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(E)-1-(4-fluorolphenyl)-V-(5-phenyl-1,3,4-oxadiazol-2-yl)methanimine
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Diethyl[(5-phenyl-1,3,4-axodiazol-2-ylamino)(4-fluorophenyl)
methyl]phosphonate (4)
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Dichloro-bis-{diethyl[(5-phenyl-1,3,4-0xadiazol-2-ylamino)
(4-nitrophenyl)methyl]phosphonate} palladium(II) (5)
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Typical procedure for the palladium-catalyzed
Suzuki-Miyaura cross-coupling reactions

In a Schlenk tube in an inert atmosphere a so-
lution of [Pd(OAc),] in 1,4-dioxane, a solution of
the ligand 1 (ratio Pd/1 = 1/1) in 1,4-dioxane, aryl
halide (0.5 mmol), aryl boronic acid (0.75 mmol),
Cs2CO3 (0.325 g, 0. 75 mmol), decane (0.025 mL, in-
ternal reference) and a complementary amount of
1,4-dioxane, so that the total reaction volume was
2.0 mL, were introduced. The reaction mixture was
then heated at 100 °C. After cooling to room temper-
ature, a small amount (0.5 mL) of the resulting solu-
tion was passed through a Millipore filter and ana-
lyzed by GC.

Some homocoupling product (Ar'-Ar’ coming
from Ar'B(OH)») was detected in each run, but the
Ar'-Ar’:Ar-Ar’ ratio did never exceed 5%. The prod-
ucts were unambiguously identified by 'H NMR after
their isolation. Their NMR spectra were compared to
those reported in the literature.

In this study the following products were pre-
pared:

4-Methoxybiphenyl [1] 'H NMR (CDCls,
300 MHz): 6 = 7.56-7.51 (m, 4H, arom. CH), 7.41 (t,
2H, arom. CH, *Jyy = 7.4 Hz), 7.29 (t, 1H, arom. CH,
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3 i = 7.4 Hz), 6.97 (d, 2H, arom. CH, 3 Jyj;; = 7.5 Hz),
3.85 (s, 3H, OCH3) ppm.

2-Methoxybiphenyl [1] 'H NMR (CDCls,
300 MHz): 6§ = 7.54 (d, 1H, arom. CH, 3 Ji;; = 7.5 Hz),
7.42-7.26 (m, 6H, arom. CH), 7.05-6.95 (m, 2H, arom.
CH), 3.78 (s, 3H, OCH3) ppm.

2-Methoxy-6-phenylnaphthalene [2] 'H NMR
(CDCl3, 300 MHz): § = 7.96 (s, 1H, arom. CH), 7.76—
7.12 (m, 10H, arom. CH), 3.89 (s, 3H, OCH3) ppm.

4-Methylbiphenyl [2] '"H NMR (CDCl3, 300 MHz):
8§ = 7.57 (d, 2H, arom. CH, 3 Jyy = 7.3 Hz), 7.50 (d,
2H, arom. CH, 3 Jyjy = 7.4 Hz), 7.42 (t, 2H, arom. CH,
3 Jun = 7.4 Hz), 7.32 (t, 1H, arom. CH, ® Jyy = 7.4 Hz),
7.25 (d, 2H, arom. CH, 3 Ji; = 7.4 Hz), 2.40 (s, 3H,
CH3) ppm.

3-Methylbiphenyl [2] 'H NMR (CDCl3, 300 MHz):
0 = 7.59-7.24 (m, 8H, arom. CH), 7.15 (d, 1H, arom.
CH, 3Jyu = 7.5 Hz), 2.39 (s, 3H, CH3) ppm.

2-Methylbiphenyl [2] 'H NMR (CDCls, 300 MHz):
8 =7.59 (d, 1H, arom. CH, 3 Jyy = 7.4 Hz), 7.41-7.20
(m, 8H, arom. CH), 2.30 (s, 3H, CH3) ppm.

1-Phenylnaphthalene [1] 'H NMR (CDCl3,
300 MHz): 6 = 7.93 (d, 2H, arom. CH, 3 Jyy = 8.1 Hz),
7.89 (d, 1H, arom. CH, 3]HH = 8.0 Hz), 7.58-7.40 (m,
9H, arom. CH) ppm.
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4-Methoxy-2'-methylbiphenyl [3] 'H NMR
(CDCl3, 300 MHz): 6 = 7.37-7.12 (m, 6H, arom.
CH), 6.95 (d, 2H, arom. CH, 3Jyy = 7.3 Hz), 3.87 (s,
3H, OCHs), 2.31 (s, 3H, CH3) ppm.
2-Methoxy-6-(2-methylphenyl)naphthalene  [4]
'H NMR (CDCl3, 300 MHz): § = 7.73 (t, 2H, arom.
CH, 3Jun = 7.4 Hz), 7.68 (s, 1H, arom. CH), 7.42 (d,
1H, arom. CH, 3Jgyyg = 7.5 Hz), 7.30-7.25 (m, 4H,
arom. CH), 7.20-7.14 (m, 2H, arom. CH), 3.89 (s, 3H,
OCHs), 2.30 (s, 3H, CH3) ppm.
2,4'-Dimethylbiphenyl [5] 'H NMR (CDCls,
300 MHz): 6 = 7.30-7.14 (m, 8H, arom. CH), 2.42
(s, 3H, CH3s), 2.30 (s, 3H, CH3) ppm.
2,3'-Dimethylbiphenyl [6] 'H NMR (CDCls,
300 MHz): § = 7.35-7.21 (m, 8H, arom. CH), 2.42
(s, 3H, CH3), 2.29 (s, 3H, CH3) ppm.
2,4'-Dimethoxybiphenyl [7] 'H NMR (CDCls,
300 MHz): 6 = 7.62-7.55 (m, 2H, arom. CH), 7.43-
7.36 (m, 2H, arom. CH), 7.20-7.03 (m, 4H, arom. CH),
3.93 (s, 3H, OCH3), 3.90 (s, 3H, OCH3) ppm.
2-Methoxy-6-(2-methoxyphenyl)-naphthalene [8]
'H NMR (CDCl3, 300 MHz): § = 7.95 (s, 1H, arom.
CH), 7.82-7.77 (m, 2H, arom. CH), 7.69 (d, 1H, arom.
CH, 3Juy = 8.2 Hz), 7.37 (t, 1H, arom. CH, 3Jyy =
7.7Hz), 7.26 (d, 1H, arom. CH, 3 Jyy = 8.0 Hz), 7.22 (t,
1H, arom. CH, 3 Jyy = 7.4 Hz), 7.15 (d, 1H, arom. CH,
3Ju = 7.5 Hz), 7.14 (s, 1H, arom. CH), 6.90 (d, 1H,
arom. CH, 3]HH =8.2 Hz), 3.94 (s, 3H, OCH3), 3.87 (s,
3H, OCHs3) ppm.
2-Methoxy-4'-methylbiphenyl [9] 'H NMR
(CDCl3, 300 MHz): § = 7.62-7.55 (m, 2H, arom.
CH), 7.48-7.40 (m, 2H, arom. CH), 7.37 (d, 2H, arom.
CH, 3Jyn = 7.5 Hz), 7.19-7.10 (m, 2H, arom. CH),
3.91 (s, 3H, OCH3), 2.53 (s, 3H, CH3) ppm.
2-Methoxy-3'-methylbiphenyl [6] 'H NMR
(CDCl3, 300 MHz): 6 = 7.45-7.31 (m, 5H, arom.
CH), 7.16 (d, 1H, arom. CH, 3 Jyy = 7.5 Hz), 7.08-6.99
(m, 2H, arom. CH), 3.83 (s, 3H, OCH3), 2.42 (s, 3H,
CHs) ppm.
2-Methoxy-2'-methylbiphenyl [10] 'H NMR
(CDClI3, 300 MHz): 6 = 7.35-7.30 (m, 1H, arom.
CH), 7.25-7.11 (m, 5H, arom. CH), 7.02-6.91 (m, 2H,
arom. CH), 3.73 (s, 3H, OCH3), 2.12 (s, 3H, CH3) ppm.
2,6-Dimethyl-4’-methoxybiphenyl [6] 'H NMR
(CDCl3, 300 MHz): § = 7.22-7.18 (m, 5H, arom. CH),
7.12-7.01 (m, 2H, arom. CH), 3.92 (s, 3H, OCHj3), 2.09
(s, 6H, CH3) ppm.
2,6-Dimethyl-2’-methoxybiphenyl [11] 'H NMR
(CDCl3, 300 MHz): 6 = 7.43-7.38 (m, 1H, arom. CH),
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7.25-7.00 (m, 6H, arom. CH), 3.78 (s, 3H, OCHj3), 2.07
(s, 6H, CH3) ppm.

2-Methoxy-6-(2,6-dimethyphenyl)-naphthalene
[12] 'H NMR (CDCls, 300 MHz): § = 7.80 (d, 1H,
arom. CH, 3Jyy = 8.5 Hz), 7.74 (d, 1H, arom. CH,
3]HH = 8.5 Hz), 7.55 (br s, 1H, arom. CH), 7.26-7.23
(m, 1H, arom. CH), 7.22-7.14 (m, 3H, arom. CH),
7.14-7.10 (m, 2H, arom. CH), 3.94 (s, 3H, OCHj3), 2.05
(s, 6H, CH3) ppm.

2,6,4'-Trimethylbiphenyl [10] 'H NMR (CDCl3,
300 MHz): 6 =7.31-7.24 (m, 3H, arom. CH), 7.20-7.14
(m, 2H, arom. CH), 7.13-7.03 (m, 2H, arom. CH), 2.43
(s, 3H, CH3), 2.07 (s, 6H, CH3) ppm.

2,6,3'-Trimethylbiphenyl [6] 'H NMR (CDCls,
300 MHz): 6 = 7.39-7.31 (m, 1H, arom. CH), 7.19-
7.08 (m, 4H, arom. CH), 6.95 (d, 2H, arom. CH,
3IHH = 7.0 Hz), 2.40 (s, 3H, CH3s), 2.06 (s, 6H, CH3)
ppm.

2,6,2'-Trimethylbiphenyl [6] 'H NMR (CDCls,
300 MHz): § = 7.35-7.31 (m, 1H, arom. CH), 7.20-
7.14 (m, 2H, arom. CH), 7.12-7.09 (m, 2H, arom. CH),
6.98-6.93 (m, 2H, arom. CH), 2.41 (s, 3H, CH3), 2.05
(s, 6H, CH3) ppm.

1-(2,6-Dimethylphenyl)-naphthalene  [13] 'H
NMR (CDCl3, 300 MHz): 6 = 7.90 (d, 1H, arom. CH,
3 Jun = 8.0 Hz), 7.87 (d, 1H, arom. CH, 3 Jyy = 7.8 Hz),
7.55 (t, 1H, arom. CH, 3 Jyy = 8.0 Hz), 7.51-7.47 (m,
1H, arom. CH), 7.37-7.33 (m, 2H, arom. CH), 7.29-
7.23 (m, 3H, arom. CH), 7.19-7.17 (m, 1H, arom. CH),
1.99 (s, 6H, CH3) ppm.

1-(2-Methoxyphenyl)naphthalene [14] lH NMR
(CDCl3, 300 MHz): 6 = 7.93-7.85 (m, 2H, arom. CH),
7.59 (d, 1H, arom. CH, 3 Jyy = 6.2 Hz), 7.57-7.53 (m,
1H, arom. CH), 7.47-7.38 (m, 4H, arom. CH), 7.29
(d, 1H, arom. CH, 3 Jyy = 5.5 Hz), 7.13-7.05 (m, 2H,
arom. CH), 3.72 (s, 3H, OCH3) ppm.

1-(2-Methylphenyl)-naphthalene [13] IH NMR
(CDCl3, 300 MHz): § = 8.10 (d, 1H, arom. CH,
3 Jun = 7.5 Hz), 8.07 (d, 1H, arom. CH, 3 Jyy = 7.7 Hz),
7.74 8.10 (t, 1H, arom. CH, 3 Juy = 7.8 Hz), 7.77-7.65
(m, 2H, arom. CH), 7.58-7.52 (m, 4H, arom. CH),
7.48-7.43 (m, 2H, arom. CH), 2.24 (s, 3H, CHs) ppm.

1-(4-Methoxyphenyl)naphthalene [14] 'H NMR
(CDCl3, 300 MHz): § = 8.01-7.92 (m, 2H, arom. CH),
7.87 (d, 1H, arom. CH, 3 J = 8.0 Hz), 7.62-7.40 (m,
6H, arom. CH), 7.14-7.02 (m, 2H, arom. CH), 3.93 (s,
3H, OCH3) ppm.

1-(4-Methylphenyl)naphthalene [15] lH NMR
(CDCl3, 300 MHz): 6 = 7.96 (d, 1H, arom. CH,
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3 Jtu = 8.5 Hz), 7.93 (d, 1H, arom. CH, 3 Jij; = 8.5 Hz),
7.88 (d, 1H, arom. CH, 3 Jyy = 8.0 Hz), 7.56-7.41 (m,
6H, arom. CH), 7.34 (d, 2H, arom. CH, 3 Ji;; = 8.0 Hz),
2.47 (s, 3H, CH3) ppm.
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