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CEMA 

 

ORGANIC CHEMISTRY (CHT12a, 12b) (35 marks) 

Group-A (Answer any three questions) 

1. (a) Draw the Fischer projection of 2,3-dibromobutanoic acid (any diastereomer) and translate it into 

Newman, sawhorse and flying–wedge projections.      2 

(b) What is a meso-compound? Meso-2,3-diiodobutane is optically inactive due to the presence of a 

plane of symmetry. How far is this statement correct?      3 

2. (a) What is meant by specific rotation of an optically active compound? What do you mean by the 

terms dextro- and laevo-rotations?        3 

(b) S2 axis is equivalent to centre of symmetry. Justify or criticize.    2     

3. (a) C2H2Cl2 have three isomers A, B and C.  A and B have the same symmetry elements but C has 

different symmetry elements. All of them are converted into the same molecule D when another H of 

C2H2Cl2 is replaced by Cl atom. D has a single symmetry element. Explain the facts locating the 

symmetry elements present in each isomer.       3 

(b) Classify the optically active molecules as asymmetric and dissymmetric.   2 

4. (a) Calculate the specific rotation of an optically active compound in solution containing 0.75g/10ml, 

when measured in a 10 cm tube of a polarimeter at 25°C shows a rotation +1.2°.   2 

(b) How does substitution of hydrogen atoms in methane bring chirality? Explain with suitable example.

            3 

5. a) Assign R/S descriptor to the chiral centres of the following (determination of priority sequence is 

essential):           3 

 
b) Using flying wedge projection draw the possible stereoisomers of the molecule with the general 

formula (CH3CH=CH)2CHOH and comment on their optical activity.    2  

Group-B (Answer any two questions) 

6. a) Draw the following -molecular orbitals indicating the node(s): i) LUMO of 1,3,5-hexatriene (Z-

isomer), ii) HOMO of [6]-annulene, iii) HOMO of allyl cation.     3 

b) Draw a detailed orbital picture of 3-methylbuta-1,2-diene indicating the state of hybridization of each 

non-hydrogen atoms.          2 

 

7. a) Draw the Frost circle of square planar cyclobutadiene and explain why it adopts a rectangular 

shape in ground state. The corresponding dication however, is square in shape. Explain.  3 

b) Compare the C-N bond length of cyclohexylamine and aniline. Give reasons for your answer. 2 

 

8. a) Compute and assign the missing formal charges to the suitable atoms in the following structure. 

Then draw the significant resonance canonicals of the completed structure and judge with brief reason 

which one is most contributing.         3 
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b) Explain why (any one) - i) amides (R2NCOR) are more nuleophilic on oxygen rather than on nitrogen, 

even though the former is more electronegative than the latter, ii) Fulvene (structure drawn below) is 

electrophilic at the exocyclic carbon atom.       2 

 
Group-C (Answer any two questions) 

9. a) Compare octane and tetramethylbutane with respect to their i) melting points and ii) boiling points. 

Give reasons in support of your answer.        3 

b) Compare with reason the dipole moment values of acetonitrile and methyl isocyanide.  2 

10. a) Rank the following in order of increasing heat of hydrogenation: 1,3-butadiene, E-2-butene and 

Z-2-butene. Justify with reason if this is a suitable way of judging the relative stabilities of these three 

olefins.             3 

b) Based upon argument of inductive electron withdrawal identify and justify which one of the 

following anion pair is more stable. Explain why electron withdrawal by resonance from the anionic 

site is not considered here.         2 

 

11. a) Explain why the dipole moment of acetylmesitylene is significantly smaller than that of 

acetophenone, while dipole moments of mesitylaldehyde and benzaldehyde are very similar.  3 

 

b) Define polarizability. Explain why average electric polarizability of iodomethane is greater than that 

of chloromethane.           2

  

12. a) From the reaction free energy diagram provided answer the 

following questions:  

i) Using a vertical arrow indicate the standard free energy of activation 

(G≠) for conversion of A to D.  

ii) Identify the R.D.S. for conversion of A to D. Justify your choice.  

iii) Which reaction of C is faster, C to D or C to B? How do you know?

         

3 

b) For the reaction below, the equilibrium at 25 oC favours the reactant but at 160 oC favours the 

products. Assuming Ho and So does not vary significantly with temperature explain how the favoured 
species changes with temperature.        2 
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