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3200 FFAHE T B (AL RFRHMY) 3 TECNATLO 5957 5 i 7 W 4885 (£ 2% Philips) ; GC-2010 “<HH
B ( H 7 Shimadu) ; FID #5 #% ( HP19091G-B213, 30 m x0. 32 mm x0. 25 um).
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Scheme 1 Synthesis route of ZSMSPP
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Scheme 2 Synthesis route of the heterogeneous catalyst
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Fig.1 SEM(A) and TEM(B) images of heterogeneous catalyst
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Fig.2 Ideal model of the heterogeneous catalyst Fig.3 TG curve of the heterogeneous catalyst
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Scheme 3 Enantioselective epoxidation of styrene
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Table 1 Asymmetric epoxidation of styrene catalyzed by homogeneous and heterogeneous Salen Mn( IIl ) complexes”

Entry Oxidant t/°C t/h Conv. “(% ) Sele. “( %) e.e. (%)
1% NaClO 0 6 100 100 58
2 NaClO 0 12 72 65 50
3 NaClO 0 24 75 40 48
4 m-CPBA 0 8 80 80 52
5 m-CPBA -20 8 80 84 55
6 m-CPBA -40 8 75 85 56
7 m-CPBA -78 8 50 85 64
8 m-CPBA -20 5 85 90 60
9 m-CPBA -20 1 50 70 34

10 m-CPBA -20 2 52 75 45
11° m-CPBA -20 5 60 65 50
124 m-CPBA -20 5 86 85 54

a. Catalyst 5% (‘molar fraction) in olefin; b. with homogeneous Salen Mn( Il ) C1; ¢. catalyst 2% ( molar fraction) in olefin; d. catalyst
10% (molar fraction) in olefin; e. conversion(% ) and selectivity( % ) determined by GC with chiral column using n-nonane as internal standard ;

f. determined by GC with a chiral capillary column( HP19091G-B213, 30 m x0.32 mm x0.25 pm) ; g. (S)-form.
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RO DN 3 0, AR TR A T e it ol R
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Table 2 Recycling performance of heterogeneous catalyst in asymmetric epoxidation of styrene "

Fig.4 SEM image of heterogeneous catalyst

after recycling use for five times

Recycling time Conv. (%) Sele. (%) e.e (%) Recycling time Conv. (%) Sele. (%) e.e. (%)
1 85 90 60 4 75 80 50
2 30 89 58 5 60 78 48
3 78 85 55 6 56 74 46

* Reactions were performed in CH,Cl, at =20 °C for 5 h with m-CPBA/NMO as oxidant and in the presence of 5% of the catalysts.

2 % X M

[ 1] Zhang W., Loebach J. L., Wilson S. R. , et al.. J. Am. Chem. Soc. [J], 1990, 112(7) ; 2801—2803
[2] Palncki M., Pospisil P. , J. Zhang W. , et al.. J. Am. Chem. Soc.[J], 1994, 116 9333—9334



No. 5 GFME . FTE H A F M Salen Mn( II1) 1846 H) 69 A5 BABAL K TH R AT AR ER B R 931

[3] SongC. E., Lee S. G.. Chem. Rev.[J], 2002, 102(10) . 3495—3524

[4] XiaQ. H.,GeH. Q., YeC. P., etal.. Chem. Rev.[]], 2005, 105(5) : 1603—1662

[5] LiC.. Catal. Rev. Sci. Eng.[J], 2004, 46(3/4) . 419—492

[ 6] SUN Wei(#MF), XIA Chun-Gu( ZHA). Prog. Chem. (fb2#ifER)[J], 2002, 14(1) ; 8—17
[ 7] Zhang H. D., Zhang Y. M., Li C.. Tetrahedron[J], 2006, 62 . 6640—6649

[ 8] Zhang H. D., Zhang Y. M., Li C.. J. Catal. [J], 2006, 238 . 369—381

[9] LiC., Zhang H. D. ,Jiang D. M., et al.. Chem. Commun. []J], 2007 : 547—558

[10] Piaggio P. , Langham. C., McMomn P. , et al.. J. Chem. Soc. , Perkin Trans. 2[J], 2000 143—148

[11] Fraile J. M., Garcia J. 1., Massam J. , et al. . J. Mol. Catal. A; Chem. [J], 1998, 136(1) . 47—57

[12] Gil R., Gonzalez R. , Mestres V., et al.. React. Funct. Polym. [J], 1999, 42. 65—72

[13] Xiang S., Zhang Y. L., Xin Q. , et al. . Angew. Chem. Int. Ed.[J], 2002, 41(5) . 821—824

[14] Sui Y., FuX. K., Ma X. B., et al.. React. Funct. Polym.[]J], 2005, 64. 55—62

[15] Sui Y., FuX. K., Chen J. R., et al.. Mater. Lett. [J], 2005, 59. 2115—2119

[16] FU Xiang-Kai ({404 ), SUI Yan(F§ %), FU Dan( FF}), et al.. Chloromethylation and Uses of Chloromethyl-salts Oligo-styrenyl
Phosphonate Hydrogen Phosphate ( 58 F S:AL AR IR A% 9 SR R - R 5k 2 3% ) , CN 200510057167. 2[ P, 2005

[17] Sui Y., Fang X. N., HuR. H., et al.. Mater. Lett. [J], 2007, 61: 1354—1357

(18] FU Dan(&EF}), FU Xiang-Kai ({§47%%) , BAO He-Bin(fLi#) , et al.. J. Mol. Catal. (/>TH4k)[J], 2007 21; 368—370

[19] SHEN Yan-Ling( H#i4%) | YANG Yun-Feng(#=05) , GAO Bao-Jiao( B ) , et al. . Chem. J. Chinese Universities( 5 Z52# 4k
2F2EO [T], 2007, 28(3) ; 580—583

[20] Frunza L., Kosslick H. , Landmesser H. , et al.. J. Mol. Catal. A; Chem.[]J], 1997, 123(2/3) . 179—187

[21] Laetitia C. , Elaine C. , Herve D.. J. Chem. Soc. , Perkin Trans. 1[J], 2000; 2055—2066

[22] Wang D. P., Wang M., Wang X. N. , et al.. J. Catal. [J], 2006, 237 . 248—254

Synthesis of New Immobilized Chiral Salen Mn( Il ) Complex as
Effective Catalyst for Asymmetric Epoxidation of Styrene

BAO He-Bin'”, FU Xiang-Kai'*** | BAI Ruo-Fei'?, REN Wen-Shan'”, TU Xiao-Bo'"
(1. Research Institute of Applied Chemisiry, College of Chemisiry and Chemical Engineering,
2. The Key Laboratory of Applied Chemistry of Chongging Municipality ,
3. The Key Laboratory of Eco-environments in Three Gorges Reservoir Region Ministry of
Education, Southwest University, Chongqging 400715, China)

Abstract Chiral salen complexes are among the most important catalyts for asymmetric synthesis. But the
soluble salen manganese complex are more difficult to be separated and to handle than the technically well es-
tablished heterogeneous catalysts. An important strategy to combine the best property of the two types is the
heterogenization or immobilization of active salen complex on supports or carriers, which may be seperated by
filtration or precipitation. In this paper, a new way of the covalent immobilization of Salen Mn( Il ) complex
on a organic-innoganic mataterial to produce a stable heterogeneous catalyst for epoxidation are reported.
Chiral Mn(Salen) complex was axially immobilized onto sulfomethylated zirconium oligostyrenyl phosphonate-
phosphate (ZSMSPP) , then characterized by FTIR, diffusion reflection UV-Vis, AAS, SEM, TEM, TG and
N, volumetric adsorption. The effects of reaction parameters such as oxidant, temperature, time and catalyst
amount in the epoxidation of styrene are discussed, the result shows that this heterogeneous catalyst exihibits
effective catalytic activity, and this heterogeneous Salen Mn( Il ) catalyst is relatively stable and can be recy-
led for six times in the asymmetric epoxidation of styrene.

Keywords Zirconium oligo-polystyrenylphosphonate-phosphate ( ZSPP ) ; Chiral Salen Mn ( Il ) catalyst;
Immobilization; Asymmetric epoxidation
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