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Properties due to -NH, as well as -COOHGroup

(1) Effect of Heat : o-, p- and y- as well as 8-amino acids give different
products upon heating. This reaction is used in distinguishing these amino acids
from each other.

(a) o-Amino acids : Upon heating give cyclic diamide as a result of
condensation of two molecules of amino acid is such a way that — NHy group of
one amino acid combines with — COOH group of other and two molecules of
water are lost. Products formed are 2, 5- diketopiperazine.

ﬁ ﬁ
NH{H HO+C NH—C
/ A /
\CII, “H.0 CH \CH:

A T :
A e A
e o HNH N C—N

| |
0 0

2, 5-Diketopiperazine




Properties due to -NH, as well as -COOHGroup

(b) f-Amino acids : When heated undergo p-e B dlimination and eliminafe
ammonia in the process to give o, f-unsaturated carboxytic acids. For example,

R CH — CH, — C00H—— R—CH= CH— COOH + NH
| 0, f-unsaturated acid
Nb,
f-Amino acid



Properties due to -NH, as well as -COOHGroup

Mechanism :
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Properties due to -NH, as well as COOHGroup
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(c) y- and 5-Amino amds give cyclic amides also known as lactams upon
heating.
(i) -Amino acid give y-lactam upon heatmg
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Properties due to -NH, as well as -COOHGroup

(i) 8-Amino acids give d-lactam upon heating by the similar mechanism
as for y-lactam eg.
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Properties due to -NH, as well as -COOHGroup

(2) Reaction with ninhydrin : Amino acids upon heating with alcoholic
solution of ninhydrin (indane —1, 2, 3. Trione) give brilliant blue or violet colour
(only exceptions are proline and hydroxyproline which give yellow colour because
they contain secondary amino group). This reaction is used in qualitative as well

as quantatitgive determination of amino acids. Possible mechanism of appearance
of blue or violet colour is as follows : |
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Coloured product



Hydantoin Formation
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