
SEMESTER 2



M.Sc. SEM-2 Paper –Core course-4 –Organic Chemistry

1. Define aromaticity. What are the necessary conditions for occurrence of this phenomenon?

2. How resonance helps in explaining the following:-

(a) Acidic nature of phenol

(b) Less basic nature of aniline

(c)Inertness of chlorine in chlorobenzene

3. Describe PMO approach for aromaticity.

4. Discuss the main conformations of cyclohexane. Why chair form is more stable than boat
form?

5. Draw the conformation of cis –cyclohexane-1,3-dicarboxylic acid. Which one is more stable
and which one easily gives anhydride upon heating.

6. Describe stereospecific synthesis with suitable examples.

7. Discuss the optical activity of a compound which has no chiral atom.

8. With suitable examples discuss the mechanism of neighbouring group participation by σ and π
bonds.

9. Discuss mechanism and stereochemistry of SN2 mechanism.

10. Explain IPSO attack in aromatic electrophilic substitution.

11.  Describe aromatic nucleophilic reaction via benzyne mechanism.

12. Write down the mechanistic and stereochemical aspects of nucleophilic addition to C=C.

13. With suitable examples, illustrate the mechanism of hydroboration.

14. Discuss the mechanism of following reactions:-

(a)Claisen condensation

(b) Knoevenagel Reaction

(c)Perkins reaction

15. Discuss the BAC
2 mechanism of ester hydrolysis with experimental evidence in support of the

mechanism.



16. Prove that reaction of 2-phenyl ethyl bromide with ethoxide to form styrene follow E2 not
E1cB mechanism.

17. Discuss the orientation in elimination reaction with particular reference to the saytzeff and
Hoffman rules.

18. What are Pericyclic reactions? How they are classified?

19. What are electrocyclic reactions? Describe two ways of stereochemical modes for
cyclobutene-Hexadiene interconversion.

20. With the help of correlation diagram and FMO method, show that the Diel’s-Alder reaction
is thermally allowed process.



M.Sc. SEM-2 Paper –Core course 5- Group Theory and spectroscopy

1. Define symmetry, element and symmetry operation?
2. State point symmetry, point group and generators of the group?
3. Define sub group and derive relation between order of a finite group and its subgroup?
4. Define great orthogonality theorem and its importance?
5. Explain character tables and their use?
6. Explain Schonflies symbols and Representation of groups by matrices?
7. Explain Vibrational energies of diatomic molecules, zero point energy, force constant and

bond strength?
8. Explain Vibrational group frequencies, overtones, hot band and factors affecting the band

positions and intensities?
9. State Classical and Quantum theories of Raman effect?
10. State Coherent Anti stokes Raman Spectroscopy?
11. Explain vector representation of momenta and vector coupling spectra of hydrogen and

alkali metal atom?
12. Discuss electronic spectra of polyatomic molecules?
13. Discuss advantage of FTNMR and use of NMR in medical diagnostics?
14. Discuss basic principle of Electron Spin Resonance Spectroscopy, zero field splitting and

Kramer’s degeneracy and factors affecting the ‘g’ value?
15. Discuss Debye-Scherer method of X-ray structural analysis of crystals?



SEMESTER 4



M.Sc. SEM-4 Paper –EC 4-Organic Chemistry Special

1. Give synthesis of pyrylium salts and pyrones.

2. Give chemical reactions of Diazines and tetrazines.

3. Elucidate the structure of Vit. A.

4. Give synthesis of Vit. B2 and B6.

5. Provide an explanation for electronic and structural effects on acidity and basicity.

6. What are the various types of catalysis? Differentiate between specific and general catalysis.

7. What is steric LFER?  Explain molecular measurements of steric effects on reaction rates.

8. What is Curtin–Hammett principle? How it helps to explain selectivity in a variety of stereo-
and regioselective reactions?

9. Explain effect of solvent polarity in SN1 and SN2 reaction.

10. Describe mechanism, stereochemistry and kinetics of SE2 reaction.

11. What is the importance kinetic isotopic effect on nucleophilic and electrophilic substitution
reactions?

12. What is Winstein-Holness equation? How it helps in determining relative ratio of
conformers?

13. Describe structure elucidation of any one of the water soluble vitamin.

14. Give synthesis of any one of the fat soluble vitamin.

15. Give synthesis and reaction of quinolizinium.

16. Describe the characteristics of supramolecules.

17. What are supramolecular assemblies?

18. Discuss about various types of chemical forces present in supramolecules.

19. What is the principle of molecular association and organization?

20. Write short notes on the following:-

(a) Nucleophilicity

(b) Acid-Base catalysis



(c) Tetrazines

(d) Properties of covalent bond

(e) Hard and Soft acids and bases


