
St Paul’s C M College 

FM:            Chemistry (Advanced)   Time: 

Paper IIIA 

CHT 22a 

Unit-I (Answer any three questions) 

1. (a) Arrange the following substrates in order of increasing rate of reaction with HBr. 

Justify your order (assume polar mechanism of HX addition operative in each case). 3 

 
b) Phenyl glyoxal (PhCOCHO) is converted into sodium mandelate (PhCHOHCOONa) by 

aqueous sodium hydroxide. Suggest a likely mechanism for the conversion.        2 

2. a) Calculate H0 for each reaction  [given BDE (kJ/mol): C-H: 414.2 ;  O-H: 464.4 ]                       

 
Are these reactions equally thermodynamically favourable? Are the experimental results in 

agreement with your calculations? If not, why not?           3   

b) Convert cyclohexanol to meso-1,2-cyclohexanediol (mention reagents and condition, no 

mechanism is required)         2 

3. a) Acetals and ketals are labile in aqueous acid but their formation also requires acidic 

catalyst. Account for the observation.               3 

b) Provide a plausible mechanism for the following transformation.    2 

 
4. a) Explain mechanistically:         3 

 
b) The simplest way to prepare an aldehyde, RCH18O, labelled at the carbonyl oxygen, is to 

allow an ordinary aldehyde to stand in H2
18O in the presence of a little acid. Suggest a 

detailed mechanism for this oxygen exchange.      2 

5. a) Triplet carbene adds to E- and Z- alkene with loss of stereochemical integrity. Explain 

with a suitable example.         3 

b) Carbonyl compounds react with semicarbazide hydrochloride in presence of sodium 

acetate to give the corresponding semicarbazones. Provide a reasonable mechanism of the 

reaction.  Indicate with reason, which nitrogen of semicarbazide reacts?   2 

Unit-II (Answer any two questions) 

6. a) Identify A, B, C in the following reaction scheme. Which one among them is the major 

product and why? (Assume an enantiopure starting material)    3 

 

Dep
art

men
t o

f C
he

mist
ry,

 St. P
au

l's 
C. M

. C
oll

eg
e



b) Both compounds I and II afford the same product when treated with a strong base. Identify 

the product and account for this observation.       2 

 
7. a) What are the signs of the I and R effects for the following groups attached to the 

benzene ring: NO2, NH2, Br, COMe, +NMe3, OMe? When in opposition, which effect is 

greater?           3  

b) Discuss the following reaction mechanistically:      2 

 
8. a) Delineate the mechanism of nitration of toluene with mixed acid (conc. H2SO4: conc. 

HNO3 = 1:1) and draw the energy profile diagram leading to the possible products. Hence 

discuss the orientation effects in this reaction.      3 

b) Discuss the mechanism of aromatic nucleophilic substitution with a suitable example. 2 

CHT 22b 

Unit-I (Answer any three questions) 

9.a) Propose a synthetic pathway to synthesize ethyl 3-hydroxy-2-methyl-3-phenylpropanoate 

using the Reformatsky reaction. Would you employ Mg in place of Zn while carrying out the 

Reformatsky reaction? State your reasons.       3 

b) p-Nitrobenzenediazonium cation is 104 times more reactive than p-methoxybenzene-

diazonium cation under the same conditions. Explain.     2 

10. a) How would you distinguish between the following pairs of compounds chemically?            

i) N-methylaniline and N, N-dimethylaniline, ii) Acetonitrile and methyl isocyanide, 

iii) o-phenylenediamine and  p-phenylenediamine      3 

b) Explain the following mechanistically:       2 

 
11. a) Identify the major products in the following reaction scheme: 

 

Why chlorobenzene is not formed as major product in the above two reactions? Under what 

conditions chlorobenzene can be obtained as a major product from benzenediazonium 

chloride?             3 

b) Prepare 2,3-dimethylcyclohexanone from 1-cyclohex-2-enone using an appropriate ogano-

metallic reagent in one of the steps (mechanism is not required but mention reaction 

conditions).           2 
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12. a) Predict the products of the reaction of ethylmagnesium bromide (1 mole) with each of 

the following compounds – i) acetylacetone, ii) ethylorthoformate, iii) phenyl cyanide 

(assume aqueous acidic work up in each case, brief mechanism necessary).   3 

b) Which product is formed when diazomethane is photolyzed in presence of allene?   2 

13. a) Why the direct alkylation of ammonia is not a suitable process for preparation of 

aliphatic primary amines? Illustrate how the protected form of ammonia can be successfully 

used to prepare theses amines.                    3 

b) What product would you expect when N,N-dimethylbenzamide is treated with MeLi and 

the reaction mixture is worked up with aqueous acid? Provide a plausible mechanism. 2 

Unit-II (Answer any two questions) 

14. a) Identify X and Y in the following reaction sequence and then provide a mechanism for 

conversion of X to Y.          3 

 
b) Predict the product with plausible mechanisms for the relevant rearrangement steps 

involved:           2 

 
15. a) Predict the product(s) for the following reaction and provide a plausible mechanism for 

their formation. State which you think will the major product and why. (* is 14C)  3 

 
b) Carry out the following conversion using pinacol-pinacolone rearrangement in one of the 

steps. Also provide a mechanism for the rearrangement step.    2 

 
16. a) A mixture of o- and p- iodoacetanilide is formed when N-chloroacetanilide is treated 

with hydroiodic acid. Give the mechanism of the reaction. Give the mechanism of the 

reaction. p-Isomer is the major product here, why?       3 

b) Outline the synthesis of RCH2CO2H and RCOCH2OH from RCO2H (no mechanism 

required).           2 
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