












Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

Pd—linear product

Ir—branch product

Development

Takeuchi & Kashio
Helmchen & Hartwig

Feringa–Alexakis

Alexakis-You

1997

Ligand

You

Carreira

Carreira

Krische

Krische

2007



Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

Mechanism

CuI, THT
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Later



Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

Carreira Ligand

Advantage：
1、excellent tolerance toward acid, air, and moisture

2、 unprotected racemic branched allylic alchols

3、 2 π-acidic ligands render the metal center more electrophilic

Mechanism

In suit preparation 
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Regioselectivity

trans-effect & steric cod ligand’s C-H • • •O interactions



Stereoselectivity

Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)

The rates and enantioselectivities were 
highly dependent on the steric properties 
of the achiral substituent at nitrogen

The source of stereoselectivity

Editing the stereochemical elements in the iridium catalyst

The source of stereoselectivity



Stereoselectivity

Iridium-Catalyzed Asymmetric Allylic Substitution Reactions (AAS)



Stereodivergent α-Allylation of Linear Aldehydes with 

Dual Iridium and Amine Catalysis
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Stereodivergent α-Allylation of Linear Aldehydes with 
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Efficient α amination of aliphatic ketones

was found to require the introduction of a

cocatalyst such as NiBr2, ZnBr2, or MgI2

to facilitate the ketone enolization event.

The efficient conversion of electron-deficient 

ketones was achieved at subambient 

t e m p e r a t u r e s  t o  p r e v e n t  p r o d u c t 

decomposition, while systems that involve a 

π rich aryl ring require elevated temperatures.

J. Am. Chem. Soc., 2013, 135, 16074.
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TEMPO Oxidation

Proposed Mechanism



Pinnick Oxidation



Tetrahedron Lett., 1998, 39, 1017.
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