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Nature’s C-H oxidation 
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Mechanism 
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Methylene Oxidation: Selectivity 
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Acid Directing Effect 
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Complex Systems 
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Re-designing a constrained catayst 
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Modulating Selectivity 
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Modulating Selectivty 
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Computational Model 

• Model selectivity based on: 

– Electronics (E): from DFT analysis 

– Stearics (S): From A value 

• Site selectivity between Ha and Hb: 

Computational 
function of catalyst 

TS free energy Experimental ratio 
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Predictability 
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Testing the theory 
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Overriding Selectivity 
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Overriding Selectivty 
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Conclusion 

• From the 2007 paper: “Will fundamentally 
alter the way in which complex molecules are 
synthesized” 

• Increasing predictability and compatibility 
bode well for an increased role of C-H 
oxidation in synthesis 
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