Process Technology

OPEN @ ACCESS Freely available online

Journal of Chemical Engineering &

Perspective

Systematic Nomenclature of Carboxylic Acids and Salts: A Scientific Applications

Alyisa Lisay’

Department of Chemistry, University of Illinois at Urbana-Champaign, Urbana, United States of America

ABOUT THE STUDY

The systematic nomenclature of carboxylic acids and their salts
plays a crucial role in the field of organic chemistry, providing a
standardized and unambiguous way to communicate the
structural information of these compounds. This scientific
exploration delves into the principles and rules governing the
nomenclature of carboxylic acids and their salts, highlighting the
significance of a systematic approach in facilitating
communication among researchers, educators, and students.
The exploration also sheds light on the historical development
of nomenclature systems, the rules established by international
organizations, and the practical applications of systematic
nomenclature in various scientific domains.

Carboxylic acids are a versatile class of organic compounds
containing the Carboxyl functional group (COOH). These
compounds and their corresponding salts, known as carboxylates,
play crucial roles in biochemistry, pharmaceuticals, and various
industrial processes. To accurately convey the structure of these
compounds and facilitate effective communication within the
scientific community, a systematic nomenclature system has been
developed.

Historical perspective

The development of systematic nomenclature for organic
compounds, including carboxylic acids, has a rich history. Early
chemical nomenclature was often based on trivial names, which
were derived from the source or some characteristic property of
the compound. As the field of organic chemistry expanded, the
need for a more systematic and consistent naming system
became apparent.

The International Union of Pure and Applied Chemistry
(IUPAC) has been at the forefront of establishing standardized
nomenclature rules. The systematic nomenclature for carboxylic
acids and their salts is based on the IUPAC recommendations,
which are regularly updated to accommodate advancements in

the field.
TUPAC rules for carboxylic acid nomenclature

The TUPAC nomenclature system for carboxylic acids follows a
set of rules designed to ensure clarity and consistency in naming.

The primary focus is on providing a unique name for each
compound that reflects its structural features.

Parent chain selection: The longest continuous carbon chain
containing the carboxyl group is identified as the parent chain.
This chain determines the base name of the carboxylic acid.

Suffix addition: The suffix "oic acid" is added to the root name
of the parent chain. For example, a four-carbon chain with a
carboxyl group becomes butanoic acid.

Numbering: The carbon atoms in the parent chain are
numbered, starting from the carbon of the carboxyl group. The
lowest possible number is assigned to the carboxyl carbon, and
this number is indicated in the name.

Substituents: Any alkyl or functional group substituents are
named using standard rules, and their positions are indicated by
numbers. Substituents are listed alphabetically.

Common names: Some carboxylic acids have common names
that are widely accepted, such as formic acid (methanoic acid)
and acetic acid (ethanoic acid).

TUPAC rules for carboxylate salts

When dealing with carboxylate salts, a similar set of rules is
applied to ensure consistency in nomenclature.

Parent anion: The parent anion is named by replacing the "ic
acid" suffix of the carboxylic acid with "ate." For example, the
acetate ion is derived from acetic acid.

Cations: The cation is named without any changes to its
standard name. In cases where there are multiple possible
cations, the name of the metal or positive group is included as a
prefix.

Common names: Some carboxylate salts have common names,
such as sodium acetate and potassium formate.

Examples and applications

To illustrate the application of systematic nomenclature, consider
the following examples:

Ethanoic acid: The systematic name for acetic acid, a two-carbon
carboxylic acid, is ethanoic acid. This name reflects the two-
carbon parent chain (eth-) and the carboxyl group (-anoic acid).
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Methyl but anoate: The ester derived from butanoic acid and
methanol is named methyl butanoate. The prefix "methyl"
indicates the substituent, and "butanoate" reflects the parent
chain and the carboxylate ion.

Sodium propanoate: The sodium salt of propanoic acid is
named sodium propanoate. Here, "propanoate" represents the
propanoic acid anion, and "sodium" indicates the cation.

These examples showcase the systematic and consistent approach
used in naming carboxylic acids and their salts, ensuring clarity
and precision in communication.

Challenges and exceptions

While the IUPAC rules provide a robust framework for
systematic nomenclature, there are instances where exceptions or
challenges may arise. Branched structures, multiple functional
groups, or complex substituent arrangements can complicate the
naming process. In such cases, additional rules and guidelines
are provided by IUPAC to address specific scenarios.

Understanding these exceptions and challenges is crucial for
researchers and educators in effectively applying systematic
nomenclature to a diverse range of compounds.
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Educational significance

The systematic nomenclature of carboxylic acids and salts holds
great educational significance. Aspiring chemists and researchers
must grasp the principles of nomenclature to accurately convey
and interpret structural information. A solid understanding of
systematic nomenclature enhances scientific communication and
ensures that chemical information is conveyed uniformly across
the global scientific community.

Educators play a vital role in imparting this knowledge to
students, emphasizing the importance of following standardized
nomenclature rules. Practical exercises, case studies, and real-
world examples can be incorporated into educational curricula
to reinforce the principles of carboxylic acid nomenclature.

The systematic nomenclature of carboxylic acids and salts serves
as a cornerstone in organic chemistry, providing a standardized
and universally accepted method for naming these compounds.
The historical development of nomenclature systems, the
establishment of rules by organizations like ITUPAC, and the
practical applications of systematic nomenclature highlight its
significance in the scientific community.
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