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 Candidates are required to give their answers in their own words as far as practicable. 

 

1. Answer any five questions:                                                                                                1×5 = 5 

(a) Why aryl halides do not undergo SN
2 or SN

1 reactions? 

(b) Predict the product of the following reaction: 

 

(c) Arrange the following compounds in order of their increasing pKa value: 

 

(d) Identify the Pro-R and Pro-S hydrogen atoms in the following compound:  

Hb

HOOC

CH3
Ha  

(e) Draw the structure of ascorbic acid and indicate the most acidic hydrogen in it. 

(f) Chloral remains in hydrate form. -Explain 

(g) Which of the following reactions is/are stereospecific?  

                                                        SN
1, SN

2, El and E2. 

 



(h) Draw the more stable conformation of (R,R)-butane-2,3-diol. 

 

2. Answer any two questions:                                                                                              5×2 = 10 

(a) (i) What is ‘Primary kinetic isotope effect’?  How it can be utilized in the mechanistic study of 

a reaction? 

(ii) Predict the KCP and TCP in the following reaction with proper explanation. 

 

(1+2)+2 = 5  

(b) (i) Explain the solvolysis rates of the following compounds. 

 

 

(ii) What do you mean by ‘Crown ether’? Discuss the role of 18-Crown-6 in the following reaction:  

1-Bromooctane
KF, C6H6, 90°C

18-Crown-6
1-Fluorooctane

 

 2+(1+2) = 5                                                                                                                                     

(c) (i) Explain the following reactions with plausible mechanism and give the stereochemistry of 

A and B:  

(S)-1-Phenylethanol

SOCl2

Ether

Pyridine

SOCl2

A

B

 

(ii)  Which one is more acidic and why?  

H
Ph

O

H

Ph

O

 

3+2 = 5 

 



(d) (i) Define the term ‘Atropisomerism’. 

(ii) Find the spatial relationship (Homotopic/Enantiotopic/Diastereotopic) between Ha and Hb in 

the following compounds with explanation.  

  

(iii) Predict the absolute configuration (Ra/Sa) of the following compound: 

 

 
(iv) Give the product(s) of the following reaction: 

 

 

1+2+1+1 = 5 

 

3. Answer any one question:                                                                                               10×1 = 10 

(a) (i) Account for the fact that carboxylic acids are generally stronger acids than peracids but 

alcohols are weaker acids than corresponding hydroperoxide compounds. 

(ii) Polar aprotic solvents favour SN
2 reactions whereas polar protic solvents favour SN

1 reactions. 

-Explain. 

(iii) Predict the structure of A, B, C and D in the following reaction sequence: 

 

(iv) ‘A’ reacts with ROH 4000 times faster than ‘B’. -Explain 

 

3+3+2+2 = 10 

(b) (i) Draw the energy profile diagram arising out of rotation around C-C bond in 1,2-

dibromoethane. Label all maxima and minima with appropriate conformation. Indicate the most 

stable conformation.  



(ii) Butane-2,3-dione prefers to stay in keto form whereas cyclopentane-1,2-dione almost 

completely exists in enol form. -Explain 

(iii) The following compound is a strong base than a common 3o aliphatic amine. -Explain 

 

(iv) Among the following compounds, which one is more extensively enolized? -Justify your 

answer.  

 

(2+2+1)+1.5+1.5+2 = 10   

 

 

_______________ 

 


