
Organic Chemical Nomenclature

Organic chemistry includes millions of compounds, making it impossible to assign random or common
names to every substance. To eliminate confusion and ensure that every compound has a unique and
internationally accepted name, the International Union of Pure and Applied Chemistry (IUPAC)
established a systematic method of naming organic compounds. This system is known as IUPAC
nomenclature.

The IUPAC naming system is based on the molecular structure of a compound rather than its source
or common usage. A systematic name provides information about the number of carbon atoms, the
type  of  carbon-carbon  bonds  present,  the  functional  groups  attached,  and  the  positions  of
substituents within the molecule. As a result, an experienced chemist can often draw the complete
structure of a compound simply by reading its IUPAC name.

Although the nomenclature rules may appear complex at first, they follow a logical sequence. Once
the basic principles are understood, even complicated organic compounds can be named correctly
and consistently.

Basic Principles of IUPAC Nomenclature
The systematic naming of an organic compound generally involves the following steps:

Select the longest continuous carbon chain, known as the parent chain.1.
Identify the principal functional group, if present.2.
Number the carbon atoms of the parent chain so that the functional group receives the lowest3.
possible number.
Locate and identify all substituent groups attached to the parent chain.4.
Arrange substituents alphabetically and assign their position numbers.5.
Combine the prefix, parent name, and suffix according to IUPAC rules.6.

Parent Chain
The parent chain is the longest continuous chain of carbon atoms present in the molecule. The
number of carbon atoms in this chain determines the root word of the compound. Every organic
compound is named using one of these basic roots.

Number of Carbon Atoms Root Word

1 Meth-

2 Eth-

3 Prop-

4 But-



Number of Carbon Atoms Root Word

5 Pent-

6 Hex-

7 Hept-

8 Oct-

9 Non-

10 Dec-

Primary Suffix
The primary suffix indicates the type of carbon-carbon bond present in the parent chain.

Type of Bond Suffix Example

Single bond -ane Ethane

Double bond -ene Ethene

Triple bond -yne Ethyne

Secondary Suffix
When a functional group is present, an additional suffix is used to indicate its identity. The functional
group has higher priority than the type of hydrocarbon and determines the final  ending of the
compound’s name.

Functional Group Suffix Example

Alcohol (-OH) -ol Ethanol

Aldehyde (-CHO) -al Ethanal

Ketone (>C=O) -one Propanone

Carboxylic acid (-COOH) -oic acid Ethanoic acid

Amine (-NH₂) -amine Ethanamine

Prefixes
Atoms or groups attached to the parent chain that are not the principal functional group are called
substituents. Their names are written as prefixes before the parent name.



Substituent Prefix

-CH₃ Methyl

-C₂H₅ Ethyl

-F Fluoro

-Cl Chloro

-Br Bromo

-I Iodo

-NO₂ Nitro

Numbering the Carbon Chain
The carbon atoms of the parent chain are numbered from the end nearest to the principal functional
group or multiple bond. If no functional group is present, numbering begins from the end nearest the
first  substituent.  This  ensures  that  the  important  groups  receive  the  lowest  possible  position
numbers, making the name unambiguous.

Illustrative Examples

Structure IUPAC Name Reason

CH₄ Methane One carbon atom with single bonds.

CH₃CH₃ Ethane Two carbon atoms with single bonds.

CH₂=CH₂ Ethene Contains one carbon-carbon double bond.

CH≡CH Ethyne Contains one carbon-carbon triple bond.

CH₃CH₂OH Ethanol Two-carbon alcohol containing a hydroxyl group.

CH₃COOH Ethanoic acid Contains the carboxylic acid functional group.

Remember:
Every IUPAC name is generally formed using three parts:
Prefix + Parent Word + Suffix. The prefix identifies substituents, the parent word represents the
longest carbon chain, and the suffix indicates the type of bond or the principal functional group.
Importance of IUPAC Nomenclature

Provides a unique and internationally accepted name for every organic compound.
Eliminates confusion caused by common or local names.
Allows chemists to determine the structure of a compound from its name.
Facilitates scientific communication, research, education, and industrial production.



Ensures accurate labeling, documentation, and safe handling of organic chemicals.

The IUPAC system forms the foundation of modern organic chemistry. However, many chemicals
used in laboratories and industries are still known by their traditional or common names. Therefore,
the next section discusses the nomenclature of inorganic compounds before comparing systematic
names with common, generic, and trade names.


