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Organic chemistry

Organic chemistry is the branch of chemistry that deals with compounds containing carbon.
These compounds may also include hydrogen, oxygen, nitrogen, sulfur, and halogens.
Carbon’s ability to form long chains and rings makes it unique, leading to the vast number of
organic compounds.

Characteristics of Organic Compounds

1,Contain Carbon and Hydrogen: These are the primary elements.

2.Covalent Bonding: Organic compounds are typically held together by covalent bonds.
3.Diverse Structures: Can form chains, branches, and rings.

4 Low Melting and Boiling Points: Due to weak intermolecular forces.

5.Solubility: Generally insoluble in water but soluble in organic solvents like alcohol,
benzene, and ether.

6.Combustibility: Most organic compounds are flammable.
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Classification of Organic Compounds
1.Based on Structure:

*Aliphatic Compounds: Open-chain structures (e.g., methane, ethene).

*Aromatic Compounds: Ring structures with alternating double bonds (e.g., benzene).
2.Based on Functional Groups:

*Hydrocarbons: Contain only carbon and hydrogen.

*Alcohols: Contain the —OH group (e.g., ethanol).

*Carboxylic Acids: Contain the -COOH group (e.g., ethanoic acid).

*Esters, Aldehydes, Ketones, Ethers, and Halides: Identified by specific functional groups.



Hydrocarbons

Definition: Compounds made of only carbon and hydrogen.

Hydrocarbons

Types of Hydrocarbons:

1.Alkanes (Saturated Hydrocarbons)
*General Formula: CTOHz[ J.2

*Single bonds only.

*Examples: Methane (CH.), Ethane (C:Hs).
*Properties:

*Non-polar, combustible, and less reactive.
2.Alkenes (Unsaturated Hydrocarbons)
*General Formula: CCH:[]

«Contain at least one double bond.
*Examples: Ethene (C:H.), Propene (C:Hs).

*Properties:
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*More reactive than alkanes.

3.Alkynes (Unsaturated Hydrocarbons)
*General Formula: COH:[-»

«Contain at least one triple bond.
*Examples: Ethyne (C:H:).

*Properties:

*Highly reactive due to triple bonds.
4.Aromatic Hydrocarbons

*Contain benzene rings.

*Example: Benzene (CeHs).

Functional Groups and Homologous Series
1.Functional Groups

*Hydroxyl (-OH): Alcohols (e.g., methanol).

*Carboxyl (-COOH): Carboxylic acids (e.g., acetic acid).
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*Carbonyl (-CHO or -CO): Aldehydes and ketones.
*Amine (-NH:): Amines.

*Halogens (F, Cl, Br, I): Halides (e.g., chloroethane).
2.Homologous Series

*Series of compounds with the same functional group and a constant difference of CH:
between successive members.

*Examples: Methane, Ethane, Propane (Alkane series).
*Properties: Gradual change in physical properties and similar chemical properties.
Isomerism

Definition: Compounds with the same molecular formula but different structures or
arrangements.
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1.Structural Isomerism

*Chain Isomerism: Different carbon chain arrangements.

*Position [somerism: Functional group in different positions.

*Functional Isomerism: Different functional groups (e.g., alcohol and ether).
2.Geometrical Isomerism

*Seen in compounds with double bonds due to restricted rotation.
Reactions of Organic Compounds

1.Combustion

*Complete Combustion: Produces CO: and H:O (e.g., CHs + O: — CO: + H:0).
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*Incomplete Combustion: Produces CO or soot.

2.Addition Reactions (Alkenes and Alkynes)

*Example: Ethene + H: — Ethane (Hydrogenation).

3.Substitution Reactions (Alkanes)

*Example: Methane + Cl: — Chloromethane + HCI (in the presence of sunlight).
4. Esterification

*Reaction between an alcohol and a carboxylic acid to form an ester.

*Example: Ethanol + Acetic Acid — Ethyl Acetate + Water.

Common Organic Compounds

1.Methane (CH.)

*Simplest alkane.

*Found in natural gas; used as a fuel.
2.Ethanol (C:HsOH)

*Common alcohol.

*Used in beverages, disinfectants, and fuel.
3.Ethanoic Acid (CH:COOH)

*Common carboxylic acid (vinegar).

*Used in food preservation and as a chemical reagent.
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4.Benzene (C:Hs)
*Aromatic hydrocarbon.

*Used in manufacturing plastics, drugs, and dyes.

Importance of Organic Chemistry

1.In Daily Life

*Fuels (petroleum, natural gas).

*Plastics, dyes, medicines, and textiles.

2.In Industries

*Pharmaceutical industry for drugs and vaccines.

*Petrochemical industry for fuels and polymers.

Environmental Impact of Organic Compounds
1.Pollution:

*Hydrocarbons contribute to air pollution (e.g., smog).
*Plastic waste 1s a significant environmental concern.
2.Sustainable Practices:

*Use biodegradable polymers.

*Develop cleaner fuels and green chemistry practices.
Conclusion

Organic chemistry is the foundation of modern science and industry. It helps us understand
and create materials essential for daily life, from medicines to fuels. By studying organic
reactions, structures, and their environmental impact, we can innovate responsibly, ensuring a
sustainable future for humanity.



