
CHP. 10 

Halogen Derivatives



Identify the functional group in the following compounds  ? 



Halogen Derivatives

Def

The parent family of organic compounds is 
hydrocarbon. 

Replacement of hydrogen atom/s in aliphatic or 
aromatic hydrocarbons by halogen atom/s results in 
the formation of halogen derivatives of 
hydrocarbons



Find out the structures of two thyroid hormones T3 (triiodothyronine) 
and T4 (thyroxine). How do these help our body ?



Carbohydrates

10.1 Classification of halogen derivatives :

Halogen derivatives of hydrocarbons are classified mainly in two ways.

a. On the basis of hydrocarbon skeleton to which halogen atom is bonded, the 
halogen derivatives are classified as



b. On the basis of number of halogen atoms, halogen derivatives are 
classified as mono, di, tri or poly halogen compounds.



We will consider classification of mono halogen derivatives in more detail.

10.1.1 Classification of monohalogen compounds :

Monohalogen compounds are further classified on the basis of position of 
halogen atom and the type of hybridization of carbon to which halogen is 
attached

a. Alkyl halides or haloalkanes :

b. Allylic halides :

c. Benzylic halide 

d. Vinylic halides :

e. Haloalkyne : 

f. Aryl halides or haloarenes :



In alkyl halides or haloalkanes the halogen atom is bonded to sp3 hybridized carbon 
which is a part of saturated carbon skeleton. 

Alkyl halides may be primary, secondary or tertiary depending on the substitution 
state of the carbon to which halogen is attached :

a. Alkyl halides or haloalkanes :



b. Allylic halides

: In allylic halides, halogen atom is bonded to a sp3 hybridized carbon atom 
next to a carbon-carbon double bond.



c. Benzylic halide :

In benzylic halides halogen atom is bonded to a sp3 hybridized carbon 
atom which is further bonded to an aromatic ring.



d. Vinylic halides

: In vinylic halides halogen atom is bonded to a sp2 hybridized carbon atom 
of aliphatic chain. 

Vinylic halide is a haloalkene.



e. Haloalkyne

: When a halogen atom is bonded to a sp hybridized carbon atom it is a 
haloalkyne. 

f. Aryl halides or haloarenes :

In aryl halides, halogen atom is directly bonded to the sp2 hybridized carbon 
atom of aromatic ring.



10.2 Nomenclature of halogen derivatives
alkyl halides are named as haloalkanes. 

Aryl halides are named as haloarenes





















10.4 Physical properties : 

Physical properties of alkyl halides are considerably 
different from those of corresponding alkanes.

The boiling point of alkyl halides is determined by polarity 
of the C-X bond as well as the size of halogen atoms. 

1    Nature of intermolecular forces

2    Boiling point 

3    Solubility





Halogens (X = F, Cl, Br 
and I) are more 
electronegative than 
carbon. 

polar covalent bond

moderately polar 
compounds.

1    Nature of intermolecular forces









2    Boiling point 

Boiling points of alkyl halides are considerably higher than those of 
corresponding alkanes due to higher polarity and higher molecular 
mass

van der Waals force increases with increase in size and mass of halogen.

Thus boiling point of alkyl halide decreases in the order RI > RBr > RCl > RF



boiling point rises with increasing carbon number

boiling point increases
With increase in 
Molecular Weight 



For isomeric alkyl halides, boiling point decrease with 
increased branching as surface area decreases on branching 
and van der Waals forces decrease. 



3    Solubility

Alkyl halides cannot form hydrogen bonds with water.

In addition to this, the attraction between alkyl halide 
molecules is stronger than attraction between alkyl halide 
and water

Alkyl halides are soluble in non-polar organic solvents

Haloalkanes are soluble in organic solvents but insoluble 
in water



From Exercise
Q. 3. Give reasons

ii. Alkyl halides though polar are immiscible with water.

Ans :- i.  Alkyl halides cannot form hydrogen bonds with water.

ii. In addition to this, the attraction between alkyl halide 
molecules is stronger than attraction between alkyl halide 
and water.

Hence, alkyl halides though moderately polar are immiscible with water



Aryl halides are also insoluble in water but soluble in 

organic solvents. 

If aryl halides are not modified by presence of any other 
functional group, they show properties similar to 
corresponding alkyl halides. 



This is because of its symmetrical structure 
which can easily pack closely in the crystal 
lattice. As a result intermolecular forces of 
attraction are stronger 

The isomeric dihalobenzenes
have nearly the same boiling 
points, but melting points of 
these isomers show variation. 

Melting point of para isomer 
is quite high compared to 
that of ortho or meta isomer





Arrange each set of compounds in order of increasing 
boiling points: 

i. Bromomethane, bromoform, chloromethane, dibromomethane.



ii. 1-Bromopropane   ,   Isopropyl bromide   ,     1-Bromobutane 



iii. 1-Chloropropane ,  Isopropyl chloride ,  1-Chlorobutane



The decreasing order of boiling points of alkyl 

halides is                       [EAMCET 1980; CBSE PMT
1997; BHU 1999; AllMS 20011]

1.RF > RCl > RBr > RI

2.RBr > RCl > RCl > RF

3.RI > RBr > RCl > RF

4.RCl > RF > RI > RBr



Arrange the following compounds in-decreasing order of their boiling 

points
[ IIT JEE 2016 ]

(i) CH3Br

(ii) CH3CH2Br

(iii) CH3CH2CH2Br

(iv) CH2CH2CH2CH2Br

(a) (i) > (ii) > (iii) > (iv)

(b) (iv) > (iii) > (ii) > (i)

(c) (i) > (iii) > (ii) > (iv)

(d) (iii) > (iv) > (i) > (ii)


