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Scheme 1 Preparation route of functional polymer support and Wang Resin-dispersion

of nano-palladium particles( WRP-Pd)
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Scheme 2 Suzuki cross-coupling reaction catalyzed by WRP-Pd
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Table 1 Elemental analysis of Resins 1 and 2

C/ % N/% H/ % Cl/ % Loading/ (mmol+g ")
Resin 1 83.88 1.02 6.98 5.63 0.79
Resin 2 86.13 1.77 7.29 0.57 0.72
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Fig. 1 TEM images of WRP-Pd(a) and recovered WRP-Pd(b)
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Table 2 Effect of solvent on reaction”

Entry Solvent Additive Temperature/ C Yield/%*

1 DMF - 100 95
2 Toluene - 110 51
3 Dioxane - 100 27
4 EtOH - 78 80
5 DMSO - 100 70
6 NMP - 100 65
7 MeCN - 81 22
8 THF - 66 23
9 DMF-H,0(1:1) - 100 97

10 EtOH-H,0(1:1) - 80 90

11 H,0 - 100 51

12 H,0 TBAB 100 99(71¢,99¢)

a. Reaction conditions ; bromobenzene 1 mmol; phenylboronic acid 1.5 mmol; solvent 3 mL; K, CO; 2 mmol; WRP-Pd catalyst molar fraction

0.5% ; TBAB 0.5 mmol; time 4 h; b. Isolated yield; ¢.0.1 mmol TBAB were used; d.1 mmol TBAB were used.
323 WAE IR OB ST, 0 2 mmol AN[EIEH Y Suzuki W25 R MR 3 ATLLE 1, DL K, CO, Ry,
PEALTRIEE R 43800 0. 5% ,100 °C [ )i 4 h B, 7 #8 0] 3K 99% (Entry 1) . 124 LA NaOAc [KF 3§, NEt, Ay
*3 REEHMRL

Table 3 Optimization of reaction conditions”

Entry Molar fraction of catalyst loading/ % Base Temperature/ “C Time/h Yield/% "
1 0.5 K, CO, 100 4 99
2 0.5 NaCO; 100 4 92
3 0.5 NaOAc 100 4 69
4 0.5 KF 100 4 66
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Entry Molar fraction of catalyst loading/% Base Temperature/°C Time/h Yield/%*®

5 0.5 NEt; 100 4 52
6 0.5 K, CO4 25 4 trace
7 0.5 K, CO4 50 4 52
8 0.5 K, CO;4 75 4 80
9 0.5 K, CO;4 100 1 84

10 0.5 K, CO,4 100 2 90

11 0.5 K, CO;4 100 3 93

12 0.1 K, CO, 100 4 55

13 0.01 K,CO; 100 4 trace

Reaction conditions ; bromobenzene 1 mmol; phenylboronic acid 1.5 mmol; base 2 mmol; WRP-Pd catalyst 0. 5% ( molar fraction) ; TBAB
0.5 mmol; H,0 3 mL; b. isolated yield.
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JIT R K ICP AR AL VIR PR ] 4 RIS 48 & i 2. 57 % FER 2. 13% , RSR[5 For i A v A
AR A A

F4 mFREFTEE Suzuki F 5B R K

Table 4 Suzuki couplings of aryl halides with arylboronic acids”

Entry X R, R, Time/h Yield/ %"
1 Br H H 4 99(97,95,93,90)°¢
2 Br 4-CF; H 4 98
3 Br 4-NO, H 4 99
4 Br 4-CH, H 4 95
5 Br 4-CH;0 H 4 93
6 Br H 4-CH;0 4 97
7 Br H 4-CH,4 4 92
8 Br H 4-Cl 4 87
9 cl H H 8 83
10 cl 4-NO, H 8 89(86,82,79,77)°
11 cl 4-CH,4 H 8 78

a. Reaction conditions: aryl halides 1 mmol; arylboronic acids 1.5 mmol; K, CO; 2 mmol; TBAB 0.5 mmol; H,0 3 mL; b. isolated yield;

c. catalyst was reused.
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Polymer-supported Nano-palladium as Catalyst for
Suzuki Cross-coupling Reaction in Water

HE Ying, CAI Chun”
( Chemical Engineering College, Nanjing University of Science & Technology , Nanjing 210094 )

Abstract A new functional resin based on Wang resin was prepared to immobilize the palladium
nanoparticles. The application of the supported catalyst in the Suzuki reaction between aryl halides and
arylboronic acids in water was described. The influences of the reaction conditions, such as solvent,
temperature, base and the amount of the catalyst were investigated with the reaction of bromobenzene and
phenylboronic acid as the model. The optimal conditions were found to be:100 °C, n(C;HsBr):n(C,H;B
(OH),):n(WRP-Pd):n(K,CO;):n(TBAB) =1.0:1.5:0.005:2.0:0.5 and 4 h. The high yields were
obtained through prolongating the reaction time when aromatic chlorides were used as substrates. The catalyst
could be reused four times without significant loss in its activity by simple filtration and washing.

Keywords polymer-supported catalyst, nano-palladium , Suzuki cross-coupling



