B25 B 1 Ml 1k 2 2% il Vol.25 No.1
2009 4E 1 CHINESE JOURNAL OF INORGANIC CHEMISTRY 147~153

—MIEH-BILE S FZALELF Pd0)-CS/MCM-41 HY
&R E MR

o BAA

YRE I
(AFTLXRFREREAMNLE R AT

210009)

FE . B KRR TREWTEM GRS MCM-41 A FLor 70 L B E SRS S8 S B R A8 T —F THL-A HLR
IR 5 T A AL AE AL ] PA(0)-CSMCM-41, IE R XPS  FTIR XRD T 55 T Boxd HpEAT T RAE , LAV E 5 TTIETR 1Y Heck 75 5
AU 25 42 T IR AR AL R (0 fE AL P R 5 SR 3 B A0 SR B R A L T P R R G i o A A MR AR R R AR T e
T A A AL B R 5 DTG IR 1) Heck SN, 7= R HAS B I QPO RE R | 28 8 WK AT F R | IIREIR W 7= %4535 80% LA I,

KR MCM-41 7 F 0 ; 7CRME, BEEY; Heck N
FESES . 0614.823; 0643 XERARIRED . A

XEHS . 1001-4861(2009)01-0147-07

Preparation and Catalytic Performance of Hybrid Inorganic-Organic
Polymer Catalyst Pd(0)-CS/MCM-41

CHEN Jing TANG Jun-Jie

HU Chen-Hui

WANG Jin-Tang*

(Department of Applied Chemistry, School of Science, Nanjing University of Technology, Nanjing 210009)

Abstract: A hybrid inorganic-organic polymer catalyst, Pd (0)-CS/MCM-41, was prepared by supporting natural

polymer chitosan on mesoporous molecular sieve MCM-41 and then reacting with an ethanol solution of palladium

dichloride at room temperature. The catalyst was characterized by XPS, FTIR, XRD and TGA. The catalytic perfor-

mance for Heck arylation of acrylic acid with iodobenzene was investigated. The results show that the catalyst has a

high catalytic activity for the synthesis of trans-cinnamic acid under N, atmosphere with high yield. After 8 times re-

peated use, the yield of cinnamic acid above 80% is still obtained.
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Table 1 XPS analysis results of different samples

Binding energy* / eV

Sample
Pd3ds, Nls c2p si2p Ols
Pd 3354
PdCl, 3385 199.5
CS/MCM-41 397.7 102.3 531.1
Pd(0)-CS/MCM-41 3352 398.3 196.1 102.4 531.3

*All relative to C1s=284.6 eV

0.6 eV;Pd (0)-CS/MCM-41 ' CI2p HLF455 REN
196.1 eV, 1fi PACL, H' C12p MIMH N 199.5 eV, Hi & L
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Scheme 2 Schematic representation of the structure of
Pd(0)-CS/MCM-41 catalyst
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Table 2 Pore structure properties of MCM-41

Apgr / (mP-g™) Vo ! (em’g™) D,/ nm
998 0.83 2.6

Apg: BET surface area; V,: Pore volume; D,: Pore size.

1: MCM-41
2: CSMCM-41
3: Pd-CS/MCM-41
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Fig.4  XRD patterns for different samples
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Table 3 Effect of different bases on the catalytic

performance
Base EtN Pyridine Na,CO;
Yield / % 88.7 0 2.5

Reactions were carried out with iodobenzene (20 mmol), acrylic
acid (26 mmol), base (50 mmol), catalyst(0.2 g), DMF(12.0 mL) at
80 °C for 5 h under N, atmosphere; Isolated yield was based on the

iodobenzene.
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Table 4 Effect of different solvents on the catalytic

performance
Solvent DMF acetone ethanol H,0O
Yiel/% 88.7 86.6 84.9 13.2

Reactions were carried out with iodobenzene (20 mmol), acrylic
acid(26 mmol), EGN(50 mmol), catalyst(0.2 g), solvent(12.0 mL)at
80 °C for 5 h under N, atmosphere; Isolated yield was based on

the iodobenzene.
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The optimum reaction conditions for Reaction :iodobenzen(20 mmol), acrylic acid (26 mmol), Et;N (50 mmol,), catalyst(0.2 g),
DMF(12.0 mL)at 80 °C for 5 h under N, atmosphere; Isolated yield was based on the iodobenzene
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(26 mmol), EtsN (50 mmol,), catalyst(0.2 g), DMF(12.0 mL) at 80 C
for 5 h under N, atmosphere; yield was based on the iodobenzene
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