Classification of Organic
Compounds

With over 50 million identified organic compounds, understanding their
classification is essential. Carbon's unique bonding versatility leads to

immense structural diversity, crucial for advancements in biology, industry,

and daily life.
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What Are Organic Compounds!?
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Elemental Basis Common Additions

Primarily composed of carbon and hydrogen atoms. Often contain oxygen, nitrogen, sulfur, phosphorus, and
halogens.

Bonding Origin

Formed predominantly by stable covalent bonds. Derived from living organisms or petroleum sources.
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Why Classify Organic Compounds?

Systematization Predictive Power

Organizes the vast number of diverse molecules. Allows prediction of chemical reactivity and physical
properties.

Nomenclature Research & Development

Enables consistent and unambiguous naming (IUPAC Facilitates drug discovery, material design, and

system). industrial processes.
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Classification by Carbon Skeleton

Aliphatic Compounds

Open-chain structures (acyclic).

Alkanes: Methane (CH4), a major component of natural

gas.

Alkenes: Ethylene (C2H4), key in polymer production
(170M tons/year).

Alkynes: Acetylene (C2H2), used in welding.

Alicyclic Compounds
Cyclic but non-aromatic structures.

« Cycloalkanes: Cyclohexane (C6H12), an industrial solvent.

« Cycloalkenes: Cyclopentene (C5H8).
Aromatic Compounds

Contain a benzene ring or similar delocalized pi-electron

system.

« Benzene: (C6H6), a precursor to plastics and drugs.

« Toluene: (C6H5CH3), solvent and octane booster.
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Classification by Functional Groups (Part 1)

) Hydrocarbons
C and H only (e.g., Pentane, a common solvent).
Alcohols
2
Contain -OH (hydroxyl group) (e.g., Ethanol, a biofuel with a global market over $100B).
Ethers
3
R-O-R' (oxygen bridge) (e.g., Diethyl Ether, a historical anesthetic).
4 Aldehydes
R-CHO (carbonyl group at end) (e.g., Formaldehyde, used as a preservative).
Ketones
5

R-CO-R' (carbonyl group within chain) (e.g., Acetone, a common solvent with over 7M tons annual production).

Made with GRMIA




Classification by Functional Groups (Part 2)

Carboxylic Acids Esters Amines

Contain -COOH (carboxyl group) R-COO-R' (derived from acids and Contain N atom (-NH2, -NHR, -NR2)
(e.g., Acetic Acid, the main alcohols) (e.g., Ethyl Acetate, a (e.g., Methylamine, used in
component of vinegar). solvent with a fruity odor). pesticides).

Amides Halides (Haloalkanes)

Contain -CONH- (carbonyl and N) (e.g., Urea, a fertilizer Contain a halogen atom (e.g., Chloroform, a solvent and
with 180M tons/year produced). refrigerant precursor).
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Practical Applications of Classification
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Pharmaceuticals Polymers
Drug efficacy is linked to specific functional groups, like Monomer classification is crucial for materials like Vinyl
amine groups in antihistamines. Chloride in PVC, with a 50M tons/year global market.
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Petrochemicals Flavors & Fragrances
Fractional distillation separates crude oil based on Esters create distinctive scents, such as isoamyl acetate
hydrocarbon chain length, yielding products like gasoline providing banana flavor.

(C5-C12) and diesel (C15-C18).

Made with GRMIA




Conclusion: The Power of
Organization

Classification streamlines the study of millions of organic compounds,
providing a framework for understanding structure-property relationships.
It is an indispensable tool for innovation in medicine, materials science, and
energy, continuously evolving with the discovery of new molecular

architectures.




