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Question 1 (parts i & ii)

Ley dispiroketal formation – the product forms as a single diastereomer as the result of its 

formation being under thermodynamic control. The product observed is stabilised by four 

anomeric effects (nO→ sCO).
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Question 2 (parts I & ii)
Grob fragmentation

Mechanism

Interacting orbitals:



4

Question 3 (parts i &ii)
This reaction was reported by R.B. Woodward as part of his classic synthesis of prostaglandin F2a
[Woodward J. Am. Chem. Soc. 1973, 95, 6853 (DOI)]. 

Mechanism & stereochemistry: Tiffaneau-Demyanov semi-pinacol rearrangement?

Interacting orbitals:

http://dx.doi.org/10.1021/ja00801a066
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Question 3 cont.
OR...Grob fragmentation-aldol reaction?

Mechanism & stereochemistry:

Interacting orbitals:

• NB. Prof Henry Rzepa has performed some density functional calculations and at the B3LYP/6-

31G(d) level and the Tiffeneau-Demjanov pathway is lower in energy by ~ 5.6 kcal/mol: see: 

• http://www.ch.ic.ac.uk/local/organic/tutorial/synoptic/q2a.html

http://www.ch.ic.ac.uk/local/organic/tutorial/synoptic/q2a.html

