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Chapter — 13 (Amines)

Exercise Questions:

Question :1 Write the IUPAC names of the following compounds and classify them

into primary, secondary and tertiary amines.

I
II.
I11.
Iv.
V.
VI

VIIL

Answer:

vii.)

(CH3)2CHNH2
CH3(CH2)NH2
CH3NHCH(CH3)2
(CH3)3CNH2
C6HSNHCH3
(CH3CH2)2NCH3
m-BrC6H4NH2

1 — Methylethanamine (1°amine)

Propan — 1 — amine (1°amine)

N — Methyl — 2 — methyl ethanamine (2°amine)

2 — Methylpropan — 2- amine (1°amine)

N — Methyl benzamine or N — methylaniline (2°amine)
N — Ethyl — N — methyl ethanamine (3°amine)

3 — Bromobenzenamine or 3 — bromoaniline (1°amine)

Question :2 Give one chemical test to distinguish between the following pairs of

compounds.
I. Methylamine and dimethylamine
II. Secondary and tertiary amines
I11. Ethylamine and aniline
IVv. Aniline and benzylamine
V. Aniline and N-methylaniline.
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Answer:

(i) Methylamine and dimethylamine :

Carbylamine test.

Methyl amine, on heating with alc. KOH solution and chloroform forms foul smelling methyl
isocyanide. This test is not given by dimethylamine.

CH3-NH2+CHCl3 + 3KOH —=— CH3-NC+3KCl+3H:
Methylamine (1°) Methylisocyanide
(foul smell)

(CH3)2NH+CHCl3+3KOH —=— No reaction

(i1) Secondary and tertiary amines :
Secondaty amines give libermann nitrosoamine test.
On heating with nitrous acid (prepared in situ), they give yellow coloured oily N-nitrosoamine.

Tertiary amines do not give such test.

R R

~ HCI1 ~
N=—H+H—0—N=(0 ——p N=—N=0+ H,O
rR” NaNO; gp# 2
(2° amine) (N-Nitrosodi (R) amine)

[Yellow coloured liquid]

(ii1) Ethylamine and aniline :

Azo dye test.

Aniline on diazotization ( ice cold nitrous acid solution) followed by coupling with 2-naphtol (in
alkaline solution) forms brilliant orange or red dye. Ethylamine will not form dye. It will give brisk

effervescence (due to liberation of nitrogen gas) but solution remains clear.
A

" 273-ITR K .-'_.'H Sy o o)
{:’ I,-—\lr; MO ————— (¢ W— N = N 2H:0
“._)' — .-"r
Benzenedmaomniim
chilomde
HO, Iy
P R I R
& "'-;‘L-.}_H = NP lE::"r \_} il Btk l::';"r -"{x:_ N=N __.-:.r'r \}‘.
pH 311 i I " {
f— = — =y
Beneenediaronivm I:-" "\J {.-" "-.}
cide ! ’ \
chlomde l":'f- ﬁ},- ,“} :-ﬁ:.
2-Mapihal 1-Pheny lazo-2-napihal
[oramps dyed

(iv) Aniline and benzylamine :
Azo dye test.
Aniline on diazotization ( ice cold nitrous acid solution) followed by coupling with 2-naphtol (in

alkaline solution) forms brilliant orange or red dye. Benzylamine will not give such test.
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Nd ¢ Ctg—C—on + HOI

Beneyl aloohol

(v) Aniline and N-methylaniline :

Carbylamine test.

Aniline, on heating with alc. KOH solution and chloroform forms foul smelling methyl isocyanide.
This test is not given by N-methylaniline.

Heat
C,H,NH, + CHCI, + 3KOH ——> CH, 2 C

Aniline (ale) phenyl isocyanide
(offensive smell)

+ 3KCl + 3H,0

Heat
C,H,NHCH, + CHCI, + 3KOH —— No smell.
N—methyl (alc)

aniline

Question :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.
II1. 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.

VIIL. Gabriel phthalimide synthesis is preferred for synthesising primary

amines.

Answer: 1.)

P Kb of methylamine is lesser than that of aniline:
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NH2

H,C —NHg

Aniline undergoes resonance and as a result, the electrons on the N-atom are delocalized over the

benzene ring. Therefore, the electrons on the N-atom are less available to donate.

NH
o

N\ -

On the other hand, in case of methylamine (due to the +I effect of methyl group), the electron density
on the N-atom is increased. As a result, aniline is less basic than methylamine. Thus, pKb of aniline is

more than that of methylamine.

(i1) Ethylamine is soluble in water whereas aniline is not:

Ethylamine when added to water forms intermolecular H - bonds with water. Hence, it is soluble in

water.

H ~ H

|.|5- & - &t |a-s+
---H--rlJ---H—o---H—N---H—o---

| | |
CHs H CHs H

But aniline does not undergo H - bonding with water to a very large extent due to the presence of a

large hydrophobic - C6HS group. Hence, aniline is insoluble in water.

H.N-H
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(iii) Methylamine in water reacts with ferric chloride to precipitate hydrated ferric oxide:

HoN——CH = =
> 3 /O\

H® H

Due to the +1 effect of - CH3 group, methylamine is more basic than water. Therefore, in water,

methylamine produces OH - ions by accepting H+ ions from water.

CH3 — NH2 + H-OH = CH3 — NH3" + OH"

Ferric chloride (FeCl3) dissociates in water to form Fe3+ and CI - ions.

FeClI3 = Fe*" + 3CI

Then, OH - ion reacts with Fe3+ ion to form a precipitate of hydrated ferric oxide.

2Fe* + 60H" = Fe303 + 3H20

(iv) Although amino group is o,p - directing in aromatic electrophilic substitution reactions, aniline on

nitration gives a substantial amount of m-nitroaniline:

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,
5
—_— —_—
NO,
Aniline Anilinium ion m-Mitroaniline(47%)

For this reason, aniline on nitration gives a substantial amount of m-nitroaniline.

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

A Friedel-Crafts reaction is carried out in the presence of AICI3. But AICI3 is acidic in nature, while
aniline is a strong base. Thus, aniline reacts with AICI3 to form a salt (as shown in the following

equation).
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NH:2

Aniline

NH:AICI:

1y ——» + HCI

Salt

Due to the positive charge on the N-atom, electrophilic substitution in the benzene ring is deactivated.

Hence, aniline does not undergo the Friedel-Crafts reaction.

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

The diazonium ion undergoes resonance as shown below:

© e e W
> [\ €
C/\/ /’ \\7

Z. + Je + .

. N= N3

This resonance accounts for the stability of the diazonium ion. Hence, diazonium salts of aromatic

amines are more stable than those of aliphatic amines.

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

Gabriel phthalimide synthesis results in the formation of 1° amine only. 2° or 3° amines are not formed

in this synthesis. Thus, a pure 1° amine can be obtained. Therefore, Gabriel phthalimide synthesis is

preferred for synthesizing primary amines.

Question :4 Arrange the following :

I

II.

I11.

IVv.

Class 12

In decreasing order of the pKb values:
CH2NH2, C6HSNHCH3, (C2HS)2NH,and C6HSNH?2
In increasing order of basic strength :
C6HSNH2, C6HSN(CH3)2, (C2HS)2NH and CH3NH2
In increasing order of basic strength :

Aniline, p-nitroaniline and p-toluidine.

C6HSNH2, COHSNHCH3, C6HSCH2NH2.
In decreasing order of basic strength in gas phase:
C2HS5NH2, (C2HS)2NH, (C2H5)3N and NH3
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V. In increasing order of boiling point:
C2HS50H, (CH3)2NH, C2HSNH2
VL. In increasing order of solubility in water:

C6HSNH2, (C2HS)2NH, C2HSNH2.

Answer:

(1) In C2H5NH2, only one -C2HS5 group is present while in (C2H5)2NH, two -C2HS5 groups are
present. Thus, the +1 effect is more in (C2HS5)2NH than in C2H5NH2. Therefore, the electron density
over the N-atom is more in (C2H5)2NH than in C2ZH5NH2. Hence, (C2H5)2NH is more basic than
C2H5NH2.

Also, both COHSNHCH3 and C6H5NH2 are less basic than (C2HS5)2NH and C2HSNH2 due to the
delocalization of the lone pair in the former two. Further, among COHSNHCH3 and C6HSNH2, 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:

C6HSNH2 < C6HSNHCH3 < C2H5NH2 < (C2HS)2NH

We know that the higher the basic strength, the lower is the pKb values.
C6HS5NH2 > C6HSNHCH3 > C2H5NH2 > (C2HS5)2NH

(i) C6H5N(CH3)2 is more basic than C6HSNH?2 due to the presence of the +1 effect of two -CH3
groups in COHSN(CH3)2. Further, CH3NH?2 contains one -CH3 group while (C2H5)2NH contains two
-C2HS groups. Thus, (C2H5)2 NH is more basic than C2H5NH2.

Now, C6H5N(CH3)2 is less basic than CH3NH2 because of the-R effect of -C6HS group.
Hence, the increasing order of the basic strengths of the given compounds is as follows:
C6HSNH2 < C6HSN(CH3)2 < CH3NH2 < (C2H5)2NH

(iii) (a)
NH MNH- SNHe
,l S
o
UH, Nd
- Tolardine Amline - Nitroanihing

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.
On the other hand, the presence of electron-withdrawing -NO2 group decreases the electron density

over the N-atom in p-nitroaniline. Thus, p-nitroaniline is less basic than aniline.
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Hence, the increasing order of the basic strengths of the given compounds is as follows:

p-Nitroaniline < Aniline < p-Toluidine

(b) C6H5SNHCH3 is more basic than COH5NH2 due to the presence of electron-donating -CH3 group
in COHSNHCH3. Again, in COHSNHCH3, -C6HS5 group is directly attached to the N-atom. However, it
is not so in COHSCH2NH?2. Thus, in COHSNHCH3, the -R effect of -C6HS group decreases the
electron density over the N-atom. Therefore, COHSCH2NH?2 is more basic than COHSNHCH3.

Hence, the increasing order of the basic strengths of the given compounds is as follows:
CO6H5NH2 < C6H5SNHCH3 < CoH5CH2NH2.

(iv) In the gas phase, there is no solvation effect. As a result, the basic strength mainly depends upon
the +1I effect. The higher the +I effect, the stronger is the base. Also, the greater the number of alkyl
groups, the higher is the +I effect. Therefore, the given compounds can be arranged in the decreasing
order of their basic strengths in the gas phase as follows:

(C2H5)3N > (C2H5)2NH > C2H5NH2 > NH3

(v) The boiling points of compounds depend on the extent of H-bonding present in that compound. The
more extensive the H-bonding in the compound, the higher is the boiling point. (CH3)2NH contains
only one H-atom whereas C2HSNH2 contains two H-atoms. Then, C2ZH5NH2 undergoes more
extensive H-bonding than (CH3)2NH. Hence, the boiling point of C2ZH5NH2 is higher than that of
(CH3)2NH.

Further, O is more electronegative than N. Thus, C2ZH50H forms stronger H-bonds than C2ZHSNH2. As
a result, the boiling point of C2ZH50H is higher than that of C2ZH5SNH2 and (CH3)2NH.

Now, the given compounds can be arranged in the increasing order of their boiling points as follows:

(CH3)2NH < C2H5NH2 < C2H50H

(vi) The more extensive the H-bonding, the higher is the solubility. C2ZH5NH2 contains two H-atoms
whereas (C2HS5)2NH contains only one H-atom. Thus, C2ZH5NH2 undergoes more extensive H-
bonding than (C2HS5)2NH. Hence, the solubility in water of C2ZH5NH2 is more than that of
(C2HS5)2NH.

Further, the solubility of amines decreases with 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 COH5SNH2 is greater than that of C2ZH5NH2 and (C2HS5)2NH.

Hence, the increasing order of their solubility in water is as follows:

C6HS5NH2 < (C2HS)2NH < C2H5NH2
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Question :5 How will you convert:

L. Ethanoic acid into methanamine.

II. Hexanenitrile into 1-aminopentane

111 Methanol to ethanoic acid

IV. Ethanamine into methanamine

V. Ethanoic acid into propanoic acid

VL Methanamine into ethanamine

VIL Nitromethane into dimethylamine

VIIL. Propanoic acid into ethanoic acid?
Answer:

CH;CO0H —2<l2_y cn,co0 —aa(e30e5) | n,cong, —e2 BO8 o chunm,
$0,,-HC1 NH,C1

Ethanoic acid Ethanamide

Hoffmann Bronamide
degradation

i)
HHa0 S0G|
CsHi1CN ——27» CzH11— COOH ——2 » CgH11— COCI
Hexanafinla
MH3(przess)
B, | KOH
CgHi— NHy +—4——— CeHy— CONHp
11) 1 = Arninopenians
PCI Ethanolic MaCN
CH30H ——2 CHsCl » CH3CN
Methanaol
H*/H20
CHzCOO0OH
iii.)
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Ethanamine into methanamine
HONO

Ethanamine —N2.-HLO

Cﬂsmzmz —p EHﬂ,CHz{}H

Ethanol
(8] ; (o)}
» CHyCHO —————— CH3COOH
K:CnO7 2 KfrfO;MaS0, 2
TH 30y )
NH; Br,/KOH
o CH3CONH; ——— CH3NH,
v) et Ethanamide Methanamine
LiATH, PI,
CH,COOH ————— CH,CH,OH ———
Ethanoic acid Reduction Ethyl alcohol
KCN 2H,0MH"
CH,CH,] ———— CH,CH,CN ——
Ethyl iodide Ethyl cyanide
CH,CH,COOH
v.) Propionic acid
CHy- NH, —NENO2MCL | rop  Roc1) H20 4 o4 om
PClg
- Ha /Mi Ethanaolic NaCN
. CH3CHzNHz = Na(Hg)/ Cz HsOH CHiCW4+————— CH3Cl
vi.)
Fe/HCI CHCly + KOH
CH3NO; ——— CH3NH) ———
Carbylamine l
Nitro-
th
mC::e NH—CH CH Ii? 8
3 3 I HoNaEwH 3=
vii.) Dimethylamine
NHz(excess) Bry /KOH
CH3CHaCO0H —————* CHiCHCONH2 e CHaCHaNH 2
Propanoic acid reaction)
NaNO2/HCI
CHACOOH «KMIOUH_ o o on 120 (en on, N0l
o Ethanoic acid
viil.)
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Question :6 Describe a method for the identification of primary, secondary and
tertiary amines. Also write chemical equations of the reactions involved.

Answer:

Primary, secondary and tertiary amines can be identified and distinguished by Hinsberg's test. In this
test, the amines are allowed to react with Hinsberg's reagent, benzenesulphonyl chloride (C6H5SO2CI).
The three types of amines react differently with Hinsberg's reagent. Therefore, they can be easily
identified using Hinsberg's reagent.

Primary amines react with benzenesulphonyl chloride to form N-alkylbenzenesulphonyl amide which is

soluble in alkali.

0 4]
O O
S—0l+H—N—C;Hy—» 8= N—10C4H; = HCI
I I .
0 H 0O H
Benzenesulphony| Propanamune N-Propylbenzenssulphonamide

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 proton. So, it is acidic and dissolves in alkali.

Secondary amines react with Hinsberg's reagent to give a sulphonamide which is insoluble in alkali.

(8 ()
~ | |
& = S—C I N—=N—C1— § JS—N—CH, 1T
et
(8] it 0 oy
Benzenesulphonyl  Phapanamine N N-Limethyllbenzenesniphonamid
chlaride (inselnble i alkah)

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

Question :7 Write short notes on the following :

I. Carbylamine reaction

II. Diazotisation

I11. Hofmann’s bromamide reaction
Iv. Coupling reaction

V. Ammonolysis

VI. Acetylation

VIIL Gabriel phthalimide synthesis
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Answer:

(i) Carbylamine reaction

Carbylamine reaction is used as a test for the identification of primary amines. When aliphatic and
aromatic primary amines are heated with chloroform and ethanolic potassium hydroxide, carbylamines
(or isocyanides) are formed. These carbylamines have very unpleasant odours. Secondary and tertiary

amines do not respond to this test.

R=NH, + CHCI, + 3KOH —=2% R-NC +3KCl + 31,0
Pnrary Arnine Chioroform Pota n Carbviamine
Frydrovide s,
For example
Heat

CH, =NH.+CHCL, +3KOH(alc.)—— CH,-NC +3K(Cl+ 3H.0
Methanamine kéethyl carblyarmine

or methnd isocyanide

(i1) Diazotisation
Aromatic primary amines react with nitrous acid (prepared in situ from NaNO2and 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 NaNO2and HCI at 273 - 278 K, aniline produces benzenediazonium
chloride, with NaCl and H2O as by- products

NH, *=NCI-

+NaNO, + HCl —==> +NaCl + H,0

0-5°C

Anili
nriine dluumum chloride

(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 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.

For example,
R—CONH; + Brg + 4¥a0H —= R—NH; + Na;00; + NaBr + 2H;0

Acid Amide Primary amine
COMEH;s NHs
+ Bry + 4K0OH — @ + K300y + 2KBr + 2HO
Benzamide Aniline

Class 12 https://www.adda247.com/school NCERT Solutions




74}

addazy1

(iv) Coupling reaction
The reaction of joining two aromatic rings through the - N=N - bond is known as coupling reaction.
Arenediazonium salts such as benzene diazonium salts react with phenol or aromatic amines to form

coloured azo compounds.

=

¢ Vo M=NG+ H a— OH —oH ., -!rj._“‘:- MN=H ".'i_‘" OH+ Gl + Ha0
W L) W/ W/ d

= Hydroxyazobenzene (orange dye)

— . ._i=" — "=\~ J'= _
-./_>—HN—NCI+EI & r:-}PN:-Ip- O, N =N I.';I}_.J.I,.:‘_‘:—NHE+EI+HED

B —Aminoazobenzens
[yellow dye)

It can be observed that, the para-positions of phenol and 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 ( - NH2) group.

This process of cleavage of the carbon-halogen bond is known as ammonolysis.
NHy + R = X —> R — NH;X

Nucleophile Substituted
ammonium salt

When this substituted ammonium salt is treated with a strong base such as sodium hydroxide, amine is
obtained.
Though primary amine is produced as the major product, this process produces a mixture of primary,

secondary and tertiary amines, and also a quaternary ammonium salt as shown.

(vi) Acetylation

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

Aliphatic and aromatic primary and 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 - NH2or > NH group by the acetyl group, which in turn leads to
the production of amides. To shift the equilibrium to the right hand side, the HCI formed during the
reaction is removed as soon as it is formed. This reaction is carried out in the presence of a base (such
as pyridine) which is stronger than the amine.

When amines react with benzoyl chloride, the reaction is also known as benzoylation.
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For example,

g SR
Cl
(.‘:H‘NH: ’ g ?_'::?]_’

Ethanamine Benzoyl chlonde

C

2

(8]

I
(
N
NH

N-Ethylbenzanude

C;Hs

(vii) Gabriel phthalimide synthesis

Gabriel phthalimide synthesis is a very useful method for the preparation of aliphatic primary amines. It

involves the treatment of phthalimide with ethanolic potassium hydroxide to form potassium salt of
phthalimide. This salt is further heated with alkyl halide, followed by alkaline hydrolysis to yield the

corresponding primary amine.

i i i
G KOH Co ot a3t [ o=
Lh._;]:':"'h__' - ||; ﬁ_, FiK - Llh, M-R

a o o

FPhthalirmde M - Alkyiphthalimide

o )
Il -
| e -~.._” = NaDHiag) Ii/»t]—.

:— gt
OMa™

0=

'l'R-'\Hz

T r P
{ T aming)

o=
i)

Question :8 Accomplish the following conversions:

L. Nitrobenzene to benzoic acid

II. Benzene to m-bromophenol

1. 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.
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NO, NH, N,C1 CN COOH
Y { |- |
() SaHa | (N NaNoyHal CuONKCN | (N _HoM' om' (\
L’,J & 2IAZIZK = e J
Nitrobenzens Benzoic add
Aniline Bt
i)
Q 8] (n] 0 gt
‘i\. & N AN
N N Cl OH
@ HMOZH 80 @ _Bral FeBr; @ (1) SnHCI @ HzO Q
. WEFT
|2) Diazotisation
- Br Br Br
ii.)
COOH CONH,
_Br/KOH
H-e-ut
iii.) Benzoic acid Benzamide
N*cr
Br Br
Bra/Hz0 HaN02+ HEl HEF, . A
2?3 2TRK
Br
iV.) 246 - Tribromoflucrobenzene
CH,CI CH,CI CHECHENHE
Ethanalic NaCN Hz.l'Nl
— MaCl "
" Benzyl chloride Phenylethanenitrile 2 - Phenylethanamine
[%]
_HNOsH;S0,
|"1| ratson )
Chlorobenzans
w-Nitrochlorobmrene
;r-\.nr-n;Nur\.imumt
{Rlajor product)
I-ﬂ'l-Jrle
hlls
Vl) =Mimachlorobenzene .'hl.'hlum:m]inr:
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vii.)

viii.)

ix.)

e 0
MH- H=M=C=CHs H-N-C-CHj NHz
1
e] Br, 1 * i
1 - £
rclla_C_D.gu E - OH or H " :
Pyridine CHy COOH #
Br Br
Aniling N — Fhenylethanamide Major 4 — Bromoaniine
(Acetanilide) (Mejon |
CONH, MHz _“?5
*I"‘ Hasiz + HE E\"‘b—
5 [Hemann Brarsamida Z73 - ITHR F
degradation reacton) - =
Benzamita Anilnie Senzenadiazoniur
chlaride
Hy O | Hy PO
_H L]
-l-’L:] o CHaCHARTyd A1CI | e,
s IFriedel Craft's alkylation] =
Talwane Banzene
Comversion of aniline to Bengyl alcohol
il
M, [0 N COCH CH,OH
§_,.|.*h Mahidy , HCl J_h B Cuthifecn ,.J:-*:_ HyH' T LAIH, xl-:;:_
| H:0 |
g e e o i
o b i |-r.-.1fk=m

Question :9 Give the structures of A,. B and C in the following reactions :

i.)
ii.)
iii.)
iv.)
V.)

vi.)

Answer:

i)

ii.)
iii.)
iv.)
v.)

vi.)

Class 12

CH3 CHZI M»A OHPartial hydrolysis > B * C
C6H5N2 CuCN A H20/H+ > B _N.H3m> C

CH3CH2Br X5, A Lidlld, g _HNOZ——pC

NaNQ2 +HCL 20MH:
C6H5NQ2 —=4C»A 7k B > C

CH3COOH —MB—p A _Na0Br, p NaNOHA ¢
C6H5NQ2 —LiClyp —HN2——p B COHSOH

CH3CH2I <% CH3CH2CN CH3CH2C=ONH2 MofzBs
CH3CH2NH2

C6HSN2C1 = Np C6HSCN 29 CoHS5COOH 5> C6HSCONH2
CH3CH2Br £<p CH3CH2CN Liéldy CH3CH2CH2NH2 —#¥3» CH3CH2CH20H
C6HSNO2 Ly, CEHSNH2 MeHHeE—= C6H5-N2Cl ~***——» C6H50H
CH3COOH % CH3CONH2 s CH3NH2 2% CH30H

C6HS5NO2 FHE» CGHSNH2 ¥ C6HS5-N2CL 45 v Hydroxyaazobenzene

Partial pressure
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Question :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.

Answer:

It is given that compound 'C' having the molecular formula, C6H7N is formed by heating compound 'B'
with Br2 and KOH. This is a Hoffmann bromamide degradation reaction. Therefore, compound 'B' is
an amide and compound 'C' is an amine. The only amine having the molecular formula, C6H7N is
aniline, (C6H5SNH2).

H”N'H

Therefore, compound 'B' (from which 'C' is formed) must be benzamide, (C6HSCONH?2).

Further, benzamide is formed by heating compound 'A’ with aqueous ammonia. Therefore, compound

'A' must be benzoic acid.
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The given reactions can be explained with the help of the following equations:

R

Phenylamine
Benzoic acid Benzamide
‘tnl l|m=~

Question :11 Complete the following reactions :

I C6HSNH2 + CHCI3 + alc. KOH =
1L C6H5N2Cl + H3PO2 + H20 >
I11. C6HSNH2 + H2SO4(conc) ->

IV. C6H5N2C1 + C2H50H =

V. C6H5NH2 + Br2(aq) >

VL C6H5SNH2 + (CH3CO) 2 =

VII. C6HS5N2C] —HBH ——rnup

Answer:
i) C6H5NH2 + CHCI3 + ale. KOH = 3H20 +3KCl + C6H5 — NC
ii.) C6H5N2Cl + H3PO2 + H20 = C6H6 + N2 + H3PO3 + HCl
iii.) C6H5NH2 + conc. H2S04 = C6H5NH2 HSO4°
iv.) C6H5N2Cl + C2H50H = C6H6 + CH3CHO + N2 + HCl
v.) C6HS5NH2 + Br2(aq) - 2.,4,6-Tribromoaniline + 3HBr

vi)  C6H5NH2 + (CH3C0)20 =2 C6H5 — NH — C=0 — CH3 + CH3COOH
vii.)  C6HS5N2CI+ C2H50H o CO6HSNO2 + N2 + NaBF4

Question :12 Why cannot aromatic primary amines be prepared by Gabriel
phthalimide synthesis ?

Answer:

During Gabriel phthalimide synthesis, the reaction between phthalimide and ethanolic potassium
hydroxide gives potassium salt of phthalimide.

The salt on heating with alkyl halide followed by alkaline hydrolysis gives corresponding primary
amine.

Aromatic primary amines cannot be prepared by Gabriel phthalimide synthesis as aryl halides do not
undergo nucleophilic substitution with the salt formed by phthalimide.
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Question :13 Write the reactions of

I. Aromatic and
IL. Aliphatic primary amines with nitrous acid.
Answer:

(i) Aromatic amines react with nitrous acid (prepared in situ from NaNO2 and a mineral acid such as
HCI) at 273 - 278 K to form stable aromatic diazonium salts i.e., NaCl and H20.

NH, NsCl

NaNQ; + HCI

+ HNO, —
¢ 273- 278K

NaCl + 2H,0

Aniling Nitrous acid Benzenediazonium
chlonde

(i1) Aliphatic primary amines react with nitrous acid (prepared in situ from NaNO2 and a mineral acid
such as HCI) to form unstable aliphatic diazonium salts, which further produce alcohol and HCI with
the evolution of N2 gas.

. NaNQ, + HCI ¥ =
R-NH: + HNO: 2 [R - N1Cl]
Aliphatic Nitrous Aliphatic
primary acid diazonium
alcohol salt H,O
\j
(8}
b+ wci o ROM

alcohol

Question :14 Give plausible explanation for each of the following :

I. Why are amines less acidic than alcohols of comparable molecular
masses?
I1. Why do primary amines have higher boiling point than tertiary
amines?
I11. Why are aliphatic amines stronger bases than aromatic amines.?
Answer:
)] Amines lose a proton to form amide ion. Alcohols lose a proton to form alkoxide ion.

RNH2 - RNH +H'

R-OH = R-O +H'
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O is more electronegative than N, the negative charge is more easily accomodated in RO™ than in

R—NH'. Hence, amines are less acidic than alcohols of comparable molecular masses.

(i1) In primary amines, N atoms have two H atoms which results in extensive intermolecular H bonding.

In tertiary amines, N atoms do not have H atoms and hydrogen bonding is not possible.
Hence, primary amines have higher boiling point than tertiary amines.
(ii1) Aliphatic amines stronger bases than aromatic amines due to following reasons:

(a) Aromatic amines have resonance due to which lone pair of electrons on N atom is delocalized over

benzene ring and is less available for protonation.

(b) The stability of aryl amine ions is lower than the stability of alkyl amines. Protonation of aromatic

amines is not favoured.
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