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Reaction Condition Optimization
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Substrate Scope of Alkylamines
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Substrate Scope of Aryl Iodides
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Insights into the Reaction Mechanism
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Plausible Catalytic Cycle
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Synthetic Applications
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Summary
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• Palladium-catalyzed direct arylation of primary aliphatic amines 
was achieved via an sp3 C-H bond functionalization process with
assistance of a catalytic directing group.

• This reaction has high site selectivity of γ-C-H bond of the methyl 
group

• This reaction has good functional group compatibility
• This reaction avoids the pro-installation and subsequent removal of 

a directing group.
• This reaction has broad applications in drug development and 

discovery processes



14

Reporter: Zhen Wang 
Supervisor: Yong Huang     
Date: 2016-09-26

W. Zhang, F. Wang, S. S. Stahl & G. Liu, Science 353, 1014-1018 (2016).



15

Strategies for Hydrogen-atom-transfer-mediated 
C-H Oxidation
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Radical Relay Pathway
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Screen Oxidants “X-Z”
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Screen Ligands and Solvents
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Chiral Ligands
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Substrate Scope: Alkyl Naphthalenes
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Substrate Scope: Alkyl Arenes
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Substrate Scope: Heterocycle-containing Alkyl Arenes
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Synthetic Applications
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Selectivity Experiments
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Kinetic Isotopic Effect and Radical-Probe 
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DFT Calculations
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Summary

• This method represents a valuable demonstration of 
radical relay catalysis.

• This method has some advantages: mild reaction conditions, 
excellent enantio-selectivity, broad substrate scope and provide
key foundations for other C-H oxidation reactions.

• The shortage of this method is the limiting C(sp3)-H substrates.
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