
Case Study Based Questions 

Case Study 1 

Substitution reactions involve the replacement of one atom or group (X) by another (Y): 
RX + Y ---- RY+X 
The halogenation of alkanes is a substitution reaction, in which a hydrogen atom is 
replaced by a halogen atom (X = H, Y = halogen). Reactions of this type proceed by 
radical-chain mechanisms in which the bonds are broken and formed by atoms or 
radicals as reactive intermediates. This mode of bond-breaking, in which one electron 
goes with R and the other with X, is called homolytic bond cleavage: 
R: X+Y ----- X+R: Y 
(a homolytic substitution reaction) 
There are a large number of reactions, usually occurring in solution, that do not involve 
atoms or radicals but rather involve ions. They occur by heterolytic cleavage as opposed 
to homolytic cleavage of electron-pair bonds. In heterolytic bond cleavage, the electron 
pair can be considered to go with one or the other of the group R and X when the bond is 
broken. As one example, Y is a group such that it has an unshared electron pair and also 
is a negative ion. A heterolytic substitution reaction in which the R: X bonding pair goes 
with X would lead to RY and : Xs. 
R: X+:Y --- X+R:Y 
(a heterolytic substitution reaction.) Substitution reactions can proceed by ionic or polar 
mechanism in which the bonds cleave heterolytically elimination reactions that result in 
the formation of carbon-carbon multiple bonds: 

 

These reactions often are influenced profoundly by seemingly minor variations in the 
structure of the reactants, in the solvent, or in the temperature. 

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

Haloalkanes and Haloarenes 



Q1. In a nucleophilic substitution reaction, the least reactive compound is: 
a. CH₂CH₂CL 
b. (CH3)3CCL 
C. CH2=CHCL 
d. CH2=CHCH2CL 

 

which condition, the product yield will be maximum? 
a. CCL4 as a solvent, X = CI 
b. H₂O as a solvent, X = CI 
c. CCL4 as a solvent, X =I 
d. H₂O as a solvent, X=I 

Q3. n-butane on monobromination gives three isomers. The product obtained when the 
major monobromo product is heated with alc. KOH will be: 
a. but-1-ene 
b. but-2-ene 
c. 2-ethoxybutane 
d. butan-2-ol 

Q4. Reaction of tert-butyl bromide with aqueous sodium hydroxide follows: 
a. 5,1 mechanism 
b. 5,2 mechanism 
c. Any of the above two depending upon temperature of reaction 
d. E, mechanism 

 

 



Answers 

1. (c) CH2=CHCL 
2. (d) H₂O as a solvent, X = I 
3. (b) but-2-ene 
4. (a) 51 mechanism 

Case Study 2 
The substitution reaction of alkyl halide mainly occurs by S or S2 mechanism. Whatever 
mechanism alkyl halides follow for the substitution reaction to occur, the polarity of the 
carbon halogen bond is responsible for these substitution reactions. The rate of S1 
reactions are governed by the stability of carbocation whereas for S2 reactions steric 
factor is the deciding factor. If the starting material is a chiral compound, we may end up 
with an inverted product or racemic mixture depending upon the type of mechanism 
followed by alkyl halide. Cleavage of ethers with HI is also governed by steric factor and 
stability of carbocation, which indicates that in organic chemistry, these two major 
factors help us in deciding the kind of product formed. 
Read the given passage carefully and give the answer of the following questions: (CBSE 
2020) 

Q1. Predict the stereochemistry of the product formed if an optically active alkyl halide 
undergoes substitution reaction by SN1 mechanism. 

Q2. Name the instrument used for measuring the angle by which the plane polarised 
light is rotated. 

Q3. Predict the major product formed when 2-bromopentane reacts with alcoholic KOH. 

Q4. Write the structures of the products formed when anisole is treated with HI. 

Answers 

1. During S1 reactions, optically active alkyl halides give racemic products. 

2. A polarimeter is used for measuring the angle by which the plane polarised light is 
rotated. 

3. Pent-2-ene. 



 
4. CH₂l and C6H5OH are the products formed. 

Case Study 3 
The polarity of C-X bond of alkyl halides is responsible for their nucleophilic substitution, 
elimination and their reaction with metal atoms to form organometallic compounds. 
Alkyl halides are prepared by the free radical halogenation of alkanes, addition of 
halogen acids to alkenes, replacement of OH group of alcohols with halogens using 
phosphorus halides, thionyl chloride or halogen acids. Aryl halides are prepared by 
electrophilic substitution of arenes. Nucleophilic substitution reactions are categorised 
into S1 and S2 on the basis of their kinetic properties. Chirality has a profound role in 
understanding the S1 and S2 mechanism. 
Read the given passage carefully and give the answer of the following questions: (CBSE 
2023) 

Q1. What happens when bromobenzene is treated with Mg in the presence of dry ether? 

Q2. Which compound in each of the following pairs will react faster in S1 reaction with 
OH-? 
(i) CH2=CH-CH₂-CL 
or CH3-CH2-CH2-CL 
(ii) (CH3),C-CL or CH,CL 

Q3. Write the equations for the preparation of 1-iodobutane from: 
(i) 1-chlorobutane and 
(ii) but-1-ene. 

 OR 
Write the structure of the major products in each of the following reactions: 

 



Answers 

1. When bromobenzene is treated with Mg in the presence of dry ether, 
phenylmagnesium bromide is formed. 

2. (1) CH₂ 
CH2-CH₂- CL2 will react faster because allylic halides show high reactivity towards the SN1 
reaction 

(ii) (CH3)3 C-Cl will react faster because the rate of reaction depends only on the 
concentration of alkyl halide and not on the concentration of hydroxide ion. Greater the 
stability of carbocation, greater will be its ease of formation from alkyl halide and faster 
will be the rate of reaction. 

3. (i) Preparation of 1-iodobutane from 1-chlorobutane: It occurs in the presence of dry 
acetone [Finkelstein reaction]. 

 

(ii) Preparation of 1-iodobutane from but-1-ene: 
It occurs by using peroxide [Anti-Markovnikov's addition] 
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