
Case Study Based Questions 

Case Study 1 

Amines constitute one of the most important class of organic compounds. In nature, they 
occur among vitamins, proteins, alkaloids and hormones. These are the derivatives of 
ammonia, obtained by the replacement of one, two or three hydrogen atoms by 
alkyl/aryl groups. Amines are very reactive due to the difference in electronegativity 
between nitrogen and hydrogen atoms and due to the presence of unshared pair of 
electrons over N-atom. The number of hydrogen atoms attached to the N-atom decides 
the course of reactions of amine, that is why amines differ in many reactions. In aromatic 
amines like aniline, electron density at ortho and para positions with respect to NH₂ 
group is high. Therefore, this group is ortho or para directing and a powerful activating 
group. 
Read the given passage carefully and give the answer of the following questions: 

Q1. Carbylamine test is done for: 
a. detection of NO₂ group 
b. confirming the presence of secondary amine 
c. confirming the presence of primary amine 
d. for confirming the basic nature of -NH₂ group 

Q2. Which of the following on reduction with lithium aluminium hydride yields 
secondary amine? 
a. Methyl cyanide 
b. Nitroethane 
c. Methyl isocyanide d. Acetamide 

Q3. Which of the following amines cannot be prepared by Gabriel phthalimide synthesis? 
a. Ethylamine 
b. Isopropyl amine 
c. Propylamine 
d. Ethyl methyl amine 
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Q4. The solubility of water for C6 H5 NH₂ (1), (C₂ H5)2 NH (II) and C₂H5 NH₂ (III) increases 
in the order: 
a. || < | < | 
b. l<ll < III 
c. ||| < | <I 
d. II<I< III 

Answers 

1. (d) for confirming the basic nature of -NH₂ group 
2. (d) Acetamide 
3. (c) Propylamine 
4. (a) | <<I 

Case Study 2 
Amines constitute an important class of organic compounds derived by replacing one or 
more hydrogen atoms of ammonia molecule by alkyl/ aryl groups. Amines are usually 
formed from nitro compounds, halides, amides, etc. They exhibit hydrogen bonding 
which influences their physical properties. Alkyl amines are found to be stronger bases 
than ammonia. In aromatic amines, electron releasing and withdrawing groups, 
respectively increase and decrease their basic character. Reactions of amines are 
governed by availability of the unshared pair of electrons on nitrogen. Influence of the 
number of hydrogen atoms at nitrogen atom on the type of reactions and nature of 
products is responsible for identification and distinction between primary, secondary 
and tertiary amines. Reactivity of aromatic amines can be controlled by acylation 
process. 

Read the given passage carefully and give the answer of the following questions: 

Q1. Why does aniline not give Friedel-Crafts reaction? 

Q2. Arrange the following in the increasing order of their pk, values: 
C6H5NH2, NH3 C₂H5NH2,(CH3)3N 

Q3. (i) How can you distinguish between 
CH3CH2NH2 and (CH3CH2)2 NH by Hinsberg test? 
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(ii) Write the structures of A and B in the 
following reactions: 

 

OR 

How will you convert the following: 
(i) Benzoic acid to aniline 
(ii) Aniline to p-bromoaniline 

Answers 

1. Aniline forms salt with the lewis acid catalyst i.e.. 
ALCI3 which is used in Friedel-crafts reaction. Further, 
nitrogen of aniline acquires positive charge and 
hence acts as a strong deactivating group for further 
reaction. 

2. C6H5NH2 < NH3 < C2H5NH2 < (CH3)3N 

3. (i) When ethylamine is shaken with benzene sulphonyl chloride (Hinsberg's reagent) 
and aqueous KOH solution, it gives a clear solution. 
C6H5SO₂CL+CH3 CH₂ NH₂→ C6 H5 SO₂ NHCH2CH3 
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Case Study 3 
Amines are usually formed from nitro compounds, halides, amides, imides, etc. They 
exhibit hydrogen bonding which influences their physical properties. In alkyl amines, a 
combination of electron releasing, steric and hydrogen bonding factors influence the 
stability of the substituted ammonium cations in protic polar solvents and thus affect the 
basic nature of amines. In aromatic amines, electron releasing and withdrawing groups, 
respectively increase and decrease their basic character. Influence of the number of 
hydrogen atoms at nitrogen atom on the type of reactions and nature of products is 
responsible for identification and distinction between primary, secondary and tertiary 
amines. Presence of amino group in aromatic ring enhances reactivity of the aromatic 
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amines. Aryl diazonium salts provide advantageous methods for producing aryl halides, 
cyanides, phenols and arenes by reductive removal of the diazo group. 

 
Read the given passage carefully and give the answer of the following questions: 

Q1. Arrange the following in the increasing order of their pkb values in aqueous solution: 
C₂H5NH2,(C₂H5)2NH, (C2H5)3N 

Q 2. Aniline on nitration gives a substantial amount of m-nitroaniline, though amino 
group is o/p directing. Why? 

Q3. An aromatic compound 'A' of molecular formula C7H6O2 on treatment with aqueous 
ammonia and heating forms compound 'B'. Compound 'B' on heating with Br, and 
aqueous KOH gives a compound 'C' of molecular formula C,H,N. Write the structures of 
A, B and C. 

OR 

Complete the following reactions giving main products: 

 
Answers 

1. C2H5NH2 < (C2H5)2 NH (C₂H5)3N 

2. Nitration is carried out in an acidic medium. In a strongly acidic medium, aniline is 
protonated to give anilinium ion (which is meta-directing). Hence, it gives a substantial 
amount of m-nitro aniline on nitration. 

3. Compound C has the molecular formula C6H7N which is formed by heating compound 
'B' with Br₂ and KOH. This is a Hoffmann bromamide degradation reaction. Therefore, 
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compound B is an amide and compound C is an amine. The only amine with the 
molecular formula, C6H7N is aniline i.e., C6H5NH2. 

 
Further, benzamide is formed by heating compound 'A' with aqueous ammonia. 
Therefore, compound 'A' must be benzoic acid. 
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Case Study 4
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Case Study 5 
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Case Study 6 

Case Study 7 
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Case Study 8 
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Case Study 9 
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Case Study 10 

Case Study 11 
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