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Abstract Heterobimetallic multifunctional chiral catalysts and their applications in asymmetric
catalyst are described. Higher yield and enantiomeric excess can be obtained using this kind of novel
catalysts because of the cooperativity among the two different metals and the chiral template in catalyst. It
has been shown that heterobimetallic multifunctional chiral catalysts have broad prospects in pharmaceutical

and organic synthesis.
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Fig.1 The structure of heterobimetallic multifunctional chiral catalyst
(@Ln: » M: (LLB: Ln=La, M=Li; LSB: Ln=La Sm, M=Na; LPB: Ln=La Yb, M=K);
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Fig.2 Scheme of two-center catalyst
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Fig.3 Catalytic cycle for the tandem Michael-aldol addition
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Fig.4 Effect of theionio radii of rare metals on the optical purities
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5 LLB
Fig.5 Structural modification of LLB
R: (8)C=CPh;(b) C=CSi(CH,);(c) C=CSiEt;(d) C=CTBS(TBS );(e) C=CSi(CH,),Ph
1
Tab.1 Effect of substituents on the catalytic activity
1% lee%

1 LLB 79 73

2 a 74 79

3 b 85 88

4 c 84 85

5 d 59 85

6 e 54 86

, C=CSi(CHa)s :
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Fig.6 Structure of Linked-BIONL
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Tab.2 Effect of addition of base on the catalytic activity
n 1% lee% /h
1 1 32 89 72
96 98 22
2 2 45 98 143
87 98 21
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Tab.3 Effect of solvent on the catalytic activity
1% Jee%
1 THF 81 23
2 PhCH, 97 75
3 CH,Cl, 89 91
4 Et,O 85 71
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