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Preface

This e-book is prepared by the CBSE board exam experts of jagranjosh.com, an online
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product exclusively for CBSE class 12" students which acts as a time-saver by providing a
pattern for the solutions of NCERT based questions as per the CBSE curriculum. This
document help to build a strong concept on the chapter mentioned in here and hence the
students have been guided in the most appropriate way for their board examination
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Chapter-13
Amines
Class-XIl1
Subject-Chemistry

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

Q) (CH3)2, CHNH,

(i)  CHs3(CH2)2NH,

(i)  CH3NHCH(CHj3),

(iv)  (CH3)3;CNH;

(V) CeHsNHCH;

(vi)  (CH3CH2);NCHj5

(vii)  m—-BrC¢HsNH,

Answer 13.1

Q) 1-Methylethanamine (1° amine)

(i) Propan-1-amine (1° amine)

(iii)  N—Methyl-2-methylethanamine (2° amine)
(iv)  2-Methylpropan-2-amine (1° amine)

(v) N—Methylbenzamine (2° amine)

(vi)  N-Ethyl-N-methylethanamine (3° amine)

(vii)  3-Bromobenzenamine or 3-bromoaniline (1° amine)

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

0] Methylamine and dimethylamine
(i) Secondary and tertiary amines
(i)  Ethylamine and aniline

(iv)  Aniline and benzylamine

(V) Aniline and N-methylaniline
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Answer 13.2

Q) Methylamine and dimethylamine can be distinguished by the carbylamine test.

Carbylamine test: When aliphatic and aromatic primary amines heated with
chloroform and ethanolic potassium hydroxide, isocyanides (carbylamines) are
formed.

Methylamine gives a positive carbylamine test, but dimethylamine does not give this
test.

CH3—NH2+CHCI3+3KOH—A—> CH,-NC + 3KCI + 3H,
M ethylamine M ethyl isocyanide

(foul smell)

(CH,),NH + CHCI, + 3KOH —2 5 No reaction

(i) Secondary and tertiary amines can be distinguished by reacting with Hinsberg’s
reagent (benzenesulphonyl chloride, C¢HsSO,CI).

Secondary amines react with Hinsberg’s reagent & form a product which is insoluble
in an alkali. For example- N, N—diethylamine

Tertiary amines do not react with Hinsberg’s reagent.

I P o
@SI—CI + H—N—C;Hs —’@ﬁ—N—C;H5~ HCI
0 (0}
Benzenesulphonyl chloride N, N — Diethylbenzenesulphonamic

(i) Ethylamine and aniline can be distinguished using the azo-dye test.

Azo-dye test:

Aromatic amines react with HNO, (NaNO, + dil.HCI) at 0-5°C, followed by a
reaction with the alkaline solution of 2-naphthol, and forms a dye. This dye is red,
yellow, or orange in colour.
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Aliphatic amines give a brisk effervescence due to the evolution of N, gas.

273 -278K 22
@»NH: + HONO 2R =218K,, QNE NCI"+ 2H,0

OH Benzenediazonium chlonde

2 Dil NaOH
— _— - = + HC

chcr;oldla‘/:mum | — Phenylazo — 2 — naphthol
chior (orange dye)

2 ~ Naphthol

CH,CH,-NH,+HONO —=°5C,H,-OH +N, T +H,0

(iv)  Aniline and benzylamine can be distinguished by their reactions with the help of
nitrous acid,

This nitric acid is prepared in situ from a mineral acid and sodium nitrite.
Benzylamine reacts with nitrous acid to form unstable diazonium salt, which in
turn gives alcohol with the evolution of nitrogen gas.

NaNQ, + HCI + -
C(,H_;CHI—NHZ + HNO: a.—. [c(wHSCHZ_NlCI ]

Benzylamine (Unstable)

H,0

N,4 + CgHs;CH, —OH + HCI
Benzyl alcohol

Aniline reacts with HNO, at a low temperature to form stable diazonium salt.
Thus, nitrogen gas is not evolved.

+

NaNO, + HCI -
C,HNH, -2 "L, c H_-N,ClI”+NaCl + 2H,0
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Aniline and N-methylaniline can be distinguished using the Carbylamine test.

Carbylamine test: On heating with chloroform and ethanolic potassium
hydroxide, primary amines form foul-smelling isocyanides or carbylamines.

Aniline, being an aromatic primary amine, gives positive carbylamine test.

N-methylaniline, being a secondary amine does not give this test.

C,H,-NH,+CHCI, + 3KOH —% C,H,-NC + 3KCI + 3H,0
Benzylamine Benzyl isocyanide

(foul smell)

CGHSNHCH3+CHCI3+3KOH — % 5 No reaction

13.3 Account for the following:

(1)
(i)
(i)

(iv)

(v)

(vi)

(vii)

pKy of aniline is more than that of methylamine.
Ethylamine is soluble in water whereas aniline is not.

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

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

Aniline does not undergo Friedel-Crafts reaction.

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

Gabriel phthalimide synthesis is preferred for synthesising primary amines.
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Answer 13.3

Q) Structures of aniline & methylamine are:-

\H,
CH; - NH,

Aniline Methylamine

Resonating structures of aniline: -

Here, electrons on the N-atom are delocalized over the benzene ring
electrons on the N-atom are less available to donate.

VH~ \JH- NH«
- @% A&
- C -

In case of methylamine, the electron density on the N-atom is increased. Thus, aniline
is less basic than methylamine.

. Thus, the

Hence, pK,, of aniline is more than that of methylamine.

(i) Hydrogen bonds are formed when ethylamine is added to water. Thus, it is soluble
in water.

------ N—H--=== Q—H-===== N—H-====- Q—H -----
C,Hs H C,H; H
Ethylammne

In case of aniline, large hydrophobic —CgHs group is present. Because of

which, formation of H-bonds in water is not that much prominent as it was in
ethylamine. Thus, it is insoluble in water.
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Aniline

(iii)  Because of the +I effect of —CHj3 group in methylamine, it is more basic than
water. Thus, on reaction with water, following ions are produced:

CH,-NH,+H -OH - CH,-NH,+0H"

Ferric chloride (FeCls) dissociates in water to form Fe** and CI~ ions.

+

FeCl, > Fe’ +3CI”

Then, OH™ ion reacts with Fe** ion to form a precipitate of hydrated ferric oxide.

3+

2Fe” +60H — Fe,0,.3H,0

hydrated ferric acid

(iv)  Inan acidic medium, aniline is protonated to give anilinium ion which is meta-

directing.
i
H* HNO4
—_ > —_——
NO;
Aniline Antlintum on m-Nitroaniline (47%)

Thus, on nitration, aniline gives a substantial amount of m-nitroaniline.

(v) AICl3 is acidic in nature & aniline is a strong base. Hence, aniline reacts with
AICl; to form a salt.

+ -
NH, NH,AICIy
Aniline Salt
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But it does not undergo the Friedel-Crafts reaction. It happens because of the
positive charge on the N-atom. This leads to deactivation of electrophilic substitution
in the benzene ring takes place.

(vi)  Resonating structures of diazonium ion are:

NN N=N ;‘:}:‘.: N=N:
O-0--0
A

Hence, resonance is the main reason of stability of diazonium salts of aromatic amines
as compared to aliphatic amines.

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

Only primary amines are formed in gabriel phthalimide synthesis. 2° or 3° amines are
not formed in this synthesis. Thus, Gabriel phthalimide synthesis is preferred for
synthesizing primary amines.

13.4 Arrange the following:
Q) In decreasing order of the pKj values:
C,oHsNH;, CgHsNHCH3, (CzHs),NH and CgHsNH;
(i) In increasing order of basic strength:
CsHsNH,, CgHsN(CH3),, (C2Hs),NH and CH3NH,
(i)  Inincreasing order of basic strength:
(@) Aniline, p-nitroaniline and p-toluidine
(b) CsHsNH,, CeHsNHCH3, CsHsCHoNH,.
(iv)  Indecreasing order of basic strength in gas phase:

C,oH5NH,, (Csz)zNH, (C2H5)3N and NH;
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(V) In increasing order of boiling point:

C,HsOH, (CH3);NH, CoHsNH;
(vi)  Inincreasing order of solubility in water:

CsHsNH2, (C2Hs)2NH, CoHsNH,

Answer 13.4

Q) The +I effect is more in (C,Hs),NH than in CoHsNH,. Therefore, the electron
density over the N-atom is more in (C;Hs),NH than in C;HsNHo.

Due to the delocalization of the lone pair in CsHsNHCH3 and CsHsNHo, they are
less basic than (C,Hs),NH and C;HsNHs.

Thus, the order of increasing basicity of the given compounds is:
CeHsNH; < CgHsNHCH3; < C,HsNH; < (C,Hs)2NH

Higher the basic strength, lower the pKp value.

Thus, the increasing order of pKj values:

C5H5NH2 > CsHsNHCHg > C2H5NH2 > (C2H5)2NH

(i) CsHsN(CHy3), is less basic than CH3NH; because of the—R effect of —CgHs group.

Now, CsHsN(CHz3), is more basic than C¢HsNH, due to the presence of the +I effect
of two —CH3s groups in CgHsN(CHs),.

In CH3NH,, one —CHj3 group is present whereas in (C;Hs),NH, two —C,Hs groups are
present. Thus, (C2Hs), NH is more basic than C;HsNHo.

Thus, the increasing order of the basic strengths is:

CsHs5NH5 < C6H5N(0H3)2 < CH3NH>< (Csz)zNH
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NH, NH» NH,
@) (@ : . .
CH; NO,

p-Toluidine Aniline p-Nitroaniline

p-toluidine is more basic than aniline as —CHj3 group present in p-toluidine increases
the electron density on the N-atom.

In p-nitroaniline, —NO; group decreases the electron density over the N—atom.
Thus, it is less basic than aniline.

Hence, the increasing order of the basic strengths of the given compounds is:
p-Nitroaniline < Aniline < p-Toluidine

(b) In CéHsNHCH3, —CHj3 group (electron-donating group) is present. Because of which
CsHsNHCHg3 is more basic than CgHsNH,.Also, —CgHs group is directly attached to
the N-atom which is not present in CgHsCH,;NHs.

—R effect of —CgHs group decreases the electron density over the N-atom in
CsHsNHCHG.

Thus, C¢HsCH>NH> is more basic than CgHsNHCHs.
Thus, the increasing order of the basic strengths of the given compounds is:
CeHsNH, < CgHsNHCH3 < CgHsCHoNH»

(iv)  Here, the basic strength mainly depends upon the +1 effect. Higher the +I effect,
the stronger is the base. Number of alkyl groups decides the intensity of +1 effect.

Thus, the order of decreasing basic strengths in the gas phase is:
(C2H5)3N > (C2H5)2NH > CoHsNH, > NH3

(V) We know that, Oxygen is more electronegative than Nitrogen. Thus, C,HsOH
forms stronger H—bonds than C,HsNHo.
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Also, one hydrogen bond is present in (CH3),NH whereas in Co;HsNH,, 2
hydrogen bonds are present. Boiling points of compounds depend on the extent of H-
bonding present in that compound.

Hence, the boiling point of C,HsNH is higher than that of (CH3),NH.
Thus, the increasing order of their boiling points is:
(CH3)2NH < C,Hs5NH; < C,H50H

(vi)  Boiling points of compounds depend on the extent of H-bonding present in that
compound. The more extensive the H-bonding, the higher is the solubility.

One hydrogen bond is present in (C2Hs),NH whereas in C,HsNH», 2 hydrogen bonds
are present.

Thus, the solubility of C,HsNH; in water is more than that of (C,Hs),NH.
Hence, the increasing order of their solubility in water is:

CeHsNHz < (C2H5)2NH < CzH5NH2

13.5 How will you convert?

Q) Ethanoic acid into methanamine
(i) Hexanenitrile into 1-aminopentane
(ili))  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
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Answer 13.5

(i)
CH,COO0H —*“ 5 CH ,COCl—_"*— CH ,CONH, — 22", CH NH,
Ethanoic Methanamine
acid

(i)
C,H,CN —""° ,cH -cooH —2%,cH, -cocl

Hexanenitrile

CH,-cocl—2:,¢

excess 5

Br, /KOH
H11_CONH2____)CSH11_ NH

2

1-Aminopentane

(iii)
CH,0H —%, cH ol —Emeieteet oy oy 1
Methanol

(iv)

NaNO, /HCI [ |
—2—

CH,CH,- NH, — LCHSCHZ—NZCIJ

Ethanamine

5 (excess)

CH,coO0H —X™) , cH CONH, —
A

—%% , CH,CH,-OH

Br,/NaOH
T 5 CH,-N

/H,0

~>CH,-COOH

Ethanoic acid

KMnO, /H "

— CH,COOH

H

2

M ethanamine

(v)

LiAIH , /ether

CH,COOH —2"™™ , cH CH,0H —™* 5 CH,CH ,CI

3

Etanoic acid

H'/H,0

CH,CH,cN —"""°, CH CH,COOH

Propanoic acid

Ethanolic NaCN

————— — CH,CH ,CN
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CH N H NaNO, /HCI |—CH N+ CI—|
3 2___——)\_ — J
Methanamine
Ethanolic NaCN Ni/H,
oA CI_____)CH3CN " Na(Hg)/C,H,OH
(vii)
CH,-NO, __SniHel CH3_NH2_CHCI/KOH
Nitromethane
(viii)
CH,CH,COOH M, cH ,CH,CONH,
Propanoic acid
CH CH NH _ NaNo, /HCI |—CH CH N CI—|

—%% , CH,CH,OH —
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—%% 5 cH,0H —™ 5 cH CI

— CH_CH NH,

Ethanamine

NalC H OH

-NC —— — CH

CH, .- NH,-CH,

Dimethylamine

BQ/KDH

CH,CH,NH,

KMnO IH"

——>CH,COOH

Ethanoic acid

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

Answer 13.6 Hinsberg’s test:

In this test, the amines are reacted with Hinsberg’s reagent, benzenesulphonyl

chloride (CgHsSO,CI).

Primary amines on reacting with hinsberg’s reagent, forms N-alkylbenzenesulphonyl

amide which is soluble in alkali.

0

H

Benzenesulphonvl Propanamine

Il

@— §—Cl + H— N—C;H; —»
I
o)

(6]

O
S — ,\_C;Hj,' Ll
|

O H

N-Proovlbenzenesulphonamide
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Because of the presence of a strong electron-withdrawing sulphonyl group in the
sulphonamide, the H—atom attached to nitrogen can be easily released as proton. So, it
behaves as acidic and dissolves in alkali.

Secondary amines form a sulphonamide on reacting with Hinsberg’s reagent. This
product is insoluble in alkali.

O 0
QH—(‘] t H— N— CH; —» H—lx—cﬂ1 + HCI
0 CH, 0 (|“H3
Benzenesulphonyl Dimethylamine N, N-Dimethylbenzenesulphonamide
chlonide (insoluble in alkali)

H—atom attached to the N-atom is absent in the sulphonamide. Thus, it is not acidic
and insoluble in alkali.

Tertiary amines do not react with Hinsberg’s reagent at all.

13.7 Write short notes on the following:

Q) Carbylamine reaction

(i) Diazotisation

(ili)  Hofmann’s bromamide reaction
(iv)  Coupling reaction

(v)  Ammonolysis

(vi)  Acetylation

(vii)  Gabriel phthalimide synthesis
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Answer 13.6

(i)

(i)

(iii)

Carbylamine reaction:

When aliphatic and aromatic primary amines are heated with chloroform and
ethanolic potassium hydroxide, carbylamines are formed. Secondary and tertiary
amines do not respond to this test.

Carbylamines have very unpleasant odours.
This is used as a test for the identification of primary amines.

R-NH,+CHCI, +3KOH (alc.)—*> R-NC + 3KCI+3H,0

Carbylamine

Diazotisation:
In this reaction, nitrous acid used is prepared in situ from NaNO, and a mineral acid.

Here, aromatic primary amines react with nitrous acid at low temperatures to form
diazonium salts. This reaction is known as diazotization.

For example:
NH, N,Cl
NaNQ, + 2HCI
uscit Sl £ NaCl + 2H,0
273-278K g
Aniline Benzenediazonium
chlonde

Hoffmann bromamide reaction:

This is a degradation reaction. In this reaction, 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 reaction is known as
Hoffmann bromamide reaction.
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R-CO-NH,+Br,+4NaOH —» RNH, + Na,CO, + 2NaBr + 2H,0

Amide 1"amine

For example:

CH,-CO - NH, +Br,+4NaOH — CH, - NH, + Na,CO, + 2NaBr + 2H ,0

Ethanamide M ethanamine
(iv)  Coupling reaction:

In this reaction, two aromatic rings joined through the -N=N—bond. This reaction is
known as coupling reaction. For example-

@—&ENCHH-@—OH ﬂ»@—s::rq—@—on +CI" +H;0

Benzenediazonium Phenol p-Hydroxyazobenzene
chlonde (Orange dye)
ol OH =
N=NCl+H NH, —» N=N NH, = CI" + H,0
Benzenediazonium Aniline p-Aminoazobenzene
chlonde (vellow dye)

(V) Ammonolysis:

In this reaction, an alkyl or benzyl halide is treated with an ethanolic solution of
ammonia, which undergoes nucleophilic substitution reaction. In this, the halogen
atom is replaced by an amino (—NHy) group. This is known as ammonolysis.

NH C)+R—X—>R—NH3X

3(al

Ammonia Substituted ammonium salt

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

R-NH,X+NaOH - R-NH, + H,0 + NaX

(vi)  Acetylation:
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By this reaction, an acetyl group is introduced into a molecule.

To carry acetylation in aliphatic and aromatic amines, they are treated with acid
chlorides, anhydrides or esters. It involves the replacement of the hydrogen atom of

—NH; or > NH group by the acetyl group.

N-Methylmethanamine ~ Acetylchloride

H CH;y T CH;
CHy— \:1/——\(:| c1 -y (H3<—:T'— (:’-—Cl
CHy Co CH, o2

CHy—N — C—CH;

CHy O

N.N-Dimethylethanamid

(vii)  Gabriel phthalimide synthesis:

This method is a very useful for the preparation of aliphatic primary amines.

This reaction takes place in 3 steps:

e First, phthalimide is treated with ethanolic potassium hydroxide to form potassium

salt of phthalimide

e This salt of phthalimide is further heated with alkyl halide
e This reaction is followed by alkaline hydrolysis to yield the corresponding primary

amine.

Phthalimide

0
| .

+

*— ON
R—NH, ©:§ Ol
(1° amine) ” ONa

0

Sodium salt
of phthalic acid

Potassium salt
of phthalimide

NaOH(aq)
{Hydrolysis)

N-Alkylphthalimide
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Q) Nitrobenzene to benzoic acid

(i)  Benzene to m-bromophenol

(ili)  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

Answer 13.6

(i)

<
O

\_

H,/Pd NaNQO, + HCI
Ethanol ’?73 278K
Nitrobenzene Aniline Benzenediazonium
chloride
l(‘ uCN/KCN
COOH

+ e

(Hvdrol) sis) [5 j
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(i)
HNO;/HZSO4
(Nltranon)
Benzene Nitrobenzene m-Bromomtrobenzene
Sn/HCI
B \J
OH =NCl NH,
dil H,80, NaNO; + HCI | X
B ——
A 273-278K
Br Br Br
n-Bromophenol m-Bromoaniline
(iii)

/ COOH

Benzoic acid

© SOCl,
——

cocl CONH, \
e

Benzoyl chlonde Benzamide

(Hoffmann

bromamide Bry/NaOH
degradation

reaction)

NH,

Aniline
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(iv)

(v)

(vi)
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+ -
NH; NH;» N,yCl
Br Br Br Br
Bl‘szzo NaN02/HCl
e
273278 K
Aniline Br Br
2, 4, 6-Tribromoaniline 2, 4, 6-Trnibromobenzene

diazonium chloride

Benzyl chlonde Phenylethanenitrile 2-Phenylethanamine

-

HBEF,
+ -
F N>BF,
Br Br Br Br
A
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(vii)
NH;, NHCOCH; NHCOCH;
(CH;CO)ZO Bf2
Pyridine CH;COOH
Aniline N-phenylethanamide
(Acetanilide) Br
p-Bromoacetanilide
(Major product)
OH orH"
NH,
Br
p-Bromoaniline
(viii)
* =
CONH, 2 N,Cl
Bl'z/N&OH - NaNOZ +HCI
(Hoffmann bromamide 273-278 K
degradation reaction)
Benzamide Aniline Benzenediazonium
chlonde
H,O |H;PO
ci 2 l 3P0,
CH;Cl +Anhyd AICI
~(Friedel Craft’s alkylation)
Toluene Benzene
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(ix)
NH, N,Cl CN
NaNO, + HCl CuCN/KCN
273-278 K (Sandmeyer reacuon)r
Aniline Benzenediazonium Benzonitrile
chlonde
Al Hy0*
CH,OH COOH
(i) Li AIH.‘
(1) H10
Benzyl alcohol Benzoic acid

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

1 NaCN OH NaOH,Br,
(1) CH,CH,l ——="5 A —— o — c
(i) C,H.N,CI—SN,p HOM g — 2 sc
(i) CH,CH,Br—"5 A2, g%, C
H Fe/HCI NaNO,+HCI H,0/H"
(iv) CHNO, ———>A—-F~——>B—F—>C
(v CH,coOH ", A M0, p NI,
(vij cH,NO, —ZT A 0% g MO0, c

273K
Answer 13.6
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(i)
NaCN OH
CH,CH,| —— CH,CH,CN —aiarhyaene CH,-CO-CN
proapanenitrile Ethanamide

CH,-CO-CN —"°"°% , cH, - NH,

Ethanamide M ethaneamine
(ii)

CuCN H,0/H"
CiHN,C|l —-—C,HCN —*——C,HCOOH
Cyanobenzene
A
C,H,COOH — C,H,CONH,
Benzamide
(iii)
CH,CH,Br —“““ CH,CH,cCN —™2%, CH ,CH,CH ,NH, —%2 5 CH ,CH ,CH ,0H
0o C
Cyanoethane Propan-l1-amine Propane-1-ol
(iv)
Fe/HCI NaNO, +HCI . H,0/H"
CH,NO,——>CHNH, —~—>CH,-N,C|l —+—— C_,H,OH
Aniline Benzenediazonium
Chloride
(V)
CH,COOH —™* 5 CH,CONH, —"® , CH NH, —""*'"®, cH OH

Ethanamide
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(vi)

e/ HNO,
CHsNo, Fe/HO,  cpNH, 2

——
Aniline 23K

(A)

+ -
CeHs — NCl

Benzenediazonium

chloride
(B)

CoH5OH

@N:NQOH

p ~ Hydroxyazobenzene

()

13.10 An aromatic compound ‘A’ on treatment with aqueous ammonia and heating
forms compound ‘B’ which on heating with Br, and KOH forms a compound ‘C’ of
molecular formula CgH7N. Write the structures and ITUPAC names of compounds A, B

and C.

Answer 13.6

Compound “C’ is formed from compound ‘B’ by heating with Br, and KOH. This
reaction is a Hoffmann bromamide degradation reaction.
Thus, compound ‘B’ should be an amide and compound ‘C’ is an amine.
Therefore, compound ‘B’ is benzamide, (C¢HsCONH,).
Benzamide is formed by heating compound ‘A’ with aqueous ammonia. Thus,
compound ‘A’ is a benzoic acid.

Reactions involved are:

COOH

Benzoic acid
(A)

CONH,

(1) ~‘\(| NaOH Bry/ I\OH
() A

Benzamide
(B)

NH,

Benzenamin
()
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13.11 Complete the following reactions:

(1) C,H,NH,+ CHCI, + Alc.KOH —
(i) Cc,H,N,CI+H,PO,+H,O
(i) C,H.,NH,+Conc.H,SO, -
(v) CHN,CI+C,HOH -
(v) C,H,NH, +Br,(aq) >
(vi) CH,NH,+(CH,CO) O -
HeF,

(vi) cHN,CI—_"""

NaNOZICu,A

Answer 13.6
()

C,H,NH, + CHCI, + Alc.KOH — 3H,0 +3KCI+C,H, - NC

Aniline phenyl isocyanide

(i)
CGHSNZCI + H3P02+ HZO — C6H6+ N2+ H3P03+ HCI
Benzene Benzene
diazonium
chloride
(iii)

C,H,NH, + Conc.H,SO, > C_,H_ N H,HS O,

Aniline Anilinium hydrogen sulphate
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(iv)
C,HN,CI+C,HOH - C,H,+CH,CHO + N, + HCI
Benzene Benzene
diazonium
chloride
V)
NH,
Br Br
C(‘HSNHI + 38[3(04) _ > + 3HBr
Aniline
Br
(vi)
CGHSNH2+(CH3CO)20 —-CH,-NH -CO-CH_,+CH,COOH
Aniline N-phenylethanamide
(vii)
HBF
CGHSNZCI—mO—/‘CTﬁ CEHGNO2 + N2 + NaBF4
Benzene Nitrobenzene
diazonium
chloride

13.12 Why cannot aromatic primary amines be prepared by Gabriel phthalimide
synthesis?
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Phthalimide
0

| J—"
C —0ONa

-+
C-—0ONa
I

(0]

R — NH2 +
1° amine

0
I
@ -:N—H I\_OH’
C
|
(0]

(0]

i

Caneey
C/

i

(0]

lR X
8]

N — Alkylphthalimide

On the other hand, aryl halides do not undergo nucleophilic substitution reaction with

the anion formed by the phthalimide.

=0

<
\ /

Ar—X
—_—

Z
T+

No reaction

Y

o

Hence, aromatic primary amines cannot be prepared by this process.

13.13 Write the reactions of

Q) Aromatic and
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(i)  Aliphatic primary amines with nitrous acid.
Answer 13.6

Q) Reaction of aromatic amines with nitrous acid:

In this reaction, nitric acid is prepared in situ from NaNO; and a mineral acid at

273 - 278 K.
NH, N,Cl
NaNQ, + HCI
© o ENOY ot BCL © + NaCl+ 2H,0
» 273-278 K ~
Aniline Nitrous acid Benzenediazonium
chlonde

(i) Reaction of Aliphatic primary amines with nitrous acid: -

R-NH,+ HNOZ_N_E‘NO_Z*E;[R— sz}_”_zc’_) R-OH +HCI+N,"*
Aliphatic

diazonium salt

13.14 Give plausible explanation for each of the following:

Q) Why are amines less acidic than alcohols of comparable molecular masses?
(i)  Why do primary amines have higher boiling point than tertiary amines?

(ii))  Why aliphatic amines are stronger bases than aromatic amines?

Answer 13.6
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Amines undergo protonation to give amide ion.

R-NH,>R-NH+H"

Amide ion
In this ion, the negative charge is on the N-atom

Alcohol loses a proton to give alkoxide ion.

R-OH - R-0 + H'
Alkoxide

ion

Here, the negative charge is on the O-atom.
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O is more electronegative than N, O can accommodate the negative charge more
easily than N. Thus, the amide ion is less stable than the alkoxide ion. Hence, amines

are less acidic than alcohols of comparable molecular masses.

In primary amines, two hydrogen atoms are present whereas in tertiary amine,
there are no H—atoms. Due to the presence of H—atoms, primary amines undergo

intermolecular H-bonding.

Tertiarv amina
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As a result, extra energy is required to break the hydrogen bonds of primary amines.
Thus, primary amines have higher boiling points than tertiary amines.

(iii)  The electrons on the N-atom in aromatic amines cannot be donated easily because
of the —R effect of the benzene ring. Thus, the electrons on the N- atom are less
available. Thus, aliphatic amines are stronger bases than aromatic amines.
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