
The Carbonyl 

Functional Group: Structure



Learning Outcomes

1. Classify a carbonyl compound as either an 
aldehyde, ketone, carboxylic acid, ester, or amide

2. Note, by example, that heteroatom derivatives 
are common in biology

3. Describe ketosis in your own authentic voice and 
state what ketone bodies are

4. Recognize the role of esters as scents and 
flavoring agents

5. At Home: Use homework questions to investigate 
the physical properties of carbonyl compounds.



Common Functional Groups



Carbonyl Compounds for CHEM 60



Some Common Aldehydes

Aldehydes are often used in fragrances



Some Common Ketones

Ketones are often used as solvents, 

pharmaceuticals, and precursors to 

polymers.



Fume Hoods Make Great Writing Spaces



Acetone Cleaning



Which of the Following 

Polymers Dissolves in Acetone?

Polystyrene

PS

Polypropylene

PPE

Polyvinyl Chloride

PVC

Acrylonitrile Butadiene Styrene

ABS

Acetone



Acetone Cleaning Revisited

Acetone vs. PS and ABS (watch first 2:10)

https://www.youtube.com/watch?v=tkOeqa-y890

Acetone vs. PVC (skip forward for about 1 minute in 
total)

https://www.youtube.com/watch?v=LusMOtGwTrA

Acetone vs PPE (watch the entire video)

https://www.youtube.com/watch?v=3TIdqzJq_xo

Spend no more than FIVE minutes 

watching links and then “return” to class.

https://www.youtube.com/watch?v=tkOeqa-y890
https://www.youtube.com/watch?v=LusMOtGwTrA
https://www.youtube.com/watch?v=3TIdqzJq_xo


Acetone Electron Density Map: Electron Localization

Red: High Electron Density

Blue: Low Electron Density



Extra! Chemistry of LEGO!!!



What is Ketosis?



Some Carboxylic Acids and 

Sonoma County Goat Cheese!!

Caproic acid, caprylic acid, and capric 

acid all have names derived from the 

Latin word caper, which means “a 

male goat.” All these acids are named 

after the goat because they have a 

goat-like smell and are present in 

goat’s milk. The structures for the three 

acids are shown below.
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Esters Are NOT Ethers



Some Common Esters



Esters Are Responsible for Many Everyday Smells!!



Perfumes Use Esters

Inis



Perfumes Use Esters

Inis

Geranium



Acetyl-CoA

Acetyl-CoA is a co-enzyme 

that delivers an acetyl 

group in biosynthesis.

Acetyl-CoA is a thioester.

Acetyl-CoA



ATP Contains a 

Phosphoanhydride Functional Group



Classifying Carbonyl Compounds



Problem 1

Identify the following molecule as a 

carboxylic acid, acid chloride, ester, acid 

anhydride, or amide.



Problem 2

The following molecule is isolated from linseed oil. This triglyceride is 

derived from linoleic acid, α-linolenic acid, and oleic acid. 

Identify the following molecule as a carboxylic acid, acid chloride, ester, 

acid anhydride, or amide.



Problem 3

Identify the following molecule as a 

carboxylic acid, acid chloride, ester, acid 

anhydride, or amide.



Amino Acids

Amino acids are amino carboxylic acids.


