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St Paul’s C. M. College 

FM: 50           Chemistry (Advanced)                                   Time: 2 hr.  

Paper IIIA (Organic Chemistry) 

Write brief, to-the-point answers in your own words as far as practicable.  

Avoid verbose explanations and/or extraneous elaborations.   

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) 4-nitrobenzaldehyde is refluxed with benzaldehyde in presence of aqueous ethanolic 

KCN. Predict the major product of the with a plausible mechanistic explanation.  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) Draw the structure of the alkyl halide needed to prepare each of the following Wittig 

reagents and then determine which Wittig reagent will be more difficult to prepare . Explain 

your choice.           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 
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Unit-II (Answer any two questions) 

6. a) Explain the following: i) potassium tert-butoxide is an excellent base for promoting 

elimination reaction of alkyl halides, whereas ethylamine is relatively poor for the same 

purpose; ii) potassium tert-butoxide is many powers of ten more effective a reagent for 

achieving E2 reactions in DMSO than in tert-butyl alcohol.     3 

b) Both o- and m-bromoanisole afford the same product upon treatment with potassium 

amide in liq. Ammonia. Identify the product and explain mechanistically.   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) The reaction of tert-butyl chloride with water is strongly accelerated by sodium hydroxide. 

How would be the ratio of elimination to substitution products be affected thereby? Explain. 

            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) 4-methoxybenzenediazonium chloride solvolyzes about 30 times faster than 4-nitroben-

zenediazonium chloride. 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: 
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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 

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

the following compounds – i) cyclopentadiene, 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) A carboxylic acid of (+) optical rotation was converted to an amide by way of the acyl 

chloride. The amide in turn was converted to a primary amine of one less carbon atom than 

the starting carboxylic acid. The primary amine is identified as 2-S-aminobutane. Deduce the 

structure and configuration of the starting carboxylic acid.     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) Justify the use of excess diazomethane in Arndt-Eistert homologation of carboxylic acids.

            2 
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