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Answer any four questions       10 x 4 = 40 

1. a) Define the term antiaromaticity. Give an example. 

    b) Account for the instability of [10] annulene, although it obey Huckel’s rule. 

    c) Show that owing to delocalization benzene is stabilized an amount of energy is equal to 2β. 

    d) How do you prepare homotropylium cation? 

                                                                                                                                             2+2+4+2=10 

2. a) A compound Z, C8H6 shows 1H NMR signals at δ7.2 (5H, m) and δ3.08 (1H, s). Identify the 

compound. 

     b) Distinguish the following compound with explanation. 

(i) α-pinene and β-pinene 

(ii) α-tetralone and β-tetralone 

                                                                                                                                             4+(3+3) =10 

3. a) Explain the theory of Circular Dichroism (CD). 

    b) Discuss how the α-helical, β − sheet and random coil structure of a protein can be distinguished 

from the CD spectrum. 

                                                                                                                                                    5+5=10 

4. a) What is isomer shift in Mossbauer spectroscopy ?  

    b) In Mossbauer spectroscopy a source emitting frequency 3.48 × 1028 Hz at 14.4 Kev had to be 

moved towards the absorber at 2.2 mm/sec for resonance. Find the shift frequency between the 

source and the absorber. 

                                                                                                                                                     6+4=10 

5. a) [18] annulene is more stable than [18] annulene dianion. Explain with M.O. diagram. 

    b) Why the (4n+2)π electron system have the special stability to become as aromatic compound. 

    c) Define Huckel’s rule. What are the limitations of Huckel’s rule? 

                                                                                                                                          3+3+(2+2)=10 

6. a) How do you distinguish between a primary, secondary and tertiary alcohol only from their 1H 

NMR spectra in a particular solvent? -Explain. 

     b) Compound C6H10O2, characterized by 1H NMR spectrum which contains δ2.2 (6H, s) and δ2.7 

(4H, s) peak. Identify the compound. 

     c) Cyclo octatetraene is aromatic, antiaromatic or nonaromatic. Explain with M.O. diagram. 

                                                                                                                                               4+4+2=10 

 

 

 



7. a) Write the full name of COSY, HMBC and HMQC. 

    b) What is Mc Lafferty rearrangement? Give an example. 

    c) What is ortho effect in mass spectra? Give an example. 

    d) What is annulene? Give an example. 

                                                                                                                                         2+3+3+2=10 

8. a) The important IR bands for a compound, C3H3N are found at 𝜈max (cm-1): 3050 (m), 2250 (s), 

1620 (m), 990 (s). Deduce structure of the compound. 

     b) A compound C5H5O, shows a characteristic band at 1745 cm-1(s) in IR spectrum. Suggest the 

possible structure for it. 

     c) What are the differences between CD & ORD? 

     d) Define homoaromaticity. 

                                                                                                                                         3+3+2+2=10 

 


