CHAPTER 8 » ORGANIC ANALYSIS

Tollens,

Fehling &
Haloform
Tests

The definitive diagnostic toolkit for
distinguishing aldehydes and ketones
through mild oxidation.
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[Ag (NH3) o1+ Cu* / Tartrate




MILD OXIDATION « GENERAL ALDEHYDES

Tollens’ Test and the Silver Mirror
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The Reagent

Freshly prepared
ammoniacal silver nitrate
in an alkaline medium.

[Ag(NH;),]*
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The Target

Oxidizes both aliphatic
and aromatic aldehydes
to their corresponding
carboxylate anions.
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The Observation

Ag+ is reduced to
metallic Silver, depositing
a bright silver mirror on
the glass.
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RCHO + 2[Ag(NH3),]* + 30H" - RCOO~ +(2Agd + 4NH; + 2H,0




MILD OXIDATION ¢ ALIPHATIC ALDEHYDES
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The Reagent Mixture

Equal parts Solution A
(aqueous CuSO,) and
Solution B (alkaline
sodium potassium tartrate
| Rochelle salt).
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Fehling’s Test and the Cupric Reduction
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The Target

Strictly limited to aliphatic
aldehydes. Ketones and
aromatic aldehydes do

not respond.
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The Observation

Cu?* is reduced to Cu*,
yielding a distinct reddish-
brown precipitate of
Cuprous Oxide.
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RCHO + 2Cu?* + 50H" - RCO0- + (IGO0 + 3H,0
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EXAM-SMART EXCEPTION e REACTIVITY LIMITS A

Why Aromatic Aldehydes Fail Fehling’'s Test TopAl
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1. The Copper Limit

Cu?* in Fehling's reagent is a significantly
weaker oxidizing agent than the Ag™ used in
Tollens' test.
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2. Resonance Stabilization

Highly The aromatic benzene ring stabilizes the
electrophilic carbonyl group through resonance. This
decreases the electrophilicity of the
carbonyl carbon, making it too stable for
weak oxidation.




SPECIFIC OXIDATION « ALPHA-METHYL GROUPS
The Haloform Cleavage Reaction
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The Target CH,;-CO-

Carbonyl compounds possessing at least one methyl
group directly attached to the carbonyl carbon.
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The Reagent NaOX
Sodium hypohalite.
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The Cleavage CHX,

The alpha-methyl group is cleaved off and converted
into a haloform. The remaining molecule becomes a
sodium carboxylate salt (now one carbon shorter).
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+ CHXj
X = Cl, Br, |

EXAM RULE

Haloform oxidation is strictly selective. It successfully oxidizes the methyl group but completely ignores
carbon-carbon double bonds (C=C) present elsewhere in the molecule.




VISUAL IDENTIFICATION « THE IODOFORM APPLICATION A

Spotting the Methyl Ketone with lodoform

The Practical Setup The Diagnostic Result Extended Scope

Conducted using Sodium Produces lodoform, a highly Also tests positive for

Hypoiodite. visible, distinctively yellow molecules with a secondary
crystalline precipitate. alcohol group. The reagent

oxidizes this to a methyl ketone
group in situ before cleaving it.

NaOI CHI3 CH3CH(OH) - CH3CO-

R-CO-CH3 + 3NaOI - R-COONa +(CHI34 + 2NaOH



MASTER SYNTHESIS « QUICK REVISION A

The Diagnostic Identification Matrix
r | . B
Tollens' Test Fehling's Test lodoform Test
Aliphatic Aldehyd & 3
(el.z.iil 1I;:rf:,u::a:ai,) g ﬁ' %; )(
Aromatic Aldehyde :
(e.g., Benzaldehyde) 6 i’ )( )(
Methyl Ketone
(e.g., Acetophenone) x x
Other Ketone
(e.g., Benzophenone) x )( x

\,

Aldehydes respond to mild oxidation; Methyl Ketones respond to haloform cleavage.

Cross-reference this matrix to confidently solve distinguishing pair questions.
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