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St. Paul’s C. M. College 

First year Mid-term Examination 2014-15 
 

CEMA (CHT 12a, 12b) 
 

Group A 

(Answer any three questions) 

1. a) Draw the Fischer projection formulae of all the stereoisomers of 3-bromo-2,4-dichlorobutane. Indicate 

the stereogenecity and chirotopicity of the C-3 centre of any one of the stereoisomers.   3 

b) Indicate R/S notations in the following molecules:       2 

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

             3 

 
b) Draw the conformers of 1,2-difluoroethane and compare their relative stabilities.    2   

 

3. a) Draw the potential energy diagram of 2-methylbutane for rotation around C2-C3 bond showing the 
conformers.            3 

b) A 0.2 M solution of an optically active compound ‘C’ has an observed rotation in a 10 cm cell of (+) 

0.6°. The molecular weight of the compound is 150. What is the specific rotation of ‘C’?   2 
 

4. a) Draw the possible stereoisomers of the compound CH3CH(OH)CH=CHCH2CH3. Apply R/S and E/Z 

nomenclatures wherever applicable.         3 
b) How would you resolve (±) C2H5CH(CH3)OH?       2 

 

5. a) Ca2=C=Cab type allenes have no chiral and stereogenic axis but Cab=C=Cab type allenes have both. 

Justify or criticize.   Are the cumulenes of the type Cab=C=C=Cab optically active? Justify.  3 
b) Meso-tartaric acid is optically inactive due to the presence of a plane of symmetry. How far is this 

statement correct?           2 

Group B 
(Answer any two questions) 

6. 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) With suitable reason compare the dipole moment of acetone to that of dipropylcyclopropenone. 2 
 

Dep
art

men
t o

f C
he

mist
ry,

 St. P
au

l's 
C. M

. C
oll

eg
e



2 
 

7. a) The following hydrocarbon reacts with two equivalents of butyllithium to afford a stable dianion 

C6H6
2-. Draw the structure of the anion and explain why it is stable.     2  

 
b) Draw the following -MOs showing the node(s): i) HOMO of cyclopentadienide anion, ii) LUMO of 
1,3-butadiene, iii) SOMO of benzene radical anion.       3 

 

8. a) Draw the orbital picture of (R)-1-chlorobuta-2,3-diene indicating the state of hybridisation of each 

carbon atom.            3 
b) Arrange the isomeric compounds hexane, 2,3-dimethylbutane, and 2-methylpentane in order of 

increasing melting point. Justify your order.        2 

 
9. a) The C-N bond length in aniline is 140 pm while that in cyclohexylamine is 147 pm. Cite possible 

reason(s) for this difference.          2 

b) Draw the possible canonical forms of the molecule, CH2N2 and indicate, with reason, the most 
contributing canonical form.          3    

 

10. a) Compare tert-butyl alcohol and n-butanol with respect to: i) boiling point, ii) solubility in water. 3 

b) Methyl radical is planar in shape while trifluromethyl radical is pyramidal. Why?   2 
 

Group C 

(Answer any two questions) 
11. a) Explain why dimethoxycarbene fails to react with isobutylene but reacts smoothly with dimethyl 

maleate. Predict the ground spin state of diphenylcarbene with reason.      3 

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

equilibrium constant value? Justify. Which one should proceed at a faster rate?    2  

 
 

12. a) Explain the following reaction mechanistically, also justify why the bromine atom ends up in the 
more substituted position.          2 

 
b) Tertiary-butyl carbocation is much more stable than methyl carbocation. Using Frontier Molecular 

Orbitals explain why this is so. You must identify the molecular orbitals (including stereoelectronic 
requirement) responsible for stabilizing interaction and give an MOED.     3 

 

13. a) Addition of HBr to 1,3-butadiene at -80oC affords two products A and B in 1:4 ratio and at 40oC in 

4:1 ratio. Both A and B arise out of a common reactive intermediate. Identify A and B. Explain this 
observation with the aid of an energy profile diagram. You must also show the structure of the 

intermediate.                         3 

b) Give an example of a captodative radical and explain its unusual stability (only resonance argument will 

suffice).            2 

 

14. a) What is meant by Primary Kinetic Isotope Effect? Explain mechanistically whether base-induced 

bromination reaction of acetone shows PKIE.                   3 

b) Calculate the Ho for the reaction between 1,3-butadiene and ethylene to afford cyclohexene. Given, 

BDE of C=C: 172 kcal.mol-1, and BDE of C-C: 90 kcal.mol-1.                 2 
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