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(A) Typical Experimental Procedure for the Palladium-Catalyzed Suzuki-Miyaura Cross-Coupling Reaction.
A mixture of aryl halide 1 (0.5 mmol), arylboronic acid 2 (0.6 mmol), Pd(OAc), (1 mol-%), NaOMe (1 mol) and
MeOH or EtOH (1 mL) was stirred at room temperature for the indicated time until complete consumption of starting
material as monitored by TLC. After the mixture was filtered and evaporated, the residue was then purified by flash

column chromatography (hexane or hexane/ethyl acetate) to afford the corresponding coupled product.

(B) Analytical data for 3—9, 11—18 and 20—27

4-Methoxy-biphenyl (3)"

'H NMR (500 MHz, CDCl5) &: 7.60—7.56 (m, 4H), 7.46 (t, J = 7.8 Hz, 2H), 7.34 (t, J= 7.5, 1H), 7.02 (d, J = 9.0,
2H), 3.89 (s, 3H).

C NMR (125 MHz, CDCl;) &: 159.2, 140.9, 133.8, 128.7, 128.2, 126.8, 126.7, 114.2, 55 4.

LRMS (EL 20 eV) m/z (%): 184 (M", 100).

4,4'-Dimethoxy-biphenyl (4)"

"H NMR (300 MHz, CDCl3) 5: 7.48 (d, J = 8.4 Hz, 4H), 6.95 (d, J = 8.87 Hz, 4H), 3.84 (s, 6H).

13C NMR (100 MHz, CDCly) 8: 158.7, 133.5, 127.7, 114.1, 59.3.

LRMS (EI 20 eV) m/z (%): 214 (M, 100).

4-Fluoro-4'-methoxy-biphenyl (5)'

'H NMR (300 MHz, CDCl5) &: 7.50—7.45 (m, 4H), 7.09 (t, J = 8.4 Hz, 2H), 6.96 (d, J = 8.7 Hz, 2H), 3.83 (s, 3H).
BC NMR (100 MHz, CDCly) &: 163.7, 160.4, 159.0, 132.7, 128.2 (d, J = 9.3 Hz, 1C), 128.0, 115.5 (d, J = 28.2 Hz,
1C), 114.2,55.3.

LRMS (EI 20 eV) m/z (%): 202 (M, 100).

4-Nitro-biphenyl (6)"
'H NMR (500 MHz, CDCl5) 8: 8.32 (d, J = 8.8 Hz, 2H), 7.76 (d, J = 8.8 Hz, 2H), 7.65 (d, J = 6.9 Hz, 2H), 7.55—7.48

(m, 3H).



C NMR (125 MHz, CDCl;) 8: 147.6, 147.1, 138.8, 129.2, 128.9, 127.8, 127.4, 124.1.

LRMS (EL 20 eV) m/z (%): 199 (M", 100).

4-Nitro--4'-methoxybiphenyl (7)"

'H NMR (300 MHz, CDCL5) &: 8.25 (d, J= 9.0 Hz, 2H), 7.68 (d, J = 9.0 Hz, 2H), 7.57 (d, J = 9.0 Hz, 2H), 7.02 (d, J
= 8.7 Hz, 2H).

C NMR (75 MHz, CDCL) 8: 160.4, 147.2, 146.5, 131.0, 128.5, 127.0, 124.1, 114.6, 55.4.

LRMS (EL 20 eV) m/z (%): 229 (M", 100).

4-Nitro--4'-fluorobiphenyl (8)'

'H NMR (400 MHz, CDCl5) 8: 8.30 (d, J = 8.8 Hz, 2H), 7.70 (d, J = 8.8 Hz, 2H), 7.59 (dd, J = 5.6 Hz, 5.6 Hz, 2H),
7.20 (t, J = 8.4 Hz, 2H).

C NMR (100 MHz, CDCl;) &: 164.6, 162.1, 146.5, 134.9, 129.1 (d, J= 8.6 Hz, 1C), 127.6, 1242, 116.2 (d, J = 21.7
Hz, 1C).

LRMS (EL 20 eV) m/z (%): 217 (M", 100).

2-(4-Nitrophenyl)thiophene 9)’

'H NMR (400 MHz, CDCL) &: 8.23 (d, J = 8.8 Hz, 2H), 7.74 (d, J = 9.6 Hz, 2H), 7.48 (d, J = 4.0 Hz, 1H), 7.44 (d, J
=5.2Hz, 1H), 7.15 (t, /= 4.4 Hz, 1H).

C NMR (100 MHz, CDCl;) &: 146.6, 141.6, 140.6, 128.7, 127.7, 126.0, 125.7, 124.4.

LRMS (EL 20 eV) m/z (%): 205 (M", 100).

1-Biphenyl-4-yl-ethanone (11)"

'H NMR (300 MHz, CDCl5) &: 8.04 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 7.6 Hz, 2H), 7.50—7.40
(m, 3H), 2.64 (s, 3H).

3C NMR (75 MHz, CDCLy): & 198.1, 146.1, 140.2, 136.2, 130.1, 129.2, 128.6, 127.6, 118.5, 27.0.



LRMS (EL 20 eV) m/z (%): 196 (M", 100).

4-Phenylbenzonitrile (12)"

'H NMR (500 MHz, CDCL3) &: 7.75 (d, J = 8.4 Hz, 2H), 7.71 (d, J = 8.7 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H), 7.52-7.44
(m, 3H).

C NMR (125 MHz, CDCl;) &: 146.7, 139.2, 132.6, 129.1, 128.7, 127.7, 127.2, 118.9, 111.0.

LRMS (EL 20 eV) m/z (%): 179 (M", 100).

Methyl 2-phenyl-5-nitrobenzoate (13)"

'H NMR (400 MHz, CDCL5) 8: 8.69 (s, 1H), 8.37 (d, J= 8.8 Hz, 1H), 7.57 (d, J = 8.8 Hz, 1H), 7.44 (t,J = 6.8 Hz,
3H), 7.33 (d, J= 7.6 Hz, 2H), 3.72 (s, 3H).

C NMR (100 MHz, CDCl;) &: 166.9, 148.7, 146.7, 139.0, 132.0, 131.9, 128.5, 128.4, 128.0, 125.6, 125.1, 52.5.
LRMS (EL 20 eV) m/z (%):259 (M", 12), 257 (M", 81), 226 (100).

Biphenyl (14)"

'H NMR (300 MHz, CDCL3) &: 7.59 (d, J = 8.4 Hz, 4H), 7.43 (t, J = 7.2 Hz, 4H), 7.36 (t,J = 7.8 Hz, 2H).

C NMR (75 MHz, CDCly) 8: 141.6, 129.1, 127.6, 127.5.

LRMS (EI 20 eV) m/z (%): 154 (M", 100).

2-Phenylthiophene (15)°

'H NMR (400 MHz, CDCl3) 8: 7.61—7.57 (m, 2H), 7.35 (t, J = 7.6 Hz, 2H), 7.29—7.23 (m, 2H), 7.05 (t, J = 4.0 Hz,
1H).

C NMR (100 MHz, CDCl;) &: 144.4, 134.3, 128.8, 127.9, 127.4, 125.9, 124.7, 123.0.

LRMS (EL 20 eV) m/z (%): 160 (M", 100).

4-Methyl-biphenyl (16)"



'H NMR (400 MHz, CDCl3) 8: 7.59 (t, J = 7.6 Hz, 2H), 7.49 (d, J = 8.0 Hz, 2H), 7.42 (t, ] = 7.6 Hz, 2H), 7.31 (t,J =
7.6 Hz, 1H), 7.24 (d, J = 8.0 Hz, 2H), 2.38 (s, 3H).

C NMR (100 MHz, CDCl;) &: 141.1, 138.3, 137.0, 129.5, 128.7, 127.3, 127.2, 127.0, 21.1.

LRMS (EL 20 eV) m/z (%): 168 (M", 100).

2-Methyl-biphenyl (17)"

'H NMR (400 MHz, CDCl) &: 7.40 (t,J = 7.2 Hz, 2H), 7.32 (t, J = 6.8 Hz, 3H), 7.25-7.23 (m, 4H), 2.27 (s, 3H).

C NMR (100 MHz, CDCl;) &: 141.9, 135.3, 130.3, 129.8, 129.2, 128.0, 127.2, 126.7, 125.7, 125.6, 20.4.

LRMS (EL 20 eV) m/z (%): 168 (M", 100).

3,5-Dimethyl-biphenyl (18)’

'H NMR (400 MHz, CDCL3) 8: 7.59 (d, J = 8.4 Hz, 2H), 7.44—7.40 (m, 2H), 7.31—7.28 (m, 1H), 7.19 (d, /= 8.4 Hz,
2H), 6.98 (d, J=9.2 Hz, 1H), 2.35 (s, 3H), 2.37 (s, 3H).

C NMR (100 MHz, CDCl;) &: 141.5, 138.1, 128.9, 128.7, 127.9, 127.2, 127.1, 125.1, 21 4.

LRMS (EL 20 eV) m/z (%): 182 (M", 100).

2-Methoxy-5-phenylpyridine (20)

Colorless oil; 'TH NMR (400 MHz, CDCl;) &: 8.39 (s, 1H), 7.79 (d, J = 2.8 Hz, 1H), 7.54—7.52 (m, 2H), 7.46 (t, J =
7.2 Hz, 2H), 7.35 (t, J = 7.6 Hz, 1H), 6.82 (d, J = 8.8 Hz, 1H), 3.98 (s, 3H); °C NMR (100 MHz, CDCl;) &: 163.6,
145.0, 137.9, 137.4, 130.1, 128.9, 127.3, 126.7, 110.8, 53.5; LRMS (EIL, 20 eV) m/z (%): 185 (M", 100); HRMS (EI)
for C1,H;;NO (M"): calcd. 185.0841, found 185.0840.
2-Phenylpyridine (2 1*

'H NMR (400 MHz, CDCL) 8: 8.59 (d, J = 4.8 Hz, 1H), 7.99 (d, J = 6.8 Hz, 2H), 7.78—7.71 (m, 2H), 7.48 (t, /= 8.8
Hz, 2H), 7.42 (t, J= 7.2 Hz, 1H), 7.26—7.21 (m, 1H).

C NMR (100 MHz, CDCl;) &: 157.4, 149.6, 139.3, 136.7, 128.9, 128.7, 126.9, 122.1, 120.5.



LRMS (EL 20 eV) m/z (%): 155 (M", 100).

3-Phenylpyridine (22)°
White solid; "H NMR (400 MHz, CDCl;) &: 8.85 (s, 1H), 8.59 (d, J = 6.4 Hz, 1H), 7.88 (d, J = 12.0 Hz, 1H), 7.60
(d, J= 8.4 Hz, 2H), 7.49 (t, J = 7.2 Hz, 2H), 7.43—7.35 (m, 2H); *C NMR (100 MHz, CDCl;) 3: 148.4, 148.3, 137.8,

136.6, 134.3, 129.0, 128.1, 127.1, 123.5; LRMS (EL 20 V) m/z (%): 155 (M", 100).

3-Phenylquinoline (23)°

Yellow oil; "H NMR (400 MHz, CDCl;) 8: 9.19 (s, 1H), 8.30 (s, 1H), 8.15 (d, J= 8.8 Hz, 1H), 7.88 (d, /= 8.0 Hz,
1H), 7.72 (d, J = 7.2 Hz, 3H), 7.60—7.51 (m, 3H), 7.44 (t, J = 7.2 Hz, 1H); °C NMR (100 MHz, CDCl;) &: 149.9,
147.3,137.8, 133.8, 133.2, 129.4, 129.2, 129.1, 128.1, 128.0 (2C), 127.4, 127.0; LRMS (EI, 20 eV) m/z (%): 205 (M",
100).
2-Phenylpyrazine 24)*

White solid; 'H NMR (400 MHz, CDCl;) 8: 9.04 (d, J = 1.6 Hz, 2H), 8.65 (s, 1H), 8.52 (d, J = 2.4 Hz, 1H), 8.02 (d,
J = 8.0 Hz, 2H), 7.51(t, J = 7.6 Hz, 2H); °C NMR (100 MHz, CDCl;) &: 152.8, 144.2, 142.9, 142.2, 136.3, 129.9,
129.0, 126.9; LRMS (EIL, 20 eV) m/z (%): 156 (M", 100).
2-(Thiophen-2-yl)pyrazine (25)’

Slight yellow solid; '"H NMR (400 MHz, CDCl;) 8: 8.96 (s, 1H), 8.51 (s, 1H), 8.40 (s, 1H), 7.69 (d, J = 4.0 Hz, 1H),
7.49 (d, J = 5.6 Hz, 1H), 7.16 (t, J = 4.0 Hz, 1H); °C NMR (100 MHz, CDCl;) 3: 148.5, 143.9, 142.3, 141.3, 140.6,
129.0, 128.4, 125.7; LRMS (EI, 20 eV) m/z (%): 162 (M", 100).
2-(Pyridin-4-yl)pyrazine (26)

Slight yellow solid, m.p. 87.6-88.4 °C (uncorrected); "H NMR (400 MHz, CDCl5) &: 9.11 (s, 1H), 8.79 (d, J = 6.0
Hz, 2H), 8.72 (s, 1H), 8.64 (s, 1H), 7.93 (d, J = 6.4 Hz, 2H); °C NMR (100 MHz, CDCl;) &: 150.7, 150.1, 144.7,
144.6, 143.5, 142.3, 120.9; LRMS (EL 20 eV) m/z (%): 157 (M, 100); HRMS (EI) for CoH;N; (M"): caled. 157.0640,

found 157.0640.



5-Phenylpyrimidine (27)"
White solid; 'H NMR (400 MHz, CDCls) 8: 9.21 (s, 1H), 8.96 (s, 2H), 7.58 (d, J = 8.8 Hz, 2H), 7.53 (t, J = 8.8 Hz,
2H), 7.47 (t, J=7.2 Hz, 1H); °C NMR (100 MHz, CDCl3) &: 157.3, 154.8, 134.2, 134.1, 129.3, 128.9, 126.7; LRMS

(EL 20 eV) m/z (%): 156 (M, 100).
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3, 5-Dimethyl-biphenyl {18)
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2-Methoxy-5-phenylpyridine (20}
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2-Methoxy-5S-phenylpyridine (20)
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2-Phenvlpyridine (21)
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2-Phenylpyridine (21)
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3-Phenvlpyridine (22)
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3-Phenylpyridine (22)
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3-Phenvlguinoline {23)
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3-Phenvlgquinoline {23)
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2-Phenylpyrazine (24)
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2-Phenylpyvrazine (24)

LU

ol

Ire e
Y

| L
arET e

(18- 114

a2

A

LER" EEN
con  gEt—"

BT TT

L1 -1 —
TRT" WL

BdETHED

TELTTHT

7

1&0 L6a L4l 120 100 B0 11 el 4 | ppm

Z00



2+ Thiophen-2-yl)pyrazine (15)
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2+ Thiophen-2-yl)pyrazine (25)
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2-{Pyridin-4-yl)pyrazine (26)
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2 Pyridin-4-yl)pyrazine (26)
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5-Phenylpyrimidine {27)
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S-Phenylpyrimidine (27)
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