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Challenges in Synthesis and Retrosynthesis
1,n-dicarbonyls:
1. Consider the retrosynthetic analysis of a 1,2-dicarbonyl shown below.

a. Why might a radical disconnection of this bond cause problems in the forward synthesis?
b. Why are 1,3-dithianes classically used as umpolung aldehyde equivalents, but not 1,3dithiolanes?
c. Suggest other reagents that could act as acyl anion equivalents.
2. Rather than disconnecting the 1,2-dicarbonyl C-C bond, a number of functional group
interconversions (FGIs) could also give the desired functionality.

a. Suggest suitable oxidants for the preparation of a 1,2-dicarbonyl from a simple carbonyl
and a 1,2-diol, respectively.
b. If R1 = R2, how else might the target be synthesised?
3. One method used to synthesise 1,4-dicarbonyls is the Stetter reaction. In the Stetter reaction,
acyl anion equivalents are generated in situ by an appropriate catalyst, and then react with a
Michael acceptor, as shown below.

a. In intermolecular Stetter reactions, why is the 1,4-dicarbonyl product generally formed
exclusively over any acyloin products?
b. Give a mechanism for the conversion of 1 to 2.
c. What is the SEM protecting group, and how can it be removed?
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4. The Maulide group has recently disclosed a particularly elegant method for the asymmetric
synthesis of 1,4-dicarbonyls. In their chemistry, shown below, an ynamide reacts with a vinyl
sulfoxide to give a δ-ketoamide Provide a mechanism for this transformation, accounting for
the observed stereochemistry.

5. Suggest a method for the synthesis of a 1,2,6-tricarbonyl of the type shown below. Devise a
route in which R1, R2, and R3 can easily be varied (e.g. for library synthesis).

Challenging synthons:
6. Suggest reagents that can be used as equivalents for the synthons shown, taking into account
the needed ‘polarity.’ An example is given of the kind of reaction in which each reagent
might be used.
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7. Seebach’s “conjunctive” reagent (NPP) acts as a ‘double-acceptor’ acetone equivalent.
Suggest a method for the synthesis of this reagent. Under what conditions would the nitro
group be converted to a ketone?

