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Manganese is the second most abundant mid to late transition metal in the ŜŀǊǘƘΩǎ 
continental crust



Manganese carbonate

How do we get the manganese catalyst?

Manganese oxide 

electrolyticprocess

Maganese

Carbonylation

http:// baike.asianmetal.cn/metal/mn/mn.shtml



Limitations of catalytic reactions using only metal

üThe catalytic activity of metals is low

üPoor solubility in organic solvents

üLimited to Reaction substrate 

üUncontrollable of products

üThe type of reaction is simple

üNot selectivity

Why do we choose ligand?
Increases metal solubility Change its catalytic activity

Stable intermediate transition state
Provide a chiral environment

The reaction conditions are more mild

Improvethe reaction substrate scope

Regulatory selectivity

Look for the appropriate ligand!!!



Omae: The earliest study ligand effect on Mn complexes

Coord. Chem. Rev. 1980, 32, 235.

Hydriding, Hydrosilation, 
Hydroboration

Types of low-valentmanganese catalyzed reactions involving ligands

Cross coupling for 
C-X bond formation

Hydrogenations or
Dehydrogenations
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