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CHT 12a 

UNIT-I (Answer any three questions) 

1. Draw the Fischer projection formulae of all the stereoisomers of 3-bromo-2,4-dichloropentane. Comment 

on their optical activity. Indicate, with reason, the stereogenecity and chirotopicity of the C-3 centre of any 

one of the stereoisomers.           5                                                                                                                

2.  (a)  Label the following pairs of molecules as homomer, enantiomer, or diastereomer with justification:                                                                                                                            

              3 

 
b) Designate R/S descriptor for each chiral centre of the following compounds indicating priority sequence.                                                                        

                        1 x 2 

 
3.(a) Draw the Sawhorse, Newman and Flying-wedge projections of 3-hydroxy-2-methyl-butanal (threo 

form).                   3                         

 (b) A 0.4 M solution of an optically active compound ‘C’ has an observed rotation in a 10 cm cell of (+) 

0.8°. The molecular weight of the compound is 180. What is the specific rotation of ‘C’?        2 

 

 4.(a) Define the terms: (i) racemisation  (ii) optical purity                          2    

(b)  Both meso-tartaric acid and racemic-tartaric acid are optically inactive. State the reasons of their optical 

inactivity.                                                                                                              3                                                                                                                                       

 5.(a) Justify (or criticize) the following statements:                                                                  3 

 (i) When a molecule has only one chiral centre then the chiral centre is both stereogenic and chirotopic.  

 (ii) C1 axis is present in all objects of our universe. 

 (iii) A diastereotopic centre must remain attached to a chiral centre. 

(b) Between cis- and trans-but-2-ene, which one has enantiotopic face? Give a suitable reaction in favour of 

your conclusion.                                                                            2 

UNIT-II (Answer any two questions) 

6. a) Justify (or criticize) the following comments:                        3 

i) Cyclooctatetraene (COT) is antiaromatic because it has 8 π-electrons in the ring. 

ii) When reduced with alkali metals like potassium, COT forms a dianion which is aromatic. 

iii) When dissolved in c. H2SO4, COT forms a monocation which shows certain aromatic properties. 

b) Draw the orbital picture of (E)-but-2-enal indicating the state of hybridization of each carbon atom.  2 
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7. a) Draw the Frost diagram for benzene molecule. Identify the HOMO and draw the orbital clearly 

indicating the node(s).                   3  

b) Arrange the possible isomers of common molecular formula C5H12 in order of increasing boiling point. 

Justify your choice.                 2 

 

8. a) Draw the canonical forms of the following and identify the major contributor,              3 

 
b) Azulene has an unusually high dipole moment for a hydrocarbon. Explain why.       2 

 

CHT 12b 

(Answer any two questions) 

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

Also identify the electrophile and nucleophile in the first step.          2 

 
b) Taking into account the fact that hexadeutereobenzene undergoes nitration at the same rate as that of 

benzene, draw the energy profile diagram for the nitration reaction of C6H6 which proceeds by the two-step 

mechanism as depicted above. Label the transition state(s) and intermediate(s). Also identify the rate 

determining step.             3  

 

10. a) Predict the ground spin state of diphenylcarbene with reason.              2 

b) Which one of the following two compounds is expected to undergo Ag+ assisted SN1 reaction at a faster 

rate? Cite possible reasons invoking Hammond postulate.                3 

 
 

11. a) Which one of the following two esterification (/lactonization) reaction is expected to have a greater 

equilibrium constant value? Justify.                 2  

 
b) Using Molecular Orbital Theory explain the stereoelectronic requirement of ‘backside attack’ of 

hydroxide ion on methyl iodide during the SN2 reaction. Also explain why the ‘frontside attack’ is forbidden. 

Identification of electrophilic and nucleophilic sites, HOMO and LUMO is necessary.   3 
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