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(1) Friedel-Crafts alkylation between chloromethyl group of CMPS microspheres and HMBA
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(2) The first Schiff base reaction between HMBA-CPS microspheres and DTBS

CH; OH
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H, OH H 3
s 85%
15%

(3) The second Schiff base reaction with DTBS as regeant
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Salen—-CPS microspheres

(4) Coordination reaction between Salen-CPS microsphere and M(AC),
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,
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Mn(III)Salen-CPS A

(5) Immobilized chiral Salen complex catalyst prepared with achiral o-phenylenediamine

—CH ,~CH

&

Mn(III)Salen-GPS B

I T P 2 AT Salen BC & W HEAL TR A9 ) 2 S A=A 4540

Scheme 1 Preparation process and chemical structures of two kinds of immobilized chiral Salen complex catalysts
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Fig. 1 Catalytic properties of two kinds of Mn( Il ) Salen-CPS microspheres in epoxidation of styrene

Solvent; THF; Temperature; 0 °C; In presence of NMO
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Solvent; THF; Temperature; 0 C
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Studies on Characters of Catalytic Asymmetric Epoxidation of
Styrene by New Polymer-Immobilized Chiral
Salen Mn( Il ) Complex

DING Hao, GAO Bao-jiao, CHENG Wei
( Department of Chemical Engineering, NorthUniversity of China, Taiyuan 030051, China)

Abstract: By using crosslinked polysltyrene ( CPS) microshpheres as support, a new immobilized chiral Salen Mn
(IT) complex catalyst Mn( Il ) Salen-CPS was simply and efficiently prepared via two polymer reactions and a coor-
dination-chelating reaction. This solid catalyst was used in the asymmetric epoxidation of styrene with m-chloroper-
oxybenzoic acid (m-CPBA) as oxidant and N-methyl morpholine-N-oxide (NMO) as axial base, and its catalytic
properties were examined in depth. The effects of main factors on the asymmetric epoxidation reaction of styrene
were researched detailedly, and the relevant rules were analysed and discussed from the view of micro-mechanism.
The experimental results show that in the asymmetric epoxidation reaction of styrene, Mn( Il ) Salen-CPS micro-
spheres have high catalytic activity and excellent enantioselectivity of the epoxide. At the temperature of 20 °C in 8
h, the conversion of styrene is closed to 85% , and at the temperature of O °C in 2 h, the ee value of the epoxide
can reach 58% . Both the asymmetric environment of the diamine and the addition of the axial base are beneficial to
the obvious enhancement of the enantioselectivity of the epoxide. The reaction time, temperature, the polarity of
the solvent and the used amont effect the asymmetric epoxidation reaction of styrene greatly. The lower temperature
is beneficial to the enhancement of enantioselectivity of the epoxide, and for this present system, the suitable tem-
perature of the asymmetric epoxidation of styrene is zero centigrade. Using the solvent with weak polarity is advanta-
geous to the enantioselectivity of the epoxide. The ee value of the epoxide will exhibit a maximum value as the reac-
tion is carried out to a certain degree, and then the ee value will decrease with the increase of the reaction time.
Furthermore , the time at which the ee value exhibits a maximum value is different under the different reaction con-
ditions.

Key words: chiral Mn( [l ) -Salen complex; immobilization; styrene; asymmetric epoxidation



