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Synthesis of compounds 2 – 16 
2,3-Dimethoxybiphenyl (1) and 3,4-Dimethoxybiphenyl(2). Coupling of 1.3 g (14 mmol) aniline with 10 g (72 mmol) 1,2-dimethoxybenzene, followed by silica gel-column chromatography (3 : 1 hexane/chloroform) yielded isomers 1, 200 mg (7%) and 2, 187 mg (6%). (1) 1H-NMR (500 MHz, acetone-d6): (H 7.49 (d, J= 7.0 Hz, 2H) 7.39 (t, J= 7.0 Hz, 2H), 7.32 (t, J = 7.0 Hz, 1H), 7.11 (t, J= 7.4 Hz, 1H), 7.03 (dd, J= 7.4, 1.6 Hz, 1H), 6.91 (dd, J= 7.4, 1.6 Hz, 1H), 3.91 (s, 3H), 3.6 (s, 3H). m/z (EI-MS, 70 eV) 214 (M+,100%), 199 (35, M+-CH3), 181 (33, M+-C2H6). (2): 1H-NMR (500 MHZ, acetone-d6): (H 7.61 (d, 2H, J= 7.7 Hz,), 7.41 (ψt, 2H, J= 7.8 Hz,), 7.28 (ψt, 1H, J= 7.6 Hz,), 7.22 (d, 1H, J= 2.1 Hz,), 7.17 (dd, 1H, J= 8.4, 2.1 Hz,), 7.02 (d, 1H, J= 8.4 Hz,), 3.89(s, 3H), 3.84, (s, 3H). m/z (EI-MS, 70 eV) 214 (M+,100%), 199 (37, M+-CH3), 181 (23, M+-C2H6).
2,5-Dichloro-2',3'-dimethoxybiphenyl (3) and 2,5-dichloro-3',4'-dimethoxybiphenyl (4). Coupling 2.35 g (14.5 mmol) 2,5-dichloroaniline with 10g (72 mmol) 1,2-dimethoxybenzene yielded, after column chromatography (4:1 hexane/chloroform) 3, 460 mg (11 %) and 4, 370 mg (9%). (3): 1H-NMR (500 MHz, acetone-d6): (H 7.56 (d, 1H, J= 8.6 Hz), 7.41 (dd, 1H, J= 8.6, 2.7 Hz), 7.34 (d, 1H, J= 2.7 Hz,), 7.09-7.15 (m, 2 H), 6.79-6.75 (m, 1H), 3.90 (s, 3H), 3.62 (s, 3H). m/z (EI-MS, 70 eV) 282 (M+,100%), 267(25, M+-CH3), 232(62, M+-CH3Cl). (4):1H-NMR (500 MHz, acetone-d6) (H 7.51 (d, 1 H, J=8.9 Hz,), 7.42 (d, 1H, J= 2.4 Hz), 7.37 (dd, 1H, J= 8.9, 2.4 Hz,), 7.05 (d, 1H, J=2.2 Hz,), 7.03 (d, 1H, J= 7.7 Hz,), 6.98 (dd, 1H, J= 7.7, 2.2 Hz,), 3.86 (s, 3H), 3.85 (s, 3H). m/z (EI-MS, 70 eV) 282 (M+, 100%), 267(30, M+-CH3), 239(39, M+-C2H3O), 204(29, M+-C2H3OCl).
2,3-Dimethoxy-2',4,5'-trichlorobiphenyl (5), 3,4-dimethoxy-2',5,5'-trichlorobiphenyl (6), and 3,4-dimethoxy-2,2',5'-trichlorobiphenyl (7). Coupling of 3-chloro-1,2-dimethoxybenzene (650 mg, 3.7 mmol) and 1,4-dichloroaniline (122 mg, 0.75 mmol) as described above yielded a mixture inseparable by column chromatography, which was subjected directly to demethylation.

3,4-Dimethoxy-2,2',5,5'-tetrachlorobiphenyl (8). Coupling of 1,4-dichloro-2,3-dimethoxybenzene (350 mg, 1.69 mmol) and 1,4-dichloroaniline (55 mg, 0.34 mmol) yielded 8, 11 mg (20 %) following TLC (4:1 hexane/chloroform). 1H-NMR (500 MHz, acetone-d6): (H 7.57 (d, 1H, J= 8.7 Hz,), 7.50 (dd, 1H, J= 8.7, 2.6 Hz,), 7.41 (d, 1H, J= 2.6 Hz,), 7.23 (s, 1H), 3.97 (s, 3H), 3.94 (s, 3H). m/z (EI-MS, 70 eV) 350 (M+, 100%), 335 (12, M+-CH3), 307 (8, M+-C2H3O), 294 (20, M+-C3H6O), 272 (10, M+-C2H3OCl).

2,3-Dihydroxybiphenyl (9). A solution of 6 (200 mg, 0.93 mmol) in CH2Cl2 (25 mL) treated with 1 M BBr3 in CH2Cl2 (2 mL) yielded 9, 20 mg (12 %). 1H NMR (500 MHz, acetone-d6) (H 7.59 (d, 2H, J2', 3' (= J5′,6′) = 7.4 Hz, H 2' and H 6'), 7.38 (ψt, 2H, J3', 4' (= J5',4') ≈ J2', 3' (= J5′,6′) = 7.6 Hz, H 3' and H 5'), 7.25 (bt, 1H, J4',3' = 7.4 Hz, H 4'), 6.85 (dd, 1H, J4 or 6,5 = 7.8 Hz, J4,6 = 1.5 Hz, H 4 or H 6), 6.81 (dd, 1H, J4 or 6,5 = 7.8 Hz, J4,6 = 1.5 Hz, H 4 or H 6), 6.75 (ψt, 1H, J 4,5 ≈ J 5,6 = 7.7 Hz, H5). m/z (EI-MS, 70 eV) 186 (M+,100%), 168 (10, M+-H2O), 157 (21, M+-CHO), 139 (33, M+-CH3O2). Exact mass: m/z 186.0681. C12H10O2 requires 186.0681. m/z (GC/EI-MS as di-HFB derivative) 578 (M+,68%), 409 (M+-C3F7,100), 381 (13, M+-C4OF7), 365 (20, M+-C4O2F7).

3,4-Dihydroxybiphenyl (10). A solution of 2 (180 mg, 0.84 mmol) in CH2Cl2 (25 mL) treated with 1 M BBr3 (2 mL) yielded 10, 96 mg (61%). 1H NMR (500 MHz, acetone-d6) (H 7.98 (br s, 1H, OH), 7.96 (br s, 1H, OH), 7.54 (d, 2H, J6',5' = J2',3' = 7.3 Hz, H2' and H6'), 7.38 (ψt, 2H, J2',3' (= J6',5')≈ J3',4' (=J5',4') = 7.6 Hz, H3' and H5'), 7.25 (bt, 1H, J4',3' and 5' = 7.4 Hz, H4'), 7.12 (d, 1H, J2,6 = 2.0 Hz, H2), 6.99 (dd, 1H, J5,6 = 8.2, J5,1 = 2.0 Hz, H6), 6.89 (d, 1H, J5,6 = 8.2 Hz, H5). m/z (EI-MS,70 eV) 186 (M+,100%), 157 (10, M+-CHO), 139 (35, M+-CH3O2). Exact mass: 186.0681. C12H10O2 requires186.0681. m/z (GC/EI/-MS as di-HFB) () = 578 (M+,100%), 381 (43, M+-C4OF7), 365 (11, M+-C4O2F7).

2,5-dichloro-2',3'-dihydroxybiphenyl (11). A solution of 3 (63 mg, 0.29 mmol) in CH2Cl2 (25 mL) was treated with 1 M of BBr3 (0.25 ml) to yield 2,5-dichloro-2(,3(-dihydroxybiphenyl 11, 21 mg (37 %). 1H-NMR (500 MHz, chloroform-d) (H 7.42 (d, J3,4 = 8.5 Hz, 1H, H3), 7.34 (d, J4,5 = 2.5 Hz, 1H, H6), 7.31 (dd, J4,3 = 8.5 Hz, J4,6 = 2.5 Hz, 1H, H4), 6.94 (dd, J4',5' = 8.0 Hz, J4',6' = 1.4 Hz, 1H, H4'), 6.88 (ψt, J5',6' ≈ J4',5' = 7.8 Hz, 1H, H5'), 6.71 (dd, J6',5' = 7.6 Hz, J4',6' = 1.4 Hz, 1H, H6'), 5.44 (bs, 1H, OH3), 4.98 (bs, 1H, OH2). 13C NMR (chloroform-d): (C 144.0 (C3(), 140.2 (C2(), 137.1 (C1), 132.8 (C2 and/or C5), 131.8 (C6), 130.9 (C3), 129.1 (C4), 125.2 (C1(), 122.1 (C6(), 120.9 (C5(), 115.4 (C4(). m/z (EI-MS, 70 eV) 254(M+,100%), 219(45, M+-Cl), 184(90, M+-Cl2), 173(22, M+-CH2O2Cl). Exact mass: 253.9881. Required for C12H835Cl2O2: 253.9901. m/z (GC/EI-MS as di-HBF) (M+,100%), 477 (7, M+-C3F7), 449 (23, M+-C4OF7), 414 (34, M+-C4OClF7).

2,5-dichloro-3',4'-dihydroxybiphenyl (12). A solution of 4 (308 mg, 1.09 mmol) in CH2Cl2 (25 mL) was treated with 1 M of BBr3 (3 mL) to yield 2,5-dichloro-3',4'-dihydroxybiphenyl (12) 161 mg, (58 %). 1H-NMR (500 MHz, acetone-d6): (H 7.49 (d, 1H, J3,4 = 8.6 Hz, H3), 7.38 (d, 1H, J4,6 = 2.6 Hz H2), 7.36 (dd, 1H, J4,3= 8.6, J4,6=2.6 Hz), 6.96 (d, 1 H, J2',6' = 2.1 Hz, H2'), 6.92 (d, 1H, J5',6' = 8.2 Hz, H5'), 6.80 (dd, 1H, J6',5'= 8.2 Hz, J6',2' = 2.1 Hz, H6'). 13C NMR (acetone-d6) (C 149.3 (C4′), 148.6 (C3′), 146.2 (C1), 136.0 (C2or C5), 135.2 (C3), 134.9 (C6), 134.5 (C5 or C2), 133.6 (C1′), 131.9 (C4), 124.9 (C5′), 120.3 (C2′), 118.9 (C6′). m/z (EI-MS, 70 eV) 254(M+,100%), 225(10, M+-CHO), 184(15, M+-Cl2), 173(52, M+-CH2O2Cl). Exact mass: 253.9869. Required for C12H835Cl2O2: 253.9901. m/z (GC/EI-MS as di-HBF) 646 (M+,100%), 449 (33, M+-C4OF7), 433 (20, M+-C4O2F7), 393 (55, M+-C4O2F7).

2,3-dihydroxy-2',4,5'-trichlorobiphenyl (13) (88 %). 1H-NMR (500 MHz, chloroform-d) (H 7.42 (d, J3',4' = 8.4 Hz, 1H, H3(), 7.40 (d, J4',6' = 2.5 Hz, H6′), 7.33 (dd, J3′,4′ = 8.4 Hz, J4′,6′ = 2.5 Hz, 1H, H4(), 6.97 (d, J5,6= 8.4 Hz, 1H, H5), 6.74 (d, J5,6= 8.4 Hz, 1H, H6), 5.63 (bs, 1H, OH2 or OH3), 5.45 (bs, 1H, OH3 or OH2). 13C (chloroform-d) (C 144.6 (C2), 142.1 (C3), 139.6 (C1′), 135.1 (C5′ or C2′), 134.4 (C2′ or C5′), 134.0 (C6(), 133.3 (C3′), 131.8 (C4′), 126.9 (C1), 125.0 (C6), 122.4 (C5), 122.4 (C4). (EI-MS,70 eV) 288 (M+,100%), 253(10, M+-Cl), 239(10, M+-CH2Cl), 218(7, M+-Cl2).  Exact mass: 287.9504. Required for C12H735Cl3O2: 287.9512.

3,4-dihydroxy-2',5,5'-trichlorobiphenyl (14). A solution of 6 (54 mg, 0.17 mmol) in CH2Cl2 (25 mL) was treated 1 M of BBr3 (1.2 mL) to yield 3,4-dihydroxy-2',5,5'-trichlorobiphenyl (14) 15 mg, (30 %). 1H-NMR (500 MHz, acetone-d6) (H 7.42 (d, 1H, J3',4' = 7.8 Hz, H3'), 7.33 (d, 1H, J6',4' = 2.5 Hz, H6'), 7.30 (dd, 1H, J4',3' = 7.9 Hz, J4',6' = 2.5 Hz, H4'), 6.94 (d, 1H, J5,2 = 2.0 Hz, H5), 6.93 (d, 1H, J5,2 = 2.0 Hz, H2). 13C (chloroform-d) (C 115.5(C2), 119.5 (C5), 121.2 (C6), 128.8 (C4(), 130.9 (C3( + C6(), 132.0 (C2(), 132.6 (C5(), 139.3 (C4), 139.8 (C1), 140.3 (C1(), 144.5 (C3). m/z (EI-MS, 70 eV) 186 (M+,30%), 118 (10, M+-C4H12), 70 (100). Exact mass: 287.9535. Required for C12H735Cl3O2: 287.9512. m/z (GC/EI-MS as di-HFB) 680 (M+, 75%), 645 (5, M+-Cl), 483 (100, M+-C4OF7), 455 (43, M+-C5O2F7), 427 (75, M+-C6O3F7).

3,4-dihydroxy-2,2',5'-trichlorobiphenyl (15). A solution of 7 (18 mg, 0.057 mmol) in CH2Cl2 (25 mL) was treated with 1 M of BBr3 (0.12 mL) to yield 3,4-dihydroxy-2,2',5'-trichlorobiphenyl (15) 7.6 mg, (46%).  1H-NMR (500 MHz, chloroform-d) (H 7.38 (d, 1H, J3,4 = 8.4 Hz, H3'), 7.28 (dd, 1H, J4′,3′ = 8.4 Hz, J4′,6′ = 2.1 Hz, H4′), 7.24 (d, 1H, J6',4' = 2.1 Hz, H6'), 6.91 (d, 1H, J6,5 = 8.4 Hz, H6), 6.73 (d, 1H, J5,6 = 8.4 Hz, H5), 5.81 (bs, 1H, OH3), 5.79 (bs, 1H, OH4). 13C (chloroform-d) (C 147.4 (C4), 141.8 (C3), 141.6 (C1′), 135.1 (C1), 134.8 (C5′), 134.3 (C6′), 134.1 (C2′), 133.3 (C3′), 131.9 (C4′), 125.0 (C6), 122.0 (C2), 116.3 (C5). (EI-MS, 70 eV) 288 (M+,57%), 253(22, M+-Cl), 239(12, M+-CH2Cl), 218(10, [M+-Cl2]). Exact mass: 287.9535. Required for C12H735Cl3O2: 287.9512. m/z (GC/EI-MS as di-HFB) 680 (M+,100%), 645 (7, M+-Cl), 483 (21, M+-C4OF7), 455 (26, M+-C5O2F7), 427 (50, M+-C6O3F7).

3,4-dihydroxy-2,2',5,5'-tetrachlorobiphenyl (16). A solution of 8 (4.6 mg, 0.013 mmol) in CH2Cl2 (10 mL) was added with 1 M of BBr3 (0.1 mL) to afford the synthesis of 3,4-dihydroxy-2,2',5,5'-tetrachlorobiphenyl (16) 3.2 mg, (76 %). 1H-NMR (500 MHz, acetone-d6) (H 7.53 (d, 1H, J3',4' = 8.7 Hz, H3'), 7.45 (dd, 1 H, J4',3' = 8.6 Hz, J4',6' = 2.8 Hz, H4'), 7.39 (d, 1H, J6',4' = 2.8 Hz, H6'), 6.88 (s, 1H, H6). m/z (EI-MS, 70 eV) 322 (M+ of 35Cl4 isotopomer, 30), 287 (15, M+-Cl), 252 (12, M+-Cl2), 223 (13, M+-CHOCl2). Exact mass major isotopomer: 323.9117. Required for C12H435Cl337ClO2: 323.9092. m/z (GC/EI-MS as di-HBF) 714 (M+, 67%), 517 (18, M+- C4OF7), 505 (5, M+- C5OF7), 489 (21, M+-C5O2F7).

