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CHEMISTRY 
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          Course ID : 11452 
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The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

                                                       as far as practicable. 

 

1. Answer any five of the followings:          2×5 = 10 

(a) Draw the favoured conformation of the following compounds- 

Me OH Me

Me

I) II)

 

(b) Draw a qualitative MO diagram for the following wavefunction indicating the nodal plane 

and also predict whether C2 and σ are symmetric or antisymmetric. 

Ψ = 0.37Φ1+0.6Φ2-0.6Φ3-0.37 Φ4 

(c) Predict the stereochemistry of the major product of the following reaction. Justify your 

choice. 

?

H

H

Me
m-CPBA

 

(d) [10]-Annulene is non-aromatic but bridged [10]-annulene is aromatic – Explain. 

(e) What is even electron rule? 

(f) Is it possible to distinguish the enantiomers by NMR? 

(g) Write the name of the scientist who constructs the first mass spectrometer. 

 

2. Answer any four of the followings:                                     5×4 = 20 

(a)   Write short notes on (i) Nitrogen rule and (ii) McLafferty rearrangement.       2.5+2.5 = 5 

(b) (i) Which interaction “NOE” is based on? (ii) When and why are paramagnetic 

compounds deliberately added to the sample before running an NMR experiment?      2+3 = 5 
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(c) Predict the stereochemistry of the major product formed in the following reaction and 

explain your choice by drawing the transition state involved. 

      O

Ph

NaN3, 60 oC

?

                                           5 

(d) (i) What is electromagnetic pulse? Explain α- and β- spin state of an atom having I -1/2. 

Draw the scheme. 

(ii) In a monobromo compound what is the ratio of intensity of M and M+2 peaks?          

           (2+2)+1 = 5 

(e) (i) Identify the stereochemistry of the products with suitable explanation (when R≡ H, 

Me).                                          

?

R

H
Me

LiO

CH3CH2I

 

(ii) Write the names of two reagent gases which are used in Chemical Ionization (CI) method.  

                                                                                                                                         3+2 = 5 

(f) (i) What is Metastable ion in EI-MS? Explain with an example. 

(ii) Find out the dissociation constant of m-methyl anilinium ion from the following data – 

Dissociation constant of m-methyl anilinium ion = 2.4410-5; ρ = 2.23; σm-Methyl = - 0.07        

                                                                                                                            2+3 = 5 

 

3. Answer any one of the followings:                                                  10×1 = 10 

(a) (i) Identify the stereochemistry of compounds A, B, C and D. Explain the selectivity, if 

any, involved.                                             

HO
Ph

O

OH

O

H

H+ cat. LDA CH3CH2CH2Br

A

H3O+

B C D

 

(ii) Briefly explain the basic approximation of Huckel rule in terms of MO theory.  

                                    5+5 = 10 
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(b) (i) A Compound with molecular formula C7H7NO shows peaks in the EI mass spectrum at 

m/z 121, 105, 77, 44. Derive the structure of the compound.            

(ii) Give the structure of a compound consistent with the following NMR data. 

Molecular formula – C10H13Cl 

Chemical shift (ppm)          Integration            Splitting pattern 

         1.57           6H       S 

         3.07           2H       S 

         7.27           5H       S 

(iii) Why is it necessary to use deuterated solvents in NMR experiments?      

(iv) Draw the structure of a compound with each of the following molecular formulas that 

will show only one peak in its NMR spectrum. 

(A)    C4H6      (B)   C3H6Cl2                                          3+3+2+2 = 10 
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