UNIT-V ALIPHATIC AMINES

Aliphatic Amines constitute an important class of organic compounds derived by replacing one

or more hydrogen atoms of ammonia molecule by alkyl/aryl group(s)
For example:

CH,
CH,-NH,, C;H~NH,, CH-NH-CH,, CH,N_

~CH,

Classification
Amines are classified as primary, secondary and tertiary depending upon the number of
hydrogen atoms replaced by alkyl or aryl groups in ammonia molecule. If one hydrogen atom of

ammonia isreplaced by R or Ar, we get RNH2 or ArNH2, a primary amine

If two hydrogen atoms of ammonia or one hydrogen atom of R-NH2 are replaced by another
alkyl/aryl(R’) group, we get R-NHR’, secondary amine. The second alkyl/aryl group may be

same or different. Replacement of another hydrogen atom by alkyl/aryl group leads to the
formation of tertiary amine. Amines are said to be

‘simple’ when all the alkyl or aryl groups are the same, and ‘mixed’when they are different |

NH,—> RNIH,—

e Primarvfl® i Secongaiy(27). . Tertiarv(3°®)
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Preparation of Amines
1. Ammonolysis of alkyl halides

The process of cleavage of the C—X bond by ammonia molecule is known as ammeoneolysis. The
reaction is camried out in a sealed tube at 373 K. The primary amine thus obtained behaves as a
nucleophile and can further react with alkyl halide to form secondaryand tertiary amines, and
finally quaternary ammonium salt.

: ./'—\ m = “T[% o
NH, + R—=X —> R-NH.X

Nucleophile Substituted
ammonium salt

The free amine can be obtained from the ammonium salt by treatment with a strong base:

+ . 5 + 3 + T
R-NH X + NaOH — R-NII. + H,O + NaX
The order of reactivity of halides with amines is RT = RBr =RCl.

Scanned with CamScanner



£. Reduction of nitriles
Nitriles on reduction  with lithium aluminium hydride (LiAlH4) or catalytic hydrogenation produce

primary amines.

R-C=N

H,/Ni

Na(Hg)/C,H,OH Ryptes

3. Reduction of amides
The amides on reduction with lithium aluminium hydride yield amines.

el LiA1H
~ R-C—NH, m[lmlo‘*R CH,- NH,

4. Gabnel plzﬂrabmzde svntkes:s

which on heating mth a.l_kyl hahde foilowed by a.lkalme hvdrolysm produces the conespondmg

primarv amine. g
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5. Hoffmann bromamide degradation reaction
Hoffmann developed a method for preparation of primary amines by treating an amide
with bromine in an aqueous or ethanolic solution of sodium hydroxide. In this
degradation reaction, migration of an alkyl or aryl group takes place from carbonyl
carbon of the amide to the nitrogen atom. The amine so formed contains one carbon
- less than that presentin the amide.
0

|
R-C-=NH, + Br,+ 4NaOH —> R - NH, + Na,CO, + 2NaBr + 2H,0

Physical Properties

1.The lower aliphatic amines are gases with fishy odour. Primary amines with three or

more carbon atoms are liquid and still higher ones are solid.

2. Lower aliphatic amines are soluble in water because they can form hydrogen bonds

- with water molecules. However. solubility decreases with increase in molar mass of

-~ amines due to increase in size of the hydrophobic alkyl part. Higher amines are

- essentially insoluble in water. Amines are soluble in organic solvents like alcohol,

- etherand benzene. | i
3. Amines have higher boiling points than nonpolar compound of similar molecular

- weightbecause they can form inter molecular hydrogen bonds due to their polarnature
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' CHEMICAL REACTIONS
1. Basic character of amines
Amines, being basic in nature, react with acids to form salts.

/—\1 e I

R—NH.+HX €2 R—NH, X (Salt)

The reaction of amines with mineral acids to form ammonium salts shows that these
. arebasic in nature. Amines have an unshared pair of electrons on nitrogen atom due to
. whichtheybehaveas Lewisbase. |

- Basicity of amines is related to the1r structure ‘Basic character of an amine depends
~upon the ease of formation of the cation n by acceptmg a proton from the acid. The more
_ stablethe cation is relative to the amine, more basm is the amine.

b2 AUcﬂatwn -

R Ammes undergo alkylanon on reactmnw1th 'ﬂkyl hahdes

' RNH |
2 S R -Fﬁr" Ra“ _FIX"’RX RN

' 1 _Amme 2 Amlne . 3}\ me il
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3. Acylation

~ Aliphatic amines react with acid chlorides and anhydrides to form N-substituted
~ amide. This reaction is known as acylation. The reaction is carried out in the presence

. of a base stronger than the amine, like pyridine, which removes HCI so formed and
S sh1ﬂs the equilibrium to the right hand side.

/\?Hs | H i

C.H-N-I1 ¢ mﬂcngm-c-&l—z»cu—w _C-CH, + H-Cl

l
i GO ot o— JB O
Ethanamine . ~N-Ethylethanamide *ﬁ,
H

|

CH,—N: + (:H—(iJI cih e B ———> LH—-—I\ZH(—CH + H—C1
|
C,H.
N Ethylethanamme

Amines also react with benzo Myl chlonde (CGH;COCI) This reaction is known as
benzoylation. Al

CH,NH,
- Methanamine 3¢

Scanned with CamScanner



4. Carbylamine reaction _
Aliphatic and aromatic primary amines on heatmg with chloroform and %@911(:
potassium hydroxide form isocyanides or carbylamines which are foul smelling

substances. Secondmy and tert1ary a:mmes do not show this reaction. This rmction s

\\\\\\

amines.

R—NH, + CHCL + 3KOH M:» R—NC + 3KCI + 3H o

5. Reaction with nitrous acid (NITROUSACID TEST)
Three classes of amines react differently W1th mtrous amd which is prepared from a
mineral acid and sodium nitrite. ; =

| % I e
NaNO, + “C}} l \T Cl] H ROIT + N2 + HCI

R—NH, + HNO,
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_ (a)Primary aliphatic amines react wﬁh mtmus ac1d to liberate nitrogen gas (seen as
bubbles). | e '
(b)Secondary ahphahc ammes react _w1t 1 ni

layer. '
(c’) Tertiary alxphatlc ammes r
~ Thereisno ws1b1e mgn ofrea

'mus__acid to produce a yellow oily

itrous cid to form soluble nitrile salts. -
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