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Fig. 1 The FT-IR spectrum of P-PAMAM-SA (6.0G)-Cu(II)
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Table 1 ICP data of complexes P-PAMAM
(1.0 ~6.0 G)-SA-Cu(1II)

Catalyst ICP data/%
1.0G-Cu(1I) 6.26
2.0G-Cu(1I) 5.28
3.0G-Cu(IT) 2.74
4.0G-Cu(1I) 1.39
5.0G-Cu(1I) 1.14
6.0G-Cu(1I) 1.03

2.1.3 XPS F XPS RAE T RCAA. BL& WL 1

Cu(OAc), - H,0 H1 N, O, Cu fIZ5 A REMIAE LI L
(LL3.0 G Af]). fEfEYh sl 74 Ols 55,
DA B F A b i B AR IR G R, (HE
JHekt A O L A RE LT3R LA fk, RMX 4~ O
WA S I, MARARRIE O W) 255 REMAR T
1.8 eV, XULHAZERL A YWIE G A, Cu L7
¥R O #5%%, TR O—Cu 4, M O =
T, Z5ARe T RE [RIBTAERC A 4 b B a4
Nls {55, X550k A BCA i plig . BUke . BER A
JERE. 4 A~ NS RED BIFFILT 0.4 eV, 0.5
eV, 1.3 eV 1.9 eV, ULHABR MM LT 3 Fl N 4B
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SN REET R, FEEEREREK 2.0 eV.
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Table 2 XPS data of the complex P-PAMAM(3.0 G)-
SA-Cu(11) , ligandP-PAMAM(3.0 G)-SA and the salt
Cu (Ac), +2H,0

XPS poaks Binding. energy/eV AE,
salt ligand complex /eV

Cu2p, 932.7 - 930.7 -2.0
N1s,,, - 399.0 400.9 +1.9
- 399.2 400.5 +1.3

- 399.0 399.5 +0.5

- 398.6 399.0 +0.4

Ols,, - 531.6 531.4 -0.2
- 532.5 530.7 -1.8

XPS 51 B, Cu AL HHRE N, O J5+R
i, T O—Cu #A N—Cu 8, 1M H A ZERFIR 5520
FHYZ P 5E55 1 N T B

23 IR | ICP 1 XPS SR AE DA K S by ol it 4
BRE AR R . EERHHER Y PAMAM B4R 5 4
TG KL 5 PAMAM JE 8 R 68784 1)
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HAAS AT 3 G (A7 7 SR AN 56 4 AR 1 L, {45 i 45 i
[ FHAARE 4, T AR FRAE S5 5 4 B8 7 Ik
T S5 HNEIE B RE RARECAL LA, 5 AR e A
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TE I 2 AR L5 4.
2.2 RN EHER

7£0.1 MPa O, [, 110 C, THEMBKMHT,
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Eq. 1 The catalytic oxidation of ethylbenzene
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Table 3 The results of the oxidation reactions by P-PAMAM
(1.0 ~6.0 G)-SA-Cu(1I)

Catalyst TON Selectivity/ %
('mol/mol) A B C
1.0 G 1031 7 60 32
2.0G 1158 6 61 33
3.0 G 2625 8 61 30
4.0G 5246 7 60 32
5.0G 6658 8 61 31
6.0 G 8044 9 61 30

Reaction conditions; cat. 2 mg, ethylbenzene 5 mL, 0. 1

MPa of O,, 6 h at 110 C.
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Reaction conditions; cat. 2 mg, ethylbenzene 5 mL,

0.1 MPa of O,, 6 h
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Fig. 3 Effect of HAc on the oxygen consumption
Reaction condition: cat. 2 mg, ethylbenzene 5 mL,

0.1 MPa of O,, for 6 h, at 110 C
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Scheme 3 The mechanism proposed for the oxidation of ethylbenzene by the P-PAMAMSA (1. 0-6.0G)-Cu(II) complexes
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Catalysis of Polymer Supported Dendritic Copper Complexes
for Oxidation of Ethylbenzene

LI Cui-lin'* , LEI Zi-giang’, MA Heng-chang’, YANG Quan-lu'
(1. Collage of Chemical Engineering, Gansu Lianhe University, Lanzhou 730000, China;
2. Collage of Chemisiry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract; Chloromethyl polystyrene supported dendritic copper complexes were prepared by solid phase synthesis
method. The complexes were characterized by IR spectroscopy, XPS and ICP. These complexes all show promising
catalytic activities for the oxidation of ethylbenzene under 110 “C and 0.1 MPa pressure of molecular oxygen. The
oxidation gives acetophenone, 1-phenylethanol and benzoin as major products. Benzoin is directly formed from the
oxidation of ethylbenzene and the result is first reported in this type of oxidation system. The factors that affect the
oxidation were also primarily discussed. The catalysts could be obtained in a simple and efficient manner. Moreo-
ver, the catalysts can be recycled for several times without the obvious decrease of the activity.
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