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Answer all the questions precisely and to the point 

1. (a) What are the criteria which a metal complex must satisfy in order to undergo 

oxidative addition? 

(b) Explain the effect of bite angle of diphosphine ligand and 1t acid on reductive 

elimination. 

(c) Explain the mechanism of~ hydride elimination. 

2+2+1=5 

2. Predict the reagent, catalyst(s) and mechanism for the preparation of the following 

compound: 

(a) 

0 
Phy-H II 

II ----c,n.~Ph 
0 

·~·-
(c) 0 
(d) Pb~CN 

(e) "y" 
0 

J:o" 
H 0 

3 X 5 =15 

3. (a) What are the differences in the mechanisms of hydrogenation of alkenes 

catalyzed [Rh(PPh3)3Cl], [Rh {P(p-C6~S03Na)3 }3Cl] and [RhH(CO)(PPh3)3]? 

(b) How can you carry out asymmetric hydrogenation of a nonpolar alkene like, 1,2-

dimethyl styrene? Explain with mechanism 

6 + 4 = 10 
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1. Describe the mechanism of conversion of dUMP to dTMP catalyzed by thymidylate synthase. 

Which cofactor is used by the enzyme? Inhibition of the enzyme can lead to the development of an 

anticancer agent. ... explain with a suitable example. 

2. Construct a cleavage map for oligonucleotide X from the following observations: 

300 
BP 

150 
BP 

BP = Base Pair 

75 
BP 

100 
BP 

150 
BP 

200 so 

3. Consider the following reaction: 

EnzB 
EnzA ------ lc ol -

Oligonucleotide X 500 
BP 

600 BP 

~ Both A and B 

D+D+c=J+ c=J 
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Oliocnucleotide Y 
It is a deletion fragment from X 
with 75 BP less than X from end C 

0 

02N~ 
HO 

~02N~ 

[6] 

[6] 

+D 
100 
BP 

What is the mode of cyclization according to Baldwin's cyclization nomenclature? Is it a chemically 

favourable process? How can one design a hapten and then proceed to generate antibodies to 

catalyze the above reaction? [6] 

4. Describe the role of Vitamin K in carrying out the carboxylation of glutamyl residues in one of the 

protein invo~ved in blood coagulation. Name the protein and write the mechanism of carboxylation 

emphasizing the role of02• [6] 

6. Sketch the most stable secondary structure that could be assumed by the oligonucleotide 

AAGGCCCUACGUGGGCCG. [4] 
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