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1. (a) (1) Predict the number of signals with approximate δ values expected in the 
proton decoupled 13C NMR spectrum of ethyl benzene. 4 

  (2) Discuss the mass fragmentation of 1-butanol in detail 3 
     OR 
 (a) (1) Give a brief idea on 13C chemical shifts of olefinic, ketonic and aromatic 

carbon by giving appropriate examples. 4 
  (2) Write a note on High resolution mass spectroscopy. 3 
 (b) (1) What is McLafferty rearrangement ? Explain it by a specific example of 2-

Octanone.  4 
  (2) Write a note on FAB technique for ionization. 3 
     OR 
 (b) Deduce the structure of the compound from the following spectral data with 

suitable explanation.  7 
  MF : C6H8O4 

  UV : 210 nm 
  IR (KBr) : 3010, 2865, 1740, 1650, 1230 cm–1 

  1H NMR : (δ) δ 3.9(6H, singlet), 6.1 (2H, singlet) (ppm) 
  13C NMR : (δ) 51.5, 133.6, 169.4 
  HRMS : 144.0423 
 

2. (a) (1) Explain the modified Jablonski diagram. 4 
  (2) Explain Norrish type I reaction mechanism. 3 
     OR 
 (a) (1) Write a note on photo isomerisation of olefins by Schenck mechanism. 4 
  (2) Explain photo dimerization of 1, 3-butadiene. 3 
 (b) Give any two synthesis and four important reactions for Thiazole or Pyrazole. 7 
     OR 
 (b) Give any two synthesis and four important reactions for Pyrazine or Quinazoline. 7 
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3. (a) Discuss the principle, mechanism and synthetic applications of the following 
reactions (any two) :  7 

  (1) Buchwald Hartwig reaction 

  (2) Birch Reduction 

  (3) Suzuki Reaction 

 (b) Discuss the principle, mechanism and synthetic applications of the following 
Reactions (any two) :  7 

  (1) Knoevenagel Reaction 

  (2) Dickmann Reaction 

  (3) Mannich Reaction 
 

4. (a) Discuss selectivity, mechanism and utility of the following reagents (any two) : 7 

  (1) DIBAL-H 

  (2) Dess-Martin peridionane 

  (3) Lithium diisopropylamide (LDA) 

 (b) Discuss selectivity, mechanism and utility of the following reagents (any two) : 7 

  (1) Dicyclohexyl carbodiimide (DCC)   

  (2) Phase transfer catalysis 

  (3) Gilman’s reagent Lithium Dimethylcuprate. 
 

5. Answer the following questions : 14 

 (1) Compound I has a molecular formula of C7H16. In 13C NMR, compound I gave 3 
peaks and in 1H NMR it also gave 3 peaks, a doublet, a triplet and a multiplet. 
Provide a structure for compound I. 

 (2) In mass spectrum of n-Methylbenzylamine, peaks are formed at m/z 120, 91 and 
77.  Justify the origin of these signals. 

 (3) Bromine possesses two isotopes (79Br and 81Br) in an approximate 1 : 1 ratio. In 
the mass spectrum of Br2, how many peaks will the parent ion contain ? 

 (4) What is quantum yield ? 

 (5) Give one requirement for the selection of photosensitiser ? 

 (6) Give one synthesis of Imidazole. 



 (7) Write two applications of Mitsunobu reaction. 

 (8) In the preparation of Grignard reagent which compound is used as initiator ? 

 (9) Which ingredients are used in Michael addition ? 

 (10) What is the specialty of n-Butyl lithium reagent ? 

 (11) Which reagent is used in Jones oxidation ? 

 (12) What is Pfitzner-Moffatt Oxidation ? 

 (13) How will you distinguish isomeric 1-Hexylamine and Triethylamine by mass 
spectroscopy ? 

 (14) Predict the approximate CMR values of the following compound : 

 
________ 
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