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Carboxy group: -COOH, -CO2H, 
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10.1 NOMENCLATURE RULES

IUPAC:  Replace –e of alkane name with –oic acid

Cyclic: Cycloalkanecarboxylic acids

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=K.+Peter+C.+Vollhardt&text=K.+Peter+C.+Vollhardt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Neil+E.+Schore&text=Neil+E.+Schore&sort=relevancerank&search-alias=books


Asst. Prof. Gülbin KURTAY
For more details please study: Organic Chemistry: Structure and Function Eighth Edition

K. Peter C. Vollhardt (Author), Neil E. Schore (Author) ISBN-10: 1319079458

10.2 RESONANCE

Ketones versus Carboxylic Acids:
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10.2 ACIDITY

The carboxy group is relatively acidic:

Reasons:

1. Carbonyl carbon is inductively strongly electron withdrawing,

2. Carboxylate ion is stabilized by resonance.

Acetate ion
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10.2 ACIDITY
Electron withdrawing groups increase the

acidity (decrease pKa):

CH3COOH pKa = 4.76 

CF3COOH pKa = 0.23

Distance affects acidity:
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10.3 BASICITY
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10.4 SYNTHESIS OF CARBOXYLIC ACIDS

1. Oxidation of primary alcohols and aldehydes

With KMnO4; or CrO3, H2O; or HNO3; or H2O2

Recall Cr(VI) oxidation:

In H2O: Forms hydrate, which 

oxidizes to acid
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10.4 SYNTHESIS OF CARBOXYLIC ACIDS

2.  Carbonation: Organometallic reagents and carbon dioxide

Synthetic strategy: RH → RX → RMgBr → RCO2H
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10.4 SYNTHESIS OF CARBOXYLIC ACIDS

3.  Nitrile hydrolysis

With aqueous acid or base, e.g. NaOH, H2O:
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10.5 REACTIONS OF CARBOXYLIC ACIDS

Nucleophilic substitution occurs by addition-
elimination
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10.5 REACTIONS OF CARBOXYLIC ACID DERIVATIVES
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10.6 SYNTHESIS OF CARBOXYLIC ACID DERIVATIVES

A.  Acyl Halides:
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10.6 SYNTHESIS OF CARBOXYLIC ACID DERIVATIVES

A.  Acyl Halides:

Therefore use other reagents: SOCl2, PCl5, PBr3
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10.6 SYNTHESIS OF CARBOXYLIC ACID DERIVATIVES

B.  Anhydrides
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10.6 SYNTHESIS OF CARBOXYLIC ACID DERIVATIVES

C.  Esters:

Alcohols + carboxylic acids, cat. mineral acid, reversible
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10.6 SYNTHESIS OF CARBOXYLIC ACID DERIVATIVES

D.  Amides

Heat carboxylic acid with an amine:
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10.6 OTHER REACTIONS OF CARBOXYLIC ACIDS

1. Reduction by LiAlH4

2. Hell-Volhard-Zelinsky Reaction 
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