4 Hz), 1224, 126.6, 127.4, 127.9, 128.7, 130.0, 136.8, 139.7 (d, Jor =
7.7 Hz), 163.1 (d, Je.p = 243.8 Hz).
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Compound 4k [7]: a white solid; 'H NMR (300 MHz, CDCl3) o 1.32 (s, 9H), 7.05 (d,
J=16.5Hz, 1H), 7.09 (d, J = 16.5 Hz, 1H), 7.22 (t, J = 7.0 Hz, 1H), 7.31-7.37 (m,
4H), 7.44 (d, J = 8.0 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H); *C NMR (125 MHz, CDCl5)
831.3,34.6,125.6,126.2,126.4, 127.4, 127.9, 128.5, 128.6, 134.5, 137.5, 150.7.
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Compound 41 [8]: a colorless liquid; "H NMR (500 MHz, CDCl;) & 2.31 (s, 3H), 2.39
(s, 3H), 6.95 (d, J = 16.0 Hz, 1H), 6.99-7.02 (m, 2H), 7.22-7.36 (m, 4H), 7.48-7.51
(m, 3H); °C NMR (125 MHz, CDCl3) § 19.8, 21.1, 125.3, 126.4, 126.9, 127.4, 128.6,
129.0, 131.2, 133.5, 135.6, 137.3, 137.8.
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Compound 4m [3]: a white solid; 'H NMR (500 MHz, CDCls) & 2.35 (s, 3H), 2.37 (s,

3H), 7.03 (d, J = 15.9 Hz, 1H), 7.06-7.09 (m, 2H), 7.16 (d, J = 7.5 Hz, 2H), 7.22-7.32

(m, 3H), 7.40 (d, J = 8.0 Hz, 2H); *C NMR (125 MHz, CDCLy) & 21.2, 21.4, 123.6,

126.4,127.1, 127.8, 128.2, 128.4, 128.5, 129.4
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, 134.6, 137.4,137.5, 138.2.
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Compound 4n [9]: a yellow solid; "H NMR (500 MHz, CDCl;) & 7.06 (d, J = 16.5 Hz,

1H), 7.10 (d, J = 7.0 Hz, 2H), 7.22 (d, J = 16.5 Hz, 1H), 7.52 (t, J = 7.0 Hz, 2H), 7.61

(d, J= 8.0 Hz, 2H), 8.22 (d, J = 8.0 Hz, 2H); >C NMR (125 MHz, CDCl3) § 115.9 (d,

Jor =21.8 Hz), 124.1, 126.1 (d, Jey = 2.3 Hz), 126.8, 128.6 (d, Jor = 8.1 Hz), 132.0,

132.4,143.7, 146.8, 163.0 (d, Jc.r = 247.9 Hz).
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Compound 4o [3]: a yellow solid; 'H NMR (500 MHz, CDCl3) & 2.38 (s, 3H), 7.09 (d,
J=16.0Hz, 1H), 7.22 (d, J = 7.5 Hz, 2H), 7.24 (d, J = 16.0 Hz, 1H), 7.44 (d, J =
7.5 Hz, 2H), 7.61 (d, J = 8.5 Hz, 2H), 8.20 (d, J = 8.5 Hz, 2H); °C NMR (125 MHz,
CDCl3) 6 21.3, 124.1, 125.3, 126.7, 127.0, 129.6, 133.3, 133.4, 139.0, 144.1, 146.6.
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Compound 4p [10]: a yellow solid; "H NMR (300 MHz, CDCl3) & 7.02 (t, J = 8.0 Hz,
1H), 7.13 (d, J = 16.0 Hz, 1H), 7.22 (d, J = 16.0 Hz, 1H), 7.31-7.38 (m, 3H), 7.63 (d,
J = 8.5 Hz, 2H), 8.22 (d, J = 8.5 Hz, 2H); *C NMR (125 MHz, CDCl;) & 113.2 (d,
Jer =219 Hz), 115.6 (d, Jor = 21.3 Hz), 123.0, 124.1, 127.0, 127.6, 130.4 (d, Jr =
8.3 Hz), 131.9, 138.5 (d, Joy = 7.5 Hz), 143.3, 147.0, 163.2 (d, Jc.r = 244.6 Hz).
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Compound 4q [11]: a yellow solid; "H NMR (300 MHz, CDCl;) & 1.34 (s, 9H), 7.10
(d, J=16.0 Hz, 1H), 7.25 (d, J = 16.0 Hz, 1H), 7.42 (d, J = 8.0 Hz, 2H), 7.49 (d, J =
8.0 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H), 8.20 (d, J = 8.0 Hz, 2H); *C NMR (125 MHz,
CDCl3) 6 31.2, 34.8, 124.1, 125.5, 125.8, 126.7, 126.8, 133.2, 133.4, 144.1, 146.6,
152.2.
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Compound 4r [12]: a yellow solid; 'HNMR (300 MHz, CDCL) & 6.88 (d, J =
16.2 Hz, 1H), 6.98-7.11 (m, 5H), 7.18 (dd, J = 4.2, 5.1 Hz, 1H), 7.38-7.45 (m, 2H).
*C NMR (125 MHz, CDCl3) & 115.6 (d, Je.r = 21.6 Hz), 124.3, 126.1, 127.1, 127.6,
127.8 (d, Jcr = 8.0 Hz), 133.1, 142.7, 162.3 (d, Jcr = 245.9 Hz).
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Compound 4s [12]: a yellow solid; "H NMR (500 MHz, CDCl3) & 2.35 (s, 3H), 6.90
(d, J=16.0 Hz, 1H), 6.99 (t, J = 3.5 Hz, 1H), 7.04 (d, J = 3.5 Hz, 1H), 7.14-7.24 (m,
4H), 7.36-7.49 (d, J = 8.0 Hz, 2H); >C NMR (125 MHz, CDCls) & 21.2, 120.8, 124.0,

125.7,126.2, 127.5, 128.3, 129.4, 134.2, 137.5, 143.1.
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