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St. Paul’s C. M. College 

FM: 50            Chemistry (Advanced)   Time: 120 minutes 

B.Sc. Part-II Test 2014-15, Paper IIIA 

 

CHT 22a 

UNIT-I 

(Answer any three questions) 

1. a) Account for the fact that the seemingly similar additions of HX to the following heterocyclic 

olefins provide just the opposite regioisomers. Which reaction should take place at a faster rate and 

why?            3 

 
b) Phenyl glyoxal is converted by aqueous sodium hydroxide into sodium mandelate. Suggest a likely 

mechanism for the conversion.             2 

2. 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 identify the 

major product with reason. Give mechanism of formation of both products.                 3 

b) Carbonyl compounds react with semicarbazide hydrochloride in presence of sodium acetate to give 

the corresponding semicarbazones. Provide a reasonable mechanism of the reaction.  What will 

happen if semicarbazide alone is used?        2 

3. a) Calculate H0 for each reaction  [given BDE (kJ/mol): C-H: 414.2 ;  O-H: 464.4 ]                       

CH3CHO + OH¯   =  ¯CH2CHO + H2O 

CH3COCH3 + OH¯   = ¯CH2COCH3 + H2O 

Are these reactions equally thermodynamically favourable? Are the experimental results in agreement 

with your calculations? If not, why not?        3 

b) Convert 3-hexyne to meso-2,3-dibromohexane. Mention reagents, reaction conditions, and 

highlight the stereochemical course through proper projection formulae. No mechanistic description is 

necessary.           2 

4. a) Acetals and ketals are labile in aqueous acid but their formation also requires acidic catalyst. 

Account for the observation.         3 

b) Identify A, B, C, and D in the following reaction sequence (no mechanism required):  2 

 

5. a) The acid-catalyzed hydration of allene gives acetone, not allyl alcohol. Explain the regio-

selectivity mechanistically.         2 

b) Identify E in the following reaction sequence and provide plausible mechanism for both steps, 

paying special attention to stereochemistry and regiochemistry.     3 
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UNIT-II 

(Answer any two questions) 

6. a) Delineate the mechanism of nitration of toluene with mixed acid (conc. H2SO4: conc. HNO3 = 

1:1) and draw the energy profile diagram leading to the possible products. Hence discuss the 

orientation effects in this reaction.        3 

b) Explain why heating the following compound gives a product containing no deuterium. 2 

 

7. a) Predict the products when 2-bromo-2,3-dimethylbutane is subjected to dehydrobromination 

reaction in ethanol medium using sodium ethoxide as base. Which one among them is the major 

product and why? How will the product composition change if potassium tert-butoxide is used as a 

base?                       3 

b) Both compounds I and II afford the same product when treated with a strong base. Identify the 

product and account for this observation.       2 

 

8. a) tert-Pentylbenzene is the major product of the reaction of benzene in the presence of BF3 with 

each of the following alcohols: (a) 2-methyl-1-butanol (b) 3-methyl-2-butanol (c) neopentyl alcohol. 

Account for its formation in each case.        3 

b) Predict the product with a plausible mechanism:      2 

 
 

CHT 22b 

UNIT-I 

(Answer any three questions) 

9. a) How would you distinguish between the following pairs of compounds chemically?  3            

i) N-methylaniline and N, N-dimethylaniline, ii) Acetonitrile and methyl isocyanide, 

iii) o-phenylenediamine and p-phenylenediamine 

b) Predict the product with a plausible mechanism.      2 

 
 

10. a) The nitration of phenylboronic acid, PhB(OH)2, with mixture of acids at -20°C gives 

predominantly the m-derivative. With HNO3-Ac2O, the predominant product is the o-derivative. Offer 

an explanation.           3 

b) Predict the product with a plausible mechanism:      2 

 

Dep
art

men
t o

f C
he

mist
ry,

 St. P
au

l's 
C. M

. C
oll

eg
e



Page | 3  
 

  

11. a) Identify the major products in the following reaction scheme: 

 
Why chlorobenzene is not formed as major product in the above two reactions? Under what 

conditions chlorobenzene can be obtained as a major product from benzenediazonium chloride? 3 

b) Predict the product with a plausible mechanism:      2 

 
  

12. a) Identify F and G in the following reaction sequence. Explain mechanistically.  3 

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

13. a) Propose a synthesis of 2-methylpentane using appropriate organometallic reagent and alkyl 

halides containing not more than three carbon atoms. Comment on your choice of the organometallic 

reagent.            3 

b) p-Nitrobenzenediazonium cation is 104 times more reactive than p-methoxybenzenediazonium 

cation under the same conditions. Explain.       2 

UNIT-II 

(Answer any two questions) 

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

 
b) Cite an example to establish the intramolecularity of benzidine rearrangement.   2 

15. a) When a mixture of N-chloro-2,4-dichloroacetanilide and anisole is dissolved in hydrochloric 

acid, among the products isolated are o- and p-chloroanisole. Discuss.    3 

b) Identify the oxime which on Beckman rearrangement and subsequent hydrolysis affords acetic acid 

and (R)-aminobutane. Explain with plausible mechansim of the rearrangement step.  2 

16. a) Predict the product with plausible mechanisms for the relevant rearrangement steps involved: 2 

 
b) 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 
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