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FM: 25                Chemistry (Advanced)                                   Time: 1 hr.  

Paper IA (Organic Chemistry) 

Write brief, to-the-point answers in your own words as far as practicable.  

Avoid verbose explanations and/or extraneous elaborations.   

 

Group-A (Answer any two) 

1. a) Find out the configuration (wherever applicable) of the final product, when 

 i) pro-S hydrogen of propanoic acid is substituted by methyl group, 

 ii) Hydride from a chiral source is allowed to attack the on the si-face of 2-butanone. 3 

b) Calculate the ee of the sample of lactic acid obtained by mixing (+)-lactic acid, racemic lactic 

acid and (  ̶)-lactic acid in the weight ratio 3:2:1.       2 

2. a) Justify the statements:                                3 

 i) Cumulenes with even number of double bonds can never exist as pairs of geometrical isomers. 

ii) A carbon centre in a molecule is always chirotopic if it is stereogenic. 

iii) Spiro compounds exhibit enantiomerism due to the presence of ‘chiral axis’.   

 b) 1-Chloro-2-methylaziridine is resolvable although it is a tertiary amine. Explain.               2 

3. a) Label the following pairs of molecules as homomers, enantiomers or diastereomers.  3 

 

b) Comment on the stereogenecity and chirotopicity of the C-2 and C-3 centres of any one of the 

optically active isomers of 2,3,4-trihydroxyglutaric acid.      2 

Group-B (Answer any two) 

4. a) Arrange the following in order of increasing acid strength (with reason):   2 

 
b) 1,3-butadiene is allowed to react with HBr under kinetic and thermodynamic control. Identify the 

major product in each case, and explain with a suitable energy profile diagram.   3 

5. a) Azulene has an unusually high dipole moment for a hydrocarbon. Explain why.  2 

 

b) Arrange the following carbocations in order of increasing stability. Justify the order.     3 
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6. a) Arrange the possible isomers of common molecular formula C5H12 in order of increasing 

boiling point. Justify your choice.         3 

b) Ground spin state for both dimethoxycarbene and dicholorocarbene is singlet. Yet, the former is 

nucleophilic and the latter is electrophilic in nature. Explain.     2 

Group-C (Answer any one) 

7. a) Provide rationale for the following: iodide is both an excellent nucleophile and an excellent 

leaving group, while alkoxides are good nucleophiles but lousy leaving groups.   2 

b) Explain the following mechanistically, paying special attention to stereochemistry and relevant 

regiochemistry.                    3 

 

8. a) Using Hammond’s postulate explain why tert-butyl chloride is many times more reactive than 

methyl chloride in an SN1 reaction.         2 

b) Identify the products formed when optically active phenyl sec-butyl ketone is brominated in 

presence of alkali. Explain mechanistically. Will the final product mixture be optically active? 3 

9. a) Methyl mesitoate resists hydrolysis when it is refluxed with aqueous HCl, but when dissolved 

in concentrated H2SO4 and poured into ice-water it gives a quantitative yield of mesitoic acid. 

Account for these observations with proper mechanistic rationale.     3 

b) When anisole is treated with hydroiodic acid phenol and methyl iodide is formed, not phenyl 

iodide and methanol. Explain this regioselective ether cleavage with proper mechanism.  2 
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