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2-iodo-4,5-dimethoxybenzoic acid

A solution of NaNQ@ (2.3 g, 33 mmol) in water (15 mL), was added drigpvio a cooled (0°C) suspension of 2-amino-4,5,-
dimethoxybenzoic acid (6.0 g, 30 mmol) in 25% aqsedCl (45 mL) and the mixture was stirred at 06€Z0 min. The
reaction mixture was then added in one portion to@ed solution of KI (10 g, 60 mmol) in water (8{L) and the reaction
mixture warmed to 70°C until evolution of gas cehseOn cooling to ambient temperatures, the solitipitate was
collected and washed with water (15 mL). Thedsalas dissolved in ED:DCM (200 mL, 9:1 mixture) and the solution
washed with 2M NaHS£X2 x 50 mL), brine (50 mL) and dried (MggO Filtration and removal of solvenitsvacuo gave
crude 2-iodo-4,5-dimethoxybenzoic acid (5.5 g, 69#ld) as a pale brown solid, which was used withfwrther
purification. *H NMR (300 MHz, CDGJ)): § 3.92 (s, 3H), 3.94 (s, 3H), 7.44 (s, 1H), 7.621¢d). **C NMR (75 MHz,
CDCly): 8 56.1 (CH), 56.3 (CH), 85.7 (C), 114.6 (CH), 124.2 (CH), 124.3 (C), 14g&), 152.6 (C), 170.3 (C).
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Methyl-2-iodo-4,5-dimethoxybenzoate

SOC} (1.8 mL, 24 mmol) was added dropwise to a cool8€) mixture of crude 2-iodo-4,5-dimethoxybenzaiaa (5.0 g,
16 mmol) in MeOH (50 mL). The mixture was heatedemreflux for 2h during which time all solids diged. MeOH
was removedn vacuo, the residue treated with water and product etechwith EtOAc (3 x 50 mL). The combined organic
extracts were washed with 2M NaH$@B0 mL), brine (50 mL) and dried over Mg$OFiltration and removal of solvent
gave crude material, which was purified by colurhnomatography on silica (eluent: 1:1L@&tpetrol). Relevant fractions
were collected and solvents removeadvacuo to give methyl-2-iodo-4,5-dimethoxybenzoate (4g8893% yield) as a pale
yellow solid; mp 103-105 °C (found) (lit. 105-10€ tef),*H NMR (300 MHz, CDCJ): 6 3.90 (s, 3H), 3.91 (s, 3H), 3.91 (s,
3H), 7.39 (s, 1H), 7.42 (s, 1H)*C NMR (75 MHz, CDCJ): § 52.3 (CH), 56.0 (CH), 56.3 (CH), 84.7 (C), 113.9 (CH),
123.7 (CH), 126.1 (C), 148.7 (C), 151.9 (C), 16&Y
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Ref. Carme Pampin, M.; Estévez, J. C.; Estéved,;Rlaestro, M.; Castedo, Tetrahedron 2003 59, 7231-7243.

Methyl 2-iodo-5-methoxybenzoate

Prepared as for 2-iodo-4,5-dimethoxybenzoic achf2-amino-5-methoxybenzoic acid as an orange76i4 yield) and
converted to the methyl ester as described for M&todo-4,5-dimethoxybenzoate and purified byréition through a
silica plug, eluting with 1:1 DCM/petrol to give ehtite compound as an orange oil (60% overall friima 2-amino
compound).lH NMR (300 MHz, CDC)): & = 3.79 (s, 3H), 3.96 (s, 3H), 6.73 (dds 8.5, 1Hz, 2H), 7.33 (dl = 2 Hz, 1H),
7.80 (d,J = 8.5 Hz, 1H)®C NMR (75 MHz, CDCJ) 5 = 52.5 (CH), 55.6 (CH), 116.4 (CH), 119.4 (CH), 135.8 (C), 141.9
(C), 159.5 (C), 166.7 (C).

General procedure for the synthesis of biaryl ester

A mixture of the iodo-benzoate ester (2 mmol), dgionic acid (2.4 mmol), [BMIM][CI] (0.1 mmol), PR (0.1 mmol),
and NaCO; (4 mmol) in water (1.5 mL) and DMF (3.5 mL) wasgdssed and flushed with Ar (3 times). Pd(QAEb
umol) was added in one portion and the mixture hkateder reflux for 18 h. On cooling to ambient pamatures, the
reaction mixture was diluted with water (20 mL) gwdduct extracted with ED (3 x 20 mL). Combined organic layers
were washed with 0.2M LiCl (20 mL) and brine (20 nand dried over MgSQ Filtration and removal of solvenis
vacuo gave biaryl esters, used without further purifimat

Methyl 2'-methoxybiphenyl-2-carboxylate
Isolated as a pale yellow oil (quantitative yieltfR (CHCL): 2950, 2837, 1716, 1597, 1572, 1431, 1221, 11088, 1047,

1028, 711, 671, 559*H NMR (300 MHz, CDCJ): 3.6 (s, 3H), 3.72 (s, 3H), 6.90 (= 7.6 Hz, 1H), 7.24 (1] = 7.9 Hz,
1H), 7.25 (m, 1H), 7.33 (m, 2H), 7.49 (di= 7.9 Hz, 1.3 Hz, 1H), 7.55 (,= 6.9 Hz, 1H), 7.86 (ddl = 7.7, 1.3 Hz, 1H).
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%C NMR (75 MHz, CDCJ): § 51.7 (CH), 55.3 (CH), 110.2 (CH), 120.8 (CH), 127.2 (CH), 128.9 (CH}9.4 (CH), 130.0
(CH), 130.6 (C), 131.4 (CH), 131.7 (CH), 138.8 ({§6.1 (C), 168.7 (C). LRMS (El): m/z 242 [MP11 [M-OMeJ. (ref.
Kemperman G.J., Ter Horst, B., Van de Goor, D.t&seT., Bergwerff, J., Van der Eem, R. and Basidfur .J. Chem.
2006,3169-3174).

I

Methyl 2',4,5-trimethoxybiphenyl-2-carboxylate

Isolated as a pale yellow oil (quantitative yield{d NMR (300 MHz, CDC}): § 3.62 (s, 3H), 3.73 (s, 3H), 3.91 (s, 3H), 3.96
(s, 3H), 6.78 (s, 1H), 6.91 (d,= 8.1 Hz, 1H), 7.03 (] = 7.4 Hz, 1H), 7.22 (dd} = 7.5, 1.8 Hz, 1H), 7.33 (td,= 7.6, 1.1

Hz, 1H), 7.47 (s, 1H):*C NMR (75 MHz, CDCJ)): 5 51.6 (CH), 55.4 (CH), 56.0 (CH), 56.1 (CH), 110.2 (CH), 112.5
(CH), 114.1 (CH), 120.6 (CH), 123.1 (C), 128.6 (CH29.8 (CH), 130.9 (C), 133.1 (CH), 147.5 (C), L), 156.3 (C),
167.9 (C).

Methyl 2',3',4,5-tetramethoxybiphenyl-2-carboxylate

Isolated as a yellow oil which solidified on stamgli(quantitative yield); mp 100-102 °C. IR (CH)CI2939, 1713, 1604,
1574, 1518, 1472, 1435, 1263, 1169, 1083.NMR (300 MHz, CDCJ): § 3.51 (s, 3H), 3.64 (s, 3H), 3.89 (s, 6H), 3.96 (s,
3H), 6.79 (dd,) = 7.7, 1.5 Hz, 1H), 6.80 (s, 1H), 6.92 (dds 8.2, 1.4 Hz, 1H), 7.07 (§,= 8.16 Hz, 1H), 7.48 (s, 1H)C
NMR (75 MHz, CDC}): 8 51.7 (CH), 55.9 (CH), 56.1 (CH), 60.3 (CH), 111.5 (CH), 112.6 (CH), 114.0 (CH), 122.1
(CH), 122.6 (C), 123.6 (CH), 133.2 (C), 136.1 (§)6.0 (C), 147.7 (C), 151.1 (C), 152.5 (C), 16T}. (LRMS (El): m/z
332 [MT", 301 [M—OMefJ.
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Methyl 2',4,5,5'-tetramethoxybiphenyl-2-carboxylate

Isolated as an orange oil which solidified on stagdquantitative yield); mp 98-100 °C. IR (CHEI2941, 2833, 1718,
1697, 1604, 1577, 1499, 1466, 1437, 1348, 12713,11661, 1028."H NMR (500 MHz, CDC}): 5 3.63 (s, 3H), 3.66 (s,
3H), 3.80 (s, 3H), 3.90 (s, 3H), 3.95 (s, 3H), 6(F81H), 6.85 (s, 3H), 7.45 (s, 1H*C NMR (126 MHz, CDGJ): § 51.7
(CHsy), 55.8 (CH), 56.0 (CH), 56.1 (CH), 56.2 (CH), 112.5 (CH), 112.6 (CH), 114.0 (CH), 116.4 (CH)B8.6 (CH), 123.2
(C), 131.9 (C), 132.8 (C), 147.7 (C), 150.7 (C)1.B5(C), 153.6 (C), 167.9 (C). LRMS (EI): m/z 3B#]*, 301 [M—OMe].

Methyl 2',3',4,4' 5-pentamethoxybiphenyl-2-carboxyate

Isolated as a pale yellow solid (quantitative yjiphdp 87-90 °C. IR (neat): 2936, 1736, 1595, 156257. *H NMR (300
MHz, CDCL): & 3.57 (s, 3H), 3.65 (s, 3H), 3.90 (s, 6H), 3.913(), 3.96 (s, 3H), 6.71 (d, = 8.5 Hz, 1H), 6.77 (s, 1H),
6.93 (d,J = 9.5 Hz, 1H), 7.46 (s, 1H)Y:*C NMR (75 MHz, CDGJ): § 51.8 (CH), 56.0 (CH), 56.0 (CH), 56.1 (CH), 60.7
(CHg), 61.0 (CH), 106.8 (CH), 112.7 (CH), 114.1 (CH), 122.9 (Q4D (CH), 128.7 (C), 132.9 (C), 141.9 (C), 1479, (
151.0 (C), 151.2 (C), 153.1 (C), 168.0 (C). LRMBI)(m/z 362 [M], 331 [M—OMeJ.
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Methyl 2',3',4,4'-tetramethoxybiphenyl-2-carboxylate

Isolated as a pale yellow oil (quantitative yield)ich solidified on standing (Mpt 95, Lit 100°C: Y. Itoh, A. Brossi

Helv Chem Acta 1989, 72, 196-204). IR (Neat) 29838, 1723, 1599, 1460, 1438, 1294, 1257, 120@8,11039, 1006,
816, 784, 702.!H NMR (300 MHz, CDC}): § = 3.52 (s, 3H), 3.66 (s, 3H), 3.89 (s, 3H), 443H), 4.12 (s, 3H), 6.70 (d,
J=8.5Hz, 1H), 6.90 (d] = 8.5 Hz, 1H), 7.06 (ddl = 8.5, 2.5 Hz, 1H), 7.24 (d,= 8.5 Hz, 1H), 7.40 (d] = 2.5 Hz, 1H);

%C NMR (75 MHz, CDCJ): § = 52.0 (CH), 55.5 (CH), 55.9 (CH), 60.5 (CH), 61.0 (CH), 107.0 (CH), 114.4 (CH), 117.6
(CH), 124.1 (CH), 128.2 (C), 130.7 (C), 132.3 (€32.5 (CH), 141.9 (C), 151.0 (C), 153.0 (C), 15&% 168.6 (C), LRMS
(El): m/z 332 [M], 301 [M—OMe].

Methyl 3',4,4', 5'-tetramethoxybiphenyl-2-carboxylate

Isolated as a pale grey solid (mpt 1PZYIR (Neat) 3010, 2969, 2938, 2836, 1725, 1589711449, 1430, 1289, 1237,
1215, 1070, 1039, 1000, 881, 822, 7#1NMR (500 MHz, CDCY): & = 3.66 (s, 3H), 3.85 (2, 6H), 3.87 (s, 3H), 3.88 (
3H), 6.50 (s, 2H), 7.05 (dd,= 2.8, 8.5 Hz, 1H), 7.26 (d,= 2.8 Hz, 1H), 7.31 (d] = 8.5 Hz, 1H), 3.88 (s, 3H), 3.87 (s, 3H),
3.85 (s, 6H), 3.66 (s, 3H}J’C NMR (125 MHz, CDG)): § = 52.3 (CH), 55.7 (CH), 56.2 (CH), 61.0 (CH), 105.7 (CH),
114.2 (CH), 117.4 (CH), 131.6 (CH), 132.2 (C), B3C), 136.7 (C), 137.2 (C), 153.0 (C), 158.7 (1§9.4 (C), LRMS

(El): m/z 332 [M], 301 [M—OMeJ (ref.l.R. Baxendale, C.M. Griffiths-Jones, S.VyL&.K. Tranmer,Chem. Eur. J. 2006
12, 4407-4416: 40% pure)



