Selective oxidation with air by cooperative cascade catalysis
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Selective oxidation of organic molecules is a catalytic paradox. Oxygen is freely available, but its high
kinetic barrier means that once it is activated, reactivity is high and selectivity is low. There are three
traditional solutions to this: (i) work at low conversion, keeping the selectivity high. This engineering
solution is practical, but it means large recycle streams and low per-pass yields. (ii) use H2O2,
peracetic acid or t-BuOOH instead of oxygen. This also works, but it costs an extra reagent. (iii) Use
platinum. Well, platinum can activate O2, but it’s often too expensive for large-scale applications.
But there is a fourth way: some catalytic surfaces can donate an electron to the antibonding orbital in
the oxygen molecule, creating a short-lived “peroxide-like” species. In the lecture, I will show how to
[1–3]
make these materials and control their surface parameters.
Then I will show how this active
oxygen species can be generated and applied in the selective oxidation of alcohols and alkenes using
[4]
cooperative cascade catalysis.
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