
Problem set Wed 15th March Submitted by Nicholas Tappin

1) Propose a mechanism that could rationalize the following enantioselective cascade reaction between an enal and a 
racemic hydroxypyranone. You may assume that hydroxypyranone proton is acidic and this centre may epimerize 
through simple acid-base chemistry.
Hint: think about the nature of a reaction that begins with a racemic mixture and finishes with an enantioenriched 
product.
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2) You may not assume that the aforementioned proton is epimerizable via a deprotonation, as seen in the following 
deuterium incorporation experiment. Explain how the racemic mixture can otherwise epimerize.
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3) Propose a mechanism and transition state to rationalize the stereoselectivity of the following reaction
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4) Complete the scheme depicted below with the missing structures and mechanisms to arrive there.

5) Considering the preceeding proline-derivative catalysis problems, suggest a disconnection and reactants/ reagents of 
the following aldehyde. Don't worry about stereochemistry.
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6) With the help of mechanisms, explain what happens below.
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7) Think about the prevalence of these exo-ethylidene moieties in natural products and the different strategies 
employed to synthesize them. Can you provide one elegant and/or robust example?



Problem set Wed 15th March Submitted by Nicholas Tappin

1) Propose a mechanism that could rationalize the following enantioselective cascade reaction between an enal 
and a racemic hydroxypyranone. Suggest a name for this cascade reaction. You may assume that 
hydroxypyranone proton is acidic and this centre may epimerize through simple acid-base chemistry.
Hint: think about the nature of a reaction that begins with a racemic mixture and finishes with an enantioenriched 
product.
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2) You may not assume that the aforementioned proton is epimerizable via a deprotonation, as seen in the 
following deuterium incorporation experiment. Explain.
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3) Propose a mechanism and transition state to rationalize the 
stereoselectivity of the following reaction
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4) Complete the scheme depicted below with the missing structures and mechanisms to arrive there.
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5) Considering the preceeding proline-derivative catalysis problems, suggest a disconnection and reactants/ 
reagents of the following aldehyde.



6) With the help of mechanisms, explain what happens below.
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