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Instruction: Answer the following Questions 

1. Consider the following biosynthetic transformation carried out by the enzyme 
Clavaminate synthase and answer the questions: (8] 
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a-KG =a-ketoglutarate 

a) How many 2-electron oxidations are taking place? At which positions? 
b) What else is produced in the reaction? 
c) Describe an experiment to determine the sequence of C-0 and C=C bond 
formation. 
d) Label the pro R hydrogen at C-4'. How was it proved that the pro-R hydrogen 
is lost during the conversion? 

2. Assign absolute configurations to the molecules X, Y and Z. [6] 
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3. a) State Curtin Hammett principle and explain with energy diagram. Describe one 
example that elegantly proves the validity ofthe principle. [6] 

b) Describe the basic principle of Cieplak model. Consider the following results 
of nucleophilic addition to 7-norbomanone derivative A. [6] 

HO Nu Nu OH 
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A C D 

N~M I c D 
NaBH4 70 30 
Me-Li 90 10 

Explain the results with the help of Cieplak model. Can you suggest any other 
explanation? 
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4. Write the structures (in Fischer Projection) of all the stereoisomers possible 
with the following molecular formula: [4] 

CH(CI)(Br) 

(H)(B,)(I)(C) l C(H)(B,)(I) 

C(H)(CI)(Br) 

5. a) Give a synthesis of chiral acetic acid. Provide mechanistic rationale for the 
key step(s). [4] 

b) Which isomer will undergo dehydrohalogenation more rapidly with sodium 

ethoxide? Explain. Cl,,,
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c) Explain the following difference in reactivity: [4] 
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OH 

6. Write the mechanism ofthe following conversion: [4] 
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Give a schematic diagram for the production of a catalytic antibody to catalyze 
the above reaction. Write the structure of the hapten employed for development 
of such catalytic antibodies. 

7. Identify the products M-0 in the following sequence of reactions. Explain the 
stereochemistry ofthe reaction ofM toN. r6J 
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