
The Carbonyl 

Functional Group: Reactivity



Learning Outcomes

1. Describe why the carbonyl carbon is 

reactive

2. Evaluate the mechanism for ester 

hydrolysis and why the products gives 

soap!

3. Describe how soaps and detergents 

work.



Common Functional Groups



Carbonyl Compounds for CHEM 60



Esters



Reactions of Esters

Are esters electrophilic?



Saponification of Esters



Saponification of Esters

High-Energy 

Tetrahedral Intermediate!



Saponification of Esters: What Happens Next?



Revisit pKa Table
Recall that weaker bases are better leaving groups.



Saponification Is An Equilibrium Reaction

Hydroxide is a suitable leaving group in basic conditions.



Saponification: Are We Done??



Saponification: Acid Workup



Saponification: Overall Reaction

Overall Reaction:



Problem 1

What is the product for the following reaction?



Problem 1 - Solutions

What is the product for the following reaction?



What if We Don’t Add Acid And 

Just Do The First Saponification Step?



Production of Soap!

Soap!



Soap is a Mixture of Carboxylate Anions!


