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CHT 22a 

UNIT-I (Answer any three questions) 

1. a) Semicarbazide (1 mole) is added to a mixture of cyclohexanone (1 mole) and benzaldehyde (1 

mole). If the product is isolated immediately, it consists almost entirely of the semicarbazone of 

cyclohexanone; if the product is isolated after several hours, it consists almost entirely of the 

semicarbazone of benzaldehyde. How do you account for these observations?   3 

b) In the case of some aldehydes, there is evidence that intermediate ‘I’ is the hydride donor in the 

Cannizzaro reactions of ArCHO. Explain the fact showing the mechanism of its formation. 2 

 

2. a) When the benzoin Ar1CHOHCOAr1 is heated with the aldehyde Ar2CHO in the presence 

of ethanolic KCN, the benzoin Ar1CHOHCOAr2 is obtained.  What information does the 

aforesaid result provide regarding the nature of the reaction? Explain the formation of the 

product mechanistically.         3 

b) The compound pentaerythritol, C(CH2OH)4, used in making explosives, is obtained from the reaction 

of acetaldehyde and formaldehyde in the presence of calcium hydroxide. Outline the probable steps in 

the synthesis.           2 

3. a) Chloral reacts rapidly with ethanol to give hemiacetal, but gives acetal only slowly in the presence 

of anhydrous acid. Explain.         3 

b) Singlet carbenes are expected to react with olefins in a concerted manner preserving the 

stereochemistry of the double bond, yet, we have the following observation: 

 
Clearly, in this case, the addition is non-concerted. Propose a plausible mechanism for this 

transformation.           2 

4. a) Rank the following alkenes in increasing order of rate of hydrogen bromide addition: 3 

 
b) The attempted Birch Reduction of bromobenzene results in the formation of 1,4-dihydrobenzene 

with loss of bromine atom: 

 
Account for this observation with a suitable mechanism.      2 

5. a) Heating a mixture of 2-methyl-1,3-butadiene (isoprene) and methyl vinyl ketone furnishes two 

products of same molecular formula of which one is major. Predict the products and give mechanism 

of formation of both products. Identify the major product with reason.    3 

b) Predict the product of the following reaction and explain its formation.    2 
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UNIT-II (Answer any two questions) 

6. a) Nitrobenzene, on nitration, gives mainly 1,3-dinitrobenzene, whereas reaction with fused KOH, in 

presence of air, yields mainly 2-nitrophenol. Explain mechanistically.    3 

b) How do you account for the fact that benzene, in the presence of AlCl3, reacts with isobutyl bromide 

to yield tert-butylbenzene?         2 

7. a) When either A or B is treated with KNH2 in liquid NH3, there is obtained in good yield the same 

product of the formula C9H11N. What is the product and how is it formed?   3 

 
b) Apocamphyl chloride does not respond favourably to either E1 or E2 reactions. Explain. 2 

 
8. a) Treatment of (R)-1-bromo-2-deuterio-2-phenylethane with a strong base such as t-butoxide leads 

to the formation of an unequal mixture of deuterated and non-deuterated phenylethylenes. 

Mechanistically explain the formation of both products. Explain why the deuterated product 

predominates by about a 7:1 ratio.        3 

b) Which one of the following compounds will give higher ratio of elimination to substitution when 

heated with aqueous ethanol? Justify.        2 

 
CHT 22b 

UNIT-I (Answer any three questions) 

9. a) Elucidate the structure of the product (a bicyclic -hydroxy ketone) of the following reaction with a 

plausible mechanism. Also comment on the regioselectivity of the nucleophilic attack of the Gilman 

reagent.            3 

 
b) Nitration of un-acetylated aniline yields a mixture of about two-thirds meta and one-third para 

product. Since almost all the aniline is in the form of the anilinium ion, how do you account for the fact 

that even more meta product is not obtained?       2 

10. a) Deamination of n-BuNH2 with NaNO2/HCl gives two butanols, two butenes and two butyl 

chlorides. Give a possible mechanism for the formation of these products.   3 

b) Explain the following mechanistically:       2 

 
11. a) Benzenediazonium chloride couples with phenol but not with anisole. 2,4-dinitrobenzenediazo-

nium chloride, however, couples with anisole, and even with the hydrocarbon mesitylene. Account for 

this difference of behaviour.         3 

b) Would you expect p-toluenediazonium chloride to be more or less reactive as a coupling reagent than 

benzenediazonium chloride? Explain.        2 
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12. a) Complete the sequence and provide suitable mechanisms:     3 

 
b) Nitrogen of N-methylaniline is much more reactive toward electrophilic attack than nitrogen of N,N-

dimethylaniline. Explain the fact.        2 

13. a) Explain the following with a suitable mechanism:      3 

 
b) Suggest a reason for the use of excess mineral acid in the diazotization process.  2  

 

UNIT-II (Answer any two questions) 

14. a) Design a synthesis of the follwoing target molecule using Claisen rearrangement as one of the 

key steps. Description of regants, reaction condition is necessary along with the mechanism of the 

rearrangement step.          3 

 
b) Deduce the structure and configuration of the oxime which when treated with sulphuric acid 

undergoes a Beckmann Rearrangement to offer an amide, hydrolysis of which affords the following 

compounds:           2 

 
15. a) Hofmann Rearrangement of 4-nitrophthalimide affords 4-nitroanthanilic acid in 75% yield: 

 
Explain with a plausible mechanism. Also explain why the isomeric product 5-nitroanthranilic acid is 

not formed as the major product.        3 

b) Explain the following reaction mechanistically:      2 

 

16. a) Predict the major product in case of both reactions and rationalize their formation:  3 

 
b) Upon exposure to air, benzaldehyde undergoes spontaneous oxidation to benzoic acid. The oxidant 

is molecular oxygen and the mechanism is believed to be analogous to that of Baeyer-Villiger 

Oxidation. Outline a plausible mechanism for the oxidation of benzaldehyde.   2 
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