
Organic Chemistry Reactions: A
Comprehensive Guide for Speedy Study
Organic chemistry is the study of carbon-containing compounds and their
properties. It is a vast and complex field, but there are certain fundamental
reactions that serve as the building blocks for more advanced concepts.
This guide provides a concise overview of these essential organic
chemistry reactions, with clear explanations and real-world examples to
enhance your understanding. By mastering these reactions, you can lay a
solid foundation for success in your organic chemistry studies.

Alkenes and Alkynes: Addition Reactions

Alkenes and alkynes are unsaturated hydrocarbons that contain double
and triple bonds, respectively. They undergo a variety of addition reactions,
in which new atoms or groups of atoms are added to the carbon-carbon
multiple bond.
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1. Hydrogenation: Addition of hydrogen (H ) to an alkene or alkyne
results in the formation of a saturated alkane.
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2. Halogenation: Addition of a halogen (X , where X = Cl, Br, or I) to an
alkene or alkyne results in the formation of a vicinal dihalide.

3. Hydrohalogenation: Addition of a hydrogen halide (HX, where X = Cl,
Br, or I) to an alkene or alkyne results in the formation of an alkyl
halide.

4. Hydration: Addition of water (H O) to an alkene or alkyne results in
the formation of an alcohol.

Alkenes and Alkynes: Electrophilic Addition

In electrophilic addition reactions, an electrophile (a species attracted to
electrons) adds to the carbon-carbon multiple bond of an alkene or alkyne.

1. Electrophilic Addition of Hydrogen Halides: Addition of a hydrogen
halide (HX, where X = Cl, Br, or I) to an alkene or alkyne follows
Markovnikov's rule, where the electrophile adds to the carbon atom
that already has the most hydrogen atoms.

2. Electrophilic Addition of Water: Addition of water (H O) to an alkene
or alkyne also follows Markovnikov's rule, resulting in the formation of
a more substituted alcohol.

3. Electrophilic Addition of Halogens: Addition of a halogen (X , where
X = Cl, Br, or I) to an alkene or alkyne results in the formation of a
vicinal dihalide.

Alkyl Halides: Nucleophilic Substitution

Alkyl halides are organic compounds that contain a halogen atom bonded
to a carbon atom. They undergo nucleophilic substitution reactions, in

2

2

2

2



which a nucleophile (a species that donates electrons) replaces the
halogen.

1. Substitution by Hydroxide: When an alkyl halide reacts with
hydroxide ion (OH ),the nucleophile attacks the carbon atom bonded to
the halogen, resulting in the formation of an alcohol.

2. Substitution by Water: Alkyl halides can also undergo hydrolysis, in
which water acts as both the solvent and the nucleophile. This reaction
is slower than substitution by hydroxide ion.

3. Substitution by Ammonia: When an alkyl halide reacts with ammonia
(NH ),the nucleophile attacks the carbon atom bonded to the halogen,
resulting in the formation of a primary, secondary, or tertiary amine.

Alcohols: Oxidation and Reduction

Alcohols are organic compounds that contain a hydroxyl group (-OH)
bonded to a carbon atom. They undergo oxidation and reduction reactions,
which involve changes in the functional group.

1. Oxidation: Alcohols can be oxidized to aldehydes or ketones using
oxidizing agents such as potassium permanganate (KMnO ) or sodium
dichromate (Na Cr O ). Primary alcohols are oxidized to aldehydes,
while secondary alcohols are oxidized to ketones.

2. Reduction: Alcohols can also be reduced to alkanes using reducing
agents such as lithium aluminum hydride (LiAlH ) or sodium
borohydride (NaBH ).

Carboxylic Acids: Reactions with Nucleophiles
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Carboxylic acids are organic compounds that contain a carboxyl group (-
COOH). They undergo reactions with nucleophiles, which attack the
carbonyl carbon of the carboxyl group.

1. Esterification: When a carboxylic acid reacts with an alcohol, the
nucleophile attacks the carbonyl carbon, resulting in the formation of
an ester.

2. Amide Formation: When a carboxylic acid reacts with ammonia or a
primary or secondary amine, the nucleophile attacks the carbonyl
carbon, resulting in the formation of an amide.

This guide has provided a concise overview of essential organic chemistry
reactions, covering alkenes and alkynes, alkyl halides, alcohols, and
carboxylic acids. By understanding these reactions, you can build a solid
foundation for your organic chemistry studies. Remember to practice and
apply these concepts through problem-solving and experimentation to
enhance your understanding and prepare for success.
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