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Materials and Methods and Experimental Procedure
General information
All commercially available reagents (from Acros, Aldrich, Fluka) were used without further purification. All reactions were carried out in air. NMR spectra were recorded on a Brucker Advance II 400 spectrometer using TMS as internal standard (400 MHz for 1H NMR). The isolated yield of products were obtained by short chromatography on a silica gel (200-300 mesh) column using petroleum ether (60-90 ºC), unless otherwise noted. Compounds described in the literature were characterized by 1H NMR spectra compared with reported data.
General procedure for the Suzuki reaction
A mixture of aryl bromide (0.5 mmol), arylboronic acid (0.75 mmol), Et3N (2.5 mmol), Pd(OAc)2 (2 mol%), was stirred at 25 ºC under air for 24 hours. The reaction mixture was added to brine (10 mL) and extracted with ethyl acetate (3 × 10 mL). The combined organic layers were concentrated in vacuo and the product was isolated by short chromatography.
General procedure for one-pot double Suzuki reaction.
[bookmark: OLE_LINK13]A mixture of Bromo-phenylboronic acid MIDA boronate (0.5 mmol), arylboronic acid (0.6 mmol), Et3N (2.5 mmol), 2 mol% Pd(OAc)2 was stirred with a magnetic bar at 25 oC under air, after 24 h, add aryl bromide (0.5 mmol), H2O (4 mL), Pd(OAc)2 (2 mol%), K2CO3 (1 mmol), continue stirring mixture for 4 hours, then cool to ambient temperature. The reaction mixture was concentrated under vacuum and the product was isolated by short chromatography on a silica gel (200-300 mesh) column.

Characterization Data

4-methoxy-1,1'-biphenyl[1]. White solid, Rf = 0.5 (Petroleum ether), mp 81.5-82.5 °C. 1H NMR (400 MHz, CDCl3) δ 7.54 (t, J = 8.2 Hz, 4H), 7.42 (t, J = 7.6 Hz, 2H), 7.30 (t, J = 7.4 Hz, 1H), 6.98 (d, J = 8.5 Hz, 2H), 3.85 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 159.1, 140.8, 133.7, 128.7, 128.1, 126.7, 126.6, 114.1, 55.3.


4-Aminobiphenyl[1]. Yellow oil, Rf = 0.1 (Petroleum ether/Ethyl acetate = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.53 (d, J = 6.9 Hz, 2H), 7.41 (t, J = 9.5 Hz, 4H), 7.34 – 7.06 (m, 1H), 6.75 (d, J = 7.2 Hz, 2H), 3.71 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 145.82, 141.14, 131.58, 128.66, 128.00, 126.39, 126.25, 115.40.


4-Methylbiphenyl[1].Colorless oil, Rf = 0.3 (Petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 7.6 Hz, 2H), 7.49 (d, J = 7.9 Hz, 2H), 7.42 (t, J = 7.2 Hz, 2H), 7.31 (t, J = 6.8 Hz, 1H), 7.24 (d, J = 7.4 Hz, 2H), 2.39 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 141.1, 138.3, 137.0, 129.4, 128.7, 127.1, 126.9, 126.9, 21.1.


4-Cyanodiphenyl[1]. White solid, Rf = 0.3 (Petroleum ether), mp 80-81 °C. 1H NMR (400 MHz, CDCl3) δ 7.71 (q, J = 8.1 Hz, 4H), 7.59 (d, J = 8.1 Hz, 2H), 7.49 (t, J = 7.4 Hz, 2H), 7.43 (t, J = 7.8 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 145.6, 139.1, 132.5, 129.0, 128.6, 127.7, 127.2, 118.9, 110.8.
[bookmark: OLE_LINK167][bookmark: OLE_LINK168]

4-Biphenylcarbaldehyde[1]. White solid, Rf = 0.1 (Petroleum ether), mp 52-53.5 °C. 1H NMR (400 MHz, CDCl3) δ 10.06 (s, 1H), 7.95 (d, J = 7.5 Hz, 2H), 7.75 (d, J = 7.7 Hz, 2H), 7.64 (d, J = 7.1 Hz, 2H), 7.48 (t, J = 7.1 Hz, 2H), 7.43 (d, J = 6.6 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 191.9, 147.1, 139.7, 135.1, 130.2, 129.0, 128.4, 127.6, 127.3.


4-Nitro-1,1'-biphenyl.[1] Yellow solid, Rf = 0.3 (Petroleum ether/Ethyl acetate = 50:1), mp 108-109.5 °C. 1H NMR (400 MHz, CDCl3) δ 8.30 (d, J = 8.9 Hz, 2H), 7.74 (d, J = 9.0 Hz, 2H), 7.63 (d, J = 7.6 Hz, 2H), 7.58 – 7.36 (m, 3H). 13C NMR (101 MHz, CDCl3) δ 147.6, 138.7, 129.1, 128.8, 127.7, 127.3, 124.0.


biphenyl-4-ol.[1] White solid, Rf = 0.2 (Petroleum ether/Ethyl acetate = 10:1), mp 164-165 °C. 1H NMR (400 MHz, CDCl3) δ 7.54 (dd, J = 8.1, 1.0 Hz, 2H), 7.51 – 7.45 (m, 2H), 7.42 (t, J = 7.6 Hz, 2H), 7.31 (t, J = 7.3 Hz, 1H), 6.91 (d, J = 8.7 Hz, 2H), 4.87 (s, 1H). 13C NMR (101 MHz, CDCl3) δ 154.9, 140.7, 134.0, 128.7, 128.3, 126.7, 115.6.


biphenyl-4-carboxylic acid.[1] White solid, Rf = 0.2 ((Petroleum ether/Ethyl acetate = 5:1), mp 224-225 °C. 1H NMR (400 MHz, DMSO) δ 12.99 (s, 1H), 7.99 (d, J = 7.9 Hz, 2H), 7.77 (d, J = 7.7 Hz, 2H), 7.70 (d, J = 7.1 Hz, 2H), 7.46 (d, J = 7.0 Hz, 2H), 7.40 (d, J = 7.0 Hz, 1H). 13C NMR (101 MHz, DMSO) δ 167.5, 144.7, 139.4, 130.3, 130.0, 129.5, 128.7, 127.3, 127.2.


2-Methoxylbiphenyl[1]. Colorless oil, Rf = 0.3 (Petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.52 (d, J = 7.3 Hz, 2H), 7.38 (t, J = 7.1 Hz, 2H), 7.29 (t, J = 8.1 Hz, 3H), 7.01 (t, J = 7.3 Hz, 1H), 6.95 (d, J = 8.1 Hz, 1H), 3.76 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 156.4, 138.5, 130.8, 130.7, 129.5, 128.6, 127.9, 126.9, 120.8, 111.2, 55.5.


2-Phenylbenzonitrile[1]. Colourless liquid, Rf = 0.2 (Petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 7.5 Hz, 1H), 7.64 (t, J = 7.5 Hz, 1H), 7.56 (d, J = 7.2 Hz, 2H), 7.53 – 7.39 (m, 5H). 13C NMR (101 MHz, CDCl3) δ 145.4, 138.1, 133.7, 132.8, 130.0, 128.7, 128.7, 127.5, 118.7, 111.2.

4'-Fluorobiphenyl-4-carbonitrile[2]. White solid, Rf = 0.3 (Petroleum ether/Ethyl acetate = 50:1), mp 108.5-109 °C. 1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 8.1 Hz, 2H), 7.56 (dd, J = 8.0, 5.6 Hz, 2H), 7.18 (t, J = 8.5 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 164.0, 161.9, 144.6, 135.2, 132.6, 128.9, 128.9, 127.5, 118.8, 116.2, 116.0, 110.9.


 4-Fluoro-4'-methoxy-1,1'-biphenyl[2]. White solid, Rf = 0.4 ((Petroleum ether), mp 87-88 °C. 1H NMR (400 MHz, CDCl3) δ 1H NMR (400 MHz, CDCl3) δ 7.57 – 7.35 (m, 4H), 7.10 (t, J = 8.6 Hz, 2H), 6.97 (d, J = 8.6 Hz, 2H), 3.85 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 163.2, 160.8, 159.0, 136.9, 136.9, 132.8, 128.2, 128.1, 128.0, 115.6, 115.4, 114.2, 55.3.


 1-(4'-Fluoro-[1,1'-biphenyl]-4-yl)ethanone[2]. White solid, Rf = 0.3 (Petroleum ether/Ethyl acetate = 50:1), mp 115-116 °C. 1H NMR (400 MHz, CDCl3) δ 8.04 (d, J = 8.6 Hz, 2H), 7.69 (d, J = 8.6 Hz, 2H), 7.63 (d, J = 7.6 Hz, 2H), 7.48 (t, J = 7.4 Hz, 2H), 7.40 (t, J = 7.3 Hz, 1H), 2.64 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 197.8, 145.7, 139.8, 135.8, 128.9, 128.9, 128.2, 127.2, 127.2, 26.6.


4-Methoxy-4'-methylbiphenyl[3] White solid, Rf = 0.1 (Petroleum ether/Ethyl acetate = 50:1), mp 92-94 °C. 1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 8.3 Hz, 2H), 7.17 – 7.02 (m, 2H), 6.95 (dd, J = 14.4, 8.3 Hz, 3H), 3.94 (s, 3H), 3.92 (s, 3H), 3.85 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 158.8, 149.0, 148.1, 133.9, 133.6, 127.8, 118.9, 114.1, 111.4, 110.1, 55.9, 55.9, 55.3.


[bookmark: OLE_LINK14][bookmark: OLE_LINK15]4'-Methoxylbiphenyl-4-carbonitrile[3]. White solid, Rf = 0.2 (Petroleum ether/Ethyl acetate = 50:1), mp 97.5-98.5 °C. 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 6.9 Hz, 2H), 7.64 (d, J = 7.9 Hz, 2H), 7.54 (d, J = 7.0 Hz, 2H), 7.01 (d, J = 7.9 Hz, 2H), 3.87 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 160.1, 145.2, 132.5, 131.4, 128.3, 127.1, 119.0, 114.5, 110.0, 77.3, 55.4.


4'-Methoxy-[1,1'-biphenyl]-4-carbaldehyde[3]. White solid, Rf = 0.2 (Petroleum ether/Ethyl acetate = 20:1), mp 100-102 °C. 1H NMR (400 MHz, CDCl3) δ 10.03 (s, 1H), 7.92 (d, J = 7.6 Hz, 2H), 7.71 (d, J = 7.6 Hz, 2H), 7.59 (d, J = 7.9 Hz, 2H), 7.01 (d, J = 8.0 Hz, 3H), 3.87 (s, 1H). 13C NMR (101 MHz, CDCl3) δ 191.8, 160.0, 146.7, 134.6, 132.0, 130.3, 128.4, 127.0, 114.4, 55.3.


4,4'-Dimethoxybiphenyl[3]. White solid, Rf = 0.4 (Petroleum ether), mp 173-174 °C. 1H NMR (400 MHz, CDCl3) δ 7.60 – 7.40 (m, 4H), 7.15 – 6.81 (m, 4H), 3.84 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 158.6, 133.4, 127.7, 114.1, 55.3.


4'-Methylbiphenyl-4-carbonitrile[4]. White solid, Rf = 0.2 (Petroleum ether), mp 97-98 °C. 1H NMR (400 MHz, CDCl3) δ 7.68 (dd, J = 16.1, 7.3 Hz, 4H), 7.49 (d, J = 7.2 Hz, 2H), 7.36 – 7.08 (m, 2H), 2.41 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 145.5, 138.7, 136.2, 132.5, 129.8, 127.4, 127.0, 119.0, 110.5, 21.1.


4'-Methylbiphenyl-4-carbaldehyde[5]. White solid, Rf = 0.1 (Petroleum ether), mp 101-102 °C. 1H NMR (400 MHz, CDCl3) δ 10.05 (s, 1H), 7.94 (d, J = 8.0 Hz, 2H), 7.74 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 7.9 Hz, 2H), 7.29 (d, J = 7.8 Hz, 2H), 2.42 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 191.9, 147.1, 138.5, 136.7, 134.9, 130.2, 129.7, 127.3, 127.1, 21.18.


4-Methoxy-4'-methylbiphenyl.[5] White solid, Rf = 0.4 (Petroleum ether/Ethyl acetate = 50:1), mp 106-107 °C. 1H NMR (400 MHz, CDCl3) δ 7.51 (d, J = 8.6 Hz, 2H), 7.44 (d, J = 7.7 Hz, 2H), 7.22 (d, J = 7.5 Hz, 2H), 6.96 (d, J = 8.4 Hz, 2H), 3.84 (s, 3H), 2.38 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 158.9, 137.9, 136.3, 133.7, 129.4, 127.9, 126.5, 114.1, 55.3, 21.0.


4,4'-Dimethylbiphenyl[6]. White solid, Rf = 0.3 (Petroleum ether/Ethyl acetate = 50:1), mp 114-115 °C. 1H NMR (400 MHz, CDCl3) δ 8.02 (d, J = 8.5 Hz, 2H), 7.67 (d, J = 8.5 Hz, 2H), 7.53 (d, J = 8.2 Hz, 2H), 7.27 (s, 1H), 2.63 (s, 3H), 2.41 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 197.8, 145.7, 138.2, 136.9, 135.5, 129.6, 128.8, 127.0, 126.9, 26.6, 21.1.


3'-Methylbiphenyl-4-carbonitrile[6]. Colorless liquid, Rf = 0.3 (Petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.67 (q, J = 8.6 Hz, 4H), 7.43 – 7.32 (m, 3H), 7.23 (d, J = 5.6 Hz, 1H), 2.42 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 145.7, 139.1, 138.8, 132.5, 129.4, 129.0, 127.9, 127.7, 124.3, 119.0, 110.7, 21.5.


4'-Methoxy-3-methylbiphenyl[4]. White solid, Rf = 0.4 (Petroleum ether), mp 48-48.5 °C. 1H NMR (400 MHz, CDCl3) δ 7.52 (d, J = 8.8 Hz, 2H), 7.35 (d, J = 8.8 Hz, 2H), 7.30 (t, J = 7.4 Hz, 1H), 7.12 (d, J = 7.2 Hz, 1H), 6.97 (dd, J = 9.3, 2.5 Hz, 2H), 3.84 (s, 3H), 2.41 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 159.0, 140.7, 138.2, 133.8, 128.6, 128.1, 127.5, 127.4, 123.8, 114.1, 55.3, 21.5.


2'-Methylbiphenyl-4-carbonitrile[6]. White solid, Rf = 0.2 (Petroleum ether), mp 62-64 °C. 1H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.0 Hz, 2H), 7.44 (d, J = 8.0 Hz, 2H), 7.36 – 7.24 (m, 3H), 7.19 (d, J = 7.2 Hz, 1H), 2.26 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 146.7, 139.9, 135.0, 131.9, 130.6, 129.9, 129.4, 128.2, 126.0, 118.9, 110.6, 20.3.


2-Methoxy-2'-methylbiphenyl[3]. Colorless oil, Rf = 0.6 (Petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.34 (d, J = 5.0 Hz, 1H), 7.29 – 7.09 (m, 5H), 7.06 – 6.91 (m, 2H), 3.76 (s, 3H), 2.14 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 156.5, 138.5, 136.8, 130.9, 130.7, 129.9, 129.5, 128.5, 127.2, 125.4, 120.4, 110.5, 55.3, 19.9.


2'-Methylbiphenyl-2-carbonitrile[1]. Colorless oil, Rf = 0.2 (Petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 7.6 Hz, 1H), 7.61 (t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.6 Hz, 1H), 7.39 – 7.24 (m, 4H), 7.21 (t, J = 8.9 Hz, 1H), 2.19 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 145.8, 138.0, 135.6, 132.8, 132.5, 130.4, 130.4, 129.4, 128.7, 127.5, 125.8, 118.1, 112.8, 19.9.


4'-Methylbiphenyl-2-carbonitrile[4]. White solid, Rf = 0.1 (Petroleum ether), mp 105-106°C 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 7.6 Hz, 1H), 7.62 (t, J = 7.6 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.41 (t, J = 7.6 Hz, 1H), 7.30 (d, J = 7.6 Hz, 2H), 2.42 (s, 3H,). 13C NMR (101 MHz, CDCl3) δ 145.5, 138.7, 136.2, 132.5, 129.8, 127.4, 127.0, 119.0, 110.5, 21.1.


4-Methoxy-p-terpheny.[7] White solid, Rf = 0.3 (Petroleum ether), mp 228-229°C. 1H NMR (400 MHz, CDCl3) δ 7.66 (d, J = 8.5 Hz, 6H), 7.59 (d, J = 7.1 Hz, 2H), 7.46 (d, J = 13.9 Hz, 2H), 7.36 (t, J = 7.2 Hz, 1H), 7.00 (d, J = 7.1 Hz, 2H), 3.87 (s, 3H).13C NMR (101 MHz, CDCl3) δ 159.2, 140.7, 139.7, 139.4, 133.2, 128.7, 128.0, 127.4, 127.2, 127.0, 126.9, 114.2, 55.3.


[bookmark: OLE_LINK131][bookmark: OLE_LINK132]4-Methoxy-4"-Methyl-p-terphenyl.[8] White solid, Rf = 0.4 (Petroleum ether), mp 242-243 °C. 1H NMR (400 MHz, CDCl3) δ 7.66 – 7.59 (m, 4H), 7.56 (dd, J = 15.3, 8.3 Hz, 4H), 7.26 (d, J = 8.0 Hz, 2H), 6.99 (d, J = 8.6 Hz, 2H), 3.86 (s, 3H), 2.40 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 159.1, 139.4, 137.8, 137.0, 133.2, 129.4, 128.0, 127.2, 126.9, 126.7, 114.2, 55.3, 21.1.


4-Fluoro-4”-methoxy-p-terphenyl.[9] White solid, 1H NMR (400 MHz, CDCl3) δ 7.66 – 7.55 (m, 8H), 7.14 (t, J = 8.7 Hz, 2H), 7.00 (d, J = 8.7 Hz, 2H), 3.86 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 163.6, 161.1, 159.2, 146.2, 139.7, 138.4, 136.8, 133.0, 128.5, 128.4, 128.0, 127.2, 127.0, 115.7, 115.5, 114.2, 77.3, 76.9, 76.6, 55.3.


3,4,5,-Trimethoxy-p-terpheny.[10] White solid, Rf = 0.3 (Petroleum ether), mp 129-129.5 °C. 1H NMR (400 MHz, CDCl3) δ 7.78 – 7.59 (m, 6H), 7.47 (t, J = 6.9 Hz, 2H), 7.43 – 7.34 (m, 1H), 6.83 (s, 2H), 3.95 (s, 3H), 3.91 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 153.5, 140.6, 140.2, 137.7, 136.7, 128.8, 127.4, 127.44, 127.3, 127.0, 104.3, 60.9, 56.2.


4-Cyano-p-terphenyl.[11] White solid, Rf = 0.2 (Petroleum ether), mp 181-182 °C. 1H NMR (400 MHz, CDCl3) δ 7.79 – 7.60 (m, 10H), 7.48 (t, J = 7.5 Hz, 2H), 7.39 (t, J = 7.4 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 145.1, 141.5, 140.1, 137.9, 132.6, 128.8, 127.7, 127.7, 127.5, 127.5, 127.0, 118.9, 110.9.


[bookmark: OLE_LINK125][bookmark: OLE_LINK126]p-Terpheny-4-carbaldehyde.[12] White solid, Rf = 0.3 (Petroleum ether), mp 176-177 °C. 1H NMR (400 MHz, CDCl3) δ 10.07 (s, 1H), 7.98 (d, J = 8.1 Hz, 2H), 7.81 (d, J = 8.1 Hz, 2H), 7.73 (s, 4H), 7.69 – 7.60 (m, 2H), 7.48 (t, J = 7.7 Hz, 2H), 7.40 (d, J = 7.0 Hz, 1H).13C NMR (101 MHz, CDCl3) δ 191.8, 146.6, 138.5, 130.3, 128.8, 127.7, 127.7, 127.6, 127.5, 127.0.


4-Cyano-m-terphenyl.[13] White solid, Rf = 0.2 (Petroleum ether), mp 85-86 °C. 1H NMR (400 MHz, CDCl3) δ 7.86 – 7.70 (m, 5H), 7.63 (d, J = 7.1 Hz, 3H), 7.55 (d, J = 6.2 Hz, 2H), 7.47 (t, J = 7.5 Hz, 2H), 7.39 (t, J = 7.3 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 145.6, 142.2, 140.6, 139.7, 132.6, 129.5, 129.3, 128.9, 128.8, 127.8, 127.7, 127.5, 127.2, 127.2, 126.2, 126.1, 126.1, 118.9, 111.1.


4-Methoxy-m-terphenyl.[14] White solid, Rf = 0.3 (Petroleum ether), mp 125-126 °C. 1H NMR (400 MHz, CDCl3) δ 7.76 (s, 1H), 7.64 (d, J = 7.7 Hz, 2H), 7.58 (d, J = 8.5 Hz, 2H), 7.49 (dt, J = 24.4, 7.5 Hz, 5H), 7.36 (t, J = 7.3 Hz, 1H), 7.00 (s, 2H), 3.85 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 159.2, 141.7, 141.3, 141.2, 133.6, 129.1, 128.7, 128.2, 127.3, 127.2, 125.7, 125.6, 125.5, 114.2, 55.3.
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NMR Spectra of the products
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