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Figure 1. Electronegativities of Group 8, 9, and 10 

elements according to the Pauling scale.
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Stoichiometric C-H Activation 
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Catalytic C-H Activation

I: Catalysis with Low-Valent Cobalt Complexes
Addition Reactions
C-H Arylations  
C-H Alkenylations
C-H Alkylations

II: Catalysis with Cp*Co(III) Complexes
Hydroarylations
C-H Amidations
C-H Cyanations
C-H Allylations

III: Oxidative C-H Functionalizations and Annulations
IV: Organometallic C-H Activation by Cobalt Carbenoids
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Catalysis with Low-Valent Cobalt Complexes

Addition Reactions: Hydroarylation Reactions
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Low-Valent Cobalt Complexes

Addition Reactions: Hydroacylation Reactions
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Low-Valent Cobalt Complexes

ketimines
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tetrazoles
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Low-Valent Cobalt Complexes

C-H Alkenylations

limitation

Alkenylated arenesalkynes
hydroarylation C-H Alkenylations

alkenes

1) Cycloalkenylated derivatives 

could not be prepared

2) Regioselectivity of the tran-

Formations was purely sterically

controlled

Be circumvented



15

Catalysis with Low-Valent Cobalt Complexes

Cyclic Enol Acetates

Acyclic Enol Acetates
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Low-Valent Cobalt Complexes

C-H Alkylations
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Catalysis with Low-Valent Cobalt Complexes
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Catalysis with Cp*Co(III) Complexes

Hydroarylations
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Catalysis with Cp*Co(III) Complexes
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Catalysis with Cp*Co(III) Complexes
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Catalysis with Cp*Co(III) Complexes

C-H Cyanations
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Catalysis with Cp*Co(III) Complexes
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Oxidative C-H Functionalizations and Annulations
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Organometallic C-H Activation by Cobalt Carbenoids
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Organometallic C-H Activation by Cobalt Carbenoids
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Conclusion & Outlook

• The development of low-valent cobalt-catalysis set the stage for  C-H arylations,

alkenylations, benzylations and alkylaitons fo arenes as well as alkenes under rather

mild reaction conditions. While, the use of Grignard reagent limited the functional 

group tolerance.

• the discovery of high-valent cobalt(II) and cobalt(III) catalysis recently set the stage

for versatile C-H functionalization processes. The higher nucleophilicity of organo-

metallic cobalt(III) species enabled improved selectivites and entirely novel chemical

transformations.

 In low-valent cobalt-catalyzed C-H functionalization chemistry it is desirable

to establish a generally applicable replacement for the omnipresent Grignard 

reagents.

 The cobalt catalysis is hoped to be applied in C(sp3)-H activation.
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THANK YOU!!!
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