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19.1 Intro to Aldehydes & Ketones 19.2 Nomenclature 19.3 Making Aldehydes & Ketones  
19.4 Intro to Nucleophilic Addition 
Reactions 

19.5 Oxygen Nucleophiles: 
Acetals & Hemiacetals 

19.6 Nitrogen Nucleophilies: Imines 
and Enamines 

19.7 Hydrolysis of Acetals, Imines, 
& Enamines 

19.9 Hydrogen Nucleophiles: 
Reduction Reactions  

19.10 Carbon Nucleophiles: 
Grignards, Cyanide, and Wittigs 

19.12 Synthesis Strategies 
 
[19.1] Introduction to some Cool Aldehydes & Ketones 
 

 
[19.2] Nomenclature 
 
Aldehyde parent Ketone parent Aldehyde or ketone 

substituent on parent chain 
Single C aldehyde 
substituent 

-anal -one -oxo -carbaldehyde 
 
Draw structures from names… 
 
Butanal 3-oxobutanal  4-hydroxy-2-pentanone cyclohexanecarbaldehyde 
 
 
 
 
 
 
 

 
 
Reaction Review – what have we learned about aldehydes & ketones so far? 

 

H

O

Cinnamaldehyde
(cinnamon fragrance)

H

O

Benzaldehyde
(almond extract)

O

l-Menthone
(peppermint 
component)

O

Thujone
(absinthe 
component)
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[19.4] Nucleophilic Attack at Carbonyl C 
 
 Basic Conditions 
 

  
 
 
 
 
 
 Acidic Conditions 
 
 

 
 
 
 
Nucleophilic Addition: A sampler platter of hydrogen, carbon, and oxygen nucleophiles 
 

 
 

O
δ+

δ-

Nu:

O :NucH OH
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Basic Nucleophilic Addition Mechanism – Grignard & Hydride Additions 
 
 

 
 

[19.10] Organomagnesium bromides (Grignards) 
 
**Grignards are carbon-nucleophiles**   Carbon Electrophiles: 
            Alkyl Halides, Carbonyl C’s, Epoxide C’s 
 

 
 
 
 
 
 

Examples 
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[19.9] Aldehyde & Ketone Reductions – Hydride Additions 
 
**Hydrides are hydrogen-nucleophiles** 
 NaBH4 = sodium borohydride  LiAlH4 = lithium aluminum hydride 
 
 
 
 
 
 
Limitations: 
 
 
 
 
 

Examples 
 

 
 
 

Aldehydes are more reactive than ketones and esters ** 
 
 
 
 
 
 

Chemoselective Reactions Examples 
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Simple Acidic Nucleophilic Addition Mechanisms – Cyanohydrins & Hemiacetals 
 

 
 

 
[19.10] Addition of HCN: Cyanohydrin Formation 
 

 
 
 
 
 
 
 
 
 
[19.5] Addition of Alcohols: Hemiacetal Formation 
 
 
 

 
 
 
 
 
 
Hemiacetals in Nature: Sugars 
 

 
 
 
 
 

OHH
HHO
OHH
OH

CH2OH
Glucose

O H

O
OH

HO
OH

OH

HO

H
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Aldehydes & Ketones gone wild! 
When they lose their carbonyl oxygen… 
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[19.6] IMINES & ENAMINES FROM ALDEHYDES & KETONES 
 
 
 

 
 
 
 

 
 
Imine Mechanism  

 
 
 
 
 
 
 
 
 
 
 
 

Enamine Mechanism  

 
 
 
 
 
 
 
 
 
 

Predict the products: 
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[19.5] ACETALS FROM ALDEHYDES & KETONES 
 

 
 
Acetal Mechanism – The Combo! 

 
 
 

 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 

 
 

Predict the products: 
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[19.7] Imine, Enamine, and Acetal Hydrolysis 
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ALKENES & ALKANES FROM ALDEHYDES & KETONES 
 

 
 

 
 
[19.6] Wolff-Kishner Reduction 
 

 
 
 
 
 
 
 
[19.10] Wittig Reagent 
 
 

 
 
 
 
 
 
 Reaction with ketone 
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Ketone Reaction Starburst 
 
 
 
 
 

 
 
 

  



8B, Chapter 19 

 L6-12 

[19.5] Acetal Protecting Group – Temporarily mask aldehydes & ketones 
 
 
 

 
 
 
 
 
 
 
 
 
 Both syntheses below require a protecting group. Outline the steps. 
 

 
 

 
 
 


