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Chemical Properties of Amino Acids

Properties due to -NH, Group

L\ B el S

(1) Reactions with mineral aci

acids. For example

H,NCH . COOH + HCl——

|
R

' 8 {
H,N — CH — COOH
|

L R

ids : Amino acids form salts with inorganic

6
Cl

* Hydrochloride of -amino acid

Salts of amino acids with mineral acids are sparingly soluble in water. Free
amino acids can be obtained from these salts by means of strong organic base

like pyridine.



Chemical Properties of Amino Acids

Properties due to -NH, Group

(2) Reaction with Nitrous acid : 0-Amino acids upon treatment with
nitrous acid give o-hydroxy acids
H)N—CH—COOH

}l{ + HONO —— HO — CH — COOH + Ng T + Hy0)

|
R

One mole of nitrogen is eliminated in this reaction for each primary amino

Boup (- NH;;). This reaction constitutes the hasis for Van Slyke method for

the determinat
£ Getlermination of free — ° -
2 Allrerladia  an NH2 _group 1 prOtelnS
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3. Alkylation : Alkylation of amino acids in alkaline medium gives N-alkyl
amino acids. Excess of alkyl halide gives quaternary ammonium salts. These
salts have Zwitterionic character and are known as betaines.

® S R’
H3N — CH — COO @ | 0 |
| +RX —— HoN — CH—CO0 ¢ ;
R | iX
R
Haffr iz O gy cog + 3CH3l ——— (CHg)g N — CHz — COO

Betaine
With 2, 4-dinitrofluorobenzene (Sanger’'s reagent) dinitrophenyl derivat .
are formed which are crystalline compounds. This reaction is used in detect
which amino acid of protein or polypeptide has free — NH, group.
NO-

S

O,N F - H-N CHCOONa O

» : ] HI
R

2. 4-Dimitrofluoro
benzene (2. 4-DNF)

NH - (‘ H -—— COONa
K
2. 4-Dantrophenyv] derivative

of amino ac
4t - . . a2 W  a e s - S am T.d"ld
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(4) Acetylation and Benzoylation : They can be acc.tylatcd with acety]
chloride or acetic anhydride. But benzoylation can be carried out by benzoy]

chloride.
HyN — CH — COOH |
x'z ' 4 CH3C0Cl—— CH3CONH — CH - COOH
|
R
H,N — CH — COOH
1'2 + CgH5C0Cl—— CgHsCONH — CH — COOH
I
R

(5 Carbylamine Reaction : As amino acids contain free amino group they
give isocyanides with chloroform and alcoholic caustic potash :

HyN — CH — COOH |
| + CHCl3 + 3KOH—— CN — CH — COOH + 3KCl

R
| + 3H70
R
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(6) Deamination : Upon heating with hydroiodic acid they give fatty acids
at 200°C. During process ammonia is eliminated.

HI
HyN — CH — COOH ——» RCH,C00H + NH

elimination of nitrogen,
HyN — CH — COOH

1,1 #NOCl— CICH — COOH + Ny + Hy0

|
R

Nitrosyl bromide give the same reaction,
"
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@) Reaction with formaldehyde : With excess of formaldehyde
condensation takes place at — NH, group and methylene amino acid is formed :

HCH = 0 + HyNCHCOOH == CHy = N = CH — COOH + Hy0

| |
R R

Methylene amino neid

This reaction blocks amino group of amino acid and is used in the formol
titration method (Sorenson method). Product of the reaction contains one
—COOH group which can be titrated by stan ard alkali solution using

phenolphthalein as an indicator.
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Properties due to -COOH Group

(1) Reactions with alkali : Salt formation takes place :
HoN — CH — COOH + NaOH —— HpN — CH — COONa + Hy0
I I
R R

Sodium salt of amino acid

(2) Reaction with acyl chloride : Suspension of amino acid in acid
chloride upon treatment with PClg produces the hydrochloride of acid chloride

H,N — CH — COOH + PCly —— HyNCH — COCl + POCl3 + HCI
| I
R R
@ e
H,N — CH — COCl + HCl—— [ HyN — CH — COCl ] Cl

l |
R _ R
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(3) Reaction with Lithium aluminium hydride : This reaction reduces

— COOH group to primary alccholic group and amino alcohols are formed,

LAIH
HN — OH — CO0H —— HN — CH — CH,
| | Amino alcohol
i R
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Chemical Properties of Amino Acids

(4) Decarboxylation : Amino acids can be decarboxylated by heating as
wellasbythoactionof.dda.bworspedﬁcemymestopnmuyammu:

Ba(OH
HyN — CH — COOH —— %, RCHyNH, + BaCO; + H,0

l
R

Some decarboxylation reactions are important from .hiolowical point of view.
For example, decarboxylation of histidine to give histamine.

o || | ..
k |L_cn. Cll - COON | =it Clly CHiy NII,
et vl
Z NH, |
I H

N
- . |
k,. ! Batidanc | intamine
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(5) Dakin-West reaction : When amino acids are -heated with ot
anhydnde in pyridine solution methyl 0- -acetamido-ketones, are formed m i
reaction is known as Dakin-West reaction.

(CH,C0),0
HyN — CH — COOH —— HyCCONH — CH — COCHj
l Pyridine I
R R

(6) Reaction with ammonia : Aminoacid ester form amides upon reaction
with ammonia.

HyN — CH — COOEt + NHg—— HoN — CH — CONH, + EtOH

| |
R R




Chemical Properties of Amino Acids

(7) Chelation ; Amino acids form chelate compounds with heavy mefals
Por example, when copper oxide is heated with aqueous solution of glycine
chelate compound is formed in the form of deep blue needles

| b

HaC C*CU "”ch NH2 -(=(
2 ’ ’ \Cu< ‘
LN 0 0+C- v BN-Ch



