NEET Chemistry Concept Deck

9.6.4 The Hinsberg Test

Distinguishing Primary, Secondary, and Tertiary Amines

Result: Soluble sulfonamide
R—NH>

R-NH2 (Primary Amine)

Reaction with CEH5502ClI yields
N-alkylbenzenesulphonamide. The acidic hydrogen
(H) on the nitrogen allows solubility in alkali (KOH).

Observation: Clear solution formed.

R-NH, + CgHgS0,C1 — R-NH-505-CgHg
(N-alkylbenzenesulphonamide) + HC1

[Diagnostic Algorithm] [Amine Separation]

CeHsS0,C1
(Benzenesulphonyl Chloride)
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Result: Insoluble sulfonamide
R,-NH
R2-NH (Secondary Amine)

Reaction with C6Hg502Cl yields
N,N-dialkylbenzenesulphonamide. Lacks an
acidic hydrogen on nitrogen, insoluble in alkali.

Observation: Insoluble precipitate formed.

Rz-NH + CgHgS03C1 = Ro-N-502-CgHg
(N,N-dialkylbenzenesulphonamide) + HC1

—

R 3 s N Result: No reaction

R3-N (Tertiary Amine)

No reaction with C6H5S02CI due to the absence
of hydrogen on the nitrogen atom.

Remains as an unreacted amine.
Observation: No reaction [ No change in phase.

R3-N + CgHgS0,C1 — No Reaction



The Diagnostic Tool: Hinsberg’s Reagent &

Benzenesulphonyl chloride, known as

O O Hinsberg's reagent, reacts
\\ // conditionally with amines to form
S P C| sulphonamides.

\
O

Modern Standard: Today,
benzenesulphonyl chloride is
frequently replaced by
p-toluenesulphonyl chloride in
laboratory and industrial

C6H5S02C1 settings.



1° Amines: Soluble Sulphonamide Formation

Primary amines react with Hinsberg's reagent to yield a highly acidic product.

C6H5S02C1 + C2H5NH2 — N-ethylbenzenesulphonamide + HCL

Key Mechanism & Product Solubility

O H
Strongly Acidic: The strong \\ N
electron-withdrawing o
sulphonyl group makes this A/ \ CZH5 Eg
hydrogen easily removable. | O
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[Solubility: Soluble in Alkali]
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2° Amines: Insoluble Sulphonamide Formation

Secondary amines react to form a sulphonamide, but lack the necessary structure for acidity.

C6H5S02C1 + (C2H5)2NH — N,N-diethylbenzenesulphonamide + HC1

No Hydrogen Attached:
Because the nitrogen lacks
an attached hydrogen, the

molecule is not acidic.
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[Solubility: Insoluble in Alkali]



3° Amines: The Non-Reactive Case A

Tertiary amines completely lack a replaceable
hydrogen atom on the nitrogen.

06H5802C1 + R3N —> NO REACTION

Without a replaceable hydrogen to initiate the reaction,
no sulphonamide can form.

[Solubility: Remains insoluble in alkali (soluble in acid)]



The Diagnostic Algorithm A}

Product forms and dissolves .
to create a clear solution.

11° Amine]

Add Hinsberg
Reagent & Aqueous
Alkali to
Unknown Amine

Product forms but remains as '
an insoluble precipitate.

[2° Amine]

No reaction occurs; original '
amine remains insoluble.

[3° Amine]




Rapid Recall Matrix: Amine Separation A

Reagent Reaction Acidic H Present? | Alkali Solubility

Forms N-

0
1% Amine alkylbenzenesulphonamide SOHIDEC
0 : Forms N,N-
2° Amine dialkylbenzenesulphonamide x Insoluble
Insoluble

3° Amine No Reaction x

(No Product)

Key takeaway: This differential reactivity enables both the rapid
identification and the physical separation of amine mixtures.



What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where

vV VvV VYV VvV WV

Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




