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CARBOXYLIC ACIDS AND DERIVATIVES – SUMMARY & EXERCISES

Structure, Nomenclature and Reactivity for Carboxylic Acids

• Nomenclature: Replace the ‘e’ with ‘oic acid’, Priority given to carboxy group – carboxy carbon 
numbered as '1'

• sp  2   hybridised  carboxy  carbon   has  a  partial  positive  charge  and  hence  is  susceptible  to 
nucleophilic attack (break C – O bond)

• hydrogen   has partial positive charge and hence O – H bond easily broken to donate H  +   (act as 
acid)

Exercise 1
Draw the structural formulae for methanoic acid, 3-methylbutanoic acid, benzoic acid, 2-phenylethanoic acid

Acidity of Acids
• carboxylic acids are weak acids hence dissociate partially in water to give H3O+

• carboxylate  ion  is  resonance  stabilised as  the  negative  charge  is  delocalised  extensively 
between 2 electronegative  oxygens.  This  favours the equilibrium to  lie  towards the  right, 
forming  more  H3O  +   and  hence  carboxylic  acids  are  relatively  more acidic than  other  organic 
compounds.

Effect on Substituents on Acid Strength
• In  general,  factors  that  disperse  the  negative  charge on  oxygen  of  the  carboxylate  ion  (eg 

electron-withdrawing groups) will stabilise the ion and will increase the strength of acid.
1. Type of Halogen
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2. Number of Halogens

3. Position of Halogen

Exercise 2
Select the stronger acid in each of the following pairs of carboxylic acids. Explain your answer.
(a) CH3COOH and CH2FCOOH
(b) CH2FCOOH and CH2ClCOOH
(c) CH3CH2CHClCH2COOH and CH3CHClCH2CH2COOH

Comparing Acid Strength with Phenols and Alcohols

2

http://www.chemistryguru.com.sg/


Chemistry Guru :: Making Chemistry Simpler ::   www.chemistryguru.com.sg  

Acid strength depends on stability of anion formed by dissociation of the acid

Structure, Nomenclature and Reactivity for Acids Derivatives

• sp2 hybridised carboxy carbon is susceptible to nucleophilic substitution (break 
C – A bond)

Exercise 3
Draw  the  structural  formulae  for  2-methylpropanoyl  chloride,  benzoyl  chloride,  phenyl  ethanoate,  ethyl  
propanoate and phenyl benzoate.
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• Reaction: Nucleophilic Substitution

• Order of reactivity:

• Ease of hydrolysis

Condensation polymerisation
• polyesters,  widely  used  as  synthetic  textile  fibres,  can  be  formed  by  the  reaction  between  a 

dicarboxylic acid and a diol.
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4. Exercise 4 - Preparation and Reactions  
Reactant Product Reagent Condition Type Obsvn Equation Remarks
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