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The questions are based on the following article:
Ben Bradshaw, Gorka Etxebarria-Jardı´, and Josep Bonjoch, Total Synthesis of (-)-Anominine
J. Am. Chem. Soc. 2010, 132, 5966–5967. 

(1)
The first step of the reaction is an enantioselective Robinson annulation, and the authors were able to isolate the Wieland-Miescher ketone with high enantiomeric excess. 

Provide a detailed description of the mechanism of the reaction shown below (2 to 3 only), including the explanation of enantioselection. (5 points)
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(2)
(a) Identify the chirality of the asymmetric center in the Wieland-Miescher ketone and explain what the enantiomeric excess means. 
(1 points)

(b) Assume that from simple GC-MS experiments you already know the general structure of 3, but not the steric assignment of the chiral center. How would you experimentally determine the absolute configuration of the chiral center and optical purity of 3. Describe the possible methods and discuss their limitations.
(4 points)
Green Chemistry: (2 points)
Compare and evaluate the reactions 10 to 11 and 14 to 1 in the scheme below in terms of sustainability. Identify, which one is the environmentally friendlier reaction by applying the basic principles of green chemistry.
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