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NCERT Solutions for Class 12 Chemistry Chapter 13 Amines

Q.13.1:

Write IUPAC names of the following compounds and classify them into primary,secondary and tertiary
amines.

(i) (CH3 )2 CH NH ;

(i) CH3 (CHz )2 NH 2

(i) CH3 NH CH ( CH3 ),

(iv) (CH3 )3 CNH

(v) CsHs NH CH 3

(vi) (CH3 CH, ), N CH3

(vii) m = Br Cs Hy NH>

Solution :

(i) 1 — Methylethanamine ( 10 amine )

(i) Propan = 1 — amine ( 10 amine )

(iii) N = Methyl = 2 — methyl ethanamine ( 20 amine )

(iv) 2 = Methylpropan = 2 — amine ( 10 amine )

(v) N — Methyl benzamine or N — methylaniline ( 20 amine)
(vi) N = Ethyl = N — methyl ethanamine ( 30 amine )

(vii) 3 = Bromobenzenamine or 3 = bromoaniline ( 10 amine )
Q.13.2:

Give one chemical test to distinguish between the following pairs of compounds.

(i) Methylamine and dimethylamine (ii) Secondary and tertiary amines
(i) Ethylamine and aniline (iv) Aniline and benzylamine
(v) Aniline and N-methylaniline.

Solution :
(i) dimethylamine & Methylamine can be made notable by the carbylamine test.

Carbylamine test: foul-smelling isocyanides or carbylamines are formed when Aliphatic & aromatic
primary amines are heated with chloroform & ethanol potassium hydroxide .

Methylamine ( being an aliphatic primary amine ) gives a positive carbylamine test, but dimethylamine
does not.

CH,-NH, + CHCl, +3KOH —— CH, - NC + 3KCl + 3H
Methylamine(1") Methylisocyanide
( foul smelly
(CH, ), NH + CHCl, + 3KOH —— No reaction

(ii) Tertiary amines & Secondary can be made notable by allowing them to react with Hinsberg’s reagent
( benzene sulphonyl chloride, Cs Hs SO» CI ).

A product which is insoluble in alkali is formed when Secondary amines react with Hinsberg's reagent to
form a product that is insoluble in an alkali. For example, N, N - diethyl amine reacts with Hinsberg's
reagent to form N, N — diethyl benzene sulphonamide , which is insoluble in an alkali. Tertiary amines,
however, do not react with Hinsberg'’s reagent.
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(iii) azo - dye test can distinguish aniline & Ethylamine.

When aromatic amines are made to react with HNO  ( NaNO ; + dil. HCI ) at 0 — 5 ° C, A dye is obtained
which is followed by making it react with the alkaline solution of 2 — naphthol. The dye is observed to be
in the following colours: yellow, red, or arange in color. A brisk effervescence is given out by Aliphatic
amines due to the evolution of N, gas under analogous conditions.

3-2 ¥
@NH, + Honp 21K, Q\z NCT + 2H,0

OH Bensenodmronman chionde

+ ot
Q_NSN“ ' Q &.QNE @ iy
pHO-10

Pernscaciliasonusn | = Phenylazo - 2 - naphthol
chloride (orange dye)
2 - Naphiho!
CH,CH, = NH, + HONO Y, C,H,OH + N, T+ H.O

(iv) benzylamine & Aniline can be made notable by reacting them with nitrous acid, which is made ready
in situ from a sodium nitrite & mineral acid. Unstable diazonium salt is formed when nitrous acid reacts
with Benzylamine, which gives a by — product as alcohol along with the evolution of N> gas

NaNOs + HCI [ +
ColsCHy — NH2 + HNO; ———= i [CgHsOH, — NyeT |
(Unstable)

lu:c}

Nat + CoHCH; —OH + HCI
Benzy| alcohol

Benzviamine

In another case, HNO 5 reacts with aniline at a very low temperature which in turn forms stable diazonium
salt. Hence, the evolution of nitrogen gas does not happen.

C,HNH, —8015 ¢ 4 N, Cl + NaCl + 2H.0

(v) N — methylaniline & Aniline can be made notable by using the Carbylamine test.

On heating Primary amines with ethanolic, chloroform & potassium hydroxide, foul-smelling isocyanides
or carbylamines are formed. As Aniline is a primary aromatic primary, it gives a positive carbylamines
test. On the other h&, as, N — methyl aniline is a secondary amine it does not give a positive carbylamines
test.

C,H, =NH, + CHCI, + 3KOH —— C_H, =NC + 3KCl + 31,0
Benzylamine (1) Benzylisocyanide
(foulsmell)

C H,NHCH, + CHCI, +3KOH —— No reaetion
N-Methylaniline

Q.13.3:
Account for the following:

(i) pKb of aniline is more than that of methylamine.

(ii) Ethylamine is soluble in water whereas aniline is not.

(iii) Methylamine in water reacts with ferric chloride to precipitate hydrated ferric oxide.

(iv) Although amino group is o— and p— directing in aromatic electrophilic substitution reactions, aniline
on nitration gives a substantial amount of m-nitroaniline.

(v) Aniline does not undergo Friedel-Crafts reaction.

(vi) Diazonium salts of aromatic amines are more stable than those of aliphatic amines.

(vii) Gabriel phthalimide synthesis is preferred for synthesising primary amines

Solution :

(i) p K , of methylamine is lesser than that of aniline :



-
CHy - NHy

Aniline Methylamine

When, in the above process, Aniline is under resonance, the electrons available on the N — atom are
delocalized over the benzene ring. Hence, the electrons on the N — atom is available in less quantity to
donate.

NH

&-G-9-8-8

While considering the case of methylamine ( due to the + | effect of methyl group ), the electron density
on the N — atom is improved. As an outcome we see that methylamine is more basic than aniline.

Hence, p K , of methylamine is lesser than that of aniline.
(ii) Aniline is not soluble in water while Ethylamine is.
When Ethylamine is reacted with water, it tends to forms intermolecular H — bonds with water.

Thus, it becomes soluble in water.

H H
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C3Hq H C3Hs H

Ethylamine

However, aniline does form H — bonding with water to a very great extent reason being the presence of a
large hydrophobic — Cg Hs group. Therefore, aniline is not soluble in water.

NH;

.

Aniline

(iii) Methylamine in the water when made to react with ferric chloride, precipitates hydrated ferric oxide.

CHy —»— NH; H— OH

Methylamine Water

Due to the presence of — CH3 group & + | effect of, water is less basic than methylamine.

In water, thus, methylamine gives out OH ~ ions by gaining H * ions from water.

CH,-NH, +H-OH —> CH,-NH, +OH

In the above process, Ferric chloride ( FeCl 3 ) splits forming Fe®* & Cl ~ ions in water.

FeCl, —» Fe" + 3CI

OH ~ ion then combines with Fe® * jon and forms an impulsive of hydrated ferric oxide.

2Fe™ + 60H° —— Fe,0,:3H,0
Hydrated

ferric oxide

(iv) Aniline when nitrated gives a substantial amount of m — nitroaniline, while the amino group is o, p —
directing in aromatic electrophilic substitution reactions.

Nitration is carried out in an acidic medium. In an acidic medium, aniline is protonated to give anilinium
ion ( which is meta - directing ).



NH; NH,

NH,
S - - e
Aniline

Anthnium ton m-Nitroaniline (47%)

NO,

Due to the above reason, nitration aniline gives a considerable amount of m - nitroaniline.
(v) Aniline does not take Friedel — Crafts reaction.

Friedel — Crafts reaction is performed in the presence of Al Cl 3. But, as we know that, Al Cl 3 has a acidic
nature, whereas aniline does not. Aniline is basic in nature. Therefore, aniline is then reacted with Al Cl 5
forming a salt ( this has been shown in the equation given below ).

NH, NH,AICH

O — O
Salt

Atiiling

The electrophilic substitution in the benzene ring is deactivated because of the positive charge on the
N - atom, Hence, aniline does not undergo the Friedel - Crafts reaction.

(vi) On comparing the stabilities, we observe that the stability of Diazonium salts of aromatic amines is
more than that of aliphatic amines.

Resonance is undergone by the diazonium ion, which is depicted in the figure given below.

N=N2

N o we
D~ (—0

The stability of the diazonium ion is accounted for by this resonance. Thus, the stability of diazonium
salts of aromatic amines is higher than that of aliphatic amines.

(vii) Gabriel phthalimide synthesis is usually preferred for synthesizing primary amines.
Gabriel phthalimide synthesis is chosen because only 1 ° amine are formed.

This synthesis does not form 2° or 3° amines. Therefore, a pure 1° amine could be formed. Hence, Gabriel
phthalimide synthesis is chosen for the synthesis of primary amines.

Q.134:

Arrange the following:

(i) In decreasing order of the pKb values:

C2H5NH2, C6H5NHCH3, (C2H5)2NH and C6H5NH2
(i) In increasing order of basic strength:

C6H5NH2, C6H5N(CH3)2, (C2H5)2NH and CH3NH2
(iii) In increasing order of basic strength:

(a) Aniline, p-nitroaniline and p-toluidine

(b) C6H5NH2, C6H5NHCH3, C6H5CH2NH2.

(iv) In decreasing order of basic strength in gas phase:
C2H5NH2, (C2H5)2NH, (C2H5)3N and NH3

(v) In increasing order of boiling point:

C2H50H, (CH3)2NH, C2H5NH2

(vi) In increasing order of solubility in water:
C6H5NH2, (C2H5)2NH, C2H5NH2.

Solution :
(i) C, Hs NH, a presence of one — C, Hs group
(C, Hs), NH a presence of two = C, Hs groups.

Therefore, the + | effect is additional in (C 2 H 5) o NH than in C , H 5 NH 5. Therefore, the electron density
over the N-atom is more in ( C, Hs ) , NH than in C, Hs NH 5. Hence, ( C, Hs ), NH is more basic than C,



Hs NH,.

Also, both Cg Hs NH CH3 & C4 Hs NH, are less basic than ( C, Hs ), NH & C, Hg NH, due to the
delocalization of the lone pair in the former two. Further, among C¢ Hs NH CH3 & C¢ Hs NH,, the former
will be more basic due to the + T effect of — CH3 group. Hence, the order of increasing basicity of the
given compounds is as follows :

Cg HsNH, < Cg Hs NHCH3 < Co HsNH, < (C4 Hs )2 NH

We know that the higher the basic strength, the lower is the p K , values.
CgHsNH, > CgHsNH CH 3> CoHsNH > (Cy Hs) o NH

(ii) C¢ Hs N(CH3) 5 is more basic than C¢ Hs NH 5 due to the presence of the + | effect of two
- CH3 groups in Cg Hg5 N(CH3),. Further, CH 3NH 5 contains one — CH3 group while

( C5 Hs),NH contains two — C, Hg groups. Thus, (C, Hs ), NH is more basic than C, Hg NH,.
Now, C¢ Hs N( CH3), is less basic than CH3 NH , because of the — R effect of — Cg Hs group.
Hence, the increasing order of the basic strengths of the given compounds is as follows:

Cg Hs5NH, < Cg H5N(CH3), < CH3 NH5 < (Co Hs)o NH

(ii) (a)
NH, NHy N
E S 1
= =
CHy NO.
p~lolwdine Aniline p-Nitroaniline

In p - toluidine, the presence of electron-donating — CH3 group increases the electron density on the N-
atom. Thus, p - toluidine is more basic than aniline. In the other case, the presence of electron-
withdrawing = NO, group decreases the electron density over the N = atom in p = nitroaniline. Thus, p-
nitroaniline is less basic than aniline. Hence, the increasing order of the basic strengths of the given
compounds is as follows: p = Nitroaniline < Aniline < p — Toluidine

(b) Ce Hs NHCH3 is more basic than Cg Hs NH, due to the presence of electron-donating — CH3 group in

Ce Hs NHCHj3. Again, in Cg Hs NHCH3, — Cg Hs group is directly attached to the N — atom. However, it is not
s0in Cg H5 CH, NH». Thus, in Ce Hs NHCH3, the = R effect of = Cg Hs group decreases the electron density
over the N-atom. Therefore, C¢ Hs CH, NH5 is more basic than Cq Hs NHCH3. Hence, the increasing order
of the basic strengths of the given compounds is as follows: Ce Hs NH, < Cg Hs NHCH3 < Ce Hs CHy NHa.

(iv) In the gas phase, there is no solvation effect. As a result, the basic strength mainly depends upon the
+ | effect. The higher the +| effect, the stronger is the base. Also, the greater the number of alkyl groups,
the higher is the + | effect. Therefore, the given compounds can be arranged in the decreasing order of
their basic strengths in the gas phase as follows :

(C2Hs)3 N> (CyHs)2 NH > Co Hs NHy > NH3

(v) The extent of H-bonding existing in any compound decides the boiling point of compounds. The
higher extensive the H - bonding in the compound, the higher will be the boiling point. ( CH3 ), NH has
only one H — atom while C, HsNH, has two H - atoms. Subsequently, C, Hs NH, undergoes more
extensive H-bonding than (CH3),NH. Therefore, the boiling point of C, Hs NH, is more than that of (CH3),
NH.

Also, O is more electronegative than N. Thus, C, Hs OH forms stronger H — bonds than C, Hs NH,. As a
result, the boiling point of C, Hs OH is higher than that of C, HsNH; & (CH3), NH.

Based on the above explanation, the compounds given in the question can be arranged in the ascending
order of their boiling points, which is given below :

(CH3 )2 NH < C2 Hs NH2<C2 Hs OH

(vi) The more extensive the H — bonding, the higher is the solubility. C2 Hs NH; contains two H — atoms whereas
(Cz Hs) 2 NH contains only one H-atom. Thus, Cz Hs NHz undergoes more extensive H — bonding than (Cz Hs)z



NH. Hence, the solubility in water of C; Hs NH, is more than that of ( C; Hs )2 NH.

Further, the solubility of amines decreases with an increase in the molecular mass. This is because the
molecular mass of amines increases with an increase in the size of the hydrophobic part. The molecular
mass of CgHsNH is greater than that of Co HsNH, & (C5 Hs) » NH.

Hence, the increasing order of their solubility in water is as follows :
Ce HsNH 2 < (CoHs )2 NH < Co Hs NH,
Q.135:

How will you convert:

(i) Ethanoic acid into methanamine

(ii) Hexanenitrile into 1 — aminopentane
(iii) Methanol to ethanoic acid

(iv) Ethanamine into methanamine

(v) Ethanoic acid into propanoic acid
(vi) Methanamine into ethanamine

(vii) Nitromethane into dimethylamine
(viii) Propanoic acid into ethanoic acid

Solution :

" SOCI .. NHa(excess) .
CH;COOH ~— ——= CH3COCl ————— CHzCONII,
Fthanoic acid l Br-/NaOH
CH;NH,

Methanamine
(ii)
HYH,0 SOC1
(’_,-H“('N—z Cstiy = COOH 2 Cshlyy - COCI

Hexanenitrile .
NHa(excess)

Bry/KOH

Csily, Nil, C4Hy - CONH

1-Aminopentane
(iii)
PCls Ethanolic NaCN )
» CH;Cl CH3CN

Methanol l HYH,0

CH,0H

CH;COOH

Ethanoic acid

(iv)

NaNO,y/HC! = - H0 i
CHj ~ CHy ~ NHy == [CH; ~ CH ~ NyCl] —=— CH; - CH, - OH

Ethanamine KMnO,/H*

Bry/NaOH
CH; - NH, <—=

CHyCONH; <

AI’\H; (fxcess) CHyCOOH

Methanamine
1) LiAIH, et PCls
W epycoon LA L o CHL0H —— CHyCHAC
(i1) H;O*
Ethanoic acid Ethanolic
NaCN

H*/H,0 .
CH3CH,COOH «——— CH;CH,CN

Propanoic acid



(vi)
NaNO,/HC!

$ - H>0
CH; - NH, [CH; - NyCl) ——o CH;0H
Methanamine
PCl5
Ha/Ni Ethanolic NaCN
CH,CH,NH, < 2 CH;ON 2 % cHyCl
Na(Hg)C,H;OH '
Ethanamine
{vii)
Sn/HC CHCi;'KOH/A
CHy -NOy SO | i nay SROWS | ity - ne
(Carbylamine
Nitromethane reaction)
Na‘C,HsOH
CH; - NH - CH,
Dimethylamine
(viii)
NHj(excess) Bry/KOH
CH;CH,COOH ————"3 CH3CH,CONH 3 ———————————3 CH;CH,NH,
A {Hoffmann bromamide
Propanoic acid reaction)

NaNO,/HCl
KMnOy/H* H,0 -
CH;COOH ————" CH,CH,OH €—— [CH;CHN,Cl]

Ethanoic acid

Question 13.6 :

Describe a method for the identification of primary, secondary and tertiary amines. Also write chemical
equations of the reactions involved.

Solution :

Primary, secondary & tertiary amines can be identified & distinguished by Hinsberg's test. In this test, the
amines are allowed to react with Hinsberg’s reagent, benzene sulphonyl chloride (Cg Hs SO; Cl). The three
types of amines react differently to Hinsberg's reagent. Therefore, they can be easily identified using
Hinsberg'’s reagent. Primary amines react with benzene sulphonyl chloride to form N-alkyl benzene
sulphonyl amide which is soluble in alkali.

[

0
Q—ﬁ—n n—T—c\u --@—:::)—T—cm (]

H H

B Iphoay! P N-Propy Ibenzencsulphonanude
chlonde

Due to the presence of a strong electron-withdrawing sulphonyl group in the sulphonamide, the H = atom
attached to nitrogen can be easily released as a proton. So, it is acidic & dissolves in alkali.
Secondary amines react with Hinsberg'’s reagent to give a sulphonamide which is insoluble in alkali.
@—i\i—(l'll—\—(n—’ i*\i—'\—(llv-ml
\

Il |
o CHy o o,

Beremtpher | Dimednylamne N, N-Dunetylbenamend
chiondo (irmhdblo ia alkali)

There is no H - atom attached to the N-atom in the sulphonamide. Therefore, it is not acidic & insoluble in
alkali. On the other tertiary amines do not react with Hinsberg's reagent at all.

Question 13.7:

Write short notes on the following:

(i} Carbylamine reaction
{ii) Diazotisation

(iii) Hofmann's bromamide reaction



(iv) Coupling reaction

(v) Ammonolysis

(vi) Acetylation

(vii) Gabriel phthalimide synthesis.
Solution :

(i) Carbylamine reaction

Carbylamine reaction is used as a test for the identification of primary amines. When aliphatic & aromatic
primary amines are heated with chloroform & ethanolic potassium hydroxide, carbylamines (or
isocyanides) are formed. These carbylamines have very unpleasant odours. Secondary & tertiary amines
do not respond to this test.

R=NIl + CHCI, + 3KOH(alkc)— R~NC +3KCl+ 31,0

Prmany  Chlorotorm  Potassium Cartry lunine
amine hydroxide
For example,
CH NH +CHCL+3KOH (ale )—=» CH, NC +3K(1+311.0
Methanamine Methvi carbly lamine

of nxcthy 1 1socy amde

(ii) Diazotization
Aromatic primary amines react with nitrous acid ( prepared in situ from NaNO, & a mineral acid such as

HCI ) at low temperatures ( 273 - 278 K ) to form diazonium salts. This conversion of aromatic primary
amines into diazonium salts is known as diazotization.

For example, on treatment with NaNO , & HCl at 273 — 278 K, aniline produces benzene diazonium
chloride, with NaCl & H, O as by-products.

NH; Nl

NaNO; + 2HCI
{ —me" + NaCl+2H0
S m-mK

Aniline Benzenediazonium
chlonde

(iii) Hoffmann bromamide reaction

When an amide is treated with bromine in an aqueous or ethanolic solution of sodium hydroxide, a
primary amine with one carbon atom less than the original amide is produced. This degradation reaction
is known as the Hoffmann bromamide reaction. This reaction involves the migration of an alkyl or aryl
group from the carbonyl carbon atom of the amide to the nitrogen atom.

R— C—Nily 1 Bry + 4NaOl — & R Nliy + Nay(Oy + 2NaBs  20.0

Amde Pnmary amme
For example,

CHy=— C—\H; ¢ Brr + 4\aOH CH: NH- + No;COy  2NaBr + 2H.O

Fthanamde Methanamme:
CrHy — C—NH; - Bry + ANaOH Cly NHy + Na;COy ¢ 2Nallr - 21050
Benzanude Aniline

(iv) Coupling reaction
The reaction of joining two aromatic rings through the - N = N — bond is known as coupling reaction.

Arene diazonium salts such as benzene diazonium salts react with phenol or aromatic amines to form
coloured azo compounds.

@ N s NCI + u—@—nu o, @—-\ \—@wml o < H0

Hensenediazonium Phenol p-Hy droxyaobenzene
chionde (Orange dye)

@i NCT + n@w; “'!v@\ ~.@w‘ <0 + Hy0

Henzenediazonium Ansline p~Amanoazoben zene
chionde {vellow dye)



It can be observed that, the para — positions of phenol & aniline are coupled with the diazonium salt. This
reaction proceeds through electrophilic substitution.

(v) Ammonolysis

When an alkyl or benzyl halide is allowed to react with an ethanolic solution of ammonia, it undergoes
nucleophilic substitution reaction in which the halogen atom is replaced by an amino

N

NHy@l  + R - X— R-NHX

Ao Alky) halsde Sabamasd
(Nucheophale) Smmoeun) sait

(- NH ) group. This process of cleavage of the carbon-halogen bond is known as ammonolysis.

R=NH X + NoOH —— R=NH, + 11,0 + NaX

Aniinc

When this substituted ammonium salt is treated with a strong base such as sodium hydroxide, amine is
obtained.

RNH. 2, R NH 25, R N 2 ,R, NX
(1°) (r) (3°) Quateman

ammonium salt

Though primary amine is produced as the major product, this process produces a mixture of primary,
secondary & tertiary amines, & also a quaternary ammonium salt as shown.

(vi) Acetylation

Acetylation (or ethanoylation ) is the process of introducing an acetyl group into a molecule.

Aliphatic & aromatic primary & secondary amines undergo acetylation reaction by nucleophilic
substitution when treated with acid chlorides, anhydrides or esters. This reaction involves the
replacement of the hydrogen atom of — NH, or > NH group by the acetyl group, which results in the
formation of amides. In order to transfer the equilibrium to the right-hand side, the HCI that is produced
while the reaction is on, is removed almost immediately as it is produced. This reaction is performed in
the existence of a base (such as pyridine) which is comparatively stronger than the amine.

an uooom

CHy—N: ‘c—nﬁocu,—rlv—t Iyl
Ciy iy O
A Vit lnchaonune  Acetylcilonde l .

CHe—N— ﬁ—un,

[T
A v Dby labsumds

Il
Q— KHy + Ch—C—
Baucaamne Acetyt chlonds Pyndme
Il

~\H—C—Clly + H(!

N-Phanyleilhmans b

the reaction is also known as benzoylation is the reaction that occurs when amines react with benzoyl
chloride. One of the examples is illustrated below :

o

L « €M
S . 2
CallsNH» + a L | - NH
: : HCT .

Fihanamune Benany | chionds N-Ethy | honamde



(vii) Gabriel phthalimide synthesis

Gabriel phthalimide synthesis is a convenient and important method for the synthesis of aliphatic primary
amines. It includes the reaction between phthalimide with ethanolic potassium hydroxide forming
potassium salt of phthalimide. This salt is then heated with an alkyl halide, which is succeeded by
alkaline hydrolysis to give in the resultant primary amine.

Potassium salt

lim R—X
e e  phihalimade
0 h‘
N '_ni NaOH(3q) N—«
K=in | = 1 mmm: ] ©:c>\_"
- 55
(1° amine) Z ONa Il
]
0 o
Sodium salt N-Alky I phthalmide

of phthalsc acid

Question 13.8:

Accomplish the following conversions:

(i) Nitrobenzene to benzoic acid

(ii) Benzene to m — bromophenol

(iii) Benzoic acid to aniline

(iv) Aniline to 2, 4 ,6 — tribromofluorobenzene
(v) Benzyl chloride to 2 - phenylethanamine
(vi) Chlorobenzene to p - chloroaniline

(vii) Aniline to p — bromoaniline

(viii) Benzamide to toluene

(ix) Aniline to benzyl alcohol.

Solution :

(i)

N=NCI

I| Pd NaNO, H(l
Ihu ol

Nitrobenzene Beazenediazoniam
chlonde

i( WONKCN

COOH N
H;0"
-—
(Hydroly ss)
Benzoi acid Benzonitrile

(i)

\ n\(l H,50,
“Nranon)

Nitrobenzene m-Bromoru m'bml e

l\nll(l

N=NG NH,

OH A

&l HS0, NaNO, = HCI

A 273 21K
Br Br Br
m-Bromophenol m-Bromoaniline

(iii)



b=t

Benrow acrd Benzoyl chlonde Benzamide
(Hoffmann
bromamide | BryNaOH
degnadation
roaction)
NH,
Aniline
(iv)
NH, «Q
B'
_BMo NaNO: utl
272N
Aniline
240
drazonium chlords
HBF,
F N.BF,
B B By Br
A
Ny BFfy
Br Be
2.4, 6-Tnbromofluorobenzene
v)
2.1
CHYCI CHON CHACHyNH,
Ethanolic NaCN HyNo
-NaCl
Benzyl chlonde ey lchanawnle 2.Pheoy tehammune
(vi)

MO,
_UNOVHSO,
(\lm)

Chiguhmase
o Nitrodhiovoborrene
,.\mo:bluobam

(Major product)
a

Hy M

filu\d
NH,

,»\nu-hlo-ebawa-: P-Chlovoanline

Question 13.9:

Give the structures of A, B and C in the following reactions:

® CH.CH, I —2A Pmml:dmlssu Bt
(ii) C‘l{i :Cl CUN A H.ONW _How . p \NH C

(iii) CHLCH,Br XY 5 Lam, ,p_ o ¢
(iv) ClI, "0, Fedt A Mmoo gonow
(v) CIHLCOOH N:“ S A NB gy NaNOL KT
(vi) CNO, =t 5 A 'S'?"_;_ SR MO

Solution :

(i)

(ii)
M0 W
o 2N ey — 2 oy, ﬁ o e SN epen SOH,
il Parnal bydradyais P
A} (L] 1A)
NaOH B
CHy — NIty
i

(iii)
cHyonge NN o eonen B L ey o ona;
C OO0 H (1uw|h— Propas - | - smame
Benroic mod AR (111}
im
\lml ooc | HNO,

CHyOONH, CHAHAHAOH

Honramicle Propan - 1 -al
iy iy



(iw) (v) (wi)
Ny - iy cgno, O s, e €My — Nall
CH;000H ——— CHODNH; ———— CHNH rh 2 MK
o el Bensema Tpr—
¥ tha :n-.l-r m—.h,.;...:..; e prrscrs
A} (B ("
e, B0, e, \_f:'._.‘._l.'..'.'.'... €y — Nt
Anding e Bensemerdisonum a0 HCI ll HON
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Question 13.10:

An aromatic compound ‘A’ on treatment with aqueous ammonia and heating forms compound ‘B’ which
on heating with Br2 and KOH forms a compound ‘C’ of molecular formula C6H7N. Write the structures
and IUPAC names of compounds A, B and C.

Solution :

Itis given that compound ‘C’ having the molecular formula, C¢ H7 N is formed by heating compound ‘B’
with Brp, & KOH. This is a Hoffmann bromamide degradation reaction. Therefore, compound ‘B’ is an
amide & compound ‘C’ is an amine. The only amine having the molecular formula, C¢H; N is aniline, (Cg
Hs NH,).

NH,
Aniline

Therefore, compound ‘B’ (from which ' C’ is formed) must be benzamide, (C¢ Hs CO NH,).

CONH,

Benzamide

Further, benzamide is formed by heating compound ‘A’ with aqueous ammonia.
Therefore, compound ‘A’ must be benzoic acid.

COOH

Benzoic acid

The given reactions can be explained with the help of the following equations :

COOH CONH, NH,
() Aq  aOH @ Bry KOH ©
m  a
Benzoic acid Benzanude Benzenamine
(A) (B) ©)

Question 13.11:

Complete the following reactions:

C,H.NH, + CHCI, +alcKOH -

(i

=y C.HN.Cl+H.,PO,+H,0->
(ii) ¢ : 2 :
(iii) C,H.NH, + H,SO, (conc.) >
(iv) C HN.Cl+C,HOH -

C,HNH, +Br,(aq) =



C,H.NH, +(CH,C0),0 -
(' “ N1(| {1)HBEF, N

(111 'i'.l_‘\l:l_. Cu

(vi)
(vii)

Solution :

Q)
C H NHy + QI + Sake KOH IH:0 + IKCl -~ CHy  NC
Andine Moy !

1socymede
W)
CHNCL +1HPO +HOSCH + N, +I11PO +1ICI
Benamediaznium Benzene
chlonde
()
C H.NH +concH SO, + C H,NH HSO.

Aniline Anilintum hy drogen sulphate
(iv)
CHNCE + CHOI S Gl + CHCHO + N+ HU
Benanediszonium | thanol Benzene | thanal
chlonide
)

NH.
B
CHNMy o Bay, — o + 3HB¢
Ansiae
Br

240 Tnbromoanline

(vi)

CHNH, + (CH(C0),0 ———» CH;—N—C—CH, + CHCO0H
Aniline  acetic anhydnide H O acetic acid
A Py lcthansde
(vii)
CHNC 22—y C I,NO + N+ NaBl,

v N

Benzenediazonium Nitrobenzence
chlonde
Question 13.12:
Why cannot aromatic primary amines be prepared by Gabriel phthalimide synthesis?
solution :

Gabriel phthalimide synthesis is usually used for the formation of aliphatic primary amines. This includes
nucleophilic substitution ( SN, ) of alkyl halides by the anion produced by the phthalimide.

o] o]
i !
Sa—n KoM 8K
C (¢
(o] (]
Phthadirade
X
o o
C ONa N C .
R — NHy Oh.u C’Y‘
1° armne 1]
o

N Al iphthahnede

however, nucleophilic substitution with the anion formed by the phthalimide is not undergone by aryl
halides .

Therefore, Gabriel phthalimide synthesis is not preferred for preparing aromatic primary amines



Question 13.13 :

Write the reactions of

(i) Aromatic with nitrous acid.

(ii) Aliphatic primary amines with nitrous acid.
Solution :

(i) Aromatic amine when reacts with nitrous acid ( which is made in situ from NaNO, & a mineral acid
such as

(HCIl )y at 273 - 278 K forming stable aromatic diazonium salts i.e., NaCl & H, O.

NH Ny
NaNOs + HO)
HNOS — Nt |+ 2HO
273.2712 K
Aniling Nearow acid Benzenechazonium
chionde

(ii) Aliphatic primary amines when are reacted with nitrous acid ( made in situ from NaNO; & a mineral
acid such as HCI forming unstable aliphatic diazonium salts, which later produces alcohol & HCI along
with the evolution of Ny gas.

NaNO, + HCl

R-NH; + HNO; —=—5 [R-NyCl]

Alphatic Natrous Aliphabc

primary aced drazomum

alcobol salt w0
wut e ROH

slcohal

Question 13.14 :

Give plausible explanation for each of the following:

(i) Why are alcohols more acidic than amines of comparable molecular masses?
(ii) Why do tertiary amines have lower boiling points than primary amines?

(iii) Why are aromatic amines weaker bases than aliphatic amines?

Solution :

(i) protonation of amines gives amide ion.

R-NIl, — R-NIl + II

Amide ion

in the same way, alcohol gives away a proton which results in alkoxide ion.

R-OIl —> R-0 + |l
Alcohol Alkoxide
ion

In an amide ion, N-atom has the negative charge is on it, while in alkoxide ion, O — atom has the negative
charge is on it. In view of the fact that O is more electronegative than N, O has the ability to hold the
negative charge more effortlessly than N. consequently, the alkoxide ion is more stable than the amide
ion. Therefore, alcohols more acidic than amines of comparable molecular masses

(ii), there are no H — atoms present in a molecule of tertiary amine while two hydrogen atoms are present
in primary amines. Primary amines undergo extensive intermolecular H — bonding because of the
presence of H — atoms.



Pomary amine

Temary amune

Consequently, additional energy would be required to detach the molecules of primary amines. Therefore,
tertiary amines have a lower boiling points than primary amines.

(iii) The availability of N — atom is fewer in aromatic amines, this is because of the - R effect of the
benzene ring. Thus, the electrons on the N — atom in aromatic amines cannot be donated easily. This
explains why aliphatic amines are stronger bases than aromatic amines.
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