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entry change of conditions yield (%) ee/esb

1 none 87(80) 98/>99

2 CoCl2 62 96/99

3 CoBr2 75 92/95

4 No 4Å MS 25 95/98

5 No MgBr2 40 95/98

6 No BiCl3 18 92/95

7 Zn Stead of Mn 21 90/93

8 At 0 oC 61 83/86

9 No Co, Mn, or DMO 0 -

bThe ee values were determined by chiral HPLC analyses; es =

ee(product)/ ee(starting material).
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 A Co-catalyzed Enantiospecific Vinylation Reaction;

 The Higher Enantiospecificity of Coalt than Nickel;

 An Complementary and Efficient Approach to Form Chiral 1,4-Dienes;

 Saving Steps and Improving the Chemoselectivity of the Cross-product.
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The First Paragraph 

Asymmetric cross-couplings catalyzed by transition metals provide a

revolutionary way of producing chiral molecules. Recent studies in this field

have focused on the couplings of electrophiles to form C−C bonds. This

method avoids the handling of sensitive organometallic reagents and is

orthogonal to classic cross-couplings. Since the pioneering work of the

Reisman and Weix groups, major progress has been achieved on enantio-

convergent cross-electrophile reactions. The enantiospecific variants were

developed by the Jarvo group, and this approach enabled facile access to

enantioenriched cyclic compounds by coupling of intramolecular chiral

electrophiles. However, to date, all of these reactions have used nickel

complexes. The unique properties of other transition metals may offer

opportunities for solving problems that are not easily addressed by nickel,

but this potential remains to be explored.
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In conclusion, we have reported a cobalt-catalyzed enantiospecific

vinylation reaction of allylic alcohols by dynamic kinetic cross-electrophile

coupling. The use of cobalt enables the reaction to proceed with high

enantiospecificity, which has failed to be realized by nickel. The method

harnesses the ease of access of enantioenriched allylic alcohols, and it

offers an approach to chiral 1,4-dienes that is complementary to those from

established methods. The dynamic kinetic approach described here not

only saves steps but also provides a way to improve the chemoselectivity

of the cross-product. Further expansion of the scope of cobalt-catalyzed

asymmetric cross-electrophile coupling and the use of the dynamic kinetic

method are ongoing in our laboratory.
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Representative Examples

1. In this context, the enantiospecific reactions harness the ease of

preparation of highly enantioenriched secondary allylic alcohols and avoid

the requirement for chiral ligands. (易于做某事)

2. To provide insight into whether the allyl oxalate or vinyl triflate reacts

with cobalt first, the low-valent cobalt species Co-Red was prepared. (去深

入了解……)

3. This reactivity is opposite to that observed for nickel catalysis, and it

may account for the good selectivity for the cross-products under cobalt

catalysis in comparison to that for nickel. (与……相反；与……对比)

29



Acknowledgement

30



Introduction

31

Enantioselective Cross-Coupling



Introduction

32

Enantiospecific Cross-Coupling


