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Introduction

✓ homo-coupling VS cross-coupling ✓ regio-, and enantioselecivity control
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Optimazation Conditions



13

Optimazation Conditions

Entry [Co] Base Additive (eq.) Yield (%) Ee (%)

1 CoBr2·dme Na3PO4 A1 (3.0) 26 95

2 CoBr2·dme KHCO3 A1 (3.0) 33 94

3 CoBr2·dme KHCO3 A2 (3.0) 41 88

4 CoBr2 KHCO3 A2 (3.0) 46 90

5 CoBr2 KHCO3 A1 (2.0), A2 (3.0) 52 93

6b CoBr2 KHCO3 A1 (2.0), A2 (3.0) - -

7b,c CoBr2 KHCO3 A1 (2.0), A2 (3.0) 85 94

8b,c,d CoBr2 KHCO3 A1 (2.0), A2 (3.0) 90 94

9b,c,d,e CoBr2 KHCO3 A1 (1.0), A2 (1.5) 87 92

a 1a (0.10 mmol), 2a (0.30 mmol). Yield was determined by GC analysis. Ee was determined by HPLC. Isolated yield is shown in

parentheses. bDry THF was used. cTHF/3-methyl-1-butanol (3/7, 0.25 M) was used. d using 1a (1.3 equiv) and 2a (1.0 equiv). e

(MeO)3SiH (2.5 equiv) was used.
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Substrate Scope
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Substrate Scope
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Substrate Scope
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Substrate Scope
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Representative Transformations
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Mechanism Experiment
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Mechanism Experiment



21

Mechanism Experiment
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Plausible Mechanism
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➢ From Conjugated Dienes to Skipped Dienes

➢ High Chemo-, Regio-, Enantioselectivity

Summary

➢ Asymmetric Hetero-Hydrodimerization

➢ Broad Scope and Mild Conditions
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 The First Paragraph 

The importance of 

skipped dienes

Few reports about

skipped dienes

✓ Over the past decades, Cu- and Ir-catalyzed asymmetric allylic substitution

reactions of allylic alcohol derivatives with vinyl metallic reagents (Al, B, ...)

have been developed to synthesize enantioenriched skipped dienes. Cu-

catalyzed asymmetric alkylation of 1,3-dienyl halides with alkyl metallic

reagents has also been established.

✓ Enantioenriched skipped dienes are ubiquitous structural motifs in natural

products, terpenoids, alkaloids, and polyketides. Moreover, chiral skipped

dienes are important chiral precursors for the synthesis of value-added

targets due to their orthogonal reactivity over other polar functional groups.

Writing  Strategies
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 The Last Paragraph 

Summary

of this work

Outlook

of this work 

✓ Mechanistic investigations reveal the reaction undergoes a nontrivial

sequential hydrometalation and carbometalation cascade with excellent

chemo- and regioselectivity as well as the control of enantioselectivity. The

reaction exhibits the tolerance of a wide substrates, including aryl and

aliphatic alkynes, terminal and internal alkynes, and 1,3-dienes with diverse

substitution patterns.

✓ In summary, a Cobalt-catalyzed regio- and enantioselective cross-

hydrodimerization of 1,3-dienes with alkynes has been developed for the first

time, providing straightforward and powerful access to enantioenriched

skipped dienes from conjugated dienes in good yields with excellent levels of

regio- and enantioselectivity.

Writing  Strategies
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✓ Herein, an unprecedented (前所未有的，史无前例的) Co-catalyzed asymmetric cross-hydrodimerization of

1,3-dienes with alkynes has been developed to deliver enantioenriched skipped dienes under mild

conditions, representing the first example of a Co-catalyzed asymmetric cross-hydrodimerization of

unsaturated hydrocarbons.

✓ To further demonstrate the synthetic potential of this Co-catalyzed enantioselective cross-hydrodimerization

of 1,3-dienes with alkynes for the synthesis of enantioenriched skipped dienes, the reaction of 1,3-dienyl

boronate with propargyl acetate was conducted (引导；指挥).

✓ Moreover, chiral skipped dienes are important chiral precursors for the synthesis of value-added targets due

to their orthogonal (正交的) reactivity over other polar functional groups.

Representative Examples 
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