
FM: 50                Chemistry (Advanced)                    Time: 2 hours 

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. 

CHT12a 

Unit-I 

(Answer any three questions) 

1. a) Draw the products obtained upon esterification of a racemic sample of 2-chloropropanoic 

acid with racemic 2-butanol. Determine the stereoisomeric relationship between the products.

            3 

b) Schematically show how the above reaction may be manipulated to resolve a racemic sample 

of 2-butanol.           2 

2. a) Draw as directed: i) erythro isomer of 2,3-dibromobutane (in flying-wedge), ii) E,E-

isomer of pent-2-enal oxime, iii) anti isomer of CH3CH(OH)CH(CH3)CHO.  3 

b) An enantiopure sample of 2-iodooctane loses optical activity completely upon treatment 

with sodium iodide in dry acetone. Explain.       2 

3. a) Draw the most stable conformation of 1,2-difluoroethane. Explain its stability. Find out 

the symmetry elements present in this conformer and deduce the chirality of the same. Hence 

comment upon the overall optical activity of the molecule.     3 

b)  A partly racemic mixture of -pinene containing 4:1 mixture of the two enantiomers shows 

a specific rotation of (-) 30.8o. Find out the specific rotation of the pure dextrorotatory -

pinene.            2 

4. a) Find out the topicity relations among the designated hydrogen atoms of the following 

molecule and justify.          3 

 
b) Find out the configuration of the chiral centre generated upon attack of hydride ion from Re 

face of cis-2,3-dimethylcyclobutanone. Priority sequence specification essential.  2 

5. a) Define a stereogenic centre. Is a chiral centre always stereogenic? Is the reverse true? 

Explain with the aid of a suitable example.       3 

b) Comment on the optical activity of MeN(Ph)CH2Me and its corresponding N-oxide. 2 

Unit-II 

(Answer any two questions) 

 

6. a) Draw the following -M.O.s, clearly indicating the nodes: i) HOMO of allyl anion, ii) 

LUMO of 1,3-butadiene (s-trans form), iii) SOMO of cyclobutadiene (square planar form). 3 

b) The following compound has abnormally low energy barrier to rotation about the central 

carbon-carbon double bond. Explain.        2 
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7. a) Compare octane and tetramethylbutane w. r. to their melting points and boiling points. 

Justify your answer.          3 

b) Compare the dipole moments of diphenylcyclopropenone and benzophenone with reason. 2 

8. a) Arrange the following compounds in order of increasing heat of hydrogenation values. 

Give reason in favour of your choice: (E)-1,3-hexadiene, (2E,4E)-hexadiene and (E)-1,4-

hexadiene.           3 

b) Draw a labelled orbital picture for methyl vinyl ketone indicating state of hybridization of 

each non-hydrogen atoms.          2 

CHT12b 

Unit-I 

(Answer any three questions) 

9. a) How many different types of allylic hydrogen are there in limonene? If limonene is treated 

with 1 eqv. of n-butyllithium in an appropriate solvent, which of the allylic hydrogens will be 

selectively abstracted? Explain the regioselectivity of the deprotonation reaction.  3 

 
b) One of the following carbenes has a singlet ground state while the other has a triplet ground 

state. Explain which is which.        2 

 
10. a) For the transformation below, complete the mechanism by drawing the proper curved 

arrows. Also identify the electrophile and nucleophile in the second step.   2 

 
b) Considering the fact that hexadeuterioacetone undergoes the same reaction much slower 

than acetone, draw the energy profile diagram for the bromination reaction of acetone which 

proceeds by the two-step mechanism as depicted above. Label the transition state(s) and 

intermediate(s). Also identify the slowest step of the reaction and set up the relevant rate 

equation.           3 

11. a) Arrange the following compounds in order of increasing acidity. Justify your answer. 3 

 
b) Among 2,3-butanedione and cyclopentan-1,2-dione which one is expected to have a greater 

enol content under similar condition? Explain.      2 

12. a) Arrange the following carbocations in order of increasing stability and justify.  3 

 
b) Explain using Hammond’s postulate that for a series of reactions following the same 

mechanism, activation energy decreases with increasing exothermicity.   2 
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13. a) Design a crossover experiment to determine whether the following methylation reaction 

takes place in an intra- or intermolecular fashion. Discuss possible outcome of the experiment.  

            3 

 
b) Define pericyclic reaction with a suitable example.     2 

Unit-II 

(Answer any two questions) 

14. a) Predict the major monohalogenated product obtained by photochemical bromination of 

(R)-3-methylhexane. Give a reasonable mechanism for its formation and comment on the 

optical activity of the product.        3 

b) Identify A and B in the following reaction and explain their formation mechanistically. 2 

 
15. a) Explain the following: i) While alkaline hydrolysis of benzamide proceeds smoothly, the 

following amide is much more resistant towards such hydrolysis. 

 

ii) -halo carbonyl compounds are poor substrates for SN1 reaction.   3 

b) (R)-PhCOOCH(Me)Ph on hydrolysis in presence of dilute acid affords as alcohol with loss 

of optical activity. Explain.         2 

16. a) CH3CH=CH-CH2Cl and CH3CH(Cl)-CH=CH2 afford the same product when treated 

with diethyl amine. Identify the product and explain its formation mechanistically. Do the two 

substrates react at an identical rate?        3 

b) How do you account for the following observations?     2 
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