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Introduction 

Traditional approach: CH activation approach: 

Chanllenges: 

 Reactivity: C-H bond is not a traditionally reactive bond (i.e. pka > 30-35) 

 Selectivity is a large issue due to the ubiquitous presence of C-H bonds in all 

organic molecules 

Directing group: 

 Direct the transition metal into close proximity to the C-H bond to be activated 

 Higher effective concentration of the catalyst at the site of interest 

 High levels of regioselectivity and increased reactivity  

Glorius, Angew. Chem. Int. Ed. 2012, 51, 10236 
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Directing group 
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Sp3 C-H activation 

Chatani, Angew. Chem. Int. Ed. 2013, 52, 11726 
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Pd catalysis 

Some pioneering examples of Pd palladacycles from CH activation 

Pd 
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Development of Daugulis’s directing group Pd 

[1] Van Koten, Organometallics 1993, 12, 1831 
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Mechanism Pd 
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Arylation Pd 

[1] Corey, Org. Lett. 2006, 8, 3391 
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Arylation Pd 
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Alkenylation 

Alkylation  

Pd 

[1] Chen, Org. Lett. 2012, 14, 2948 
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Alkynylation Pd 
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Formation of  C-N bonds Pd 

[1] Daugulis, J. Am. Chem. Soc. 2012, 134, 7  

[2] Chen, J. Am. Chem. Soc. 2012, 134, 3 
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Formation of  C-N bonds- Bystanding oxidant Pd 
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Formation of C-O bond Pd 

[1] Corey, Org. Lett. 2006, 8, 3391 

[2] Liang, Org. Lett. 2009, 11, 5726 

[3] Sahoo, Org. Lett. 2012, 14, 3724 
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Formation of C-O bond Pd 

[1] Chen, J. Am. Chem. Soc. 2012, 134, 7313 
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Summary Pd 
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Arylation: C-C formation 

Cu 

C-N formation 

[1] Miura, Angew. Chem. Int. Ed. 2013, 52, 4457 

[2] Daugulis, Angew. Chem. Int. Ed. 2013, 52, 6043 
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C-S bond formation 

C-F bond formation 

Cu 

[1] Daugulis, J. Am. Chem. Soc. 2012, 134, 18237 

[2] Daugulis, J. Am. Chem. Soc. 2013, 135, 9342 
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Ru and Ni catalyst Ru 

[1] Chatani, J. Am. Chem. Soc. 2009, 131, 6898 

[2] Chatani, J. Am. Chem. Soc. 2011, 133, 8070 
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Ni Ru and Ni catalyst 

[1] Chatani, J. Am. Chem. Soc. 2011, 133, 14952 
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Summary 

  Character: chelating ability, rigid backbone, relatively acidic N-H bond 
  Application in the sp3 C-H activation(amino acid) 
  Pd/Cu catalyst (high valent Pd/Cu chemisty, narrow reaction type) 
  Opportunity: Ru, Ni, Fe...     



• Thank you! 
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