CARBOXYLIC ACID NAMING

THE ARTICLE WILL BE PRESENTED IN THE FOLLOWING FORMAT.

TiTLE: MASTERING CARBOXYLIC ACID NAMING: A COMPREHENSIVE GUIDE

INTRODUCTION

CARBOXYLIC ACID NAMING IS A FUNDAMENTAL SKILL IN ORGANIC CHEMISTRY, ESSENTIAL FOR UNDERSTANDING AND
COMMUNICATING CHEMICAL STRUCTURES. THIS COMPREHENSIVE GUIDE WILL DELVE INTO THE SYSTEMATIC METHODS EMPLOYED
FOR NAMING THESE VITAL FUNCTIONAL GROUPS, COVERING BOTH IUPAC AND COMMON NOMENCLATURE. WE WILL EXPLORE THE
CORE PRINCIPLES OF IDENTIFYING THE PARENT CHAIN, ASSIGNING THE CARBOXYL GROUP AS THE PRINCIPAL FUNCTIONAL GROUP,
AND APPLYING PREFIXES AND SUFFIXES ACCURATELY. UNDERSTANDING THE NUANCES OF NAMING SATURATED AND UNSATURATED
CARBOXYLIC ACIDS, AS WELL AS THOSE WITH MULTIPLE CARBOXYL GROUPS OR COMPLEX SUBSTITUENTS, WILL BE CENTRAL TO
THIS DISCUSSION. THIS ARTICLE AIMS TO EQUIP CHEMISTS, STUDENTS, AND ENTHUSIASTS WITH A ROBUST UNDERSTANDING OF
CARBOXYLIC ACID NOMENCLATURE, ENSURING CLARITY AND PRECISION IN CHEMICAL DISCOURSE.

T ABLE oOF CONTENTS

o UNDERSTANDING THE CARBOXYL GROUP

o |UPAC NaMING oF CARBOXYLIC ACIDS

e ComMMoN NAMING CONVENTIONS FOR CARBOXYLIC ACIDS

® NAMING SATURATED ALIPHATIC CARBOXYLIC ACIDS

e NAMING UNSATURATED CARBOXYLIC ACIDS

o NAMING DicarRBOXYLIC ACIDS AND POLYCARBOXYLIC ACIDS
e NAMING CARBOXYLIC ACIDS WITH SUBSTITUENTS

o CarBoXxYyLIC AcID DErIVATIVES: A BrIEF OVERVIEW

UNDERSTANDING THE CARBOXYL GROUP

THE CARBOXYL GROUP, CHARACTERIZED BY THE FORMULA ‘COOH, IS THE DEFINING FEATURE OF CARBOXYLIC ACIDS. |T
CONSISTS OF A CARBONYL GROUP (C:O) BONDED TO A HYDROXYL GROUP (‘OH) THIS SPECIFIC ARRANGEMENT OF ATOMS
IMPARTS UNIQUE CHEMICAL PROPERTIES TO CARBOXYLIC ACIDS, INCLUDING THEIR ACIDIC NATURE. THE HYDROGEN ATOM OF THE
HYDROXYL GROUP IS ACIDIC DUE TO THE ELECTRON-WITHDRAWING EFFECT OF THE CARBONYL GROUP AND THE RESONANCE
STABILIZATION OF THE RESULTING CARBOXYLATE ANION. RECOGNIZING AND CORRECTLY IDENTIFYING THIS FUNCTIONAL GROUP IS
THE ABSOLUTE FIRST STEP IN ANY CARBOXYLIC ACID NAMING EXERCISE.

THE POLARITY OF THE C=O AND O-H BONDS MAKES CARBOXYLIC ACIDS CAPABLE OF HYDROGEN BONDING, LEADING TO HIGHER
BOILING POINTS AND SOLUBILITY IN POLAR SOLVENTS COMPARED TO SIMILAR-SIZED ALCOHOLS OR ALDEHYDES. UUNDERST ANDING
THE STRUCTURE AND REACTIVITY OF THE CARBOXYL GROUP IS CRUCIAL, AS IT INFLUENCES NOT ONLY THE NAMING PROCESS BUT
ALSO THE CHEMICAL BEHAVIOR OF THE MOLECULE.



|[UPAC NAMING oF CARBOXYLIC ACIDS

THE INTERNATIONAL UNION oF PURE AND APPLIED CHEMISTRY (IUPAC) PROVIDES A STANDARDIZED SYSTEM FOR NAMING
ORGANIC COMPOUNDS, ENSURING GLOBAL CONSISTENCY. FOR carRBOXYLIC ACIDS, THE [UPAC NOMENCLATURE FOLLOWS A
SYSTEMATIC APPROACH BASED ON THE PARENT ALKANE. THE SUFFIX “-0IC ACID” IS APPENDED TO THE NAME OF THE PARENT
ALKANE, WITH THE “~E” ENDING OF THE ALKANE BEING DROPPED. THE CARBON ATOM OF THE CARBOXYL GROUP IS ALWAYS
ASSIGNED THE LOWEST POSSIBLE NUMBER, TYPICALLY CONSIDERED CARBON NUMBER 1, AND THEREFORE IS NOT EXPLICITLY
NUMBERED IN THE NAME UNLESS THERE ARE OTHER SUBSTITUENTS.

THE PRINCIPAL FUNCTIONAL GROUP IN A MOLECULE IS THE ONE THAT DICTATES THE SUFFIX IN [UPAC NAMING. WHEN A
CARBOXYL GROUP IS PRESENT, IT TAKES PRECEDENCE OVER MOST OTHER FUNCTIONAL GROUPS, SUCH AS ALCOHOLS,
ALDEHYDES, KETONES, AND AMINES. THIS MEANS THAT EVEN IF OTHER FUNCTIONAL GROUPS ARE PRESENT, THE MOLECULE WILL BE
NAMED AS A CARBOXYLIC ACID, WITH THE OTHER GROUPS BEING INDICATED BY PREFIXES AND THEIR POSITIONS NUMBERED
RELATIVE TO THE CARBOXYL CARBON.

IDENTIFYING THE PARENT CHAIN

THE FIRST STEP IN [UPAC NAMING IS TO IDENTIFY THE LONGEST CONTINUOUS CARBON CHAIN THAT CONTAINS THE CARBOXYL
GROUP. THIS CHAIN BECOMES THE BASIS FOR THE PARENT ALKANE NAME. |F THE CARBOXYL GROUP IS ATTACHED TO A RING
STRUCTURE, THE RING IS CONSIDERED THE PARENT, AND THE CARBOXYL GROUP IS TREATED AS A SUBSTITUENT ON THE RING,
OFTEN LEADING TO NAMES ENDING IN “~CARBOXYLIC ACID” DIRECTLY ATTACHED TO THE RING NAME.

ONCE THE LONGEST CHAIN CONTAINING THE CARBOXYL GROUP IS IDENTIFIED, ITS CORRESPONDING ALKANE NAME IS DETERMINED
(E.G., METHANE, ETHANE, PROPANE, BUTANE). THE “~E” ENDING OF THIS ALKANE NAME IS THEN REMOVED TO PREPARE FOR THE
ADDITION OF THE CARBOXYLIC ACID SUFFIX.

APPLYING THE “-oic AciD” SUFFIX

THE CHARACTERISTIC SUFFIX FOR MONOCARBOXYLIC ACIDS IN [UPAC NOMENCLATURE IS “-0IC ACID.” THIS SUFFIX REPLACES
THE FINAL “~E” OF THE PARENT ALKANE NAME. FOR INSTANCE, A TWO-CARBON CHAIN (ETHANE) WITH A CARBOXYL GROUP
BECOMES ETHANOIC ACID. A THREE-CARBON CHAIN (PROPANE) BECOMES PROPANOIC ACID, AND A FOUR-CARBON CHAIN (BUTANE)
BECOMES BUTANOIC ACID. THIS SYSTEMATIC REPLACEMENT PROVIDES A CLEAR AND UNAMBIGUOUS NAME.

[T IS IMPORTANT TO REMEMBER THAT THE CARBON ATOM OF THE CARBOXYL GROUP IS IMPLICITLY INCLUDED IN THE NUMBERING
AND IN THE NAME OF THE PARENT CHAIN. |T IS ALWAYS CONSIDERED CARBON NUMBER 1. THEREFORE, FOR SIMPLE ALIPHATIC
CARBOXYLIC ACIDS, EXPLICIT NUMBERING OF THE CARBOXYL CARBON IS NOT REQUIRED IN THE FINAL NAME.

ComMonN NAMING CONVENTIONS FOR CArRBOXYLIC ACIDS

WHiLE IUPAC NOMENCLATURE PROVIDES A STANDARDIZED SYSTEM, MANY SIMPLER CARBOXYLIC ACIDS ARE STILL WIDELY
KNOWN AND REFERRED TO BY THEIR COMMON NAMES. THESE NAMES OFTEN ORIGINATE FROM THE SOURCE FROM WHICH THE ACID
WAS FIRST ISOLATED OR ITS CHARACTERISTIC PROPERTIES. LEARNING THESE COMMON NAMES IS ESSENTIAL FOR RECOGNIZING
SUBSTANCES ENCOUNTERED IN EVERYDAY LIFE, HISTORICAL CONTEXTS, AND SPECIFIC INDUSTRIAL APPLICATIONS. FOR EXAMPLE,
FORMIC ACID (FROM ANTS), ACETIC ACID (FROM VINEGAR), AND LACTIC ACID (FROM MILK) ARE UNIVERSALLY RECOGNIZED BY
THEIR COMMON NAMES.

THESE COMMON NAMES DO NOT FOLLOW THE SYSTEMATIC RULES OF |UPAC NOMENCLATURE AND OFTEN HAVE DIFFERENT ROOT
NAMES AND SUFFIXES. FOR EXAMPLE, INSTEAD OF “-0OIC ACID,” COMMON NAMES MIGHT USE SUFFIXES LIKE “~IC ACID.” THE
NUMBERING IN COMMON NOMENCLATURE CAN ALSO DIFFER, SOMETIMES USING GREEK LETTERS (ALPHA, BETA, GAMMA) TO
INDICATE POSITIONS RELATIVE TO THE CARBOXYL GROUP, RATHER THAN NUMERICAL LOCANTS.

GREEk LETTER DESIGNATIONS

IN COMMON NOMENCLATURE, POSITIONS OF SUBSTITUENTS ARE OFTEN INDICATED USING GREEK LETTERS. THE CARBON ATOM
ADJACENT TO THE CARBOXYL GROUP IS DESIGNATED AS THE ALPHA <A> CARBON, THE NEXT CARBON IS BETA (B), AND SO ON.



THIS SYSTEM IS PARTICULARLY USEFUL FOR NAMING DERIVATIVES OF COMMON ACIDS LIKE ACETIC ACID OR PROPIONIC ACID.

FOR EXAMPLE, IN 2-CHLOROPROPANOIC ACID (IUPAC), THE ALPHA CARBON IS CHLORINATED. IN COMMON NOMENCLATURE, THIS
WOULD BE CALLED ALPHA-CHLOROPROPIONIC ACID. THIS METHOD PROVIDES A SIMPLIFIED WAY TO INDICATE SUBSTITUTION
PATTERNS WITHOUT STRICT NUMERICAL LOCANTS.

NAMING SATURATED ALIPHATIC CARBOXYLIC ACIDS

SATURATED ALIPHATIC CARBOXYLIC ACIDS ARE THOSE WHERE THE CARBON CHAIN IS FULLY SATURATED WITH SINGLE BONDS
AND CONTAINS ONE OR MORE CARBOXYL GROUPS. THE NAMING OF THESE COMPOUNDS, WHETHER BY |UPAC or COMMON
METHODS, RELIES HEAVILY ON THE LENGTH OF THE CARBON CHAIN AND THE NUMBER AND POSITION OF THE CARBOXYL GROUPS.
FOR SIMPLE, UNBRANCHED SATURATED ACIDS, THE [UPAC SYSTEM IS STRAIGHTFORWARD, USING THE ALKANE NAME AND THE "'~
olc ACID” SUFFIX.

THE SIMPLEST SATURATED CARBOXYLIC ACID IS METHANOIC ACID (FORMIC ACID), WITH ONE CARBON. ETHANOIC ACID (ACETIC
ACID) HAS TWO CARBONS, PROPANOIC ACID (PROPIONIC ACID) HAS THREE, AND BUTANOIC ACID (BUTYRIC ACID) HAS FOUR. AS
THE CARBON CHAIN LENGTH INCREASES, THE COMMON NAMES BECOME MORE PREVALENT, OFTEN DERIVED FROM HISTORICAL
SOURCES OR PROPERTIES.

ExAMPLES oF SATURATED CARBOXYLIC ACIDS

HERE ARE A FEW COMMON EXAMPLES TO ILLUSTRATE THE NAMING PRINCIPLES FOR SATURATED ALIPHATIC CARBOXYLIC ACIDS:

CH;COOH: ETHANoIc Acip (IUPAC), AceTic acio (CoMMoN)

CH,;CH,COOH: Propanoic acip (IUPAC), Propionic Acip (CoMMON)

CH3CH,CH,COOH: BuTtanoic acib (IUPAC), BuTyric acip (CoMMON)

CH3(CH,) ,COOH: Hexanolc acip (IUPAC), Caprolc acid (CoMMon)

CH3(CH, )14 COOH: OcTabecanoic acib (IUPAC), Stearic acip (CoMMon)

THESE EXAMPLES HIGHLIGHT THE DIFFERENCE BETWEEN [UPAC AND COMMON NAMES, WITH COMMON NAMES OFTEN BEING SHORTER
AND MORE FAMILIAR IN CERTAIN CONTEXTS.

NAMING UNSATURATED CARBOXYLIC ACIDS

UNSATURATED CARBOXYLIC ACIDS CONTAIN ONE OR MORE CARBON-CARBON DOUBLE OR TRIPLE BONDS WITHIN THEIR CARBON
CHAIN. THE NOMENCLATURE FOR THESE COMPOUNDS INCORPORATES THE LOCATION OF THE UNSATURATION. IN [UPAC NAMING,
THE POSITION OF THE DOUBLE OR TRIPLE BOND IS INDICATED BY A LOCANT BEFORE THE SUFFIX THAT DENOTES THE
UNSATURATION (E.G., “~EN-" FOR DOUBLE BONDS, “~YN-" FOR TRIPLE BONDS) WHICH IS THEN FOLLOWED BY THE “-oIC ACID”
SUFFIX.

THE NUMBERING OF THE PARENT CHAIN IS ALWAYS DONE TO GIVE THE CARBOXYL GROUP THE LOWEST POSSIBLE NUMBER
(POSITION -|)/ AND THEN TO GIVE THE DOUBLE OR TRIPLE BOND THE LOWEST POSSIBLE LOCANT. THE PRESENCE OF
UNSATURATION AFFECTS THE PROPERTIES AND REACTIVITY OF THE CARBOXYLIC ACID, AND ITS CORRECT INCLUSION IN THE NAME
IS CRITICAL FOR ACCURATE REPRESENTATION.

LocATING DousLE AND TRIPLE BONDS

ToO NAME AN UNSATURATED CARBOXYLIC ACID USING [UPAC RULES, FIRST IDENTIFY THE LONGEST CARBON CHAIN CONTAINING
THE CARBOXYL GROUP AND THE UNSATURATION. NUMBER THE CHAIN STARTING FROM THE CARBOXYL CARBON AS 1. THEN,



INDICATE THE POSITION OF THE DOUBLE OR TRIPLE BOND USING ITS LOWEST NUMBERED CARBON ATOM IN THE DOUBLE/ TRIPLE
BOND. THE SUFFIX FOR A DOUBLE BOND IS “~ENOIC ACID” AND FOR A TRIPLE BOND IS “-YNoIC ACID.”

For exampLE, CH;CH=CHCOOH Is A FOUR-CARBON CHAIN WITH A DOUBLE BOND STARTING AT CARBON 2 AND A CARBOXYL
GrROUP. ITs IUPAC NAME IS BUT-2-ENOIC ACID. |F THE DOUBLE BOND WERE BETWEEN CARBONS 1 AND 2 (WHICH IS NOT
POSSIBLE IN A CARBOXYLIC ACID AS CARBON 1 IS THE CARBOXYL CARBON), THE NAME WOULD REFLECT THAT. IF THERE ARE
MULTIPLE DOUBLE BONDS, THE SUFFIXES BECOME “~DIENOIC ACID,” “~TRIENOIC ACID,” ETC.

NAMING DicARBOXYLIC ACIDS AND PoLyYcArRBOXYLIC ACIDS

DICARBOXYLIC ACIDS ARE COMPOUNDS CONTAINING TWO CARBOXYL GROUPS, WHILE POLYCARBOXYLIC ACIDS CONTAIN THREE
OR MORE. THE IUPAC NAMING OF THESE ACIDS INVOLVES RETAINING THE “~E” ENDING OF THE PARENT ALKANE NAME AND ADDING
THE SUFFIX “-DIOIC ACID” OR “~TRIOIC ACID,” AND SO ON, DEPENDING ON THE NUMBER OF CARBOXYL GROUPS. THE POSITIONS
OF THE CARBOXYL GROUPS ARE INDICATED BY LOCANTS.

THE PARENT CHAIN IS CHOSEN TO INCLUDE ALL CARBOXYL GROUPS. IF THE CARBOXYL GROUPS ARE ON A RING, THE RING IS
NAMED AS A CYCLOALKANE, AND THE CARBOXYL GROUPS ARE INDICATED BY ATTACHING "“-CARBOXYLIC ACID” TO THE RING
NAME FOR EACH GROUP, OFTEN WITHOUT LOCANTS IF THEY ARE IMPLICITLY UNDERSTOOD OR IF THERE'S ONLY ONE GROUP PER
DEFINED POSITION.

ExAMPLES oF DicArRBOXYLIC ACIDS

DICARBOXYLIC ACIDS ARE IMPORTANT IN POLYMER CHEMISTRY AND BIOCHEMISTRY. HERE ARE SOME COMMON EXAMPLES:

HOOC-COOH: ETHaNebIoic AciD (IUPAC), OxaLic acib (CoMMon)

HOOC-CH,-COOH: Propanepioic acid (IUPAC), MaLonic acip (CoMMon)

HOOC-CH,-CH,-COOH: Butanebioic Acip (IJUPAC), Succinic acio (CoMmon)

HOOC-(CH,),~-COOH: Hexanepioic acip (IUPAC), Abipic acip (CoMMoN)

THESE EXAMPLES DEMONSTRATE HOW THE PARENT ALKANE NAME IS MODIFIED WITH THE “-DIoIC ACID” SUFFIX, AND HOW THE
POSITIONS ARE IMPLIED BY THE CONSECUTIVE NATURE OF THE CHAIN FOR SIMPLE CASES.

NAMING CARBOXYLIC ACIDS WITH SUBSTITUENTS

\W/HEN CARBOXYLIC ACIDS HAVE SUBSTITUENTS SUCH AS HALOGENS, ALKYL GROUPS, HYDROXYL GROUPS, OR AMINO GROUPS
ATTACHED TO THE CARBON CHAIN, THESE SUBSTITUENTS ARE NAMED AS PREFIXES. THE PARENT CHAIN IS NUMBERED TO GIVE THE
CARBOXYL GROUP THE LOWEST LOCANT (POSITION 1), AND THEN THE SUBSTITUENTS ARE LISTED ALPHABETICALLY WITH THEIR
LOCANTS. THE SUFFIX FOR THE CARBOXYLIC ACID REMAINS “-olc AcCID.”

IF THE SUBSTITUENT IS ON A CARBON ATOM OTHER THAN THE CARBOXYL CARBON, ITS POSITION IS INDICATED BY A NUMERICAL
LOCANT. IN COMMON NOMENCLATURE, GREEK LETTERS MIGHT BE USED TO INDICATE POSITIONS RELATIVE TO THE CARBOXYL
GROUP.

ALPHABETICAL ORDER AND LOCANTS

\W/HEN NAMING CARBOXYLIC ACIDS WITH MULTIPLE DIFFERENT SUBSTITUENTS, IT IS CRUCIAL TO LIST THEM IN ALPHABETICAL
ORDER IN THE NAME, REGARDLESS OF THEIR LOCANT NUMBERS. FOR EXAMPLE, A MOLECULE WITH A BROMINE ATOM AND A METHYL
GROUP WOULD HAVE “BROMO"” LISTED BEFORE “METHYL.” THE LOCANT NUMBERS CLEARLY INDICATE THE POSITION OF EACH
SUBSTITUENT ON THE CARBON CHAIN. THIS SYSTEMATIC APPROACH ENSURES THAT EVEN COMPLEX MOLECULES CAN BE NAMED
ACCURATELY AND UNAMBIGUOUSLY.



For INSTANCE, 3-BROMOBUTANOIC ACID IS A FOUR-CARBON CARBOXYLIC ACID WITH A BROMINE ATOM ON THE THIRD CARRBON.
2-HYDROXYPROPANOIC ACID IS A THREE-CARBON CARBOXYLIC ACID WITH A HYDROXYL GROUP ON THE SECOND CARBON.
CORRECTLY IDENTIFYING THE PARENT CHAIN AND ASSIGNING LOCANTS IS KEY TO ACCURATE NAMING.

CarBoxyLIC AcID DeriVATIVES: A BRIEF OVERVIEW

W/HILE THIS ARTICLE FOCUSES ON CARBOXYLIC ACIDS THEMSELVES, IT'S IMPORTANT TO ACKNOWLEDGE THEIR DERIVATIVES,
WHICH ARE FORMED BY REPLACING THE HYDROXYL GROUP (‘OH) OF THE CARBOXYL GROUP WITH OTHER FUNCTIONAL GROUPS.
THESE INCLUDE ACID HALIDES (ACYL HALIDES), ACID ANHYDRIDES, ESTERS, AND AMIDES. EACH CLASS OF DERIVATIVE HAS ITS
OWN SET OF NAMING CONVENTIONS, OFTEN DERIVED FROM THE PARENT CARBOXYLIC ACID NAME.

FOR EXAMPLE, ESTERS ARE NAMED BY FIRST NAMING THE ALKYL OR ARYL GROUP ATTACHED TO THE OXYGEN ATOM, FOLLOWED
BY THE NAME OF THE CARBOXYLATE ANION (DERIVED FROM THE CARBOXYLIC ACID NAME BY REPLACING “-IC ACID” WITH “-
ATE"). UNDERSTANDING THE NAMING OF CARBOXYLIC ACIDS PROVIDES A SOLID FOUNDATION FOR DECIPHERING THE
NOMENCLATURE OF THESE RELATED COMPOUNDS, WHICH ARE ABUNDANT IN ORGANIC CHEMISTRY AND BIOCHEMISTRY.

FAQ

Q: WHAT IS THE MOST FUNDAMENTAL RULE FOR NAMING CARBOXYLIC ACIDS USING THE
IUPAC sYsSTEM?

A: THE MOST FUNDAMENTAL RULE FOR |UPAC NAMING OF CARBOXYLIC ACIDS IS TO IDENTIFY THE LONGEST CARBON CHAIN
CONTAINING THE CARBOXYL GROUP, DROP THE FINAL “-£” FROM THE CORRESPONDING ALKANE NAME, AND ADD THE SUFFIX “-olc
ACID.” THE CARBOXYL CARBON IS ALWAYS CONSIDERED CARBON NUMBER 1 AND IS NOT EXPLICITLY NUMBERED UNLESS IT'S PART
OF A MORE COMPLEX SYSTEM.

Q: ARE COMMON NAMES EVER PREFERRED OVER IUPAC NAMES FOR CARBOXYLIC ACIDS?

A: YES, COMMON NAMES ARE OFTEN PREFERRED FOR SIMPLER AND HISTORICALLY SIGNIFICANT CARBOXYLIC ACIDS DUE TO THEIR
\WIDESPREAD USE AND FAMILIARITY. EXAMPLES INCLUDE ACETIC ACID FOR ETHANOIC ACID AND FORMIC ACID FOR METHANOIC ACID.
HO\X/EVER, FOR COMPLEX OR NOVEL STRUCTURES, IUPAC NOMENCLATURE IS ESSENTIAL FOR CLARITY AND PRECISION.

Q: How Do YOU NAME A CARBOXYLIC ACID WITH A DOUBLE BOND IN THE CARBON
CHAIN?

A: TO NAME A CARBOXYLIC ACID WITH A DOUBLE BOND, IDENTIFY THE LONGEST CHAIN CONTAINING BOTH THE CARBOXYL GROUP
AND THE DOUBLE BOND. NUMBER THE CHAIN TO GIVE THE CARBOXYL GROUP THE LOWEST LOCANT (-|) INDICATE THE POSITION
OF THE DOUBLE BOND WITH A LOCANT AND USE THE SUFFIX “-ENoiC AcID.” For EXAMPLE, BUT-2-ENOIC ACID INDICATES A
FOUR-CARBON CHAIN WITH A DOUBLE BOND STARTING AT CARBON 2 AND A CARBOXYL GROUP.

Q: WHAT IS THE SIGNIFICANCE OF USING GREEK LETTERS IN THE COMMON
NOMENCLATURE OF CARBOXYLIC ACIDS?

A: GREEK LETTERS (ALPHA, BETA, GAMMA) ARE USED IN COMMON NOMENCLATURE TO DESIGNATE POSITIONS OF SUBSTITUENTS

RELATIVE TO THE CARBOXYL GROUP. THE CARBON ATOM ADJACENT TO THE CARBOXYL GROUP IS THE ALPHA CARBON, THE NEXT
IS BETA, AND SO ON. THIS PROVIDES A SIMPLIFIED SYSTEM FOR INDICATING SUBSTITUTION PATTERNS IN FAMILIAR COMPOUNDS.



Q: How ARE DICARBOXYLIC ACIDS NAMED DIFFERENTLY FROM MONOCARBOXYLIC ACIDS
UNDER IUPAC RULES?

A: DICARBOXYLIC ACIDS ARE NAMED BY RETAINING THE “~E” ENDING OF THE PARENT ALKANE NAME AND ADDING THE SUFFIX -
DIoIC ACID.” FOR EXAMPLE, A TWO-CARBOXYL GROUP ON AN ETHANE BACKBONE IS ETHANEDIOIC ACID. THE POSITIONS ARE
IMPLIED BY THE PARENT CHAIN FOR SIMPLE CASES, BUT LOCANTS ARE USED IF THE CARBOXYL GROUPS ARE NOT ON CONSECUTIVE
CARBONS OR ARE IN MORE COMPLEX ARRANGEMENTS.

Q: WHAT 1s THe correcT IUPAC NAME For CH,CH(BR)COOH?

A: THe correcT IUPAC NaME FOor CH,CH(BR)COOH IS 2-BROMOPROPANOIC ACID. THE LONGEST CARBON CHAIN
CONTAINING THE CARBOXYL GROUP HAS THREE CARBONS (PROPANE). THE BROMINE SUBSTITUENT IS ON THE SECOND CARBON
ATOM, AND THE SUFFIX “-0IC ACID” IS ADDED.

Q: W/HEN DO YOU USE PREFIXES LIKE “DI-” OR “TRI-" IN CARBOXYLIC ACID NAMING?

A: THE PREFIXES “DI=,” “TRI=,” AND SO ON, ARE USED WHEN NAMING CARBOXYLIC ACIDS THAT CONTAIN MULTIPLE CARBOXYL
GROUPS. FOR EXAMPLE, A COMPOUND WITH TWO CARBOXYL GROUPS IS A DICARBOXYLIC ACID, AND THE I[UPAC NAME WILL
END IN “-DIOIC ACID.” SIMILARLY, A COMPOUND W/ITH THREE CARBOXYL GROUPS WOULD BE NAMED WITH THE “~TRIOIC ACID”
SUFFIX.
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