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QUESTION 1: [20] 

Question type: Enolates and Carbon Nucleophiles 

1.1) Suggest reagents and reaction conditions that involve enolate chemistry that would be 

suitable for the conversion of the following starting materials to the desired products. Limit 

the number of reaction steps to less than five (5) if more than one step is needed to achieve 

the transformation. (12) 
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1.2) Analyse the factors that you expect to control stereochemistry of the following reactions and 

draw the expected major products. Clearly indicate the configuration of the new stereo-chemical 

  

centre created upon alkylation. (8) 
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QUESTION 2: 

Question type: Functional Group Interconversions 

Show how you would prepare the following products from the given starting materials. Where 

more than one step is required, show each step distinctly. 
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QUESTION 3: [20] 

Question type: Protection/Deprotection of functional Groups 

3.1) Show how protective groups can be used to prepare the following dipeptide using the 

coupling reagent DCC from the given amino acids. In order to receive full marks, show all the 

reagents, reaction conditions and intermediates in the synthetic steps (i.e. protection, coupling 

and deprotection). (10) 

oO O 9 O CH3 

NH> NH, NH 4 0 
phenylalanine alanine Phe-Ala 

(Phe) (Ala) dipeptide 

3.2) using a protection group strategy, design a synthesis for the following multi-step 

transformation. Show all the necessary reagents, reaction conditions and intermediates. (10) 
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QUESTION 4: [20] 

Question type: Retrosynihesis and Multi-step Synthesis 

4.1) consider the following product below. Provide a retrosynthetic analysis of the compound such 

that one of the starting materials required to achieve the synthesis is cyclopentanol. (10) 

2 
4.2) Based on the retrosynthetic analysis you devised in question 5.1, provide the necessary 

reagents to transform 1-cyclopentanol into the desired product. (10) 

Ph 

QUESTION 5: [20] 

Question type: Pericyclic Reactions and Mechanisms 

5.1) Draw a detailed mechanism to explain how the following products are formed and indicate the 

types of pericyclic reactions that are occurring. (8) 
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5.2) Draw a detailed mechanism for the transformation below. In order to receive full marks, show 

the flow of electrons with appropriate arrows and all the intermediates. (12) 
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THE END 

GOOD LUCK 
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