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St. Paul’s C. M. College 

FM: 50            Chemistry (Advanced)   Time: 120 minutes 

B.Sc. Part-II Test 2016-17, 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) Ketones readily forms cyclic aceetals with (CH2OH)2 but corresponding acyclic acetals are difficult 

to prepare. Explain.          2 

2. a) Predict the product of the following reaction with a plausible mechanism. Justify the stereoselective 

nature of the reaction.          3 

 
b) How can you synthesize CH3CDO starting from acetaldehyde?    2 

3. a) When acetaldehyde is treated with a base, aldol is obtained in a fairly good yield but when acetone 

is treated in the same way, yield of diacetone alcohol is extremely low, explain why? How would you 

improve the yield of diacetone alcohol?        3 

b) One of the diene from the following pair reacts much faster than the other in a Diels-Alder 

cycloaddition. Identify which one and rationalize your answer.     2  

 
4. a) Addition of 1 equivalent of HBr to allene gives 2-bromopropene, not allyl bromide. Explain the 

regioselectivity mechanistically. What would be the product if this adduct undergoes an addition of a 

further equivalent of HBr? Explain.        3 

b) Is the equilibrium constant for the following equilibrium, greater than, less than or equal to unity? 

Explain.           2 

CF3CHO + CH3CH(OCH3)2  CH3CHO + CF3CH(OCH3)2 

5. a) When the 1,4-dimethylcyclohepta-1,3-diene is treated with HBr at elevated temperature (@ 40oC) 

the 1,2-addition product predominates rather than the 1,4-addition product. Identify both the addition 

products and mechanistically explain the outcome.      3 

b) When acetaldehyde is treated with a base, then carbanion is formed by losing a -hydrogen atom 

from a sp3 hybridised carbon but aldehydic H is never lost to form the corresponding carbanion, 

although it is attached to a sp2 hybridised carbon. Explain this fact.     2 

UNIT-II (Answer any two questions) 

6. a) Friedel-Crafts alkylation of benzene with (R)-2-chlorobutane and AlCl3 affords sec- butylbenzene. 

(i)   How many stereogenic centre(s) is/are present in the product? (ii)  Would you expect the product 

to exhibit optical activity? Explain with reference to the mechanism.    3 

b) Explain why the meta product is formed in the following reaction despite the fact that -NMe2 is 

usually an o-/p- director                                                                  2 
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7. a) Reaction of 3-bromo-2,2-dimethyl-l-propanol with KOH in aqueous solution produced 20% yield 

of 2,2-dimethyltrimethylene oxide along with isobutylene and formaldehyde. Propose a mechanism to 

account for the formation of these products.        3 

 
b) The reaction of hydroxide ion at the marked carbon for the compound I is 10 times than that of the 

compound II.           2 

 
8. a) When diazotized 4-nitro-2-aminobenzoic acid is heated in tert-butyl alcohol, there is obtained CO2, 

N2 and a mixture of m- and p-nitrophenyl tert-butyl ethers. Account the observation.   3 

b) Unlike alcohol, CH3CH(OH)CH2CHO can be dehydrated even in the presence of a base. Explain 

with mechanism.          2 

CHT 22b 

UNIT-I (Answer any three questions) 

9. a) Explain the following reaction mechanistically:      3 

 
b) If a tertiary amine is heated with an alkyl halide and the product treated with aqueous silver oxide 

and filtered, the resulting solution is as strongly alkaline as a solution of sodium hydroxide. What is in 

this solution, and why is it so basic?        2 

10. a) Nitrogen of N-methylaniline is much more reactive toward electrophilic attack than nitrogen of 

N, N-dimethylaniline. How do you account for the fact that the two amines give different products with 

nitrous acid?            3 

b) How will you synthesize the following alcohol using an appropriate organometallic reagent 

containing not more than four carbons? Give relevant mechanism.    2 

 
11.a) Explain the following reaction mechanistically, pay special attention to product stereochemistry:

            3 
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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 

12. a) Write equations to show how the molecule H2O
+—NO is formed in the nitrosating mixture. Why 

can this transfer +NO to the ring more easily than HONO can? Write equations to show how NOCl can 

be formed from NaNO2 and aqueous hydrochloric acid. Why is NOCl a better nitrosating agent than 

HONO?           3 

b) Explain the following reaction mechanistically:      2 

 
13. a) Predict the organic products of the reaction of isobutylamine and neopentylamine with nitrous 

acid separately. Give plausible mechanism for the formation of the products.   3 

b) What product would you expect when N,N-dimethylbenzamide is treated with MeLi and the reaction 

mixture is worked up with aqueous acid? Provide a plausible mechanism.    2 

UNIT-II 

(Answer any two questions) 

14. a) A carboxylic acid of (+) optical rotation was converted to an amide by way of the acyl chloride. 

The amide in turn was converted to a primary amine of one less carbon atom than the starting carboxylic 

acid. The primary amine is identified as 2-S-aminobutane. Deduce the structure and configuration of 

the starting carboxylic acid.         3 

b) Propose a synthesis of methylhydroquinone starting from p-nitrotoluene. Provide reagents, reaction 

conditions and intermediate compunds. No mechanism is necessary.    2  

15. a) Predict the product(s) for the following reaction and provide a plausible mechanism for their 

formation. State which you think will the major product and why. (* is 14C)   3 

 
b) Carry out the following conversion using pinacol-pinacolone rearrangement in one of the steps. Also 

provide a mechanism for the rearrangement step.       2 

 
16. a) Predict the product of the following reaction and provide plausible mechanisms for second and 

third step. Explain the role of triethylamine in the second step.     3 

 
b) Trace the fate of the radioactive oxygen during the transformation outlined below. Provide 

mechanism for the Baeyer-Villiger oxidation step as well.     2 
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