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Oxidation of Alcohols

The Rule of Diminishing Returns




Jll Essential Exam Vocabulary

Dehydrogenation

Hy T

= Oxidized
H Product

The core mechanism of alcohol
oxidation. Involves the cleavage of
an O-H and C-H bond to form a
carbon-oxygen double bond
(C=0).

Aldehyde Carboxylic Acid

Pyridinium Chlorochromate. A
complex of CrO3 with pyridine and
HCI. Acts as a mild stopping agent
that halts oxidation exactly at the

aldehyde stage.
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A
ll The 1° Alcohol Ladder R-COOH  OTopal

(Carboxylic ‘Acid)

R-CHO

PCC or CrO3 (Aldehyde)
(anhydrorous)

Mild agents stop Strong agents go

at the first landing. straight to the top.
R-CH,-0OH Acidified
(1° Alcohol) KMnO4
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The 2° Alcohol Pathway A
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R-CH(OH)-R' R-CO-R'
(2° Alcohol) (Ketone)

Secondary alcohols only take one step. They are oxidised to
ketones. There is no normal second step to a carboxylic acid.




3° Alcohol Resistance A
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Normal Oxidation

R,C-OH

Under elevated temperatures with
strong oxidising agents like KMnO,, the
molecule undergoes C-C bond cleavage.

Tertiary alcohols do not undergo

oxidation reactions. The ladder
1s blocked.

Forms a mixture of carboxylic acids
containing fewer carbon atoms.




The Heated Copper Fork

r

Alcohol Vapours
+

Heated Cu at 573 K

Dehydrogenation

Forms Aldehydes
& Ketones

Dehydration

Forms Alkenes
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JEE Trap Alert

[+] - - — "'f — -
Watch .
for this

" Examiners will use Heated Cu at 573 K
f - to trick you. Do not assume one catalyst
' means one reaction type!
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H,
12/ 2° Alcohol + Cu/573K = DF:NDIlda ) ymKe)) —7";“(
3° Alcohol + Cu/573K = IDINDLTYmEe] ;;lf(




Key Takeaways
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» Oxidation capacity diminishes with degree: 1°
goes to acids (with strong agents) or aldehydes

(with PCC/Cr03), 2° stops at ketones, and 3°
completely resists normal oxidation.

« When passing vapours over heated Cu (573 K),
1° and 2° alcohols undergo dehydrogenation, but
3° alcohols undergo dehydration to form alkenes.
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