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PART-A (10x1=10 marks) Answer any TEN questions
1. What is a synthon? Mention its types with one example.
2. What are the protecting groups used for an –NH₂ (amino) group in organic synthesis.
3. What is the mode of rotation in the thermal ring opening of cyclobutene to 1,3-butadiene?
4. Which geometrical conformation of a diene is essential for it to undergo a Diels–Alder reaction? Explain briefly.
5. Arrange the following groups in increasing order of their migratory aptitude in Baeyer–Villiger oxidation: H, Me, tBu, Ph.
6. Name a reagent used to generate carbenes for cyclopropanation.
7. What is Favorskii rearrangement?
8. Which rearrangement proceeds via a nitrene intermediate?
9. What is Barton reaction?
10. What is the role of a sensitizer in a photon energy transfer reaction?
11. What is the FGI required to convert a ketone into an alkene via elimination?
12. Which is more stable: a tertiary butyl carbocation or a benzyl carbocation? Justify.          
PART-B (5x5=25 marks). Answer any FIVE questions.
 
13. a. Identify A and B from the following reaction.

         [image: ]
b. How would you synthesize the following four compounds using Retrosynthetic analysis?  Identify the synthons and synthetic equivalents, and also explain your synthetic strategy . 
[image: ]
14. a) Explain the stereochemical outcome of the thermal ring opening of cyclobutene and the photochemical ring closure of butadiene using the Woodward–Hoffmann rules. b) Discuss the allowedness of the [4+2] and [2+2] cycloaddition reactions under suitable (thermal and/or photochemical) conditions using FMO theory.
15. Explain Beckmann rearrangement. How does stereochemistry influence the migrating group? Also Explain abnormal Beckmann rearrangement.
16. Explain the mechanisms of (i) Di-π-methane rearrangement and (ii) Cis–Trans photoisomerization of alkenes. Highlight the role of excited states in both processes. 
17. Discuss the mechanism and stereochemical outcome of the Mitsunobu reaction. Name the reagents involved.
18. Describe the role of umpolung in carbon–carbon bond formation. How are dithianes or cyanide ions used to reverse the polarity of carbonyl compounds? Explain them with suitable examples.
19. Describe the thermal electrocyclic ring closure of 1,3,5-hexatriene. Use Woodward–Hoffmann rules to predict the stereochemical outcome.
PART-C (4x10=40 marks). Answer any FOUR questions.
20. a) Explain the concept of chemoselectivity and regioselectivity in retrosynthetic analysis. Illustrate your answer with two complex molecules having multiple functional groups. Justify the order of disconnections and FGIs.
b) Elaborate the following disconnections on its application through complete retrosynthetic and forward analysis:
(i) 1,3-Dicarbonyl disconnection.
(ii) 1,5-Dicarbonyl (Michael acceptor) disconnection.
(iii) α,β-Unsaturated ketone disconnection.
21.Explain the mechanisms and orbital considerations involved in the [1,3], [1,5], and [1,7] carbon migratory sigmatropic rearrangements. 
22. Explain Heck coupling reaction with mechanism? Outline the role of palladium catalyst and phosphine ligands in this reaction. How does it differ from other cross-couplings like Negishi and Suzuki?
23. Give the mechanism and synthetic applications of oxidation reactions using:
(i) PCC  (ii) PDC  (iii) TEMPO  (iv) m-CPBA (v) NaIO4
24. Explain the mechanism of i) Schmidt Rearrangement. ii) Ene reaction iii) 1,3-Dipolar cycloaddition iv) Cheletropic reactions.
25. Write notes on i) Discuss Norrish Type-I and Norrish Type-II reactions of ketones. ii) Nazorav reaction. iii) Wittig reactions iv) Baylis-Hillman reaction.
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