CARBOXYLIC ACID PROPERTIES RELATED TO STRUCTURE

CARBOXYLIC ACID PROPERTIES RELATED TO STRUCTURE ARE INTRINSICALLY LINKED TO THE DISTINCTIVE ARRANGEMENT OF
ATOMS WITHIN THEIR MOLECULES, PRIMARILY THE CARBOXYL GROUP (‘COOH) THIS FUNDAMENTAL FUNCTIONAL GROUP
DICTATES THEIR REACTIVITY, ACIDITY, PHYSICAL STATE, AND INTERMOLECULAR FORCES, SETTING THEM APART FROM OTHER
ORGANIC COMPOUNDS. UNDERSTANDING HOW THE SIZE AND SHAPE OF THE HYDROCARBON CHAIN, THE PRESENCE OF OTHER
FUNCTIONAL GROUPS, AND THE ELECTRONIC EFFECTS INFLUENCE THE CARBOXYL GROUP IS CRUCIAL FOR PREDICTING AND
EXPLAINING THEIR BEHAVIOR IN CHEMICAL REACTIONS AND BIOLOGICAL SYSTEMS. THIS COMPREHENSIVE ARTICLE DELVES INTO THE
INTRICATE RELATIONSHIP BETWEEN CARBOXYLIC ACID STRUCTURE AND THEIR DIVERSE PROPERTIES, EXPLORING TOPICS SUCH AS
POLARITY, HYDROGEN BONDING, STERIC HINDRANCE, AND ELECTRONIC INFLUENCES.
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THe CarBOXYL GROUP: THE HEART OF CARBOXYLIC ACID PROPERTIES

THE DEFINING FEATURE OF A CARBOXYLIC ACID IS THE CARBOXYL GROUP, A CARBONYL GROUP (C=O) BONDED TO A HYDROXYL
GROUP (‘OH). THIS BIFUNCTIONAL MOIETY IS RESPONSIBLE FOR THE CHARACTERISTIC PROPERTIES OF THESE COMPOUNDS. THE
ELECTRONEGATIVITY DIFFERENCE BETWEEN OXYGEN AND CARBON IN THE CARBONYL GROUP CREATES A SIGNIFICANT DIPOLE,
MAKING THE CARBONYL CARBON ELECTROPHILIC. SIMILARLY, THE OXYGEN ATOM IN THE HYDROXYL GROUP PULLS ELECTRON
DENSITY AWAY FROM THE HYDROGEN ATOM, WEAKENING THE O-H BOND AND MAKING THE HYDROGEN RELATIVELY ACIDIC.

THE RESONANCE STABILIZATION OF THE CARBOXYLATE ANION IS A KEY FACTOR IN THE ACIDITY OF CARBOXYLIC ACIDS. W/HEN A
PROTON (H+) IS LOST FROM THE HYDROXYL GROUP, THE NEGATIVE CHARGE IS DELOCALIZED ACROSS BOTH OXYGEN ATOMS OF
THE CARBOXYLATE ANION. THIS DELOCALIZATION DISTRIBUTES THE CHARGE, MAKING THE ANION MORE STABLE THAN IF THE
NEGATIVE CHARGE WERE LOCALIZED ON A SINGLE OXYGEN ATOM. THIS INCREASED STABILITY OF THE CONJUGATE BASE DIRECTLY
CORRELATES WITH THE INCREASED ACIDITY OF THE PARENT CARBOXYLIC ACID.

UNDERSTANDING RESONANCE STABILIZATION IN CARBOXYLATE ANIONS

THE CARBOXYLATE ANION, FORMED AFTER THE DISSOCIATION OF A PROTON FROM THE CARBOXYLIC ACID, EXHIBITS RESONANCE.
THIS MEANS THE NEGATIVE CHARGE IS NOT CONFINED TO ONE OXYGEN ATOM BUT IS SPREAD EQUALLY BETWEEN THE TWO
OXYGEN ATOMS. THIS ELECTRON DELOCALIZATION CAN BE REPRESENTED BY TWO EQUIVALENT LEWIS STRUCTURES, WHERE THE
DOUBLE BOND CHARACTER ALTERNATES BETWEEN THE CARBON-OXYGEN SINGLE BOND AND THE CARBON-OXYGEN DOUBLE BOND.
THIS PHENOMENON SIGNIFICANTLY LOWERS THE OVERALL ENERGY OF THE ANION, MAKING THE DEPROTONATION PROCESS MORE
FAVORABLE COMPARED TO COMPOUNDS WITH LOCALIZED NEGATIVE CHARGES.

PoLARITY AND INTERMOLECULAR FORCES DRrIVEN BY THE CARBOXYL GROUP

THE POLAR NATURE OF THE CARBOXYL GROUP, WITH ITS SIGNIFICANT DIPOLE MOMENT, LEADS TO STRONG INTERMOLECULAR
FORCES, PRIMARILY HYDROGEN BONDING. BOTH THE HYDROXYL GROUP AND THE CARBONYL OXYGEN CAN ACT AS HYDROGEN BOND
ACCEPTORS, WHILE THE HYDROXYL HYDROGEN CAN ACT AS A HYDROGEN BOND DONOR. THIS ABILITY TO FORM STRONG, STABLE
HYDROGEN BONDS BETWEEN CARBOXYLIC ACID MOLECULES RESULTS IN HIGHER BOILING POINTS AND MELTING POINTS COMPARED
TO NONPOLAR COMPOUNDS OF SIMILAR MOLECULAR WEIGHT, SUCH AS ALKANES OR ETHERS. THE FORMATION OF DIMERS



THROUGH HYDROGEN BONDING IN NONPOLAR SOLVENTS IS ALSO A NOTABLE CONSEQUENCE OF THIS STRONG INTERMOLECULAR
ATTRACTION.

AcIDITY ofF CARBOXYLIC ACIDS: THE ROLE OF STRUCTURE

THE ACIDITY OF CARBOXYLIC ACIDS, QUANTIFIED BY THEIR ACID DISSOCIATION CONSTANT (KA) OR PKA, IS PROFOUNDLY
INFLUENCED BY THE STRUCTURE OF THE MOLECULE. THE ELECTRON-WITHDRAWING OR ELECTRON-DONATING NATURE OF
SUBSTITUENTS ON THE CARBON CHAIN ADJACENT TO THE CARBOXYL GROUP PLAYS A CRITICAL ROLE IN STABILIZING OR
DESTABILIZING THE CARBOXYLATE ANION.

ELECTRON-W/ITHDRAWING GROUPS AND INCREASED ACIDITY

ELECTRON-WITHDRAWING GROUPS (EW/GS) ATTACHED TO THE CARBON ALPHA TO THE CARBOXYL GROUP ENHANCE THE
ACIDITY OF CARBOXYLIC ACIDS. THESE GROUPS, SUCH AS HALOGENS (F, CL, BR), NITRO GROUPS (-NO2), AND CYANO
GRouPS (-CN), PULL ELECTRON DENSITY AWAY FROM THE CARBOXYL GROUP. THIS EFFECT FURTHER POLARIZES THE O-H BOND,
MAKING THE PROTON MORE EASILY REMOV ABLE. MORE IMPORTANTLY, E\W/GS STABILIZE THE RESULTING CARBOXYLATE ANION BY
DISPERSING THE NEGATIVE CHARGE OVER A LARGER REGION OF THE MOLECULE. THE CLOSER THE EW/G IS TO THE CARBOXYL
GROUP, THE MORE PRONOUNCED ITS ACID-ENHANCING EFFECT DUE TO INDUCTIVE EFFECTS.

ELeECcTRON-DONATING GROUPS AND DECREASED ACIDITY

CONVERSELY, ELECTRON-DONATING GROUPS (EDGS) ATTACHED TO THE CARBON CHAIN ADJACENT TO THE CARBOXYL GROUP
DECREASE ACIDITY. ALKYL GROUPS ARE COMMON EXAMPLES OF EDGS. THEY PUSH ELECTRON DENSITY TOWARDS THE CARBOXYL
GROUP, WHICH DESTABILIZES THE CARBOXYLATE ANION BY CONCENTRATING THE NEGATIVE CHARGE. THIS DESTABILIZATION
MAKES IT HARDER FOR THE PROTON TO DISSOCIATE, RESULTING IN A WEAKER ACID. THE LONGER THE ALKYL CHAIN, THE WEAKER
THE ACID, AS THE ELECTRON-DONATING EFFECT BECOMES LESS PRONOUNCED WITH DISTANCE.

THE IMPACT OF INDUCTIVE AND RESONANCE EFFECTS

BOTH INDUCTIVE AND RESONANCE EFFECTS PLAY SIGNIFICANT ROLES IN DETERMINING CARBOXYLIC ACID ACIDITY. INDUCTIVE
EFFECTS ARE PRIMARILY TRANSMITTED THROUGH SIGMA BONDS AND ARE RESPONSIBLE FOR THE INFLUENCE OF EWW/ Gs anD EDGs
ON ADJACENT ATOMS. RESONANCE EFFECTS, ON THE OTHER HAND, INVOLVE THE DELOCALIZATION OF Pl ELECTRONS. For
EXAMPLE, A PHENYL RING DIRECTLY ATTACHED TO THE CARBOXYL GROUP CAN INFLUENCE ACIDITY THROUGH RESONANCE, WITH
ELECTRON-WITHDRAWING SUBSTITUENTS ON THE RING FURTHER INCREASING ACIDITY, WHILE ELECTRON-DONATING SUBSTITUENTS
DECREASE IT.

PHYsIcAL PRoOPERTIES oF CARBOXYLIC ACIDS AND THEIR STRUCTURAL
BAsis

THE PHYSICAL PROPERTIES OF CARBOXYLIC ACIDS, SUCH AS MELTING POINT, BOILING POINT, AND SOLUBILITY, ARE DIRECT
CONSEQUENCES OF THEIR MOLECULAR STRUCTURE, PARTICULARLY THE PRESENCE AND NATURE OF THE CARBOXYL GROUP AND
THE HYDROCARBON CHAIN.



BoILING POINTS AND HYDROGEN BONDING

AS MENTIONED EARLIER, THE STRONG CAPACITY FOR HYDROGEN BONDING IN CARBOXYLIC ACIDS LEADS TO UNUSUALLY HIGH
BOILING POINTS FOR THEIR MOLECULAR WEIGHTS. THESE MOLECULES TEND TO FORM STABLE DIMERS IN THE LIQUID AND GASEOUS
PHASES, EFFECTIVELY DOUBLING THEIR MOLECULAR WEIGHT AND REQUIRING MORE ENERGY TO OVERCOME INTERMOLECULAR
ATTRACTIONS. THIS DIMERIC STRUCTURE FURTHER ENHANCES THE BOILING POINT COMPARED TO MONOMERS.

SOLUBILITY IN WATER

SHORT-CHAIN CARBOXYLIC ACIDS (TYPICALLY THOSE WITH UP TO FOUR OR FIVE CARBON ATOMS) ARE SOLUBLE IN WATER.
THIS SOLUBILITY ARISES FROM THEIR ABILITY TO FORM HYDROGEN BONDS WITH WATER MOLECULES. THE POLAR CARBOXYL
GROUP READILY INTERACTS WITH THE POLAR WATER MOLECULES. AS THE HYDROCARBON CHAIN LENGTH INCREASES, THE
NONPOLAR CHARACTER OF THE MOLECULE BECOMES MORE DOMINANT , REDUCING ITS SOLUBILITY IN WATER AND INCREASING ITS
SOLUBILITY IN LESS POLAR ORGANIC SOLVENTS. THIS TRANSITION FROM HYDROPHILIC TO HYDROPHORBIC BEHAVIOR IS A CLASSIC
EXAMPLE OF HOW STRUCTURAL CHANGES AFFECT PHYSICAL PROPERTIES.

MELTING POINTS AND CRYSTAL STRUCTURE

MELTING POINTS OF CARBOXYLIC ACIDS ARE ALSO INFLUENCED BY THEIR STRUCTURE AND THE ABILITY TO FORM ORDERED
CRYSTAL LATTICES. THE STRENGTH AND ARRANGEMENT OF HYDROGEN BONDS IN THE SOLID STATE PLAY A CRUCIAL ROLE.
DICARBOXYLIC ACIDS, WITH TWO CARBOXYL GROUPS, OFTEN EXHIBIT HIGHER MELTING POINTS THAN MONOCARBOXYLIC ACIDS
OF SIMILAR MOLECULAR WEIGHT DUE TO THE INCREASED POTENTIAL FOR HYDROGEN BONDING AND MORE EXTENSIVE LATTICE
FORMATION.

REACTIVITY PATTERNS: HOW STRUCTURE DICTATES CHEMICAL BEHAVIOR

THE REACTIVITY OF CARBOXYLIC ACIDS IS LARGELY GOVERNED BY THE CARBOXYL GROUP, BUT THE SURROUNDING STRUCTURE
SIGNIFICANTLY MODIFIES THIS REACTIVITY, INFLUENCING REACTION RATES AND PATHWAYS.

NUCLEOPHILIC ACYL SUBSTITUTION REACTIONS

CARBOXYLIC ACIDS UNDERGO NUCLEOPHILIC ACYL SUBSTITUTION REACTIONS, WHERE THE HYDROXYL GROUP IS REPLACED BY
ANOTHER NUCLEOPHILE. THE EASE WITH WHICH THIS SUBSTITUTION OCCURS DEPENDS ON THE LEAVING GROUP ABILITY OF THE
HYDROXYL GROUP, WHICH CAN BE ENHANCED BY PROTONATION OR CONVERSION INTO A BETTER LEAVING GROUP (E.G., THROUGH
CONVERSION TO AN ACYL HALIDE OR ANHYDRIDE). THE ELECTRON-DONATING OR WITHDRAWING NATURE OF SUBSTITUENTS ON
THE CARBON CHAIN CAN ALSO INFLUENCE THE ELECTROPHILICITY OF THE CARBONYL CARBON, AFFECTING THE RATE OF
NUCLEOPHILIC ATTACK.

ReAacTIONS INVOLVING THE ALPHA-CARBON

THE ALPHA-CARBON, THE CARBON ATOM ADJACENT TO THE CARBOXYL GROUP, POSSESSES UNIQUE REACTIVITY DUE TO THE
PRESENCE OF THE CARBOXYL GROUP. UNDER BASIC CONDITIONS, THE ALPHA-HYDROGENS ARE ACIDIC AND CAN BE REMOVED TO
FORM ENOLATES, WHICH ARE NUCLEOPHILIC AND CAN PARTICIPATE IN VARIOUS CARBON-CARBON BOND-FORMING REACTIONS. THE
PRESENCE OF ELECTRON-WITHDRAWING GROUPS ON THE ALPHA-CARBON INCREASES THE ACIDITY OF THESE HYDROGENS, MAKING
ENOLATE FORMATION EASIER.



RebpucTioN REACTIONS

CARBOXYLIC ACIDS CAN BE REDUCED TO PRIMARY ALCOHOLS USING STRONG REDUCING AGENTS LIKE LITHIUM ALUMINUM HYDRIDE
(LIALHA) THE EASE OF REDUCTION IS GENERALLY NOT SIGNIFICANTLY AFFECTED BY MINOR STRUCTURAL VARIATIONS IN THE
HYDROCARBON CHAIN, BUT THE PRESENCE OF OTHER REDUCIBLE FUNCTIONAL GROUPS MIGHT INFLUENCE THE CHOICE OF REDUCING
AGENT AND REACTION CONDITIONS.

FACTORS INFLUENCING CARBOXYLIC ACID PROPERTIES BEYOND THE
CarBoxYL GROUP

W/HILE THE CARBOXYL GROUP IS PARAMOUNT, OTHER STRUCTURAL FEATURES OF THE CARBOXYLIC ACID MOLECULE CAN
SUBTLY BUT IMPORTANTLY MODULATE ITS PROPERTIES.

CHAIN LENGTH AND BRANCHING

AS DISCUSSED CONCERNING SOLUBILITY, THE LENGTH OF THE HYDROCARBON CHAIN IS A PRIMARY DETERMINANT OF THE BALANCE
BETWEEN POLAR AND NONPOLAR CHARACTER. LONGER CHAINS INCREASE HYDROPHOBICITY. BRANCHING IN THE HYDROCARRBON
CHAIN CAN INFLUENCE MELTING AND BOILING POINTS DUE TO ITS EFFECT ON MOLECULAR PACKING AND VAN DER W/ AALS FORCES.
BRANCHED ISOMERS OFTEN HAVE LOWER MELTING POINTS THAN THEIR STRAIGHT-CHAIN COUNTERPARTS.

AROMATIC VS. ALIPHATIC CARBOXYLIC ACIDS

AROMATIC CARBOXYLIC ACIDS, WHERE THE CARBOXYL GROUP IS DIRECTLY ATTACHED TO AN AROMATIC RING (E.G./ BENZOIC
ACID), EXHIBIT DISTINCT PROPERTIES. THE AROMATIC RING CAN PARTICIPATE IN RESONANCE WITH THE CARBOXYL GROUP,
INFLUENCING ITS ACIDITY. ELECTRON-WITHDRAWING SUBSTITUENTS ON THE AROMATIC RING SIGNIFICANTLY INCREASE ACIDITY,
WHILE ELECTRON-DONATING SUBSTITUENTS DECREASE IT, OFTEN TO A GREATER EXTENT THAN IN ALIPHATIC CARBOXYLIC ACIDS
DUE TO DIRECT RESONANCE EFFECTS.

Presence oF OTHER FUNCTIONAL GROUPS

THE PRESENCE OF OTHER FUNCTIONAL GROUPS WITHIN THE MOLECULE CAN LEAD TO INTRAMOLECULAR INTERACTIONS OR
INFLUENCE THE ELECTRONIC ENVIRONMENT OF THE CARBOXYL GROUP. FOR EXAMPLE, A HYDROXYL GROUP OR AN AMINO GROUP
CAN PARTICIPATE IN INTRAMOLECULAR HYDROGEN BONDING, AFFECTING ACIDITY AND PHYSICAL PROPERTIES. A DICARBOXYLIC
ACID, POSSESSING TWO CARBOXYL GROUPS, WILL EXHIBIT AMPLIFIED ACIDITY AND DIFFERENT INTERMOLECULAR INTERACTIONS
COMPARED TO A MONOCARBOXYLIC ACID.

STEREOCHEMISTRY

W/HILE LESS COMMON IN DETERMINING GENERAL BULK PROPERTIES, STEREOCHEMISTRY CAN BECOME RELEVANT IN CHIRAL
CARBOXYLIC ACIDS OR WHEN CONSIDERING SPECIFIC BIOLOGICAL INTERACTIONS. THE THREE-DIMENSIONAL ARRANGEMENT OF
ATOMS CAN INFLUENCE HOW MOLECULES INTERACT WITH EACH OTHER OR WITH BIOLOGICAL RECEPTORS, IMPACTING PROPERTIES
LIKE ENZYME BINDING OR CRYSTAL PACKING.



ADVANCED STRUCTURAL CONSIDERATIONS AND THEIR IMPACT

DELVING DEEPER INTO STRUCTURAL NUANCES REVEALS FURTHER LAYERS OF INFLUENCE ON CARBOXYLIC ACID PROPERTIES.

STERIC HINDRANCE

BULKY SUBSTITUENTS NEAR THE CARBOXYL GROUP CAN CAUSE STERIC HINDRANCE. THIS CAN AFFECT THE RATE OF REACTIONS
AT THE CARBOXYL GROUP BY PHYSICALLY BLOCKING THE APPROACH OF NUCLEOPHILES OR ELECTROPHILES. IN SOME CASES,
STERIC EFFECTS CAN ALSO INFLUENCE THE CONFORMATION OF THE MOLECULE, IMPACTING INTERMOLECULAR INTERACTIONS AND
PHYSICAL PROPERTIES LIKE MELTING POINT.

ELecTrONIC EFFECTS OF HETEROATOMS

THE INCORPORATION OF HETEROATOMS (ATOMS OTHER THAN CARBON AND HYDROGEN) INTO THE CARBON CHAIN CAN HAVE
PROFOUND ELECTRONIC EFFECTS. FOR INSTANCE, THE PRESENCE OF ELECTRONEGATIVE ATOMS LIKE OXYGEN OR NITROGEN WITHIN
A CHAIN CAN LEAD TO SIGNIFICANT INDUCTIVE EFFECTS, ALTERING THE ELECTRON DENSITY DISTRIBUTION AROUND THE CARBOXYL
GROUP AND, CONSEQUENTLY, ITS ACIDITY AND REACTIVITY.

CONFORMATIONAL FLEXIBILITY

THE FLEXIBILITY OF THE HYDROCARBON CHAIN INFLUENCES HOW CARBOXYLIC ACID MOLECULES CAN PACK IN A SOLID OR ORIENT
THEMSELVES IN A LIQUID. CONFORMATIONAL ISOMERS CAN HAVE SLIGHTLY DIFFERENT PROPERTIES. THIS FLEXIBILITY IS
PARTICULARLY IMPORTANT WHEN CONSIDERING INTERACTIONS WITH SURFACES OR BIOLOGICAL MOLECULES WHERE SPECIFIC
ORIENTATIONS ARE FAVORED.

FAQ

Q: How DOES THE LENGTH OF THE CARBON CHAIN AFFECT THE ACIDITY OF A
CARBOXYLIC ACID?

A: THE LENGTH OF THE CARBON CHAIN INFLUENCES THE INDUCTIVE EFFECT. LONGER ALKYL CHAINS ARE ELECTRON-DONATING,
WHICH PUSHES ELECTRON DENSITY TOWARDS THE CARBOXYL GROUP, DESTABILIZING THE CARBOXYLATE ANION AND THUS
DECREASING ACIDITY. SHORTER CHAINS HAVE A LESS PRONOUNCED EFFECT.

QI \WHAT IS THE PRIMARY REASON FOR THE HIGH BOILING POINTS OF CARBOXYLIC ACIDS
COMPARED TO ALCOHOLS OF SIMILAR MOLECULAR WEIGHT?

A: THE PRIMARY REASON IS THE FORMATION OF STABLE DIMERS THROUGH STRONG HYDROGEN BONDING BETWEEN CARBOXYLIC
ACID MOLECULES. THESE DIMERS EFFECTIVELY INCREASE THE MOLECULAR WEIGHT AND THE STRENGTH OF INTERMOLECULAR
FORCES THAT NEED TO BE OVERCOME FOR BOILING.

QZ How DO ELECTRON-WITHDRAWING GROUPS ON THE AROMATIC RING OF A BENZOIC



ACID DERIVATIVE AFFECT ITS ACIDITY?

A: ELECTRON-WITHDRAWING GROUPS ON THE AROMATIC RING, SUCH AS NITRO GROUPS OR HALOGENS, SIGNIFICANTLY INCREASE
THE ACIDITY OF BENZOIC ACID. THEY STABILIZE THE CARBOXYLATE ANION THROUGH BOTH INDUCTIVE AND RESONANCE EFFECTS,
MAKING IT EASIER FOR THE PROTON TO DISSOCIATE.

QZ WHAT IS THE ROLE OF RESONANCE IN THE ACIDITY OF CARBOXYLIC ACIDS?

A: RESONANCE STABILIZATION OF THE CARBOXYLATE ANION IS A FUNDAMENTAL REASON FOR THE ACIDITY OF CARBOXYLIC
ACIDS. THE NEGATIVE CHARGE IS DELOCALIZED ACROSS BOTH OXYGEN ATOMS OF THE CARBOXYLATE GROUP, MAKING THE ANION
MORE STABLE AND THE PARENT ACID MORE LIKELY TO DONATE A PROTON.

QI How DOES BRANCHING IN THE HYDROCARBON CHAIN OF A CARBOXYLIC ACID AFFECT
ITS PHYSICAL PROPERTIES LIKE MELTING POINT?

A: BRANCHING GENERALLY REDUCES THE EFFICIENCY OF MOLECULAR PACKING IN THE SOLID STATE, LEADING TO WEAKER
INTERMOLECULAR FORCES AND OFTEN A LOWER MELTING POINT COMPARED TO THE STRAIGHT-CHAIN ISOMER.

QI CAN THE PRESENCE OF ANOTHER FUNCTIONAL GROUP ON THE SAME MOLECULE
INFLUENCE THE ACIDITY OF A CARBOXYLIC ACID?

A: YES, OTHER FUNCTIONAL GROUPS CAN INFLUENCE ACIDITY. FOR EXAMPLE, A NEARBY ELECTRON~WITHDRAWING GROUP CAN
INCREASE ACIDITY BY STABILIZING THE CARBOXYLATE ANION, WHILE AN ELECTRON-DONATING GROUP CAN DECREASE IT BY
DESTABILIZING THE ANION. INTRAMOLECULAR HYDROGEN BONDING CAN ALSO PLAY A ROLE.

Q: WHY ARE SHORT-CHAIN CARBOXYLIC ACIDS SOLUBLE IN WATER?

A: SHORT-CHAIN CARBOXYLIC ACIDS ARE SOLUBLE IN WATER DUE TO THEIR ABILITY TO FORM STRONG HYDROGEN BONDS WITH
WATER MOLECULES VIA THEIR POLAR CARBOXYL GROUP. THIS INTERACTION OVERCOMES THE HYDROPHOBIC EFFECT OF THE
SHORT HYDROCARBON CHAIN.
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