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**Haloalkanes and Haloarenes Chemistry Class 12 Notes**
 

haloalkanes and haloarenes chemistry class 12 notes serve as a crucial
foundation
 
for students diving into the fascinating world of organic chemistry. These compounds,
 
integral to both theoretical studies and practical applications, o?er a wealth of knowledge
 
that bridges basic organic principles with advanced chemical reactions. Whether you?re
 
preparing for board exams or just aiming to strengthen your grasp on this topic,
 
understanding the nuances of haloalkanes and haloarenes is essential. In this article, we?ll
 
explore their de?nitions, properties, preparation methods, and reactions, all while making
 
your revision straightforward and engaging.
 

Understanding Haloalkanes and Haloarenes
 
Before delving deeper, it helps to clarify what haloalkanes and haloarenes actually are.
 
Simply put, these are organic compounds where one or more hydrogen atoms have been
 
replaced by halogen atoms such as ?uorine, chlorine, bromine, or iodine.
 

What Are Haloalkanes?
 
Haloalkanes, also known as alkyl halides, are derivatives of alkanes where a halogen atom
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replaces a hydrogen atom. For example, chloromethane (CH3Cl) is a haloalkane derived
 
from methane. These compounds are characterized by their general formula R?X, where R
 
represents an alkyl group and X is a halogen.
 
Haloalkanes are widely used in industries, ranging from solvents to refrigerants, and even
 
as intermediates in organic synthesis. Their chemical behavior largely depends on the
 
nature of the halogen and the carbon framework they are attached to.
 

What Are Haloarenes?
 
Haloarenes, on the other hand, are aromatic compounds where halogen atoms are
 
directly bonded to an aromatic ring, like benzene. Chlorobenzene (C6H5Cl) is a common
 
example. The presence of the aromatic ring introduces di?erent chemical properties
 
compared to haloalkanes, notably a?ecting reactivity and stability.
 
These compounds are vital intermediates in the manufacture of dyes, pharmaceuticals,
 
and pesticides, making their study particularly relevant.
 

Preparation Methods of Haloalkanes and Haloarenes
 
A key part of your haloalkanes and haloarenes chemistry class 12 notes involves
 
understanding how these compounds are synthesized in the lab or industry.
 

Preparation of Haloalkanes
 
There are several methods to prepare haloalkanes:
 

From Alcohols: Alcohols react with hydrogen halides (HX) to form haloalkanes.
For
 
1.
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example, ethanol reacts with HCl to produce chloroethane.
 

Free Radical Halogenation: Alkanes undergo substitution with halogens like Cl2
 
2.
 
or Br2 in the presence of UV light, leading to haloalkanes.
 

From Alkenes: Addition of hydrogen halides or halogens to alkenes can yield
 
3.
 
haloalkanes.
 
Each method has its unique conditions and outcomes, which impact the type and position
 
of the halogen in the ?nal compound.
 

Preparation of Haloarenes
 
Haloarenes are typically prepared through:
 

Electrophilic Aromatic Substitution: Direct halogenation of benzene rings using
 
1.
 
halogens in the presence of a Lewis acid catalyst like FeCl3 or FeBr3.
 

Sandmeyer Reaction: Converts diazonium salts to haloarenes using copper(I)
 
2.
 
halides.
 

From Phenols: Phenols react with PCl5 or SOCl2 to form haloarenes.
 
3.
 
These methods highlight the aromatic ring?s unique reactivity, especially its resistance to
 
direct substitution without catalysts.
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Chemical Properties and Reactions
 
Understanding the reactions of haloalkanes and haloarenes helps in predicting their
 
behavior in various chemical environments.
 

Reactions of Haloalkanes
 
Haloalkanes primarily undergo nucleophilic substitution and elimination reactions.
 

Nucleophilic Substitution (SN1 and SN2): The halogen atom is replaced by a
 
1.
 
nucleophile like OH?, CN?, or NH3. The mechanism depends on the structure of the
 
haloalkane:
 
SN1 occurs via a carbocation intermediate, typical for tertiary haloalkanes.
 
1.
 
SN2 is a one-step process involving backside attack, common in primary
 
2.
 
haloalkanes.
 

Elimination Reactions: Haloalkanes can lose HX to form alkenes under basic
 
2.
 
conditions.
 

Reaction with Metals: Haloalkanes react with metals like magnesium to form
 
3.
 
Grignard reagents, which are invaluable in organic synthesis.
 

Published by: www.claraitrust.com Page 4 of 27



Haloalkanes And Haloarenes Chemistry Class 12 Printable PDF Vol. 2021, Issue 7

These reactions are foundational in organic chemistry, especially when building more
 
complex molecules.
 

Reactions of Haloarenes
 
Haloarenes exhibit di?erent reactivity due to the aromatic system:
 

Electrophilic Substitution: The halogen on the ring is less reactive toward
 
1.
 
nucleophilic substitution but in?uences other substitution reactions, usually
 
directing new substituents to ortho and para positions.
 

Nucleophilic Aromatic Substitution: Though less common, it occurs when
strong
 
2.
 
nucleophiles displace the halogen under speci?c conditions, often involving
 
electron-withdrawing groups.
 

Reduction: Haloarenes can be reduced to arenes using zinc and acid.
 
3.
 
Recognizing these reaction types helps students predict outcomes in synthetic problems.
 

Physical Properties and Their Importance
 
In your haloalkanes and haloarenes chemistry class 12 notes, physical properties like
 
boiling point, solubility, and polarity are frequently discussed because they in?uence
 
practical handling and applications.
 
Haloalkanes generally have higher boiling points than their parent alkanes due to the
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polar carbon-halogen bond. However, the boiling point varies with the halogen?s size and
 
electronegativity?iodoalkanes boil higher than chloroalkanes, for instance.
 
Haloarenes tend to have higher melting and boiling points compared to haloalkanes
 
because of the rigid aromatic structure and stronger intermolecular forces.
 
Understanding these properties is useful not only for exams but also for laboratory work
 
and industrial processes.
 

Environmental and Practical Applications
 
While studying haloalkanes and haloarenes, it's also valuable to consider their
 
implications beyond the classroom.
 
Haloalkanes such as chloro?uorocarbons (CFCs) were once widely used as refrigerants
 
and propellants but are now regulated due to their ozone-depleting e?ects. This highlights
 
the environmental signi?cance of these compounds.
 
Haloarenes are central in the synthesis of many pharmaceuticals and agrochemicals,
 
showcasing their practical importance. Knowing their chemistry can open doors to careers
 
in chemical industries and research.
 

Tips for Mastering Haloalkanes and Haloarenes Chemistry Class
 

12 Notes
 
Here are some useful strategies to excel in this topic:
 

Visualize Structures: Drawing the molecular structures helps in understanding
 
1.
 
the position of halogens and predicting reactions.
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Mechanism Practice: Focus on reaction mechanisms like SN1, SN2, and
 
2.
 
electrophilic substitution?they often form the basis of exam questions.
 

Memorize Key Reagents: Knowing which reagents yield speci?c haloalkanes or
 
3.
 
haloarenes simpli?es problem-solving.
 

Relate Physical Properties to Structure: This helps in understanding trends and
 
4.
 
exceptions easily.
 
By integrating these tips with your class notes, you can build a strong command over this
 
fundamental chemistry topic.
 
Exploring the chemistry of haloalkanes and haloarenes not only prepares you for
 
academic success but also opens a window to the practical world of organic synthesis and
 
industrial chemistry. The balance of theory, application, and environmental awareness
 
makes this subject a cornerstone of your Class 12 chemistry journey.
 

Question
 

Answer
 
What are haloalkanes
 
and haloarenes in class
 
12 chemistry?
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Haloalkanes are organic compounds in which one or more
 
hydrogen atoms of an alkane are replaced by halogen
 
atoms. Haloarenes are aromatic compounds where one or
 
more hydrogen atoms of an aromatic ring are replaced by
 
halogen atoms.
 
What is the general
 
formula of haloalkanes?
 
The general formula of haloalkanes is CnH2n+1X, where X
 
represents a halogen atom like F, Cl, Br, or I.
 
How are haloalkanes
 
classi?ed?
 
Haloalkanes are classi?ed based on the number of halogen
 
atoms and the nature of the carbon atom bonded to the
 
halogen: primary (1°), secondary (2°), tertiary (3°)
 
haloalkanes, and also as mono-, di-, tri-, etc., haloalkanes
 
depending on the number of halogens.
 
Describe the mechanism
 
of nucleophilic
 
substitution in
 
haloalkanes.
 
Nucleophilic substitution in haloalkanes occurs mainly via
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two mechanisms: SN1 (unimolecular) where the rate
 
depends on the concentration of haloalkane, and SN2
 
(bimolecular) where the rate depends on both the
 
haloalkane and nucleophile concentrations.
 
What are the physical
 
properties of
 
haloalkanes?
 
Haloalkanes generally have higher boiling points than their
 
corresponding alkanes due to polar C?X bonds. They are
 
usually insoluble in water but soluble in organic solvents.
 
Explain the di?erence in
 
reactivity between
 
haloalkanes and
 
haloarenes.
 
Haloalkanes are generally more reactive due to the polar
 
C?X bond and the sp3 hybridized carbon, allowing easier
 
nucleophilic substitution. Haloarenes have sp2 hybridized
 
carbons and the halogen's lone pairs interact with the
 
aromatic ring, making the C?X bond stronger and less
 
reactive.
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What are the common
 
methods to prepare
 
haloalkanes in the
 
laboratory?
 
Haloalkanes can be prepared by halogenation of alkanes,
 
reaction of alcohols with halogen acids or thionyl chloride,
 
and free radical halogenation.
 
What is the importance of
 
haloarenes in organic
 
synthesis?
 
Haloarenes are important intermediates in organic
 
synthesis, used in reactions like nucleophilic aromatic
 
substitution, and as starting materials to prepare various
 
aromatic compounds including dyes, pharmaceuticals, and
 
agrochemicals.
 
How do haloalkanes
 
undergo elimination
 
reactions?
 
Haloalkanes undergo elimination reactions (usually E2 or E1
 
mechanisms) where a base removes a ?-hydrogen and the
 
halogen leaves, resulting in the formation of an alkene.
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What safety precautions
 
should be taken while
 
handling haloalkanes and
 
haloarenes?
 
Haloalkanes and haloarenes can be toxic and carcinogenic;
 
hence, they should be handled in well-ventilated areas,
 
using gloves and goggles, and avoided inhalation or skin
 
contact.
 
Haloalkanes and Haloarenes Chemistry Class 12 Notes: A Detailed Exploration
 

haloalkanes and haloarenes chemistry class 12 notes form a crucial segment of
the
 
organic chemistry syllabus for senior secondary students. These compounds,
 
characterized by the presence of halogen atoms attached to carbon frameworks, exhibit
 
distinctive chemical behaviors that di?erentiate them from other hydrocarbons. Given
 
their vast industrial applications and role in organic synthesis, a thorough understanding
 
of their properties, preparation, and reactivity is indispensable for students aiming to
 
excel in chemistry at the class 12 level.
 

Understanding Haloalkanes and Haloarenes
 
At the core of haloalkanes and haloarenes chemistry lies the substitution of hydrogen
 
atoms in hydrocarbons with halogen atoms such as ?uorine, chlorine, bromine, or iodine.
 
Haloalkanes, also known as alkyl halides, feature halogens bonded to saturated carbon
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atoms, whereas haloarenes (aryl halides) have halogens attached to aromatic rings like
 
benzene.
 
The fundamental distinction between these two classes impacts their chemical properties
 
and reactivity patterns. Haloalkanes tend to undergo nucleophilic substitution and
 
elimination reactions readily, whereas haloarenes are generally less reactive due to the
 
resonance stabilization of the aromatic ring, which in?uences the carbon-halogen bond
 
strength.
 

Classi?cation and Nomenclature
 
The classi?cation of haloalkanes and haloarenes is essential to grasp their chemical
 
diversity. Haloalkanes are categorized based on the nature of the carbon atom bonded to
 
the halogen:
 

Primary (1°) Haloalkanes: Halogen attached to a carbon bonded to one other
 
1.
 
carbon.
 

Secondary (2°) Haloalkanes: Halogen attached to a carbon bonded to two other
 
2.
 
carbons.
 

Tertiary (3°) Haloalkanes: Halogen attached to a carbon bonded to three other
 
3.
 
carbons.
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Haloarenes, in contrast, are identi?ed by the position of halogen substitution on the
 
aromatic ring, such as ortho, meta, and para positions, which in?uence their reactivity and
 
physical properties.
 
Nomenclature follows IUPAC guidelines where the halogen substituent is named as a
 
pre?x??uoro-, chloro-, bromo-, or iodo-?followed by the parent hydrocarbon or aromatic
 
compound.
 

Chemical Properties and Reaction Mechanisms
 
A comprehensive review of haloalkanes and haloarenes chemistry involves dissecting
 
their reaction mechanisms. The nature of the carbon-halogen bond and the surrounding
 
molecular structure critically a?ects these mechanisms.
 

Nucleophilic Substitution in Haloalkanes
 
Haloalkanes primarily undergo nucleophilic substitution reactions, broadly classi?ed into
 
two mechanisms: SN1 and SN2.
 

SN1 Mechanism: Observed predominantly with tertiary haloalkanes due to
 
1.
 
carbocation stability. This two-step process involves the formation of a carbocation
 
intermediate, followed by nucleophilic attack. It is characterized by ?rst-order
 
kinetics and leads to racemization in chiral centers.
 

SN2 Mechanism: Common in primary and some secondary haloalkanes. It is a
 
2.
 
concerted one-step reaction where the nucleophile attacks the electrophilic carbon
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simultaneously as the leaving group departs, resulting in inversion of con?guration.
 
Understanding these mechanisms is pivotal for students as it in?uences the outcome of
 
synthetic transformations involving haloalkanes.
 

Elimination Reactions
 
In addition to substitution, haloalkanes can undergo elimination reactions (E1 and E2) to
 
form alkenes. The competition between substitution and elimination depends on reaction
 
conditions such as temperature, solvent, and the strength of the base.
 

Reactivity of Haloarenes
 
Unlike haloalkanes, haloarenes do not readily participate in nucleophilic substitution due
 
to the partial double bond character of the carbon-halogen bond, strengthened by
 
resonance. However, they may undergo electrophilic substitution on the aromatic ring or
 
nucleophilic aromatic substitution under speci?c conditions, especially when electron-
 
withdrawing groups are present.
 

Preparation Methods
 
Mastering the various synthetic routes is essential for practical applications and problem-
 
solving within the syllabus.
 

Preparation of Haloalkanes
 
Key preparation methods include:
 

From Alkanes: Free radical halogenation where alkanes react with halogens
(Cl2,
 
1.
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Br2) under UV light.
 

From Alcohols: Conversion of alcohols to haloalkanes using reagents such as
PCl5,
 
2.
 
SOCl2, or HBr via substitution.
 

From Alkenes: Addition of hydrogen halides or halogens across the double
bond.
 
3.
 

Preparation of Haloarenes
 
Haloarenes are typically prepared via:
 

Direct Halogenation: Aromatic rings undergo electrophilic substitution with
 
1.
 
halogens in the presence of a Lewis acid catalyst (like FeCl3 or AlCl3).
 

Sandmeyer Reaction: A method involving the conversion of diazonium salts to
 
2.
 
aryl halides using copper salts.
 

Physical Properties and Industrial Signi?cance
 
The physical attributes of haloalkanes and haloarenes, including boiling points, solubility,
 
and density, are in?uenced by the type of halogen and the molecular structure. Generally,
 
the presence of halogens increases molecular weight and polarity, leading to higher
 
boiling points compared to their parent hydrocarbons.
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From an industrial perspective, haloalkanes serve as solvents, refrigerants, and
 
intermediates in pharmaceutical manufacturing. For instance, chloro?uorocarbons (CFCs)
 
were once widely used refrigerants, though their environmental impact has led to
 
regulatory phase-outs.
 
Haloarenes ?nd applications in the synthesis of dyes, agrochemicals, and polymers. Their
 
chemical inertness under certain conditions makes them valuable starting materials in
 
complex organic syntheses.
 

Environmental and Safety Considerations
 
It is crucial to recognize that many haloalkanes and haloarenes pose environmental and
 
health risks due to their toxicity and persistence. Compounds like chlorinated solvents and
 
CFCs have been linked to ozone layer depletion and bioaccumulation. Modern chemistry
 
education emphasizes responsible handling and the development of greener alternatives.
 

Analytical Techniques for Identi?cation
 
In the laboratory, various analytical methods are employed to identify and characterize
 
haloalkanes and haloarenes:
 

Infrared Spectroscopy (IR): Characteristic C?X stretching vibrations help
 
1.
 
distinguish di?erent halogen substituents.
 

Nuclear Magnetic Resonance (NMR): Proton and carbon NMR provide
 
2.
 
information on the molecular environment of the halogenated carbon.
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Mass Spectrometry (MS): Fragmentation patterns aid in con?rming molecular
 
3.
 
structure.
 
These techniques are integral to experimental organic chemistry, reinforcing theoretical
 
concepts covered in class 12 notes.
 
The study of haloalkanes and haloarenes in class 12 chemistry encapsulates foundational
 
organic chemistry principles that pave the way for advanced topics. By dissecting their
 
preparation, properties, and reactions, students gain insights into the nuanced behavior of
 
halogenated organic compounds, fostering a deeper appreciation of their role in both
 
academic and industrial chemistry contexts.
 
haloalkanes, haloarenes, organic chemistry, class 12 chemistry, haloalkane properties,
 
haloarene reactions, nucleophilic substitution, electrophilic substitution, preparation of
 
haloalkanes, preparation of haloarenes

Short Notes Of Haloalkanes

Short notes of haloalkanes

Haloalkanes, also known as alkyl halides, are a significant class of organic compounds
characterized by the substitution of one or more hydrogen atoms in alkanes with halogen atoms
such as fluorine, chlorine, bromine, or iodine. These compounds are widely studied due to their
diverse applications in industry, pharmaceuticals, and organic synthesis. Understanding the
fundamental aspects of haloalkanes?including their structure, nomenclature, methods of
preparation, properties, and reactions?is essential for students and researchers in organic
chemistry. This article provides comprehensive short notes on haloalkanes, covering all critical
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points in a well-organized manner.

Introduction to Haloalkanes

Haloalkanes are derivatives of alkanes where one or more hydrogen atoms are replaced by halogen
atoms. They are generally classified based on the number of halogens attached:

- Monohaloalkanes: containing one halogen atom
- Dihaloalkanes: containing two halogen atoms
- Polyhaloalkanes: containing more than two halogen atoms

Common examples include chloromethane (CH?Cl), bromoethane (C?H?Br), and iodoform (CHI?).

Nomenclature of Haloalkanes

Proper naming of haloalkanes follows IUPAC rules:

Basic Nomenclature Rules

- Identify the longest carbon chain containing the halogen substituents.
- Number the chain from the end nearest to the halogen substituent to give the lowest possible

number to the halogen.
- Assign the position number to the halogen substituent.
- Use the prefix (mono-, di-, tri-, etc.) if multiple halogens are present.
- Combine the names of the substituents with the parent chain name.

Examples

- Chloromethane (methyl chloride)
- 1,2-Dibromoethane
- 2-Chloropropane

Preparation of Haloalkanes

Haloalkanes can be synthesized via various methods, each suitable for different types of
compounds and halogens.

1. Haloalkanes from Alkyl Halides
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- Free Radical Halogenation: Reaction of alkanes with halogens in the presence of UV light
produces haloalkanes. For example:

- CH? + Cl? ? CH?Cl + HCl

2. Addition to Alkenes

- Adding hydrogen halides (HX) across the double bond:

- CH?=CH? + HCl ? CH?CH?Cl

3. Nucleophilic Substitution of Alcohols

- Using reagents like PCl?, PCl?, SOCl?, or HCl to convert alcohols into haloalkanes:

- R?OH + PCl? ? R?Cl + POCl? + HCl

4. From Carboxylic Acids

- Conversion of acids to acyl halides, then to haloalkanes.

Physical Properties of Haloalkanes

Understanding the physical properties of haloalkanes is essential for their handling and application.

1. State and Color

- Most haloalkanes are colorless liquids or gases at room temperature.

2. Boiling and Melting Points

- Boiling points increase with molecular weight and the number of halogen atoms.
- Haloalkanes have higher boiling points than corresponding alkanes due to dipole-dipole
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interactions.

3. Solubility

- Generally insoluble in water but soluble in organic solvents like ethanol, acetone.

Chemical Properties and Reactions of Haloalkanes

Haloalkanes exhibit a variety of reactions, primarily involving nucleophilic substitution and
elimination mechanisms.

1. Nucleophilic Substitution Reactions (SN1 and SN2)

- SN2 mechanism: Bimolecular nucleophilic substitution involving a one-step process; favored in
primary haloalkanes.

- Reaction example: CH?Br + OH? ? CH?OH + Br?

- SN1 mechanism: Unimolecular nucleophilic substitution involving a carbocation intermediate;
favored in tertiary haloalkanes.

- Reaction example: (CH?)?CBr + OH? ? (CH?)?COH + Br?

2. Elimination Reactions (Dehydrohalogenation)

- Haloalkanes react with bases like KOH or NaOH to form alkenes:

- CH?CHBr? + KOH (heat) ? CH?=CH? + KBr + H?O

3. Oxidation Reactions

- Haloalkanes can be oxidized to alcohols, acids, or other derivatives under specific conditions.

Reactivity and Factors Affecting Reactions
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The reactivity of haloalkanes is influenced by several factors:

- Type of halogen: Reactivity order generally follows I > Br > Cl > F due to bond strength
differences.

- Nature of the carbon atom: Tertiary > secondary > primary in SN1 reactions.
- Nature of the nucleophile or base: Strong nucleophiles favor SN2 reactions.
- Solvent effect: Polar protic solvents favor SN1, while polar aprotic favor SN2.

Uses of Haloalkanes

Haloalkanes have numerous applications across different industries:

- Refrigerants: Certain haloalkanes are used in cooling systems.
- Pharmaceuticals: Serve as intermediates in drug synthesis.
- Solvents: Used in dry cleaning and degreasing due to their solvent properties.
- Polymer Production: Precursors in the manufacture of plastics and resins.
- Fire Extinguishers: Halons, a type of haloalkanes, are used in fire suppression systems.

Environmental and Safety Aspects

While haloalkanes are industrially important, they pose environmental and health hazards:

- Many haloalkanes are ozone-depleting substances, especially halons and chlorofluorocarbons
(CFCs).

- Some are toxic or carcinogenic.
- Proper handling and disposal are essential to prevent environmental contamination.

Summary of Key Points

- Haloalkanes are derivatives of alkanes where hydrogen is replaced by halogens.
- They are classified based on the number of halogen atoms present.
- Nomenclature follows IUPAC rules, emphasizing the position and type of halogen substituents.
- Prepared through halogenation of alkanes, addition to alkenes, or substitution of alcohols.
- Physical properties depend on molecular weight and halogen type; generally, they are liquids or

gases with higher boiling points than alkanes.
- Reactions include nucleophilic substitution, elimination, and oxidation, influenced by the

structure and conditions.
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- Applications are widespread, but environmental impact necessitates cautious use and disposal.

This comprehensive overview of short notes on haloalkanes provides essential information for
academic studies and practical applications, enabling a clear understanding of their chemistry,
preparation, properties, and significance.
 
Short Notes of Haloalkanes: An In-Depth Review

Haloalkanes, also known as alkyl halides, represent a significant class of organic compounds
characterized by the substitution of one or more hydrogen atoms in an alkane with halogen atoms
such as fluorine, chlorine, bromine, or iodine. These compounds are fundamental in organic
chemistry due to their diverse reactivity, applications in industry, and their role as intermediates in
synthesis. This review focuses on the concise yet comprehensive understanding of short notes
related to haloalkanes, emphasizing their structure, nomenclature, preparation, properties, and
reactions.

Introduction to Haloalkanes

Haloalkanes are derivatives of alkanes where one or more hydrogen atoms are replaced by halogen
atoms. They are generally classified based on the number of halogen atoms attached:

- Monohaloalkanes: Contain a single halogen atom.
- Dihaloalkanes: Contain two halogen atoms.
- Trihaloalkanes: Contain three halogen atoms.
- Polyhaloalkanes: Contain four or more halogen atoms.

The general formula varies depending on the number and type of halogen substituents.

Structural and Nomenclature Aspects

Nomenclature Rules

The IUPAC nomenclature for haloalkanes follows specific rules:

- Identify the longest carbon chain containing the halogen substituent.
- Number the chain from the end nearest the halogen group to give the lowest possible number to

the halogen.
- Name the halogen substituents as prefixes: fluoro-, chloro-, bromo-, iodo-.
- Indicate the position of the halogen by its number.
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- When multiple halogens are present, list them alphabetically, with their positions.

Example: 2-bromopropane, 1,2-dichloroethane.

Structural Isomerism in Haloalkanes

Haloalkanes can exhibit structural isomerism:

- Chain isomerism: Different arrangements of carbon skeletons.
- Position isomerism: Halogen atoms attached at different positions.
- Functional group isomerism: Less common, as haloalkanes are a specific functional group.

Preparation of Haloalkanes

Understanding the synthetic routes to haloalkanes is fundamental for their study and application.

1. Free Radical Halogenation of Alkanes

- Mechanism: Initiation, propagation, and termination steps involving free radicals.
- Conditions: UV light or heat.
- Selectivity: Radical halogenation favors the formation of mono-halogenated products;

chlorination is less selective than bromination, often leading to multiple products.

2. Nucleophilic Substitution of Alcohols

- Using Hydrogen Halides (HX): Alcohols react with HCl, HBr, or HI under specific conditions to
give haloalkanes.

- Reaction Conditions:
- For primary alcohols: heated with HX directly.
- For tertiary alcohols: often proceed via SN1 mechanism with acid catalysts.

3. Direct Halogenation of Alkenes

- Halogens react with alkenes via electrophilic addition to form vicinal dihalides.

4. From Carboxylic Acids

Published by: www.claraitrust.com Page 23 of 27



Haloalkanes And Haloarenes Chemistry Class 12 Printable PDF Vol. 2021, Issue 7

- Carboxylic acids can be converted to alkyl halides via reactions such as the conversion to acyl
halides followed by reduction.

Physical Properties of Haloalkanes

- Boiling and Melting Points: Generally higher than alkanes of similar molecular weight due to
increased polarity.

- Solubility: Poor in water but soluble in organic solvents.
- Density: Usually denser than water, especially with heavier halogens like iodine or bromine.

Reactivity and Chemical Properties

Haloalkanes are reactive compounds primarily due to the polarity of the C?X bond and the presence
of a good leaving group.

1. Nucleophilic Substitution Reactions (SN1 and SN2)

- SN1 mechanism: Favored in tertiary haloalkanes, involves carbocation formation.
- SN2 mechanism: Occurs in primary haloalkanes, involves a one-step backside attack.

2. Elimination Reactions (E1 and E2)

- Haloalkanes can undergo elimination to form alkenes in the presence of bases.

3. Hydrolysis

- Haloalkanes react with water or aqueous alkali to give alcohols and halide ions.

4. Oxidation and Reduction

- Generally, haloalkanes are resistant to oxidation.
- Reduction can lead to the formation of alkanes or other derivatives.

Important Reactions and Their Mechanisms

SN2 Reaction
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- Example: Methyl bromide reacting with hydroxide ion.
- Mechanism: One-step, bimolecular nucleophilic substitution.
- Features: Inversion of configuration (Walden inversion), favored in primary haloalkanes.

SN1 Reaction

- Example: Tertiary chlorides reacting with water.
- Mechanism: Two-step, involving carbocation intermediate.
- Features: Racemization, favored in tertiary haloalkanes.

Elimination (E2)

- Example: Treatment of bromoalkanes with alcoholic KOH.
- Mechanism: One-step, bimolecular elimination.
- Outcome: Formation of alkenes.

Applications of Haloalkanes

Haloalkanes find extensive use in various sectors:

- Pharmaceuticals: Intermediates in drug synthesis.
- Agriculture: Pesticides and fumigants.
- Organic Synthesis: Precursors to alcohols, carboxylic acids, and other derivatives.
- Refrigerants and Solvents: Certain haloalkanes like CFCs (now phased out due to

environmental concerns).

Environmental and Health Aspects

Certain haloalkanes, especially chlorofluorocarbons and bromofluorocarbons, have been linked to
ozone depletion and global warming. Their toxicity varies:

- Toxicity: Some haloalkanes are toxic and pose health risks upon exposure.
- Biodegradability: Generally poor, leading to environmental persistence.
- Regulations: Use and disposal are regulated under environmental laws.

Summary of Short Notes on Haloalkanes
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- Definition: Alkyl halides with halogen substituents.
- Preparation: Free radical halogenation, substitution of alcohols, addition to alkenes.
- Properties: Polar, dense, insoluble in water.
- Reactions: Nucleophilic substitution (SN1, SN2), elimination, hydrolysis.
- Applications: Industry, pharmaceuticals, agriculture.
- Environmental concerns: Ozone depletion, toxicity.

Conclusion

Short notes on haloalkanes encapsulate essential concepts vital for understanding their chemistry,
synthesis, reactivity, and applications. Their versatile reactivity makes them a cornerstone in organic
chemistry, underpinning many synthetic pathways. However, environmental and health
considerations necessitate responsible handling and regulation. As research advances, alternative,
environmentally friendly compounds continue to evolve, but the fundamental principles of
haloalkanes remain integral to organic chemistry education and practice.
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Note: This article provides a condensed yet comprehensive overview suitable for review and quick
reference, emphasizing critical points and mechanisms related to haloalkanes.
 

 QuestionAnswer What are haloalkanes and how are they classified? Haloalkanes are organic
compounds containing a halogen atom (F, Cl, Br, or I) bonded to a saturated carbon atom. They are
classified as primary, secondary, or tertiary based on the number of carbon atoms attached to the
carbon bearing the halogen. What are the common methods of preparing haloalkanes? Haloalkanes
are commonly prepared via free radical halogenation of alkanes, nucleophilic substitution reactions
of alcohols with halogen acids, and addition of hydrogen halides to alkenes. What are the primary
uses of haloalkanes? Haloalkanes are used as solvents, refrigerants, anesthetics, and in the
synthesis of pharmaceuticals and agrochemicals due to their chemical reactivity and properties.
What is the mechanism of nucleophilic substitution in haloalkanes? Nucleophilic substitution in
haloalkanes typically follows either SN1 or SN2 mechanisms, where SN2 involves a one-step
bimolecular process with backside attack, and SN1 involves a two-step process with carbocation
formation. What are the environmental and health concerns associated with haloalkanes? Many
haloalkanes are toxic, carcinogenic, or ozone-depleting substances, posing environmental hazards
and health risks, leading to regulations and bans on certain compounds like CFCs and other
chlorofluorocarbons. 

Published by: www.claraitrust.com Page 26 of 27



Haloalkanes And Haloarenes Chemistry Class 12 Printable PDF Vol. 2021, Issue 7

 
Related keywords: haloalkanes, alkyl halides, nomenclature, properties, preparation, reactions,
nucleophilic substitution, elimination, uses, safety

Read the full article online: short notes of haloalkanes

Published by: www.claraitrust.com Page 27 of 27

https://www.claraitrust.com/paper/uTOP6CLULA50/short_notes_of_haloalkanes

