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General Considerations

All reactions were carried out in resealable test tubes with teflon septa under an argon or
nitrogen atmosphere. Copper(l) iodide (98%) was purchased from Strem. Pyrrole-2-carboxylic
acid was purchased from Aldrich. Finely milled K3;PO4 was purchased from Fluka. The base was
flame-dried under vacuum and cooled under nitrogen immediately prior to usage. The base is
hygroscopic and excessive amounts of water lead to the formation of phenol and diaryl ether
byproducts. Anilines were purchased from commercial sources and, when necessary, purified by
distillation or sublimation. Aryl halides were purchased from commercial sources and, when
necessary, were distilled or filtered through a plug of alumina before use. Anhydrous
dimethylsulfoxide (DMSO) and N,N’-dimethylformamide (DMF) were purchased from Aldrich
in SureSeal® bottles and used as received. Flash column chromatography was performed using a
Biotage SP4 Flash Purification System using SNAP 10g silica cartridges. In all cases,
dichloromethane was used to transfer the crude reaction material onto the silica gel samplet. The
samplet was then air-dried before usage. A gradient elution using hexanes and ethyl acetate was
performed, based on the recommendation from the Biotage TLC Wizard.

Yields reported in the publication are of isolated material and represent an average of at
least two independent runs. Yields reported in the supporting information refer to a single
experiment. Compounds described in the literature were characterized by comparing their 'H
NMR and “C NMR spectra, and melting points (m.p.) to the previously reported data; their
purity was confirmed by gas chromatography (GC) or elemental analysis. GC analyses were
performed on a Hewlett Packard 6890 instrument with an FID detector and a Hewlett Packard 10
m X 0.2 mm i.d. HP-1 capillary column using dodecane as an internal standard. Elemental

analyses were performed by Atlantic Microlabs, Inc., Norcross, GA. Previously unknown
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compounds were synthesized, purified and analyzed from a single run and the reactions used to
form them were then repeated to determine an average yield. They were characterized by 'H
NMR, Bc NMR, m.p., IR and elemental analysis. '"H NMR and °C NMR spectra were recorded
on Varian 500 MHz instruments with chemical shifts reported relative to the deuterated solvent
or TMS. IR spectra were recorded on a Perkin-Elmer System 2000 FT-IR instrument for all
previously unknown compounds (KBr disc). Melting points (uncorrected) were obtained on a

Mel-Temp II capillary melting point apparatus.

General procedure for the Cu-catalyzed cross-coupling of anilines with aryl halides

An oven-dried screw-cap test tube was charged with K;PO4 (424 mg, 2.0 mmol). The
tube was sealed and the base was flame-dried under vacuum, and cooled under a purge of N,.
Cul (19 mg, 0.10 mmol), Pyrrole-2-carboxylic acid (22 mg, 0.20 mmol), aryl halide (1.0 mmol,
if solid), amine (2.0 mmol, if solid) and a magnetic stir bar were added to the cooled vessel. The
tube was then evacuated and back-filled with nitrogen. The evacuation/backfill sequence was
repeated two additional times. Aryl halide (1.0 mmol, if liquid), amine (2.0 mmol, if liquid) and
DMSO (0.50 mL) were then added by syringe. The vessel was immersed in a preheated oil bath
and the reaction mixture was stirred vigorously until TLC and/or GC analysis of the crude
reaction mixture indicated that the aryl halide had been completely consumed. The reaction
mixture was cooled to room temperature. Ethyl acetate (15 mL), NH4Cl,q) (2 mL), and H,O
(ImL) were added and the mixture was stirred. The organic layer was separated, and filtered
through a plug of silica. The aqueous layer was extracted twice more with ethyl acetate (10 mL),
and each extract was sequentially filtered through the pad of silica gel. The filtrate was

concentrated and the resulting residue was purified by flash chromatography (hexanes/ethyl
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acetate, gradient elution) to provide the desired product.

Experimental procedure for the reactions described in Table 1

An oven-dried screw-cap test tube was charged with Cul (9.5 mg, 0.050 mmol), ligand
(0.20 mmol, if solid), and a magnetic stir bar. The tubes were transferred into a nitrogen-filled
glove box where flame-dried anhydrous K3PO4 (212 mg, 1.0 mmol) was added. The tubes were
sealed with a Teflon septum and removed from the glovebox, where iodobenzene (56 uL, 0.5
mmol), aniline (92 mL, 1.0 mmol) and DMSO (0.25 mL) were successfully added by syringe.
The vessel was immersed in a preheated oil bath and the reaction mixture was stirred vigorously
for 12 h at 80 °C. The reaction mixture was cooled to room temperature. Dodecane (112 pL),
ethyl acetate (15 mL), NH4Clq (2 mL), and H,O (ImL) were added, and the mixture was

stirred. The organic layer was sampled and analyzed by GC.

Experimental procedures for compounds in Table 2

4-chloro-N-(4-methoxyphenyl)aniline (Entry 1)

H
N

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), KsPO,4 (424 mg, 2.0 mmol), 4-chloroiodobenzene (238 mg, 1.00 mmol),
and p-anisidine (182 mg, 1.5 mmol) with DMSO (0.50 mL) as solvent for 20 h at 80 °C. Workup
and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title compound
as an off-white solid (188 mg, 81 %). m.p. 49-50.5 °C (lit. 50-51°C)." '"H NMR (500 MHz,

CDCl3) 6 7.18-7.13 (2H, m), 7.09-7.03 (2H, m), 6.90-6.80 (m, 4H), 5.48 (1H, bs), 3.81 (3H, s).
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3C NMR (125 MHz, CDCl3) & 155.8, 144.1, 135.4, 129.4, 124.5, 122.7, 116.8, 114.9, 55.8.

H
Me

ethyl 3-(p-tolylamino)benzoate (Entry 2)

The general procedure was followed using Cul (9.5 mg, 0.05 mmol), pyrrole-2-carboxylic acid
(11 mg, 0.10 mmol), KsPO4 (424 mg, 2.0 mmol), ethyl-3-iodobenzoate (167 uL, 1.00 mmol),
and p-toluidine (214 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 80 °C. Workup
and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title compound
as a tan solid (199 mg, 78 %). m.p. 95-96 °C. 'H NMR (500 MHz, CDCl3)  7.66 (1H, dd, J =
1.8,2.0 Hz), 7.54 (1H, ddd, J = 1.1, 1.5, 7.6 Hz), 7.29 (1H, t, J/ = 7.8 Hz), 7.20 (1H, ddd, J = 0.9,
2.5, 8.1 Hz), 7.13-7.11 (2H, m), 7.04-7.01 (2H, m), 5.73 (1H, bs), 4.37 (2H, q, / = 7.1 Hz), 2.33
(3H, s), 1.39 3H, t, J = 7.1 Hz). °C NMR (125 MHz, CDCl3) § 166.9, 144.4, 139.8, 131.8,
130.2, 120.4, 121.2, 120.6, 119.5, 117.5, 61.1, 20.9, 14.5. IR (KBr disc, cm™") 3356, 1701, 1604,
1589, 1526, 1487, 1367, 1280, 1219, 1106, 1025, 829, 801, 752. Anal. Calc. for C;sH;7NO,: C

75.27,H 6.71. Found: C 75.51, H 6.74.

SO

3-(p-tolylamino)benzonitrile (Entry 3)ii

H
N

The general procedure was followed using Cul (9.5 mg, 0.05 mmol), pyrrole-2-carboxylic acid
(11 mg, 0.10 mmol), K3PO4 (424 mg, 2.0 mmol), 3-iodobenzonitrile (229 mg, 1.00 mmol), and
p-toluidine (214 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 90 °C. Workup and
chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title compound as

an tan solid (150mg, 72 %). m.p. 71-73°C. 'H NMR (500 MHz, CDCl3) & 7.30-7.28 (1H, m),
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7.20-7.15 (2H, m), 7.13 (1H, ddd, J = 0.9, 2.4, 7.4 Hz), 7.09 (1H, ddd, J = 1.1, 1.4, 7.5 Hz), 7.05-
7.02 (2H, m), 5.78 (1H, bs), 2.35 (3H, s). °C NMR (125 MHz, CDCl3) & 145.5, 138.4, 133.3,
130.4, 130.3, 123.1, 120.1, 119.3, 118.1, 113.2, 21.0. IR (KBr disc, cm™) 3398, 2226, 1598,
1523, 1489, 1312, 996, 867, 818, 780, 681. Anal. Calc. for C14H,N,: C 80.74, H 5.81. Found: C

80.49, H 5.74.

2-methyl-N-m-tolylaniline (Entry 4y

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), KsPO4 (424 mg, 2.0 mmol), 2-iodotoluene (127 uL, 1.00 mmol), and m-
toluidine (216 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 30 h at 80 °C. Workup and
chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title compound as
a tan oil (144 mg, 75 %). '"H NMR (500 MHz, CDCl3) § 7.26 (1H, d, J = 6.9 Hz), 7.22 (1H, d, J
=7.5Hz), 7.17 (2H, m), 6.97-6.94 (1H, m), 6.81-6.75 (m, 3H), 5.36 (1H, bs), 2.33 (3H, s), 2.28

(3H, s). C NMR (125 MHz, CDCls) & 144.0, 141.5, 139.3, 131.1, 129.3, 128.3, 126.9, 122.0,

122.5,118.9,118.3, 114.7,21.7, 18.1.

Me
1-(4-(3,5-dimethylphenylamino)phenyl)ethanone (Entry 5)

H
N

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid

(22 mg, 0.20 mmol), KsPO4 (424 mg, 2.0 mmol), 5-iodo-m-xylene (144 pL, 1.00 mmol), and 1-
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(4-aminophenyl)ethanone (270 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 90
°C. Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the
title compound as a yellow solid (136 mg, 57 %). m.p. 131-134 °C. '"H NMR (500 MHz, CDCl;)
d 7.90-7.86 (2H, m), 7.01-6.97 (2H, m), 6.81 (2H, s), 6.74 (1H, s), 6.02 (1H, bs), 2.54 (3H, s),
2.32 (6H, s). >C NMR (125 MHz, CDCl3) & 196.6, 148.8, 140.6, 139.5, 130.8, 129.0, 125.4,
118.7, 114.6, 26.4, 21.6. IR (KBr disc, cm™) 3331, 1653, 1570, 1342, 1274, 1181, 1168, 827.

Anal. Calc. for CigH7INO: C 80.30, H 7.16. Found: C 80.22, H 7.18.

oo
EtO,C

Me
ethyl 4-(3,5-dimethylphenylamino)benzoate (Entry 6)

H
N

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), KsPO4 (424 mg, 2.0 mmol), 5-iodo-m-xylene (144 pL, 1.00 mmol), and
ethyl-4-aminobenzoate (330 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 90 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a white solid (138 mg, 51%). m.p. 119-120 °C. 'H NMR (500 MHz, CDCl3) o
7.94-7.91 (2H, m), 7.00-6.96 (2H, m), 6.81 (2H, m), 6.72 (1H, m), 5.96 (1H, s), 4.35 (2H, q, J =
7.1 Hz), 2.31 (3H, s), 1.38 (3H, t, J = 7.1 Hz). °C NMR (125 MHz, CDCl;) & 166.7, 148.3,
141.0, 139.4, 131.6, 125.1, 121.4, 118.3, 114.8, 60.6, 21.6, 14.6. IR (KBr disc, cm™) 2241, 1697,
1595, 1509, 1352, 1285, 1170, 830, 769. Anal. Calc. for C;7HyNO,: C 75.81, H 7.11. Found: C

76.13, H 6.94.

SO

Me

H
N
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4-(3,5-dimethylphenylamino)benzonitrile (Entry 7)"

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K3PO4 (424 mg, 2.0 mmol), 5-iodo-m-xylene (144 pL, 1.00 mmol), and 4-
aminobenzonitrile (236 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 90 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a yellow solid (113 mg, 51%). m.p. 154-155 °C. '"H NMR (500 MHz, CDCls) &
2.32 (3H, $)7.49-7.46 (2H, m), 6.97-6.94 (2H, m), 6.80 (2H, s), 6.77 (1H, s), 6.00 (1H, bs). °C
NMR (125 MHz, CDCls) 6 148.1, 139.7, 139.4, 133.7, 125.7, 120.0, 118.9, 114.8, 101.1, 21.3.
IR (KBr disc, cm™) 3335, 2214, 1591, 1532, 1350, 1170, 826. Anal. Calc. for C;sH4Ny: C 81.05,

H 6.35. Found: C 80.76, H 6.33.

§
? LT L
Me)]\N OMe
H

N-(4-(4-methoxyphenylamino)phenyl)acetamide (Entry 8)

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K5;PO4 (424 mg, 2.0 mmol), 4-iodoanisole (234 mg, 1.00 mmol), and N-(4-
aminophenyl)acetamide (300 mg, 2.0 mmol) with DMSO (0.70 mL) as solvent for 24 h at 80 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a white solid (212 mg, 83 %). m.p. 138-139 °C (lit. 138 °C)." 'H NMR (500 MHz,
CDCls) 6 7.33-7.30 (2H, m), 7.16 (1H, bs), 7.10-7.02 (2H, m), 6.90-.84 (m, 4H), 5.47 (1H, bs),
3.80 (3H, s), 2.15 (3H, s). *C NMR (125 MHz, CDCls) & 168.4, 155.2, 142.1, 136.3, 130.4,
1222, 121.7, 116.7, 114.9, 55.8, 24.6. IR (KBr disc, cm™") 3270, 1653, 1512, 1297, 1248, 1035,

819. Anal. Calc. for C;5H6N2O,: C 70.29, H 6.29. Found: C 70.55, H 6.32.
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S\(NH
o,

3-(4-methoxyphenyl)benzo[d]thiazol-2(3H)-imine (Entry 9)

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K,CO3 (280 mg, 2.0 mmol), 4-iodoanisole (234 mg, 1.00 mmol), and 2-
aminobenzothiazole (298 mg, 2.0 mmol) with DMSO (0.80 mL) as solvent for 24 h at 90 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a white solid (169 mg, 66 %). m.p. 91.5-92 °C. "H NMR (500 MHz, CDCls) 6 7.53
(1H, td, J = 0.6, 7.8 Hz), 7.-7.41 (1H, m), 7.31 (1H, dd, J = 0.6, 8.2 Hz), 7.13-7.07 (3H, m), 6.07
(1H, bs), 6.84-6.82 (2H, bs), 3.78 (3H, s). °C NMR (125 MHz, CDCl3) & 159.3, 139.0, 136.6,
131.2, 130.7, 125.0, 124.2, 119.9, 115.4, 115.3, 110.4, 55.6. IR (KBr disc, cm™) 3220, 2235,
1591, 1580, 1493, 1404, 1289, 1246, 1175, 1021, 824, 753. Anal. Calc. for Ci4H;nN,OS: C

65.60, H 4.72. Found: C 65.64, H 4.75.

Experimental procedures for compounds in Table 3

AT L,

4-chloro-N-(4-methoxyphenyl)aniline (Entry 1)

H
N

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K5;PO4 (424 mg, 2.0 mmol), 1-bromo-4-chlorobenzene (191 mg, 1.00
mmol), and p-anisidine (248 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 100 °C.

Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
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compound as a tan solid (180 mg, 77 %). m.p. 50-51 °C (lit. 50-51°C)." '"H NMR (500 MHz,

CDCls) 6 7.18-7.13 (2H, m), 7.09-7.03 (2H, m), 6.90-6.80 (m, 4H), 5.48 (1H, bs), 3.81 (3H, s).

AT L,

4-fluoro-N-(4-methoxyphenyl)aniline (Entry 2)

H
N

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K3POs (424 mg, 2.0 mmol), 1-bromo-4-fluorobenzene (109 pL, 1.00
mmol), and p-anisidine (248 mg, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 80 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a tan solid (155 mg, 71 %). m.p. 57-59 °C (lit. 59 °C)." '"H NMR (500 MHz,
CDCl3) & 7.03-7.00 (2H, m), 6.96-6.85 (6H, m), 5.40 (1H, bs), 3.81 (3H, s). >C NMR (125

MHz, CDCls) 6 158.3, 155.2, 141.3 (d), 136.7, 121.4, 117.9 (d), 116.1, 115.9, 114.9, 55.8.

F3C\©/ \©/OMG

3-methoxy-N-(3-(trifluoromethyl)phenyl)aniline (Entry 3)

H
N

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K3PO4 (424 mg, 2.0 mmol), 3-bromoanisole (127 pL, 1.00 mmol), and 3-
aminobenzotrifluoride (250 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 100 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as an orange oil (153 mg, 57%). 'H NMR (500 MHz, CDCl3) 6 7.36 (1H, t, J =7.9
Hz), 7.30 (1H, s), 7.26-7.20 (2H, m), 7.16 (1H, d, J = 7.8 Hz), 6.70 (1H, dd, J = 1.2, 8.1 Hz),
6.67 (1H, s), 6.59 (1H, d, J = 8.2 Hz), 5.85 (1H, bs), 3.81 (3H, s). °C NMR (125 MHz, CDCl3) &

160.9, 143.9, 143.4, 132.1, 130.5, 130.0, 129.9, 120.4, 117.3 (q), 113.0 (1), 111.4 (d), 107.6 (d),
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104.7, 55.4.

H
o
F SMe

4-fluoro-N-(4-(methylthio)phenyl)aniline (Entry 4)

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), KsPO4 (424 mg, 2.0 mmol), 4-bromothioanisole (203 mg, 1.00 mmol), and
4-fluoroaniline (189 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 100 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a brown oil (170 mg, 73 %). 'H NMR (500 MHz, CDCl3) 6 7.21-7.17 (2H, m),
7.02-6.92 (4H, m), 6.89-6.86 (2H, m), 5.56 (1H, bs), 2.41 (3H, s). °C NMR (125 MHz, CDCls)
8§ 159.2, 142.4, 139.0 (d), 130.3, 129.7, 120.6 (d), 117.7, 116.1 (d), 18.2. IR (KBr disc, cm™)
3396, 1595, 1508, 1314, 1223, 817, 506. Anal. Calc. for C;3H;,FNS: C 66.93, H 5.18. Found: C

67.16, H 5.20.

N-(3,5-dimethylphenyl)-2,5-dimethylaniline (Entry 5)

The general procedure was followed using Cul (19 mg, 0.10 mmol), 2-isobutyrylcyclohexanone
(33 pL, 0.20 mmol), K3PO4 (424 mg, 2.0 mmol), 5S-bromo-m-xylene (136 pL, 1.00 mmol), and
2,5-dimethylaniline (249 pL, 2.0 mmol) with DMF (0.50 mL) as solvent for 24 h at 110 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title
compound as a yellow oil (166 mg, 74 %). "H NMR (500 MHz, CDCl3) 6 7.05-7.02 (2H, s), 6.72

(1H, td, J = 0.4, 7.6 Hz), 6.56 (2H, d, J = 0.6 Hz), 6.53 (1H, t, J/ = 0.6 Hz), 5.22 (1H, bs), 2.26
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(3H, s), 2.23 (6H, s), 2.17 (3H, s). °C NMR (125 MHz, CDCl;) & 144.2, 141.3, 139.2, 136.6,
130.9, 125.4, 122.8, 122.4, 119.9, 116.8, 115.4, 21.6, 21.4, 17.7. IR (KBr disc, cm™) 3383, 3020,
2919, 1601, 1578, 1522, 1466, 1221, 1177, 829, 802. Anal. Calc. for C;4H,FsNO: C 62.92, H

4.53. Found: C 63.13, H 4.46.

(OjMe/“\Q/Me
Me

N-(2-methoxyphenyl)-3,5-dimethylaniline (Entry 6)™

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K5POy4 (424 mg, 2.0 mmol), 5-bromo-m-xylene (136 pL, 1.00 mmol), and
o-anisidine (225 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 100 °C. Workup
and chromatographic purification (hexanes / ethyl acetate 4:1 - 1:0) afforded the title compound
as an orange oil (155 mg, 68%). 'H NMR (500 MHz, CDCl3) 6 7.33-7.31 (1H, m), 6.91-6.84
(3H, m), 6.81 (2H, d, J = 0.6 Hz), 6.62 (1H, t, J/ = 0.6 Hz), 6.10 (1H, s), 3.89 (3H, s), 2.30 (3H,
s). ®C NMR (125 MHz, CDCls) & 148.4, 142.8, 139.1, 123.2, 121.0, 119.8, 118.7, 116.5, 115.0,

110.6, 55.8, 21.6.

5

'

2-methyl-N-m-tolylaniline (Entry 7)°

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K3;PO4 (424 mg, 2.0 mmol), 2-bromotoluene (120 pL, 1.00 mmol), and m-

toluidine (216 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 30 h at 100 °C. Workup and
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chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title compound as
a tan oil (129 mg, 66 %). '"H NMR (500 MHz, CDCl3) § 7.26 (1H, d, J = 6.9 Hz), 7.22 (1H, d, J
=7.5 Hz), 7.17 (2H, m), 6.97-6.94 (1H, m), 6.81-6.75 (3H, m), 5.36 (1H, bs), 2.33 (3H, s), 2.28
(3H, s). C NMR (125 MHz, CDCls) & 144.0, 141.5, 139.3, 131.1, 139.3, 128.3, 126.9, 122.0,

122.5,118.9,118.3, 114.7,21.7, 18.1.

H OMe
N

SAS

Me

2-methoxy-N-m-tolylaniline (Entry 8)*

The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid
(22 mg, 0.20 mmol), K3PO4 (424 mg, 2.0 mmol), 2-bromoanisole (125 pL, 1.00 mmol), and m-
toluidine (216 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 30 h at 100 °C. Workup and
chromatographic purification (hexanes / ethyl acetate 1:0 = 4:1) afforded the title compound as
an orange oil (142 mg, 66%). 'H NMR (500 MHz, CDCl3) & 7.36-7.33 (1H, m), 7.23-7.18 (1H,
m), 7.02-6.87 (5H, m), 6.81 (1H, d, J = 7.5 Hz), 6.16 (1H, bs), 3.29 (3H, s), 2.36 (3H, s). °C
NMR (125 MHz, CDCls) 6 148.4, 142.8, 139.3, 133.2, 129.3, 122.2, 121.0, 119.9, 119.4, 115.8,

114.9, 110.6, 55.8, 21.7.

N-(3,5-dimethylphenyl)quinolin-3-amine (Entry 9)
The general procedure was followed using Cul (19 mg, 0.10 mmol), pyrrole-2-carboxylic acid

(22 mg, 0.20 mmol), K3POy4 (424 mg, 2.0 mmol), 3-bromoquinoline (136 pL, 1.00 mmol), and
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3,5-dimethylaniline (248 pL, 2.0 mmol) with DMSO (0.50 mL) as solvent for 24 h at 100 °C.
Workup and chromatographic purification (hexanes / ethyl acetate 4:1 = 1:0) afforded the title
compound as a green oil (135 mg, 54 %). "H NMR (500 MHz, CDCl3) 6 8.72 (1H, d, J = 2.8
Hz), 8.02 (1H, dd, J = 0.6, 8.2 Hz), 7.70 (1H, d, J = 2.8 Hz), 7.65 (1H, dd, J = 1.2, 8.1 Hz), 7.54-
7.46 (2H, m), 6.82 (2H, s), 6.71 (1H, d, J = 0.6 Hz), 6.12 (1H, s), 2.32 (6H, s). °C NMR (125
MHz, CDCl3) & 145.3, 143.7, 141.9, 139.6, 137.4, 120.2, 129.1, 127.2, 126.6, 126.5, 124.4,
117.2, 116.5, 21.6. IR (KBr disc, cm™) 3265, 3038, 1596, 1491, 1470, 1361, 1215, 1140, 908,

834, 781, 749, 732.



S15

1670 ¢6°T
L6°2 68°€ 28°1
h ek
wdd b S 9 L 8 6
1 L L L L L P L 4 1 s I S s L 1
T r J_ T
yd wu
000°€ sut
02 i
8°1812 d4
S°6E8T L34
EP86E St
29711 wwzy
0s2 oM
0 as
18T SA
£78162 dm
oW ot &
AY1dSIa
\\\\:llfu\\ A dp
u ug
- \\ u (it
/U SOV14
N ) pasn iou uieb
/ u Asale
UM 22 12
7, z sam  zg Ju
! dxam 27 ¢98 301
J449m  0S0°0 w
0°e md
2L0TET Ui bS dmdy
14 osoad 1 sq
alLlim  pasn jou a4
ONISS300dd b 2009 Ms
0°02 dwayi zso8p du
002 Jwp €00° P ie
3 wwp TH ul
uuu wp 80T 00€ biys
0 4op NOILISINDOV
0s Jmdp  dxa aLty
TH up  €1000 Ju3ALOS
2017008 bisp 800z 0T ga4 ayep
1A 2 "03a ERETLAY
yipis Tdxs

6pZ ITAYYY



S16

wdd

i -

€8°¥6°0 8L°0
vL°IT'T 08°0

um
sgm
dxam
Jaam

4 Yieuw
ZLOTET uy
4 20.d
ALtimm
ONISS300¥d
u owoy
01 saJp
basp
gooot Jup
2 wwp
uuu wp
0 jop
LE amdp
€13 up
v6L°S2T bagp
1A % "03a

T T - i

6

yd wu

000" g sulL
€ 41
£°989¢€ dya
6 E£E9Y Ldd
0o-oov St
8161 wwzy
0s2 BLY
0 as
IsT SA
279641 dm
v Ll- ds

AvVidsIa
uu sy
A dp
u ut
u Lt
SOv14
pasn iou ureh
u FELTR)
0 E 2]
ot 1u
2°86YT 403
0 ip
0°86 md
6S amdy
T ss
T sq
pasn jou Q4
0°0000T ms
000v9 du
00z°¢ 1e
TH u3z
T€2°00S bays
NOILISINOOV
dxa ALty
€1002 Juan|os
8002 02 934 2iep
37dWVS
Lndzs zdxa

JBIIIAVVY



S17

02T orT 08T 00¢
I P bl in Be @ g g gl LS i ag g
i i lade i i p A i i L)
um
SgM
dxam
d1am
4 yrew
ZL0TET uy ud opa> e
¥ s0ud 000" 00T sut
aLi4IM 89 u3
00°T CTRVAS TV d4d
ONISSID0YUd 9°5LpET L34
u gowoy  00°00S st
0°T €s8J4p  65°S2T wwzy
gbasp (052 oM
0000T giuwp g 2s
2 gwup 6TE SA
u EWPp 2" 9GETE dm
| 0 €40p  pUOLLE- ds
T gmdp AvV1dsIa
gup uu sy
0 gbugp A dp
€030 u ut
u zZowoy u Lt
0T zsaup SOV 14
zbasp pasn jou uleb
00007 Zjup u do0(®
2 Zuwp  pg 32
u EAT I T Ju
0 z4on 0 403
T zdmdp 000" € 1]
up  ¢°9 md
0 ghigp LS dmdy
2930 8 sq
u owoy pasn jou aj
0T sa4p 2T lGETE Ms
basp 885521 du
00007 Jwp 00072 1e
] wwp €79 uy
ARR wp  z/9°S2T bigs
0 dop NOILISINOOY
v Jmdp  dxs alls
TH up €100 JUsALOS
228 117 bugp 200z ST a34 23ep
LA % "3 ERET
Lndzs tdxa

SYILIWYAUYd NOGUYD QAUVANYLS



S18

wdd

86"

06°0

um
sgm
dxam

Jaam

4 yieuw
ZL0TET ug
14 204d
ALtim
ONISS300¥d
u owoy
0T sadp
basp
oooor Jup
2 wwp
uuu wp
0 Jop
g amdp
€12 up
V6L 52T basp
1A ® °030

8

yd wu
000°€ sut
€ u1
£°9€9¢ dyd
6 €£9V L4
“oo0v st
LL Lt wwzy
0s2 oM
0 EH
18T sA
vIIVYY dm
e 61 ds

AV1dSIQ
uu sy
A dp
u ut
u Lt

Sov1d
pasn iou utef
u PELTR
0 12
91 w
2°86vT 401
0 i
0°6 md
65 amdy
1 ss
1 sq
pasn iou q4
0°0000T MmS
000v9 du
002'¢g i
TH uy
TEZ"00S biys

NOILISINDIV

dxa aLy
€1202 1uaalos
8002 0z 924  3iep

37dWVS

tndzs zdxa

28II1IAVVY



S19

88°¢€
80° ¥

e

12

TW

—

\

vOTBO TL0°T
91°2 2&WZ'1

jum
sgm
dxam
Jaam

3 yiew
ZLOTET uy
14 J04d
altym
INISSI00Nd
u owoy
0°T saJp
basp
0000T Juwp
2 wup
uuu wp
0 sop
LE Jmdp
€12 up
647527 bayp
1A ® 230

8 6
yd wu
000°€ sui
L y1
£79£98 dyd
vV EEIY Ldd
0000t St
14702 wwzy
0s2 oM
0 EH
ST SA
voLLTS dm
8° 985~ ds
AV1dSIa
uu sy
A dp
u ut
u It
S9vi14
pasn 1ou urefh
u o0l
91 12
91 u
2°860T 401
0 P
0°6 md
6S amdy
1 ss
2 sq
pasn 1ou q3
0700007 Ms
000v9 du
0oz'¢ e
TH u3
1€2° 00§ buays
NOILISINOOV
dxa aLtLy
€1303 iusalos
8002 9 JEBH aiep
31dWVS

tndzs 1dx3a

QIVIIIAVVY



S20

wdd

00°

"2

2L°040°2
65870 9T
9 L 6
" " B et e I
J
yd wu
000°9 sut
€ y3
£°9g9¢ dya
6 EEIY [
oo0°oov st
19°81 wwzy
052 oM
0 EH
1871 sA
L1597 dm
8 11— ds
AV1dSI1a
uu sy
A dp
u ut
TW u 1
ERLAE]
um  pasn iou uref
sgm U j¥o0(®
O dxam @ 31
: J4am 97 1u
2°869VT 401
4 Yiew ¢ e
2L0TET uy 0°6 md
13 so4d G Jmdy
altiIm 1 Ss
ONISS300¥d T sq
u owoy pasn jou q4
0t S3Jp 0°0000T MS
basp o009 du
oooot 4up  00z°¢ e
3 wwp  TH ug
uuu wp  1£Z°00S buags
0 sop NOILISINOOV
L€ amdp  dxa aLLd
€10 up €302 juaAaios
v6L°S2T bayp 8002 02 ga4 aiep
1A ® "030 37dWVS
Lndzs zdxa

VLTIIIAVVY



S21

|
|
|

4
ZLOTET ud
14 204d

0E"D aql
INISS3ID0¥d

u owoy
0T saJp

basp
0000T Jup
M wwp
A wp
0°00S- Jop
LE Jmdp

up
6227008 bayp
1A % 030

yd Le
0060°T sut
0T yi
6" 7TLE dgd
T1°v008T L4d
00° 00§ St
€e"g wwzy
0s2 am
0 s
SLE SA
8 GELLE dm
2°6829- ds
AvidsIia
uu sy
A dp
u ut
u 1t
SovV14
pasn 1ou ureb
u jFd0le
0 12
952 u
v 1€8 Jo1
€9.°0 ip
6°9 md
€S amda
T BN
g sq
pasn iou q4
8'S€LLE MS
0TOTET du
9gL° T 1e
€12 ui
S64°S2ZT buays
NOILISINDOV
dxa alLy
£1202 luaAa(os
8002 02 994 aiep
ERELS

Lndzs 1dxa

SYILIWVYVd NOG¥VDI OAVOANVLS




S22

6872 S6°T €4°066°T
96°§ T0°T VAR £9°1
wdd 0 T 2 € v S 9 L 8
. - — - .
. - , -
| * ]
J
J
yd wu
000°9 suL
£ ui
£79€9¢ dsa
i 6°€E91 L4
00°007 st
€1°61 wwzy
052 am
0 o5
TST sA
T €8LY dm
v 192~ ds
Av1dsIa
uu sy
A dp
u ut
u Lt
S9v14
1um  pasn jou ureb
sgM U A¥o01E
. dxam ¢ 19
.*J JJam 9T u
= o 2°86VT 401
34 Yyiew o P
_ zc0teT usy 06 nd
2 14 J04d  §S amdy
/O altgam 1 ss
INISS3I020¥d T sq
72 | u owoy pasn 10u a4
~ 0T s24p  0°0000T ns
e el basp 000v9 du
— 00007 swp  poz'e e
| . -— 2 wwp TH ul
| uuu wp  T€Z°00S bays
| 0 iop NOILISINDOV
L8 amdp  dxa aLLy
€12 up  €1202 Iuan|os
V6L°S2T bigp Q002 02 gad ajep
in ® "230 31dWVS
tndzs zdxa

QLTIIIIAVVY



S23

wdd 0z- 0 0z oy 09

um
sgm
dxam
Jaam

4 yieuw
2L01€T uy
1 so4d
aLLm

Lk ) aiL

INISS3I00Ud

u owoy
0°T saJp
basp

00007 4up

" wwp

A wp
07005~ s0p
LE dmdp
TH up
6522°00§ bayp

02e ove
sl . )
ud te
Q00" T sut
0T y
6 YTL6 dy
T #0097 L4
00°00S St
ge’g wwzy
0s2 M
0 EH]
Ti8 SA
8°SELLE dm
2°6829- ds
AvV1dSIa
uu sy
A dp
u ut
u Lt
S9v14
pasn jou uref
u EELTR:
0 12
8sz Iu
v TEY 401
€94°0 e
6°9 md
€5 dmdy
1 ss
g sq
pasn jou q4
8 S€LLE Ms
0T0TET du
RV 1e
€12 ui
S64°52T hays
NOILISINOOV
dxa alLs
€1200 juaalos
8002 02 934 aiep
ERELAAS
Lndzs Tt1dxa

SY3ILIWVYVd NOGYVI QUVANVIS




S24

19°1

S6°6

8 6 [1R9
yd wu
000°8 sut
& yi
£°9g9¢ dya
9 veE9Y 144
00°00v St
05702 wuzy
0s2 oM
0 35
1871 sA
£792TS dm
S 21— ds
AvidsIa
uu sy
A dp
u ut
u Lt
Savid
jum  pasn ijou upeh
sqm u xoo|®e
dxam o 12
Jaam 91 1u
278671 401
4 yiew @ ip
ZLOTET uj 0°B md
14 s04d 6§ amdy
3Ltim 1 sS
ONISS320dd T sq
u owoy pasn jou q4
0T $3J4p  0°0000T ms
basp ooovg du
0000T 4wp  00zZ°€ e
2 wwp  TH ui
uuy up  1£2°00S bags
0 40p NOILISINDIV
g amdp  dxa alts
€12 up £1002 juanjos
v6L7S2T biyp 800z 0z ga4 aiep
1A ® 230 31dWVS
Lndzs zdxa

JLTIIIAVVY



S25

€9°€ T9°p 8T°T
0S¢ T vE'Z 00°2
wdd T 2z £ 14 S 9 ¢ 8 6
| , n L . % it .S S YRS )
— — T e gy -
£ >
i
|
i
|
yd wu
000°2 sut
L ui
L°9€9¢ dgd
6°£€97 L4
00°00T st
28°6T wwzy
052 M
0 as
151 sA
0°VS6Y dm
8 €07~ ds
Av1dsIa
| $ g uu sy
A dp
~ u ut
u Lt
i sov14 q
jum  pasn jou ue
L f sam U jo0ole
—— — dxam ¢ 39
\ ~ ENEL NN u
2°86PT 401
z 4 yiew o 10
—_ 2L0TET uj 06 md
+_ 1) so4d  B§ amdy
aLtsmm 1 ss
INISS320¥d 8 sq
u ouwoy pasn 1ou q4
| 01 S34p 000007 ms
basp go0v9 du
0000T Jup  002°€ 1e
2 wwp TH ul
uuu wp  T€2°00S bays
0 so0p NOILISINQOY
Pes amdp  dxa aLLd
€12 up  £1200 JusALos
v6£°S2T biyp o002z 02 9a4  33ep
| 1A ® 230 31dWVS
Lndzs zdxa

VSTIAVYY



S26

96°T 28°2 6670
96°0 T16°0T6°0

I e T B R P
L ]
PR T N W | TR
1 J_ _);Jm‘
P
14m um
sqm
dxam
NEE-T.)
3 yiew yd apa2 Le
vr1292 uj 000°€ sut
13 soud ¢ ui
LM T7E£98 dya
ONISSI00¥d 1°v98b 141
u gowoy /S sg st
01 £524p  8E°8T wwzy
ghasp 05z B
002 siup 0 25
2 swwp  pg SA
u Swp  STSBSY dm
0 £i0p  2°58- ds
i £amdp AVIdSIa
gup uu sy
(i ghugp A dp
£230 u ut
u Zowoy u $5
0T 2s24p Sov14
zbasp pasn jou uLeb
002 Zywp u 3o0Le
2 Zwup gt 12
u Zup 9T U
0 240D STBTIST j03
1 Zdmdp  000°2 1]
Zup  9°g md
0 Zbisp S Amdy
2030 1 sq
u owoy pasn jou qj
0T S84p  Z°p0S0T ms
basp 0509 du
00007 jup  100°€ e
.Y wwp TH uil
uke wp 9yl 66V bays
0 Jop NOILISINOOY
0E amdp dxa aLLy
£10 up  £1909 juaALos
2297521 busp 8002 52 Q84  @3ep
1A 8 030 37dKYS
tndzs zdxa

4SZITIAVYY



S27

wdd

ov 09 og 00T

WO
7 \
N—” 1\

-
WS

yd (14
aoo-1 sut
2 y3
6'VTL6 dya
9740091 L44
00°006S St
V6 0ST wwzy
0sz am
0 EH
9s¢ sA
8-SeL/le dm
£°2629- ds
Av1dSIO
uu sy
A dp
u ut
u e
Jum S9V14
sqm  pasn iou uteb
dxam u jo0|1®
Jaam /1 12
852 Iu
4 yiew yp-1e9 401
2L0TET ui g9/°g 1R
14 so4d g9 md
aLtym g5 Amda
L2501} aL 1 55
ONISSI00Ud 8 sq
u owoy pasn 1ou q4
0°T $aJlp  @°SglLe Ms
basp otOTET du
00001 Jup  9es° 1e
“ wup €13 u3
A wp  §6L°S2T buys
0°00S- Jop NOILISINDdOV
LE Jmdp  dxa 3Lt
TH up  £1302 juaalos
622°00§ bagp gp0Z ¥T gay aiep
1A % "03a 3TdWVS

Lndzs zdxa

SYILIWVIVd NOGYVD QAVANVLS



S28

Y

S

80

LEM
LW 1

Jum

sqm
dxam
J1am

& yieuw
2L0TET uj
13 s0u4d
3LL4IM

ONISS320dd

owoy
0T sa4p

basp
oooor Jup
2 wwp
uuu wp
0 Jop
LE Jmdp

up
v6L°S2T bayp
LA ® "230

8

yd uu
oo0°¢ sut
L u3
£°9£9¢ dgu
S veESY L34
00°00T st
S5 8T wwzy
052 om
0 3s
18T SA
9°8E3¥ dm
LTEVT- ds

AV1dSIa
uu sy
A dp
u uL
u Lt

S9v4
pasn jou uref
u yoole
91 12
91 u
2°86VT Jo1
0 w
0°6 md
BS amdy
T BN
e sq
pasn iou q4
0°0000T Ms
000v9 du
00z°¢ 1e
TH ul
T€Z"00S buys

NOILISINOIV

dxa 3Lt
€1202 JuaAnLos
8002 ¢ Qa4 aiep

37dWVS

tndzs T1dxa

SYZIIAVVY



S29

wdd

61"V

€2°T

e
00°9
L 8
P et :
|
yd wy
000°2 sut
21 y3
£°9€9¢€ dyds
6°€£9Y L44
00°00T st
9.°8T wwzy
052 om
0 as
151 sA
11690 dm
S 28T~ ds
Av1dsIaQ
uu sy
I dp
u ut
u Lt
sav14
Jum pasn ijou uref
sgm U xoo0Le
dxam 971 12
EREL) 97 u
FAR-1321 J01
4 yiew o w
ZL01ET uy 06 md
14 so4d 6§ amdy
ETRUSTL U § ss
INISS3II0¥d 1 sq
u owoy pasn iou q
(B¢ SaJp  0°0000T Mms
basp poov9 du
0000T Jup  002°€ e
2 wup TH ul
uuu wp T€2°00S —u._%m
0 Jop NOILISINDIV
L€ Jmdp  dxa 3Lty
€12 up €1202 3uaAL0S
¥6L°S2T biyp 800z 0Z 4eW  33EP
1A ® "230 3T7dWVS

Lndzs 2dxa

LSIIIAVYY



S30

86°0

1um
sqm
dxam
FREL)

4 Yiew
CLOTET uj
E¥ ) soud
ALLym
ONISS300¥d

u owoy
[ 8 saJp
basp

oooot Jup
3 wwp
uuu wp
0 Jop
(g dmdp

up
v6L°S2T bayp
LA ® "230

6

yd wu
000°2 sut
L Y3
£° 9898 dyd
6°££97 (]
00°00T st
81702 wwzy
052 oM
0 EH
1ST sA
6°S70S dm
?7E9T~ ds

Av1dSIag
uu sy
A dp
u ut
u L

SovV1d
pasn jou ugeh
u PELTR
9T 32
9T Ju
2°86vT 403
0 i
06 md
6S amdy
1 ss
1 sq
pasn 3jou qJ
0°0000T ns
00079 du
002°€ e
TH uy
1€2°00S biys

NOILISINDOV

dxa ALt
£1002 juanios
8002 0Z 484 31Ep

37dWVS
tndzs zdxa

9SIIIAVVY



S31

g

P>

74
.
'y .Jz

um
sqm
dxam
FRELY

4 yiew
ZLOTET ug
14 so4d
aLtdm
ONISS3I0¥d
u owoy
0T s3Jp
basp
00007 sup
3 wwp
uuu wp
0 Jop
e amdp
€10 up
v6L°S2T bayp
1A ® "230

yd wu
000°T sut
L ul
£79€9¢€ dya
2°SE9Y L44
00°00T st
2881 wwzy
0s2 M
0 Js
157 SA
2 p0LY dm
€°8TT- ds
AV1dSIQ
uu sy
A dp
u ut
u Lt
S9v14
pasn 1ou ureb
u yooLe
9T 32
9T u
2 867T 401
0 i
0°6 md
6S amdy
1 ss
8 sq
pasn iou q4
0°0000T s
000v9 du
002°€ e
TH uy
1€2°00S buys
NOILISINDIV
dxa aLLy
€1002 1uanlos
8002 z Qa4  a3iep
31dWVS
Lndzs zdxa

BYSZIIAVVY



S32

wdd 0z- 0z 117 09 08 001 0zt vt 09T 08T 002 0zz ove
j ~
| i
ﬁ [
| |
i |
.
W |
|
|
yd 1e
000°T sut
6 u1
6°VTILE dgu
897097 144
| | 00°00S st
| | $6°0ST wwzy
| 052 om
" W 0 >s
| | 90T sA
| 8°S£LL8 dm
6°T0E9-~ ds
Av1dSIa
uu sy
A dp
u ut
u L
1um S9V14 6
sgM  pasn jou ute
™A dxam u joole
/ 449M  pOT 12
w 957 U
4+ yiew p-1ey 401
ﬁ ZLOTET uy €970 P
~ P 14 sou4d -9 md
aLtyIm g5 dmdy
/ 7 Q LA LT ss
ONISS3II0Nd 8 sq
/ 1 ~W u owoy pasn iou q4
rw 0T saJ4p g seilE ns
basp oTOTET du
0000T Jup  9g/°1 3e
m wwp €12 uy
A wp  SBL°S2T bays
0°005- 40p NOILISINDOV
g amdp  dxa apy
H up £1202 juaaios
6227005 bayp go0z z gas aiep
1A ® 230 ERETE

tndzs tdxa

SYILIWVIVd NOEEVI OdVANVLS



S33

wdd

ST°E

= n

v

S£°0 60”

€9°T

k4
v8°0

Jum
sqm
dxam
Jdam

4 yieuw
2L0TET uy
13 s04d
LL4IM
INISS3I0¥d
u ouwoy
0°T sadp
basp
0000T Jup
- wwp
uuu wp
0 Jop
L£ amdp
€12 up
v6L°S2T bayp
1A ® "230

6

yd wu

000°9 sui
v y1
£°989¢ dya
0" veEIY L4
00°00T st
€1°6T wwzy
0s2 am
0 EH
18T sA
17 €84V dm
v v9- ds

AvidsIia
uu sy
A dp
u ut
u Lt
Savid
pasn 3ou uref
u EELTR
92z 1
v9 Ju
2°86VT 301
a P
0°6 md
65 amdy
1 ss
1 sq
pasn 1ou q4
0°0000T ms
0009 du
00z ¢ 1e
TH ul
1€2° 005 bays
NOILISINDIV
dxa 3L
€1202 juaalos
8002 0Z JBW  31ep
3TdWYS
Lndzs zdxa

€9IIIAVVYH



S34

wdd

v9°¢

(8°0

08°2 06°0
28°®BL°T 9670

7 \\

um
sqm
dxam
Jaam

4 yiew .

2LO0TET ui
14 s20u4d
ALHIIM
ONISS330dd
u owoy
0T saJp
basp
ooooT Jup
3 wwp
uuu wp
0 4op
L€ amdp
€12 up
v6L°S2T biyp
1A ® "23a

yd wu
000°€ sut
L ui
£°9£9¢ dis
9°££97 L4
00°00T st
55702 wwzy
052 oM
0 Js
151 sA
6°LETS dm
6°€9- ds
AV1dSIOQ
uu sy
A dp
u ut
u Lt
sov14
pasn jou ureb
u Al0Le
91 12
97 au
Z°86¥T 403
0 i)
0°6 md
6S amdy
: § SS
2 sq
pasn jou qJ
0°0000T s
000v9 du
002°€ 1e
TH u3
T€2° 00§ bays
NOILISINDIV
dxa aLLy
£1902 1uanlos
8002 9 J4eW  2iep
ERETS

Lndzs 1dxa

egPITIAVVY



S35

wdd

86°S

S

86°0

gL T
S£°0

8L T6'0 v8°0

um
sqMm
dxam

JJam

3 yieuw
2L0TET uj
14 soud
3LLdm
ONISS330¥d
u owoy
0T saJp
basp
gooot Jup
2 wwp
uuu wp
0 Jop
L8 amdp
€12 up
v6L£°S2T bagp
1A ® 030

yd wu
000°9 sui
5 ui
£°9€9¢ dgu
6 EEIV 144
00°00T st
80°12 wwzy
052 am
0 3s
151 sA
2'692§ dm
6°9TT- ds
AV1dSIO
uu sy
A dp
u ut
u t
SOV
pasn 1ou utef
u PELTE]
9T el
9T u
2°867T 401
0 1
06 md
6S amdy
T SS
T sq
pasn iou as
0700007 Mms
000v9 du
002°€ 1e
TH u3
1€2° 005 biys
NOILISINDIV
dxa alty
£1202 juaalos
8002 02 JBKW aiep
I1dWYS
tndzs zdxa

8SIIIAVYY



S36

wdd 02- 0 02 ov 09 08 oot 021 ovT 0971 081 goe 022 ove

i
yd Le
000" T sut
| 17 uy:
| “PILE CFR]
| €°6009T L4
00°00§ St
v6°0ST wwzy
082 M
| 0 3s
SST SA
| 8 SELLE dm
i v v629- ds
AvidsIia
s uu sy
A dp
u ut
J(( u Lt
i jum S9v14
/ sga  pasn jou upeh
\A dxam u jdoLe
JJam |9 12
7 \D—_ 952 Ju
— 4 yiew ¢°TEY 401
2L0TET uy g9/°0 i
d 13 J0o4d "9 md
n. altsm €5 amda
-~ 0g"0 qL T SS
7 R 9NISS3J0¥d 8 sq
/\ u owaoy pasn jou qs
- 0T $alp g SeLLE ms
basp 0TOTET du
oooar Jup  98/° 71T ie
L] wwp €19 ul
A wp 567521 buays
0°00S- 40p NOILISINQAV
i€ Jmdp  dxa altd
TH up  €1203 JuaAa|os
622°00§ basp 8002 02 JEKW aiep
1ln % "230 3TdHVS
ndzs 1dx3

SYILINVIVd NO9UVO OQAVANVLS




S37

References

f_Nordiff, E. A.; Hausman, M. J. Org. Chem. 1964, 29, 2453.

" Toyama, T.; Toyama, I.; Nimura, M.; Kamiyama, N.; Yokota, M. Biaryl compounds and diaryl
ethers as uricosuric agents. Jpn. Kokai Tokkyo Koho, JP/2000001431 A 20000107, 2000.

" Spagnolo, P.; Zanirato, P. Tetrahedron Lett. 1987, 28, 961.

" Buchwald, S. L.; Klapars, A.; Antilla, J. C.; Job, G. E.; Wolter, M.; Kwong, F. Y.; Nordmann,
G.; Hennessy, E. J. Copper-catalyzed formation of carbon-heteroatom and carbon-carbon bonds
by arylation and vinylation of amines, amides, hydrazides, heterocycles, alcohols, enolates, and
malonates, using aryl, heteroaryl, and vinyl halides and analogs. W0O/2002085838 A1, 2002.

" Erdley, et Al. Acta Chim. Acad. Sci Hung. 1957, 12, 251.

"' Zhang, Hui; Cai, Qian; Ma, D. J. Org. Chem. 2005, 70, 5164.

" Thu-Cuc, T., et al. J. Heterocycl. Chem. 1964, 1, 28.

""" Nodiff, E. A.; Craig, P. N. J. Org. Chem. 1961, 26, 824.

" Zhang, X. X.; Harris, M. C.; Sadighi, J. P.; Buchwald, S. L. Can. J. Chem. 2001, 79, 1799.

* Sridharan, V.; Karthikeyan, K.; Muthusubramanian, S. Tetrahedron Lett. 2006, 47, 4221.



