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(A) Typical Experimental Procedure for the Palladium-Catalyzed
Suzuki-Miyaura cross-coupling reaction in PEG-400.

A mixture of aryl halide 1 (0.5 mmol), arylboronic acid 2 (0.7 mmol),
Pd(OAc),/DABCO (1 : 2; the identical amount in Table 1 and 2), K,CO; (3 equiv),
and PEG-400 (2 g) was added to a sealed tube, and stirred at 110 °C for desired time
until complete consumption of starting material as judged by TLC. After the mixture
was extracted with dry ethyl ether (3%x10 mL) and evaporated, the residue was purified
by flash column chromatography (hexane or hexane/ethyl acetate) to afford the
desired coupled products 3—14.

After extracting with diethyl ether, the mixture of Pd(OAc),, DABCO, and
PEG-400 were solidified (cooled, then evaporated under vacuo) and subjected to a
second run of the Suzuki-Miyaura cross-coupling reaction by charging with the same

substrates (aryl halide 1, arylboronic acid 2, and K,COs).

(B) Analytical data for 3-14
4-Nitro-biphenyl (3)

'H NMR (400 MHz, CDCls) 8: 8.31 (d, J = 8.4 Hz, 2H), 7.75 (d, J = 8.8 Hz, 2H),
7.64 (d, J= 7.2 Hz, 2H), 7.53—7.46 (m, 3H); >°C NMR (100 MHz, CDCls) &: 147.6,

147.1, 138.8, 129.2, 128.91, 127.8, 127.4, 124.1.

2-Nitro-biphenyl (4)

'H NMR (400 MHz, CDCls): & 7.86 (d, J = 8 Hz, 1H), 7.62 (t, J = 7.2 Hz, 1H),
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7.51—7.40 (m, 5H), 7.34—7.31 (m, 2H); *C NMR (100 MHz, CDCls) &: 163.7,

140.3, 137.3, 128.8, 128.7, 128.6, 127.3, 127.0, 115.7, 115.5.

Biphenyl (5)
'H NMR (300 MHz, CDCl3) &: 7.59 (d, J = 8.4 Hz, 4H), 7.43 (t, ] = 7.2 Hz, 4H),

7.36 (t, ] = 7.8 Hz, 2H); *C NMR (75 MHz, CDCl5) &: 141.6, 129.1, 127.6, 127.5.

4-Fluoro-biphenyl (6)
'H NMR (400 MHz), CDCls) &: 7.57—7.53 (m, 4H), 7.44 (t, J = 7.6 Hz, 2H), 7.35
(t, J=7.2 Hz, 1H), 7.13 (t, J = 8.8 Hz, 2H); >*C NMR (100 MHz, CDCl;) &: 163.7,

161.2, 140.2, 137.3, 128.8, 127.2, 115.8, 115.6.

4-Trifluoromethyl-biphenyl (7)
'H NMR (400 MHz, CDCls) &: 7.69 (s, 4H), 7.60 (d, J = 8 Hz, 2H), 7.48 (t, J=7.2
Hz, 2H), 7.40 (t, J = 7.2 Hz, 1H). *C NMR (100 MHz, CDCl5) &: 144.7, 139.8, 129.0,

128.2,127.6, 127.4,127.3, 125.9 125.7.

4-Chloro-biphenyl (8)

'H NMR (400 MHz, CDCl3): & 7.57—7.49 (m, 4H), 7.46—7.34 (m, 5H); °C NMR

(100 MHz, CDCls): & 140.0, 139.6, 133.3, 129.0, 128.9, 128.4, 127.6, 127.0.

4-Methoxy-biphenyl (9)
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'H NMR (300 MHz, CDCls): & 7.54 (t, J = 8.4 Hz, 4H), 7.41 (t, J= 7.2 Hz, 2H),
7.31 (t,J=7.2, 1H), 6.98 (d, J=6.7, 2H), 3.85 (s, 3H); *C NMR (100 MHz, CDCl5): &

159.1, 140.8, 133.7, 128.7, 128.1, 126.7, 126.6, 114.2, 55.3.

1-Biphenyl-4-yl-ethanone (10)

'H NMR (400 MHz, CDCls): & 8.04 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H),
7.64 (d, J=7.6 Hz, 2H), 7.48 (t, J= 7.6 Hz, 2H), 7.41 (t,J = 7.2 Hz, 1H); >C NMR
(100 MHz, CDCls): & 197.8, 145.8, 139.9, 135.8, 128.9, 128.9, 128.2, 127.3, 127.2,

26.7.

1-(4'-Fluoro-biphenyl-4-yl)-ethanone (11)

'H NMR (400 MHz, CDCls) &: 8.03 (d, J = 8 Hz, 2H), 7.64 (d, J = 8 Hz, 2H),
7.60—7.58 (m, 2H), 7.17 (t, J = 8.4 Hz, 2H), 2.65 (s, 3H); °C NMR (100 MHz,
CDCls) &: 197.7, 164.2, 161.7, 144.7, 135.9, 135.8, 129.0, 128.9, 127.1, 116.0, 115.8,

26.7.

2-methyl-4'-methoxy-biphenyl (12)
'"H NMR (400 MHz, CDCl3) &: 7.26-7.22 (m, 6H), 6.95 (d, J = 8.4 Hz, 2H), 3.85 (s,
3H), 2.28 (s, 3H); °C NMR (100 MHz, CDCls) &: 158.5, 141.5, 135.5, 134.3, 130.3,

130.2, 129.9, 127.0, 125.8, 113.5, 55.3, 20.6.

4, 4°"-Difluoro-[1,1';4',1""|terphenyl (13)
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'H NMR (400 MHz, CDCl3) &: 7.51—7.48 (m, 6H), 7.14—7.10 (m, 6H); °C NMR

(100 MHz, CDCl3) &: 163.6, 161.2, 136.4, 131.9, 128.6, 128.5, 115.8, 115.6.

4-Methyl-biphenyl (14)

'H NMR (400 MHz, CDCl3) &: 7.58 (t, J = 7.6 Hz, 2H), 7.49 (d, J = 8.0 Hz, 2H),
7.42 (t,J=17.6 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, CDCl3) &: 141.1, 138.3, 137.0, 129.5, 128.7, 127.3, 127.2, 127.0,

21.1.
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4-Nitro-biphenyl (3)
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2-Nitro-biphenyl (4)
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2-Nitro-biphenyl (4)

wdd 0z (14 09 e oot 0zt orT 091 08T

el a0 s I PRILE i il i Al S L L. N LR T R | T U SN S = e e L | L e BT

, g -
Sz =
1 W = o
* “3 :
n w
-
[h:t
e
=4
=
b
28
]
yd o QZTET Jup
s Ty =
L3
T_\JJ H 35 RKA wp
bk 05z M 0°GKE- sop
RO RS 107d ™ up
Naaen 1°182- di ¥314n0030
smal, £°BET- di p59°p md
R W 0 djs ps5 amdy
4 £°T9ET L4 BTEPTL 303
9° 29061 dm  pEs 00T biys
9° Z9E~ ds ET1D u3
AY1dS10 ¥3ILLINSNYEL
pa#sn jou us o008 2
00°E at 0008 u
m w OMISSIOON L 000°T »
SR A dp  000ET uu
ok w u up  0BEZS
H 3 u L TEO°T v
YHa 18Y [ % 4 000-02 0% wpw U e ELrstnnon
{ IHa A > ! ) Spnt ot
S A ] e H7) “en~Q 00E"6 0gmd  pyst
20070 15y ...:nev.__:xunu__m\ﬂa
[ ujds ~/awoy/3iodxa/ a1
9 ujeb  £1000 WIALOS
pesn jou dway p00Z 0T Jdy  e3Ep
W103ds ERFTTS
\ndzs Tdxa
2/0TE0PO4T

S9



1000 0-——

viig'l

GoES”
2ere’
¢6cE’
99€E”
8EVE"
99GE”
BOYE"
BroE”
880V
g6ev
14434
vesy”
185y °
[<1:7A°)

coRce
0909

1209
6909°

[ N A A N e TS T T AN N

TSN

~ o~

wdd

Biphenyl (5)

S10

LEEQ'C

- J5E0'Y
0000'v

—

JCNCERIN



62t
LSE
8.1

vig

cBS L
5606

Biphenyl (5)

S11

z
|

-

o




Tes°1

4-Fluoro-biphenyl (6)
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4-Fluoro-biphenyl (6)
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4-Trifluoromethyl-biphenyl (7)
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4-Trifluoromethyl-biphenyl (7)
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4-Chloro-biphenyl (8)
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4-Chloro-biphenyl (8)
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4-Methoxy-biphenyl (9)
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4-Methoxy-biphenyl (9)
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1-Biphenyl-4-yl-ethanone (10)
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1-Biphenyl-4-yl-ethanone (10)
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1-(4'-Fluoro-biphenyl-4-yl)-ethanone (11)
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1-(4'-Fluoro-biphenyl-4-yl)-ethanone (11)
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2-methyl-4'-methoxy-biphenyl (12)

7.262

7.245
F. —7.241

s

—7.282
7.226
7.222
—7.218

~6.959
6.938

3.848

-276

S24



- nat 087
o 09 0g oot 02T 0T ; B A

0z

wdd

e g

2-methyl-4'-methoxy-biphenyl (12)
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(4, 47")-Difluoro-[1,1';4',1""| Terphenyl (13)
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(4, 47)-Difluoro-[1,1';4',1""| Terphenyl (13)
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4-Methyl-biphenyl (14)
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4-Methyl-biphenyl (14)
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