13. AMINES

Chemistry Smart Booklet
Theory + NCERT MCQs + Topic Wise Practice
MCQs + NEET PYQs




www.alliantacademy.com

7 (0]
oN
+*
‘on
2,

(NoIIDW.I0S NS 03 B0P) ;. nonw nome *POMAIW $1MA A9 PAJLIRUd 29 W RIOWIS 91 9
No11202J oN s N1 1AMoSNI *3dd N1 2)aMmos *3dd
) 0 o
Hos NOIJDIY ON ¢ N+ —— HN'u+ = Wag " "
_“384& \0 a \0
— 1'0s ‘un-0s 1'0s uHN-'0s 1'0s HNY oo 8= N Thow WM H@
= =5
ANIWY AYULLYIL 3NIWY AYUANO0D3S ANIWY AYTWIND I I

HN

‘on
HOOD'HD ZJ8 (W)
12098HD (1
WA
‘on
(715)
O 852 “0sH,
“onH
HN

1831 S.9U3aSNIH

) \IV 1
m.u S3NIWY Y03 1S31

+*
SANIWY 213WouY <
L N 3 U=-O-HN-Yd Y-HN-Y —> SINIWY < INIWY I10NdIY
| ~HA=i
- o 29NDI2PNIY 214235 () Y34QYO0 ALIDISYS MNYU3A0
122332 NollbAIeS (1)
(JocioW) 422332 2A10PN (1)
RI121S0Q BN1122330 m.ﬂ._.ﬁ "_._ﬂz < .:z.-.__..u_ - “c..,w.«u. = «_m_..«u.
ol 2 SINIWI NIEOLAN No JIDY —_— HN < N(°HD) < "HA'HD < HV'(*HD)
. N0 30 2IN2S2d 243 03 AN 3SYHd SNO3NOY A\
\@/ 3UNLYN DISva
iae
ny HO-Yd ON-Y "HN < 2NIWY T < INIWY .2 < NIWY &
—

3SYHd SN0S38Y9 NI

RJPIIIDL < RJWPNOIS < RJIOWIID

*30N S0P RJD1AJ27 M
BNIPNOG-H JDINI210W.I2IN) SW.od
S2NIWL RJOPNOIDS PN RIDWIIG
ANI0d 9NIN08
L}
246120 J0INJI0W
4

*J290M NI 21aMosNI 241 (D <) SaNIWD
J24614 2114M ‘BNIPNOA-H 03 20P 230M NI
2140105 240 SINIWL 21IVHAND J2M0)

Ali8nos
1

$31L¥3d0dd 1IOIW3IHO

XNy %

@ $119S WNINO2YId
SJ2aWaw J24614 21MM ‘(UnoPo RYSII)

XN \!
PINb1 240 S424W3aW 210IPWJIIINI

. '§aS6 240 SINIWID 1IN0 J2M0Y
0°HZ + 100N + @ o @ J230M N1 21AMOS RIP2J §1 1DIN'H'D
XN *HN

2303§ RJP 31918 TUDISAHd
NOl1Yd3d3dd m wz—za

» RANaAMos

*Plo§ 240

N1 950dW0J2P ‘J21M NI 21AMOS 'SS14N010D

$31143d0dd 19DISAHd

§31143d0dd T"IDISAHd

o o
SISPYANRS PIWNIDYA4d 12149 -

» SIPIWP 07 P2JRIWOI S PAWJOJS S| INIWID §521 NoQJIDI INO
O%HZ + JBONZ + “0D*BN + *HN ~ < HOLAK + %8+ ‘HN -2 - 8

o
NO119D2J NOIPRIE2A 2PIWDWOIE NNIOWSIOH *

o
SPIWY 30 NOIINPAY *

$0SHED/(BHION =
*HN - «:U|¢A|=Euz||znu|u

S2UJAN 30 NOIAINPIY -

XN+ O0*H + .:aé%-x,:elufiﬂx-a

SISR1oNowwY «

2, wd/h J0 2,
HNY 55723 30 1on7ms ony

*SPNNOdWOD 0J3IN 30 NOIIINPY -

NOl1YdYd3ldd

RJII2W026 VWOPIWLJIRC
.

(] N ]

2NMWY € Ny
2MWY .2 HN Y
NMWY I  “HN-Y
VINOWWY ‘HN
3YNLONYLS




www.alliantacademy.com

AMINES

Amines are the derivatives of ammonia prepared by the replacement of one, two
or all the three hydrogenatoms by alkyl and/or aryl groups.

Examples:

(i) CH3-NH,

Structure of Amines

e In amines, the nitrogen atom is trivalent and has an unshared pair of
electrons. Hence the nitrogenorbitals are sp® hybridised with pyramidal
geometry.

e The three sp3 hybrid orbitals of nitrogen overlap with orbitals of hydrogen or
carbon depending on thenature of the amines.

e The fourth orbital of nitrogen in all amines contains an unshared pair of
electrons. It is due to thepresence of unshared pair of electrons, the
angle C-N-E is less than 109.5°.

For example: The bond angle for trimethyl amine is 108°.

Unshared electron pair

—CHa—
“CH

[\J/mso
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Classification of Amines
H

Replacement of one H atom |
> R——N——=H

Primary Amine(1°)
R‘

Replacement of two H atom |
R——N—H

H
H——N—-H

Secondary Amine(29)

RI

Replacement of all H atom

» R—N——R"

Tertiary Amine(3°)
R, R'and R" can be alkyl or aryl

Preparation of Amines

Reduction of Nitro Compounds
Nitro compounds on reduction with hydrogen gas in the presence of finely

divided nickel, palladium orplatinum and also on reduction with metals in
acidic medium give amines.

CH,NO, —2% 5CHNH,

2J’Pd
Ethanol
NO,
Sn+HCI
or Fe+ HCI

Ammonolysis
Alkyl halides or benzyl halide on reaction with an ethanolic solution of

ammonia undergoes nucleophilic substitution reaction in which halogen
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atom is replaced by an amino (-NH,) group.The process of cleavage of

the C-X bond by ammonia molecule is known as ammonolysis.

NH, + R - X —RNH, X

Nucleophile Substituted ammonium salt

The primary amine prepared behaves as a nucleophile and reacts with further
alkyl halide to form secondary, tertiary amines, and finally quaternary

ammonium salt.

R—NH, —* 5R,NH—* R N—* R, NX
() 2% (3%) Quaternaryammonium salt

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

RNH, X +NaOH—>R —NH, +H,0+NaX

In this method, a mixture of primary, secondary and tertiary and also a
guaternary ammonium salt.However a primary amine is prepared by taking

large excess of ammonia.
The order of reactivity of halides with amines is Rl > RBr > RCI

Reduction of Nitriles

Nitriles on reducing with LiAlH, or catalytic hydrogenation produce primary amines.

CH,C=N e »CH, —CH, —NH,

Na(Hg)/C,HsOH

Reduction of Amides

Amides on reducing with LiAlH, yield amines.
o)

(i) LIAIH,
T
(i) HL,O
Gabriel pthalimide synthesis

CHa3-C-NH, CHa-CH,-NH,
Pthalimide on reacting with ethanolic solution of KOH forms potassium salt of

pthalimide which onheating with alkyl halide followed by alkaline hydrolysis

yields the corresponding primary amine.
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!:l ! AN
\N_H KOH \h;KJ'L N-R
c/ C/ C/
I [ I

0 Q.
o} N-Alkylpthalimide
0 o]
[ [—_—
C C——0ONa
\N-R NaOH(aq) +R-NH,
c/ c—GNa 0
H H (1Y Amine)
o} o]

N-Alkylpthalimide

Hoffmann bromamide degradation reaction

HsC——C——NH,

In this method, primary amines are prepared by treating an amide with bromine

in an aqueous orethanolic solution of NaOH.

The amine formed has one carbon atom less than the starting amide.
0

+ Bry + ANaOH ————> CH3-NH, + Na,CO3; + 2NaBr + 2H,0

Physical Properties of Amines

Solubility

Lower aliphatic amines are soluble in water because they can form a
hydrogen bond with water.Solubility decreases with increase in molar
mass of amines due to an increase in the size of thehydrophobic group.
Boiling points

Among the isomeric amines, primary and secondary amines have a high boiling
point because theycan form hydrogen bonds.

Tertiary amines cannot form hydrogen bonds due to the absence of a hydrogen
atom for hydrogenbond formation.

Hence, the order of boiling points of isomeric amines is

Primary > Secondary > Tertiary

Chemical Properties of Amines

Basic character of amines
Amines have an unshared pair of electrons on the nitrogen atom due to which
they act as a Lewisbase.

The basic character of amines can be better understood in terms of their K, and pKp
values.
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\

R-NH, + H,0=R_NH, + OH"
«_ [R=NH,JIOH ]
[R 7NH2]H20]

[R—NH,]J[OH ]

MO R NH,)

< _[R-NH,][OH ]
® [R-NH,]
pPK, =—logK,

Greater Ky, value or smaller pK;, indicates that a base is strong.

Comparison of basic strength of aliphatic amines and ammonia
Aliphatic amines are stronger bases than ammonia due to the +| effect of alkyl
groups, leading to highelectron density on the nitrogen atom.

Lone pair more

Lone pair less available

available

H-fTI—H R+;’T,_H
H H

Comparison of basic strength of primary, secondary and tertiary amines
The order of basicity of amines in the gaseous phase follows the expected
order on the basis ofthe +| effect:
In aqueous solution, tertiary amines are less basic than either primary or
secondary amines. Thiscan be explained on the basis of the following factors:
Tertiary amine > Secondary amine > Primary amine > NH3

Solvation effect

Greater the stability of the substituted ammonium cation formed, stronger is
the correspondingamine as a base.

The tertiary ammonium ion is less hydrated than the secondary ammonium ion,
which is less hydrated than the primary amine. Thus, tertiary amines have less

tendency to form ammoniumion and consequently are least basic.
OH,

H H----OH, R

R AN
R—r!l+—H————OH2 > >N+\ > R/N+ H----OH,
| e H----OH, /

H
i
1

OH2

10 20 30

Maximum hydration Minimum hydration
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On the basis of the solvation effect, the order of basicity of aliphatic amines
should be:Primary amine > Secondary amine > Tertiary amine NH3

Steric factor

As the crowding of the alkyl group increases from primary to tertiary, amine
hindrance to hydrogen bonding increases which eventually decreases the
basic strength. Thus, there is asubtle interplay of the inductive effect,
solvation effect and steric hindrance of the alkyl groupwhich decides the basic
strength of alkyl amines in the aqueous state.

When the alkyl group is small like CHs, there is no steric hindrance to hydrogen

bonding. In this case, the order of basicity in aqueous medium is:
(CH3)2NH > CHgNHz > (CH3)3N> NH3
When the alkyl group is the ethyl group, the group order of basicity in the

aqueous medium is (CaHs),NH > (CoHs)sN > CoHsNH,> NHs

Comparison of basic strength of aryl amines and alkanamines
Generally, aryl amines are considerably less basic than alkyl amines.

Example: Ethyl amine is more basic than aniline.

In aniline, the =NH, group is directly attached to the benzene ring. Hence, the
unshared pair ofelectrons on nitrogen is less available for protonation because
of resonance.

+ + + 10
C;:uu I, NH, NH, ONH, NH,
— (N
@ o g > C — - —>
A (&2
I 11 I11 IV %

In the above resonating structures, there is a positive charge on the nitrogen
atom making the lone pair less available for protonation. Hence, aniline is less
basic than ethyl amine which hasno resonating structures.

Less basicity of aniline can also be explained by comparing the relative stability

of aniline andanilinium ion obtained by accepting a proton.
Greater the number of resonating structures, greater is the stability of that species.
Aniline is a resonance hybrid of five resonating structures, whereas anilinium

ion has only tworesonating structures.

+ +
NH, NH,

I 11

Thus, aniline has less tendency to accept a proton to form the anilinium ion.
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> Effect of substituent on the basic character of amines
v An electron-donating or electron-releasing group (EDG) increases basic strength.
v An electron-withdrawing group (EWG) decreases basic strength.
EDG: releases electrons, stabilizes the EwWG: withdraws electrons, destabilizes
cation and increases basic strength the cation and decreases basic strength
NH, It’II‘ NH, IJ*:'IL
@ P Ho= + H =
\ N \
EDG EDG EWG EWG

EDG = -CH_,-OCH, ,-NH,

EWG = -NO, ,-CN,-X (Halogen)

Reaction of Amines

Acylation reaction

> Aliphatic and aromatic primary and secondary amines (which contain
replaceable hydrogenatoms) react with acid chlorides, anhydrides and esters

to form substituted amide.

Y VYV

The process of introducing an acyl group (R—CO-) into the molecule is called acylation.
The reaction is carried out in the presence of a stronger base than the amine,

such as pyridine,which removes HCl formed and shifts the equilibrium to the

product side.

Base
R-NH, + RCOCI —» RNHCOR + HCI

Acid Substitutd
chloride amide
0 @]

R-NH, * R-&-O.U;-R Base RNHCOR + RCOOH

Substituted

AGd amide

anhydride

R,NH + RCOCI —22%2, R,NCOR + HCI
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Important Note: Because tertiary amines do not contain a replaceable hydrogen
atom, they do notundergo acylation.

Carbylamine reaction
» On heating aliphatic and aromatic primary amines with chloroform and

ethanolic KOH they formisocyanides or carbylamines which have foul odour.
» Secondary and tertiary amines do not show this reaction.

»  This reaction is used as a test for primary amines.
CH, —NH, + CHCI, +3KOH—"2_5CH, —NC+ 3KCl + 3H,0

Reaction with Nitrous acid

»  Primary aliphatic amines react with nitrous acid to form aliphatic diazonium
salts. Being unstable diazonium salts liberate nitrogen gas quantitatively which
is used in the estimation of amino acidsand proteins.

CH, —NH, + HNO, — %% _,icH, N, CI']—*2— CH,OH + N, + HCI
» Aromatic amines on treating with nitrous acid at low temperatures to form

diazonium salts which are used in the synthesis of a variety of aromatic
compounds.

C,H, —NH, —5%19_,C H, N Cl +NaCl+2H,0

273-278K 7

» Secondary and tertiary amines react with nitrous acid in a different manner.

Reaction with arylsulphonyl chloride
Hinsberg’s reagent or benzenesulphonyl chloride (CsHsSO,Cl) reacts with

primary amines andsecondary amines to form sulphonamides.

»  Primary amine reacts with benzenesulphonyl chloride to form N-
ethylbenzenesulphonyl amide.

0O

Q%CI +H_N_02H5 T
O H

D I

/ \ ﬁ N—~C,Hs; + HCI
O

N-ethylbenzenesulphonamide
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The hydrogen bonded to nitrogen is strongly acidic due to the presence of strong
electronwithdrawing sulphonyl group and is hence soluble in alkali.
»  With secondary amine,N,N-diethyl-benzenesulphonamide is formed.

Qﬁ_m e —

2H5

0]

!_I_CQHS + HCl
M 2Hs

N,N-diethylbenzenesulphonamide

N, N-diethylbenzene sulphonamide does not contain any H atom attached to nitrogen atom so it is not acidic
and is therefore insoluble in alkali.

»  Tertiary amines do not react with benzenesulphonyl chloride.

Electrophilic substitution

Ortho- and para-positions to the -NH; group become centres of high electron density.
So -NH, group is ortho and para directing and a powerful activating group.

(a) Bromination

» Aniline reacts with bromine water at room temperature to give a white
precipitate of 2, 4, 6-tribromoaniline.

NH> NH-

Br Br

Brz/Hzo
+3Br; —— 3HBr

Br

2.4 .6-tribromoaniline
Due to the high reactivity of aromatic amines, electrophilic substitution takes place at
ortho- and para-positions.

For preparing monosubstituted aniline derivative, the -NH;, group is protected by
acetylation with aceticanhydride then carrying out the desired substitution followed
by the hydrolysis of the substituted amide to the substituted amine.
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NH, NHC-CHj NHC -CH,

(CH3CO), OH or H*

Y

Pyridine CHBCOOH

4-Bromoaniline

(b) Nitration

» Nitric acid is a nitrating agent plus a good oxidising agent. So direct oxidation of
aromatic amines isnot useful since it gives tarry oxidation products along with some
nitro derivatives.

» Instrong acidic medium, aniline is protonated to form the anilinium ion which is
meta directing. Hence besides the ortho and para derivatives, significant amount of
meta derivative is also formed.

NH, NH. NH, NH,
NO,
HNO4,H,S0,,288
—_— + "
NO,
NO,

(51%) (47%) (2%)
Acetanilide p-nitroacetanilide p-nitroaniline
» However if we protect the —NH, group by acetylation reaction with acetic

anhydride, the nitration reaction can be controlled and the p-nitro derivative
derivative can be prepared as the major product.
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(c) Sulphonation

Aniline on reacting with sulphuric acid forms anilinium hydrogen sulphate which on
heating withsulphuric acid at 453-473K gives p-aminobenzene sulphonic acid as the
major product.

NH3HSD4 “Ha
© H,S0, @ 453-473K é; <j
Anilinium SOsH
hydrogen sulphate Zwitter ion

Sulphanilic acid

Aniline does not undergo Friedel-Crafts reaction due to salt formation with Lewis acid
aluminium chloridewhich is used as a catalyst. As a result, nitrogen of aniline acquires
positive charge and hence acts as a strong deactivating group for further reaction.

Diazonium Salts

+
. . RN,X
e Diazonium salts have the general formula = 2" -

v" Where R = Aryl group
v Xion=CI Br, HSO,, BF, etc.

e A suffix diazonium is added to the parent hydrocarbon from which they are
formed followed by thename of the anion.

v Anion = chloride, hydrogensulphate, etc.

v" Diazonium group = N*,

e Primary aliphatic amines form highly unstable alkyldiazonium salts whereas
primary aromatic aminesform arenediazonium salts which are stable for a
short time in a solution at low temperatures.

e The stability of arenediazonium ion is explained on the basis of resonance.
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Ty _
=N @ 2 ?

SRaNe

28

= @ =
N: N=N:

&
<

e Benzenediazonium chloride is prepared by the action of aniline with nitrous
acid at 273-278K.

e The conversion of primary aromatic amines into diazonium salts is known as
diazotisation.

C,H,NH, +NaNO, +2HCI —Z32% G 1 N, CI" +NaCl+2H,0

Preparation of Diazonium Salts

Physical Properties

e Benzenediazonium chloride is a colourless crystalline solid.
e ltisreadily soluble in water and is stable in cold but reacts with warm water.
e |t decomposes easily in the dry state.
e Benzenediazonium fluoborate is water insoluble and stable at room
temperature.
Chemical Reactions

Reactions involving displacement of Nitrogen

»  Replacement by halide or cyanide ion:
This reaction is called Sandmeyer reaction in which nucleophiles like CI",Br
and CN" can be easilyintroduced in the benzene ring in the presence of Cu(l)

ion.

CUQC|2[HC|
— = ArCl +N,

Cu,Br,/HBr

+ - 2212

ArN,X > ABr+N,

CuCN/KCN
—_—— ArCN + N2

Alternatively, chlorine or bromine can also be introduced in the benzene ring
by treating the diazonium salt solution with corresponding halogen acid in the
presence of Cu powder. This isreferred as Gatterman reaction.
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Cu/HCI
— = ArCl + N, + CuX

+ —
ArN,X

Cu/HBr
—_— ArCN + N2 + CuX

Replacement by iodide ion:

lodobenzene is formed on treating diazonium salt solution with potassium
iodide.

ANLX +KI —— = Arl +KCI+N,

Replacement by fluoride ion:

Arenediazonium chloride on treating with fluoboric acid gives a precipitate of
arene diazoniumfluoroborate which on heating decomposes to give aryl
fluoride.

+ - + -
ArN,Cl +HBF; —— Ar-N,BF, D A-F+ BF; + N,

Replacement by H:

Hypophosphorus acid or ethanol are mild reducing agents and reduce
diazonium salts to arenesand themselves get oxidised to phosphorus acid and
ethanal respectively.

ArNLCI + HyPO3 + H,0  —= ArH + N + H3PO3 + HCI

+ —-—
ArN,Cl + CHz; CH,OH ——a ArH+N;+ CH3CHO + HCI

Replacement by hydroxyl group:
Diazonium salt solution gets hydrolysed to phenol when the temperature is
allowed to rise up to283K.

Ar,tjzél +H,0 —— ArOH + N, + HCl

Replacement by -NO; group:
On heating diazonium fluoroborate with agueous sodium nitrite solution in the
presence of copper,the diazonium group is replaced by —-NO, group.
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+ +
NoCl N,BF, NO,

NaN02
+HBFy —— - + N, + NaBF,

Cu, A

Reactions involving retention of diazo group coupling reactions

v Benzene diazonium chloride reacts with phenol in which the phenol at its
para position is coupledwith the diazonium salt to form orange colour dye

called p-hydroxyazobenzene.

v The reaction of diazonium salt with aniline gives yellow dye p-
aminoazobenzene.

v' The reaction is known as coupling reaction and it is an example of

electrophilic substitutionreaction.

. ) OH
N=NCI +

N=—N OH +CI+H,0

p-hydroxyazobenzene (orange dye)

N_N'Cl + H NH2

p-aminoazobenzene (yellow dye)

N—/N NH, + CIF + H,0O

p-hydroxyazobenzene (orange dye)
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Importance of Diazonium Salts in Synthesis of Organic Compounds

e Diazonium salts are very good intermediates for introducing —F, —Cl, —Br, —I, —

CN, —OH,—NO; groupsinto the aromatic ring.

e Direct halogenation method cannot be used for preparing aryl fluorides and
iodides.

e Cyanobenzene can be easily prepared from diazonium salt.

Thus the replacement of diazo group by other groups is useful in preparing substituted
aromaticcompounds which cannot be prepared by direct substitution in benzene or
substituted benzene.
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NCERT LINE BY LINE QUESTIONS

Introduction
Benadryl, a well known antihistamine contains (NCERT Page-389)
(a) Primary amino group (b) Amide group
(c) Secondary amino group (d) Tertiary amino group

Topic 1: Structure of Amines, Classification and Nomenclature

The total number of electrons around the nitrogen atom in amines are
(NCERT Page-390)
(@) 8 (b) 7 (c) 4 (d)3
Read the following statements and choose the correct option.
(NCERT Page-390)

(i) Nitrogen atom in amines is sp3-hybridised.
(ii) The geometry of amines is pyramidal.
(iii) The angle C-N-C or C-N-H is slightly more than 109.5°.
(a) (i), (ii) and (iii)  (b) (i) and (ii) (c) (i) and (iii) (d) (i) and (iii)
A secondary amine is (NCERT Page-390)
(a) a compound with two carbon atoms and an -NH2 group.
(b) a compound containing two -NH2 groups.
(c) a compound in which hydrogens of NH3 have been replaced by two alkyl groups.
(d) a compound with an -NH2 group on carbon atom in number two position.

RNH, R,NH R3N

Primary amine Secondary amine Tertiary amine
The number of primary amines of formula CH Nis: (NCERT Page-389)

47711

(@)1 (b) 3 (c) 4 (d) 2

The IUPAC name of the compound having formula,(NCERT Page-390 & 391)

O=(C—(CH— CH, 1s

|
OH NH, OH

(a) 3-amino-hydroxy propine acid

(b) 2-amino-propan-3-oic acid

(c) amino hydroxy propanoic acid

(d) 2-amino-3-hydroxy propanoic acid

What is the IUPAC name of the following compound ?NCERT Page-390 & 391)

NH,

AN

(a) 2-methyl-4-hexanamine

(b) 5-methyl-3-hexanamine

(c) 2-methyl-4-amino hexane

(d) 5-methyl-3-amino hexane

The IUPAC name of diethyl isopropyl amine is (NCERT Page-390 & 391)
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10.

11.

12.

13.

14.

15.

(@) N, N-diethylpropan-2-amine (b) N, N-diethylpropan-1-amine
(c) N, N-diethylisopropylamine (d) N, N-diethylaminopropane
IUPAC name of the following compound is (NCERT Page-390 & 391)

\I/\/\NH2
cl

(a) 2-chloro pentanamine

(b) 4-chloro pentan-1-amine

(c) 4-chloro pent-2-en-1-amine

(d) 2-chloro pent-3-en-5-amine

Which of the following is the correct IUPAC name of the compound ?
(NCERT Page-390 & 391)

N(CHj),

cl
Cl
(a) 1, 2-dichloro-4-(N, N-dimethyl) aniline
(b) Dimethyl - (3, 4-dichlorophenyl) amine
(c) 3, 4-dichloro - N, N-dimethyl aniline
(d) N, N-dimethylamino - 3, 4-dichlorobenzene

Topic 2: Preparation of Amines
Which of the following reactions will not give a primary amine?(NCERT Page-390 & 391)
(8 CH3CONH, ——2/E8 |
(b) CH;oN—ZAHs |

(© cHyNc—BAHs

(d) CH;CONH, ——2E+ |

Propionamide on Hoffmann degradation gives - (NCERT Page-394)
(a) methyl amine (b) ethyl amine
(c) propyl amine (d) ethyl cyanide

Gabriel’s phthalimide synthesis is used for the preparation of(NCERT Page-394)
(a) Primary aromatic amines (b) Secondary amines
(c) Primary aliphatic amines (d) Tertiary amines

The reduction of nitro compounds is most preferred in the presence of
(NCERT Page-392)
(a) Pd/H, in ethanol (b) Sn + HCI
(c) finely divided Ni (d) iron scrap and HCI.
An alkyl or benzyl halide on reaction with an ethanolic solution of ammonia undergoes
(NCERT Page-392)
(a) electrophilic substitution reaction (b) nucleophilic substitution reaction.
(c) free radical mechanism. (d) nucleophilic addition reaction.
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16.

17.

18.

19.

20.

21.

22,

23.

24.

In the ammonolysis of alkyl halides the halogen atom is replaced by an amino(-NH,) group

which of the following represent the correct order of reactivity of halides with amines.
(NCERT Page-393)

(a) RBr > RI > RCl (b) RI > RCl > RBr

(c) RI> RBr > RClI (d) RCl > RBr > RI

Which of the following will give primary amine only ?(NCERT Page-392 & 394)
(i) ammonia + propylchloride
(ii) potassium pthalimide + ethylchloride
(iii) potassium pthalimide + chlorobenzene
(a) (i) and (ii) (b) (i) and (iii)
(c) (ii) and (iii) (d) (i), (ii) and (iii)
A primary amine is formed by an amide on treatment with bromine and alkali. = The primary
amine has (NCERT Page-394)
(a) 1 carbon atom less than amide
(b) 1 carbon atom more than amide
(c) 1 hydrogen atom less than amide
(d) 1 hydrogen atom more than amide
Assertion: Aniline can not be prepared by Gabriel phthalamide reaction while phenyl methyl
amine can.
Reason: Aniline is less basic than phenyl methyl aniline
(a) Assertion is true, Reason is true: Reason is a correct explanation for Assertion.
(b) Assertion is true, Reason is true: Reason is not a corret explanation for
Assertion.
(c) Assertion is true, Reason is false.
(d) Assertion is false, Reason is true
Topic 3: Physical Properties

Amines have (NCERT Page-395)

(a) Garlic odour (b) Fishy odour

(c) Jasmine odour (d) Bitter almonds odour

Aniline is less soluble in water than ethyl amine due to (NCERT Page-395)

(a) resonance stablization of benzene ring

(b) resonance stabilization of anilium ion

(c) more hydrophobic nature of C6H5 group than C2H5 group

(d) more hydrophobic nature of C2H5 group than C6H5 group

Which of the following is not characteristic of amines? (NCERT Page-395)

(a) They smell like ammonia

(b) They are inflammable in air

(c) They show the property of hydrogen bonding

(d) They are amphoteric in nature

Arrange the following compounds in decreasing order of boiling point
(NCERT Page-396)

(a) (CH,),N < CH,NHEt < PrNH, < PrOH

(b) (CH,),N < PrNH, < PrOH < MeNHEt

(c) PrNH, < MeNHEt < Me,N < PrOH

(d) Me,N < MeNHEt < PrOH < PrNH,

Assertion: Secondary amines have more boiling point than tertiary amines having same mol.
wt
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Reason: Molecules of secondary amines held with one another by H-bonding.

(a) Assertion is true, Reason is true: Reason is a correct explanation for Assertion.

(b) Assertion is true, Reason is true: Reason is not a correct explanation for Assertion.

(c) Assertion is true, Reason is false.

(d) Assertion is false, Reason is true.

Topic 4: Chemical Reactions
Aliphatic amines are.....basic than NH3 but aromatic amines are......basic than NH..
(NCERT Page-399)

(a) more, less (b) less, more (c) both (a) and (b) (d) None of these

Substitution of one alkyl group by replacing hydrogen of primary amines
(NCERT Page-397)

(a) increases the base strength (b) decreases the base strength

(c) remains the same (d) None of the above

High basicity of Me2NH relative to Me3N in aqueous solution is attributed to:
(NCERT Page-399)

(a) effect of solvent (b) inductive effect of Me

(c) shape of Me2NH (d) shape of Me3N

The correct order of basicity of the following compounds (NCERT Page-399)

(@@B>A>C (b)A>B>C (C>A>B(d)C>B>A
Which of the following factors affect the basic strength of amine?
(NCERT Page-398 & 399)

(i) Inductive effect (ii) Steric hinderance
(iii) Solvation effect (iv) Solubility in organic solvents.
(a) (i) and (iv) (b) (i), (ii) and (iii) (c) (ii) and (iii) (d) (ii) and (iv)

Which of the following statements about primary amines is “False’ ?
(NCERT Page-399)
(a) Alkyl amines are stronger bases than aryl amines
(b) Alkyl amines react with nitrous acid to produce alcohols
(c) Aryl amines react with nitrous acid to produce phenols
(d) Alkyl amines are stronger bases than ammonia
The compound obtained by heating a mixture of a primary amine and chloroform with

ethanolic potassium hydroxide (KOH) Is (NCERT Page-401)
(a) an alkyl cyanide (b) a nitro compound
(c) an alkyl isocyanide (d) an amide
R - NHE + CH3COC1—> A
(excess) (NCERT Page-400)
The product (A) will be -
(a) RNHCOCH, (b) RN(COCH,),

© Rﬁ(cocm);cr (d R-CONH,

In the reaction, (NCERT Page-401)

RNH, 22 ,ROH+H,0+AT:Ais

(a) NH, (b) N, ©O (d) CO

2 2
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The amine that does not react with acetyl chloride is (NCERT Page-400)
(a) CH,NH, (b) (CH,),NH (c) (CH,),N (d) None of these

In order to distinguish between C,H,-NH, and C.H,-NH,, which of the following reagent is

useful (NCERT Page-401)

(a) Hinsberg's reagent (b) HNO,  (c) CHCL + KOH (d) NaOH
Strong activating effect of -NH2 group is reduced by using(NCERT Page-403)
(a) CH,COClI (b) CH,CI  (c) CH,ONa (d) CH,-CHO

When bromination of aniline is carried out by protecting-NH2. The product is
(NCERT Page-402)

(a) o-bromoaniline
(c) p-bromoaniline

(b) 2, 4, 6 tribromoaniline
(d) mixture of 0-and p-bromoanilines

Hinsberg’s method to separate amines is based on the use of (NCERT Page-401)

(a) benzene sulphonyl chloride
(c) ethyl oxalate

(b) benzene sulphonic acid
(d) acetyl chloride

Arrange the following in increasing order of their basic strength?

(NCERT Page-399)
p-nitroaniline(1); m-nitroaniline (2); 2,4,6-trimethylaniline(3); 3-methylanline (4).
(@1,324 (b)2341 (©3,1,2,4 (d)1,2,4,3
Assertion : Nitrating mixture used for carrying out nitration of benzene consists of conc. HNO,
+ conc. H,SO,.
Reason : In presence of H,SO,, HNO, acts as a base and produces NO,+ ions.
(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion.
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion
(c) Assertion is correct, reason is incorrect
(d) Assertion is incorrect, reason is correct.

NH,

+

(CH3C0)0 HNO;

H7504

H
HyO

> (X) (Y) »(Z)
(NCERT Page-402)

Product Z of the reaction is
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NH> NH;

(@) (b)

NO,
NO,
NO, NGO,
(©) (d)
NO,
NO,
Correct order of increasing basic character is (NCERT Page-399)

(a) NH, < PhNH, < Et NH < EtNH, < Et,N
(b) PhNH, < NH, < Et,N < Et NH
(c) PhNH, < NH, < Et NH < Et,N
(d) Et,N < PhNH, < Et NH < NH,
Assertion: After acylation of aniline, benzene nucleus becomes more reactive towards
electrophile.
Reason: After acylation electron density inside benzene ring decreases.
(a) Assertion is true, Reason is true: Reason is a correct explanation for Assertion.
(b) Assertion is true, Reason is true: Reason is not a correct explanation for Assertion.
(c) Assertion is true, Reason is false.
(d) Assertion is false, Reason is true
Topic 5: Methods of Preparation of Diazonium Salts
Diazonium salt is obtained when aniline reacts with : (NCERT Page:404)
(a) cold NaOH (b) NaNO, and HCl (0-5°C)
(c) SnCl, at 10°C (d) N,O at (0 - 5°C)

In the diazotization of arylamines with sodium nitrite and hydrochloric acid, an excess of
hydrochloric acid is used primarily to (NCERT Page:404)
(a) supress the concentration of free aniline available for coupling
(b) supress hydrolysis of phenol
(c) ensure a stoichiometric amount of nitrous acid
(d) neutralise the base liberated
Topic 6: Properties of Diazonium Salts
Azo dye is prepared by the coupling of phenoland  (NCERT Page:406)
(a) benzene diazonium chloride (b) o-nitroaniline
(c) benzoic acid (d) chlorobenzene

~

In the reaction sequence (NCERT Page:405)
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52.

NH,

NaNﬂDﬂ::,HCl s A CuCN > B LiATH, 5C.

the product ‘C’ is:

(a) benzonitrile (b) benzaldehyde
(c) benzoic acid (d) benzylamine
Which of the following reagents will convert p-methylbenzenediazonium
p-cresol? (NCERT Page:406)
(a) Cu powder (b) H,O
(c) H,PO, (d) CH.OH
In the chemical reactions, (NCERT Page:406)
NH,

NaNO, | HBFs o
HCL278K ’

the compounds ‘A" and ‘B’ respectively are

(a) nitrobenzene and fluorobenzene

(b) phenol and benzene

(c) benzene diazonium chloride and fluorobenzene
(d) nitrobenzene and chlorobenzene

Match the columns

Column-I Column-II
) ArN,*Cl- —— ArOH (p) HBF, / NaNO,
B) ArN2+Cl- —— ArNO, (@ H
C) ArN,CI' ——ArH (r) HBF
(s) CH,CH,OH

V)

(A
(
(
(D) ArN,+ClI- —— ArF
(@) A-(q),B-(p), C-(s), D
(b) A-(s), B=(p), C-(q) D-
(©)A-(q),B-(s),C-(p),D
(d)A-(q),B-(s) C-(r) D
Match the columns
Column-I Column-II

) Benzene sulphonyl (p) Zwitter ion chloride
B) Sulphanilic acid (q) Hinsberg reagent
C) Alkyl diazonium salts (r) Dyes

(5)

D) Aryl diazonium salts  (s) Conversion to alcohols
A-(s),B-(q),C-(x),D-(p)
b) A-(q), B-(p), C-(s),D-(r)
¢)A-(r),B-(s), C-(p),D-(q
d)A-(s),B-(p), C-(r),D-(q

jo5]
~—

(A
(
(
(
(
(
(
(
I

n a reaction of aniline-A coloured product C was obtained (NCERT Page:406)

chloride into




www.alliantacademy.com

w, @

NaNO, CH,
*B > C
HC1 Cold

A

The structure of C would be :

o @i @
I

CH;

CH, CH,
&€
(b)
/CH;
_ _/CH;
@ @N N@N\CH3
TOPIC WISE PRACTICE QUESTIONS

TOPIC 1: Amines and Amides
Which of the following arylamines will not form a diazonium salt on reaction with sodium nitrite in
hydrochloric acid?

1) m-Ethylaniline 2) p-Aminoacetophenone
3) 4-Chloro-2-nitroaniline 4) N-Ethyl-2-methylaniline
NH,

Bry (i) NaNOyHCI
Hy0 ( ) (i) H3PC|2 - (B)'

Product (B) in this reaction is:

Br
Br
@ (b)

Br

Br Br

Br Br
(© (d)
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13.

14.

15.

16.

17.

18.

The total number of electrons around the nitrogen atom in amines are

1)8 2)7 3)4 4)3
The reagent that reacts with nitromethane to form methylhydroxylamine is
1) Zn/HCl 2) Zn/NH4Cl 3) Zn/NaOH 4) Sn/HCI

Conversion of benzene diazonium chloride to chlorobenzene is an example of which of the following
reactions?

1) Claisen 2) Friedel-craft 3) Sandmeyer 4) Wurtz

Read the following statements and choose the correct option.

(i) Nitrogen atom in amines is sp>-hybridised. (i1) The geometry of amines is pyramidal.
(ii1) The angle C—-N—C or C—N—H is slightly more than 109.5°.

1) (i), (ii) and (iii) 2) (i) and (ii) 3) (i) and (iii) 4) (ii) and (iii)
Secondary amines could be prepared by

1) reduction of nitriles. 2) Hofmann bromamide reaction.

3) reduction of amides. 4) reduction of isonitriles.

Which of the following statement is not correct?

1) Methylamine is more basic than NH3.

2) Amines form hydrogen bonds.

3) Ethylamine has higher boiling point than propane.

4) Dimethylamine is less basic than methylamine.

The strongest base among the following is

1) phenylmethanamine 2) N-methylmethanamine 3) ethanamine 4) methanamine

The IUPAC name of the compound having formula,
0=C— CH— CH, is

OH NH, OH

1) 3-amino-hydroxy propine acid 2) 2-amino-propan-3-oic acid

3) amino hydroxy propanoic acid 4) 2-amino-3-hydroxy propanoic acid
Which of the following reagents will convert p-methylbenzenediazonium chloride into p-cresol?
1) Cu powder 2) H.O 3) HsPO» 4) CcHsOH
Benzamide on reaction with POCl; gives

1) aniline 2) chlorobenzene 3) benzylamine 4) benzonitrile

The general formula of quaternary ammonium compound is

1) R—NH» 2) RsN 3) RuN* X~ 4) NH4X

Aniline is separated from a mixture by :

1) fractional crystallisation 2) fractional distillation

3) vacuum distillation 4) steam distillation

The number of primary amines of the formula C4H1 1N is :

1)1 2)3 3)4 4)2

The conversion of acetophenone to acetanilide is best accomplished by using :

1) Beckmann rearrangement 2) Curtius rearrangement

3) Lossen rearrangement 4) Hofmann rearrangement

Intermediates formed during reaction of RCONH> with Br, and KOH are

1) RCONHBr and RNCO 2) RNHCOBr and RNCO

3) RNHBr and RCONHBr 4) RCONB?

Aniline when treated with conc. HNO3 gives
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NH, NH, NH,
NO, NO,
(a) + (b)
NO,
9]
NH2
o o @
8]

Gabriel’s phthalimide synthesis is used for the preparation of

1) Primary aromatic amines 2) Secondary amines

3) Primary aliphatic amines 4) Tertiary amines

For alkylation of ammonia which of the following is not used?

1) CH—X 2) CH3-CH>-X 3) (CH3).CH-X 4) (CH3):C—X

Treatment of ammonia with excess of ethyl iodide will yield

1) diethylamine 2) ethylamine 3) triethylamine 4) tetracthylammonium iodide
Which of the following gives primary amine on reduction?

1) CH3;CH2NO> 2) CH;CH2-0-N=0 3) CeHsN = NC¢Hs 4) CH3CH,NC
The reduction of nitro compounds is most preferred in the presence of

1) Pd/H> in ethanol 2) Sn + HCI 3) finely divided Ni  4) iron scrap and HCL.
Which is formed when (CH3)s NOH is heated?

1) CH3NH» 2) CoHsNH» 3) (CH3):N 4) (CH2)sN

The correct order of increasing basicity in aqueous solution is
1) NH3 < CsHsNH; < (C2Hs)>NH < CoHsNH»> < (CoHs)sN
2) C¢éHsNH> < NHj3 < (C,Hs )3sN < C,HsNH» < (C2Hs)NH

3) C¢éHsNH> < NH3z < CoHsNH» (CoHs)sN < (CoHs)NH 4) None of the above
CH,CH,Cl NNy NUH
acetic anhydride 7
Z in the above reacting sequence is
1) CH3CH>CH,NHCOCH3 2) CH3CH2CH2NH
3) CH3CH2CH2CONHCH3 4) CH;CH,CH,CONHCOCH;3

In the ammonolysis of alkyl halides the halogen atom is replaced by an amino(—NH>) group which of
the following represent the correct order of reactivity of halides with amines.
1) RBr>RI>RCl 2)RI>RCI>RBr 3)RI>RBr>RCI 4) RC1> RBr > RI

A primary amine is formed by an amide on treatment with bromine and alkali. The primary amine has

1) 1 carbon atom less than amide 2) 1 carbon atom more than amide
3) 1 hydrogen atom less than amide 4) 1 hydrogen atom more than amide
Amines have

1) Garlic odour 2) Fishy odour 3) Jasmine odour 4) Bitter almonds odour

In the diazotisation of arylamines with sodium nitrite and hydrochloric acid, an excess of hydrochloric
acid is used primarily to

1) supress the concentration of free aniline available for coupling.

2) supress hydrolysis of phenol.

3) ensure a stoichiometric amount of nitrous acid.
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4) neutralise the base liberated.

The indicator that is obtained by coupling the diazonium salt of sulphanilic acid with N, N-
dimethylaniline is

1) phenanthroline 2) methyl orange 3) methyl red 4) phenolphthalein
In a reaction of aniline a coloured product C was obtained.

CH
NH, @‘N/ 3

NaNo, N\ CH;
— B C
HC Cold

A
The structure of C would be :

(@) @N—N—CHE—N@
|

CH,

CH, CH,
Joae
CH,

NH -NH N
© @ O New,
CH
/ 3

N=N N

Antiline is less soluble in water than ethyl amine due to

1) resonance stablization of benzene ring 2) resonance stabilization of anilium ion
3) more hydrophobic nature of CsHs group than C2Hs group

4) more hydrophobic nature of CoHs group than CsHsgroup

Predict about the relative boiling point of the following two amines.

{( NCH, : H3CCNH
I I

1) Boiling point of I > II. 2) Boiling point of IT > .
3) Both should have equal boiling points. ~ 4) It can’t be predicted.
Identify Z in the following sequence of reactions —

CH3;COONH, —2 5 x P05 ,y HOH 5

(@ CH,-CH,-CO-NH, () CH,-CN

(¢) (CH,C0),0 (d) CH,—COOH

Which of the following is not characteristic of amines?

1) They smell like ammonia 2) They are inflammable in air
3) They show the property of hydrogen bonding  4) They are amphoteric in nature
Substitution of one alkyl group by replacing hydrogen of primary amines

1) increases the base strength 2) decreases the base strength

3) remains the same 4) None of the above

Among the following isomeric C4H 11N amines, one having the lowest boiling point

@ "N NH, () >—NH-
© A~~~ @ >N/\

The conjugate base of (CH3).NH™ is
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1) (CH3)NH 2) (CH3)2N* 3) (CH3)3N* 4) (CH3)2N-
High basicity of MeoNH relative to MesN in aqueous solution is attributed to
1) effect of solvent 2) inductive effect of Me 3) shape of MeoNH  4) shape of MesN
The correct order of basicity of the following compounds

NH, NH, NH,

A B C
NO,

1)B>A>C 2)A>B>C 3)C>A>B 4)C>B>A
In the reaction,
RNH, % ,poH+H,0+AT: Als

@ NH, (O N, © 0, (@ Co,

The cyclobutyl methylamine with nitrous acid gives

CHy OH
o [
(c) D (d) All of these

The correct order of decreasing basic character of the three aliphatic primary amines is
/\/\I\'Hz /\\“\/\NHQ /'\,,///"\I\H2
I II I
) I>11>11 2)M>1>1 1> =10 4)I=11 =11l
An organic amino compound reacts with aqueous nitrous acid at low temperature to produce an oily
nitrosoamine. The compound is

1) CH3NH> 2) CH3;CH2NH> 3) CH3CH>NHCH>CH3 4) (CH3CH2)3N
Strong activating effect of -NH> group is reduced by using
1) CH3COCl 2) CHsCl 3) CH3ONa 4) CH>—CHO

(i) CH,1 |
———— » Product P is
N CH, (1) Ag,0. heat
H
/ CH; W
N

(@) (b)
N(CHs), cﬁ; e,
(e
(©) /N\ (d) Nomne
CH, CH,

TOPIC 2: Cyanides and Isocyanides
Reaction of ethyl amine with alkaline chloroform leads to the formation of carbylamine reaction. This
reaction involves the attack of an electrophile on ethyl amine, the electrophile is

1) H3O0* 2)H* 3) RNH3" 4) : CCl,

Ethyl isocyanide on hydrolysis in acidic medium generates

1) propanoic acid and ammonium salt. 2) ethanoic acid and ammonium salt.
3) methylamine and ethanoic acid. 4) ethylamine and methanoic acid.

Methyl cyanide is less basic than methylamine because
1) there is a triple bond between carbon and nitrogen atoms.
2) molecular weight is higher than methylamine.
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3) the lone pair of electrons in nitriles belongs to sp-orbital and lone pair of electrons in amines belongs
to sp* -orbital.
4) None of these.

In the reaction: R—C= N+4[H]L>RCH2NH2X can be:
1) LiAIH, 2) H,SO, 3)Ni 4) 2KBr

Hydrolysis of phenyl isocyanide forms:

1) Benzoic acid 2) Formic acid 3) Acetic acid 4) None of these

C,H.C =N and C,H,N=C exhibit which type of isomerism?

1) Position 2) Functional 3) Dextroisomerism 4) Position isomerism
Butanenitrile may be prepared by heating

1) propyl alcohol with KCN 2) butyl alcohol with KCN

3) butyl chloride with KCN 4) propyl chloride with KCN

Consider the following sequence of reactions :

Compound[A] Reduction >[B] HNO»

The compound [A] is
(a) CH,CH,CN (b) CH;NO,
(& CHNC (d) CH,CN

> CH,CH,OH

C=N

H30
+CH;MgBr —>Q—— P
OCH,

The product ‘P’ in the above reaction is

CO—CH;

/OH
HC
) h @\
OCH,

COOH

@\ (d) @\
OCH, OCHj4

. CHiBr
s’ sl |
In the reaction CH,CN NeNH, N3, _80°C the

products obtained are

T
(a) I>— CH-C=N () D— CH,NH,
(c) D— CH,.OH (d) None of these

TOPIC 3: Nitroalkanes and Alkyl Nitrites

A nitro alkane reacts with HONO to give insoluble product in alkali which turns blue on treatment with

an alkali. The nitro alkane is
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(® CH5CH,NO, (b) CH3—FH—CH2N02
CHj
(¢©) (CH;),CHNO, (d) (CH;);CNO,

Acetanilide on nitration followed by alkaline hydrolysis mainly gives —

1) o-Nitroaniline 2) p-Nitroaniline 3) m-Nitroaniline 4) 2, 4, 6-Trinitroaniline

In the reaction :
NO, NH,

@\ _X 5 @\ ; Xis
NO, NO,

() SiC (b) H,80,

(© KMnO, (d) NH,HS

Which of the following will be easily nitrated?
CH,

(¢) CHNO, (d CHNO,

Nitrobenzene, on reaction with fuming nitric acid at 90°C, gives
NO, NO,

( NO,

a) No, (b
NO NO

2 2
© @ @ @
NO, NO,

In the series of reaction

CoHNH, 0 Hd , x %‘c’f Y + N, +HCL

Xand Y arerespectively
(@) CgHs —N =N-CgHs.CgHsN3CI™
(b) CeHN;CIIC,H; — N =N-CH;

(C) CGHSNZCI_, C6H5N02
(d) CHNO,CeH
The consituent of the powerful explosive RDX is formed during the nitration of

1) toluene 2) phenol 3) glycerol 4) urotropine
Tautomerism will be exhibited by

1) (CH3);CNO 2) (CH3)2NH 3) R3CNO2 4) RCH,NO?
Nitrobenzene on electrolytic reduction in strongly acidic medium gives

1) aniline 2) p-aminophenol 3) m-nitroaniline 4) nitrosobenzene
Hydrolysis of CH3CH2NO; with 85% H>SO4 gives

1) CH3CH.OH 2) CoHe 3) CH;CH=NOH 4) CH;COOH

Primary nitro compounds react with nitrous acid to form nitrolic acids which dissolve in NaOH giving

1) yellow solution 2) blue solution 3) colourless solution 4) red solution
Which of the following reactions is not feasible?
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(@ ICH,COOC,Hs + AgNO, %
T

0,NCH,C0O0C,Hs +Agl
KMnO
(b) (CH3);CNHy ——— (CH;)3C - NO,

acetone + water

© @ R, @—N02

(d) All the above are feasible

70.  Dynamite is a mixture of:
1) Nitroglycerine + Saw dust. 2) Nitroglycerine + HCL
3) Hydrogen bomb + H>SO4. 4) Glycerine + H2SOa.

NEET PREVIOUS YEARS QUESTIONS

1. Nitration of aniline in strong acidic medium also gives m-nitroaniline because [2018]
1) Inspite of substituents nitro group always goes to only m-position.
2) In electrophilic substitution reactions, amino group is meta directive.
3) In acidic (strong) medium aniline is present as anilinium ion.
4) In absence of substituents, nitro group always goes to m-position.

2. The correct increasing order of basic strength for the following compounds is : [2017]
2 NH,
- NH, >
@ @ (I (1
NO, CH,
DHII<I<II 2)NI<II<I M <I<II HII<II<I
3. Which of the following reactions is appropriate for converting acetamide to methanamine? [2017]
1) Hoffmann bromamide reaction 2) Stephens reaction
3) Gabriels phthalimide synthesis 4) Carbylamine reaction

4.  The correct statement regarding the basicity of arylamines is [2016]
1) Arylamines are generally less basic than alkylamines because the nitrogen lone-pair electrons are
delocalized by interaction with the aromatic ring p electron system.
2) Arylamines are generally more basic than alkylamines because the nitrogen lone-pair electrons are not
delocalized by interaction with the aromatic ring p electron system.
3) Arylamines are generally more basic than alkylamines because of aryl group.
4) Arylamines are generally more basic than alkylamines, because the nitrongen atom in arylamines is
sp-hybridized.

5. The electrolytic reduction of nitrobenzene in strongly acidic medium produces :- [2015]
1) Azoxybenzene 2) Azobenzene 3) Aniline 4) p-Aminophenol

6.  In the following reaction, the product (A) [2014]
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11.

12.

D Qe
Yellow dye

<
=

N:
(© N=N
N=N

(d)

The correct order of the basic strength of methyl substituted amines in aqueous solution is :- [2019]
(1) (CH3)2NH > CH3NH; > (CH3)3N (2) (CH3)sN>CH3NH; > (CH3)>NH
(3) (CH3)3N>(CH3).NH>CH3NH> (4) CH3NH>>(CH3),NH > (CH3):N
The major product of the following reaction is : [2019]
COOH
@( + NH3 strong heating
COOH
0
COOH COOH NH,
X A, X
The amine that reacts will Hinsberg's reagent to give an alkali insoluble product is :- [2019-ODISSA]
CH,~CH-NH-CH-CH, (|3H2CH3
1y CH, CH, (2) CHi-CH,-N-CH,CH,
I\IJH2 CIHs.
CHE,‘—(IZ—Cl—IZCHZCH3 CHg—?—(I:H—NHZ
@ @
Reaction of propanamide with ethanolic sodium hydroxide and bromine will give [2020-COVID]
(1) Ethylamine (2) Methylamine (3) Propylamine (4) Aniline
Which of the following amine will give the carbylamine test? [2020]
NHC;Hs N(CHs)2

1)) ﬁ 2) i 3) \J: 4) \J:

Identify the compound that will react with Hinsberg’s reagent to give a solid which dissolves in alkali.
[INEET-2021]
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CH,
NG AN

1 CH3

CH, CH
CH NN
3 T CH, /CH2
.

3 CHs 4 CHy NO,
13. The reagent ‘R’ in the given sequence of chem+ical reaction is : [NEET-2021]
NH, N,CI
Br. Br Br Br Br. Br
NaNO,, HCI R
—_— —_—
0.5°C
Br Br Br
1) CH,CH,OH 2) HI 3) CUCN/KCN 4) H,0
14.  Given below are two statements: [NEET-2022]

Statement I: Primary aliphatic amines react with HNO; to give unstable diazonium salts.
Statement II: Primary aromatic amines react with HNO; to form diazonium salts which are
stable even above 300 K.
In the light of the above statements, choose the most appropriate answer from the options given
below:
(1) Both Statement 1 and Statement II are correct
(2) Both Statement I and Statement II are incorrect.
(3) Statement I is correct but Statement II is incorrect.
(4) Statement I is incorrect but Statement II is correct
15.  The product formed from the following reaction sequence is [NEET-2022]
CH,
(i) LiAlH,, H,0
(ii) NaNO,, HCI -
(ili) H,0 -

0
® 0
@)‘\NHz @/\NZCI @/\Cl @/\OH
1) 2) 3) 4)
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NCERT LINE BY LINE QUESTIONS — ANSWERS

1(d) 2.(a) 3.(b)  4.(c) 5. () 6.(d) 7.(b)  8.(a) 9.(c) 10.(c)
11.(c) 12.(b) 13.(c) 14.(d) 15.(b) 16.(c) 17.(@) 18.(a) 19.(b) 20.(b)
21.(c) 22.(d) 23.(a) 24.(2) 25.(a) 26.(@) 27.(a) 28.(c) 29.(b) 30.(c)
31.(c) 32.(a) 33.(b) 34.(c) 35.(b) 36.(a) 37.(d) 38.(2) 39.(d) 40.(a)
41.(b)  42.(b) 43.(d) 44.(b) 45.(a) 46.(a) 47.(d) 48.(b) 49.(c) 50.(a)
51.(b)  52.(d)

TOPIC WISE PRACTICE QUESTIONS - ANSWERS

1) 4 2) 2 3 1[4 2 5) 3 6) 2 7) 4 8) 4 9) 2 10) 4
11)2 12) 4 13)3 14) 4 15)3 16) 1 17)1 18) 3 19)3 20)4
21)4 22)1 23)4 24)3 25) 2 26)1 27)3 28)1 29)2 30)1
31)2 324 333 34)2 334 [36)4 |37)1 38)4 39)1 40 1
43 422 [43)4  [44)1 45)3 |46)1 [47)2 48)4 | 49)4 50)3
51)1 52)2 53)2 54) 4 554 | 56)2 57)1 58) 3 59) 2 60) 4
61)1 62)1 63)3 64) 4 654 | 66)2 67)4 68) 4 69)3 70)1

NEET PREVIOUS YEARS QUESTIONS-ANSWERS
1) 3 2) 3 31 [4) 1 5) 4 ]6) 4 7) 1 8) 2 9 1 10)1
11)2 12)2 13)1 14)3 15)4

NCERT LINE BY LINE QUESTIONS — SOLUTIONS

1(d) Tertiary amino group
2.(a)
3. (b) The fourth orbital of nitrogen in all amines contains an unshared pair of electrons. Due to the
presence of unshared pair of electrons, the angle C-N-E, (where E is C
or H) is less than 109.5°.
4. (c)
5. (c) 1° amines have -NH2 group in their structure, 4 primary amines are possible for C,H,,N.
CH; - CH, ~CH, - CH,NH, CH;-CH, - CH-CH;
i,
(1) (i1)
CH; |CH3
CH; —<:: -CHy-NH,  CH;-C-Cl
H NH,
(i) (iv)
6. (d)
7. (b) The compound contains longest chain of 6C atoms and amino group. Hence it is an
alkanamine.
8. (a)

Un. Gl
He - N
CH, C,Hs

N, N- Diethylpropan - 2-amine
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9. (c)
10. (c) The compound is derivative of aniline
11. (c) CH,NC (methyl isocyanide) on reduction with LiAIH4 gives secondary amine
12. (b)
0O
CH; -CH, -C-NH, +Br, + KOH
—2 5 CH;-CH, -NH,
13. (c)
N TN O L pN-R
-R:‘ — NR = OH F"_l'im:u".'
\ reaciion . I“.i“':.
Phthalim:de MN-Porassmm phthalimide ()
(a nucleophile) N-alkvl phthalimide Philsalic acid
14. (d) Reduction with iron scrap and hydrochloric acid is preferred because FeCl2
formed gets hydrolysed to release hydrochloric acid during the reaction. Thus, only a small
amount of hydrochloric acid is required to initiate the reaction.
15. (b)
16. ()
17. (a)
18. (a) The reaction is Hoffmann bromamide reaction

O
R —C|—1‘~'H3 +Br + 4NaOH——
R =NH; +2NaBr + Na,CO4 + 2H-0
0]
R — NI, contains one carbon less than R —C —=NH,

19. (b) Aromatic amines can not be prepared by Gabriel Phthalimide reaction.

20. (b) Amines possess fishy smell

21. (c)

22. (d) Amines are basic in nature

23. (a) B.P. V4 Intermolecular forces of attractions like HBonding.

24. (a) B.P. number of H-Bonds

25. (a)

26. (a) Secondary amine is more basic than primary amine.

27. (a) Secondary amines are more basic than tertiary amines due to stabilisation of 2° amine by
hydrogen bonding with solvent molecule.

28. (c) Aliphatic amines are more basic than aromatic amines.
Resonance decreases the basic character due to delocalisation of shared pair of electrons on
nitrogen within benzene nucleus. Further electron withdrawing if (-NO2) decreases basicity.

29. (b)

30. (c) Aryl amines produce diazonium salts on treatment with nitrous acid

31. (c) We know that
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CH3CH,NH, + CHCl; +3KOH ——
CH;CH,NC + 3KCl+3H,0

In this reaction, bad smelling compound ethyl isocyanide

(CH,CH,NC) is produced. This equation is known as carbylamine reaction
32. (a) Acylation occurs in one step only because lone pair of nitrogen is delocalized with acyl group

(. 0
N O @
R-NHYC-CH;«——R-NH=C-CH,
33. (b)

RNH, — 22 5 ROH+H,0+N, 1

(A) (B) (C)
34. (c) The compounds containing active H-atoms (H atoms attached to N, O or S) react with
CH,COCl to form acetyl derivatives.
35. (b)
36. (a)
37. (d)
38. (a) Hinsberg’s method is based on the use of benzene sulphonyl chloride.
39. (d) In case of substituted aniline, electron releasing groups like -OCH), -CH, increase basic

strength whereas electron withdrawing groups like -NO,, -SO,H, -COOH,-X decrease it.

HNO; +2H,S0, == 2HS0, + NO; +H;0"

40. (a)
41. (b)
NH, NH- CO- CH,
@ (CH3C0)20 @
—— e
[X]
NH - €O - CHy NH,
HNO; Hy O
i S
H,S0,
NO, NO,
[¥] [Z]
42. (b)

43. (d) Benzene ring becomes less reactive towards electrophile because + R effect of NH2 is greater
than -NH-COCH,

44. (b)

+
NH, N, Cl

NaNO, HCl
(b) (0—5°C)

Aniline Diazonium chloride
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45. (a)
46. (a) Azo dyeis prepared by diazo coupling reaction of phenol with diazonium salt.

@ O~ -~<O-on

Benzene p—Hydroxyazobenzene
diazonimm
chlonde

(—N=N-) group 1s called azo— group.
47. (d)

_NaNO HCl | CulN |

Aniline |\dlaza[1-;ﬁt1m1} (A)
henzene
diazoninm chloride

CH,NH,

L:_-"dH

(B) (]
Cyanobenzene Benzylamine

@ @

r}-( L-:H::l]

48. (b)

49. (c) Primary aromatic amines react with nitrous acid to yield arene diazonium salts.

AINH, + NaNO, + 2HX —92%,

1° Aromatic amine
Ar—N=N"X" + NaX + 2H,0
Arene diazonium salt

The diazonium group can be replaced by fluorine by treating the diazonium salt with
fluoroboric acid (HBF,). The precipitated diazonium fluoroborate is isolated, dried and heated

until decomposition occurs to yield the aryl fluoride. This reaction is known as Balz-
Schiemann reaction.

Ar—N X R A N BRI,
Ar—F+BF,+N,
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whw

10.
11.

50. (a)

51. (b)

52. (d) The reaction can be completed as follows:

NH,
WaMNO.,/HCI + -
(diazotization’} =
CA pil
{Anilinc) Benzene

digzzomum chlorde
Py i
cH O,

- 3
— cold | N, N-dmethylaniline
<: :}—\I_ N—{: :>—N<C” <—J thy
i

L ('“ ]
p-dimethylaminoazobenzene

TOPIC WISE PRACTICE QUESTIONS - SOLUTIONS

NH - Et
CH,
4) 2° amine will not form diazonium salt.
2)
NH,
Br Br
(A)
Br
Br Br
Br
1)
2)
3)
CeHsN,cl —SUCVHC o e mocl +N,
Benzene or CutHCL  Chyioro benzene
diazoniumchloride

The above reaction is known as Sandmeyer’s reaction.
(2) The fourth orbital of nitrogen in all amines contains an unshared pair of electrons. Due to the
presence of unshared pair of electrons, the angle C—N-E, (where E is C or H) is less than 109.5°.
4)

4[H]

R-N=C ———— RNH-CH;4
alkyl 1socyanide

secondary amine
4) 2° amines are more basic than 1° amines due to the +I effect of alkyl groups attached to 2° amines
H3;CNHCH3 > CH3NH>

(2) N-methyl methanamine (CH3):NH is a secondary amine whereas all other are examples of primary
amine. Secondary amines are more basic than either primary or tertiary amines because their conjugate
acids possess the best combination of alkyl and hydrogen substituents to permit stabilization both by
electron release from alkyl group and by solvation due to hydrogen bonding.

4)

2)
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12.

13.
14.

15.

16.

17.
18.

19.

20.
21.

Ny L OH
H2O
© — + N, +HCl
CH, CI

p- cresol
4) POCl; is a dehydrating agent. Hence
CeHsCONH, 29, 0 1. ON+H,0
3)
(4) Aniline is separated from mixture by steam distillation because it is volatile at the temperature of
steam and is immiscible with water.

(3) 1° amines have -NH; group in their structure; 4 primary amines are possible for C4HjiN.
CH5CH,CH,CH,NH, CH;CH,CHCH,

NH,
® (1)
CHy CHj

I |
CH3—(|3 ~CH,-NH, CH;-C-CHs
I
H NH,

(iii) (iv)

1))

CoHs CgHs
~ C=o  HNOH ~
cH; cHy

Oxime

C=NOH

— P, 4H;sNHCOCH;

(Beckmann Acetanilide
rearrangement)

)
3)

NH; o)
@ Conc. HNO; @
EEE—

0]

p-Benzoguinone

Phthalimide N-Potassium phthalimide
(a nucleophile)

O

/ ~ RNH.
RX DM-:F NR 2
SN 2 reaction

N-alky] phthalimide
0

OH

+ HyN-R
OH Primary
amine
o]
Phthalic acid

4)
4)
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22.
23.

24.

25.
26.

27.
28.

29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.
40.

41.

1)

4) Reduction with iron scrap and hydrochloric acid is preferred because FeCl, formed gets hydrolysed
to release hydrochloric acid during the reaction. Thus, only a small amount of hydrochloric acid is
required to initiate the reaction.

3)

(CH,),N*OH™ —2 ;(CH,),N + CH,0H

2)

1)
Ni/H,
CH,CH,C1—2 , CH,CH,CN——2

X

CH ,CH ,CH,NH, —F3%92% , ey c,CH,NHCOCH,
'

Z
3)
1) The reaction is Hoffmann bromamide reaction

0
|
R —C—NH, +Br, + 4NaOH—>

R —NH, +2NaBr + Na,COj +2H,0
0

I
R-NH, contains one carbon less than R —C—NH,

(2) Amines possess fishy smell.

(1) Excess of HCl is used to convert free aniline to aniline hydrochloride otherwise free aniline would
undergo coupling reaction with benzenediazonium chloride.

2

(4) The reaction can be completed as follows:

\I NO,/HCI1
- N,C1+ N\
d.xazotlsahon) CH,

N, N- Dimethylaniline
Benzeue
diazonmm chloride
cold

O

p-Dimethylaminazobenzene

3)
2) In II, intermolecular H-bonding between similar molecules is possible, while this is not so in I.
4)

CH;COONH, —2 5 CH;CONH,

%CHEN _H0" | CH,CO0H
(Y) @

(4) Amines are basic in nature
(1) Secondary amine is more basic than primary amine.
4
(1)
(1) Secondary amines are more basic than tertiary amines due to stabilisation of 2° amine by hydrogen
bonding with solvent molecule.
(3) Aliphatic amines are more basic than aromatic amines. Resonance decreases the basic character due
to delocalisation of shared pair of electrons on nitrogen within benzene nucleus. Further electron
withdrawing if (-NO.) decreases basicity.
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42.
43.
44,

45.

46.
47.

48.

49.

50.

51.
52.
53.
54.
55.

56.
57.
58.
59.

60.

61.

RNH, — 292 5 ROH+H,0+N, 1

2) A) ® O
4)
1) Note the point of difference in the given compounds which here lies at b-carbon. In I, II, III, the [ -
carbon atoms are sp°, sp” and sp hybridised respectively which in turn cause the difference in their s
character. We know that more is the s character of an atom, greater will be its electron-withdrawing
nature. Thus sp (50% s character) hybridised carbon is most electron withdrawing, while sp* (25% s
character) is least electron-withdrawing. Further, we know that presence of an electron-withdrawing
group decreases basicity of an amine. Thus

/\ﬁ/\"NHz AN, TN S,

L (p —sp’ hybridised) I (¢ -sp% I (B - Csp)
3) Since the organic amino compound on reaction with nitrous acid at low temperature produces an oily
nitrosoamine so the organic amino compound is a secondary aliphatic amine./Note : This reaction is used
as a test for aliphatic amines since no other class of amines liberates N> gas on treatment with HNO».

1)
2

4 5 @ CH_’.I O\ B/H heat (\/
N/ "CH;, “G)Ag0 Aﬂzo C—H N
N
H H,C  CH;

4)

HCCl, — 2

-C1-

:CCl; .CCl,

Dichlorocarbene
(a neutral electron
deficient species)

4) Ethyl isocyanide on hydrolysis form primary amines.
CHyCH,N 5.C +H,0— % CH,CH,NH,+ HCOOH
3)
CH,—C=N CH;—NH,
sp sp3
(1) Among the given reagents, only LiAlHj4 is the reducing agent.
(2) Hydrolysis of phenyl isocyanide forms formic acid.

(2)

“4)

4)

CH,CN -Redwetion, cpp _ cH, - NH, 299, CH,CH,0H
() (®)

2)

1) Nitriles having a -hydrogen atom form alkyl derivatives with RBr in presence of NaNH> / NH3 .
3)
2)

0 0

C CH; NH- C CH; NH,

@@j

4) The reaction involves the conversion of one NO; to NH» group (reduction) which occurs in presence
of NH4HS.

(1) Of the given compounds toluene which contains an electron donating group in the ring will be
nitrated easily.
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62.

63.

64.
65.

66.
67.
68.
69.
70.

1)

NO,

NO, -
fuming HNO3
%
90°C NO,

. m-Dinitrobenzene
Nitrobenzene

3)
CoHsNH, — 220 CH N3 CIm — 2
X) :
C¢ H; NO, + N, +HCI
(Y)
4)
4) Nitro compounds having o -hydrogen show tautomerism
RCH, +N//O = RCH N /O
| No T No_
2)
4) 1° Nitroalkanes on hydrolysis with boiling 85% H2SO4 give acids.
4)
3)

1) Dynamite is a mixture of nitroglycerine and saw dust.

NEET PREVIOUS YEARS QUESTIONS-EXPLANATIONS
3)

NO~;
mtratmg
mixture

3) —=NO, group has strong — R effect and —CH, shows + R effect.

-. order of basic strength is
NH, NH, NH,

56

NO, CH,
1)
0]
|

CH; - C— NH, + Br, + 4ANaOH—>
acetamide
CH, — NH, + 2NaBr + Na,CO, + 3E,0
methanamine
(1) Arylamines are generally less basic than alkylamines due to following factors
(1) Due to resonance in aromatic amines.

(2) Lower stability of anilinium ion

NO, HN—OH NI,
Electrolyti
rodoction. resrangement
—— fr——
(Strongly acidic
medimm}
nitrobenzene Phenyl |
hydroxylamine OH

4)
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10.

11.

12.

13.

14.

15.

O

1)The order of basic strength in case of methyl substituted amines and ethyl substituted amines in

aqueous solution is as follows :
(C2Hs)2 NH > (C2Hs)3N > C,HsNH> >NH3
(CH3),NH > CH3NH; > (CH3)3:N > NH3

COOH COONH CONH,
@( =
COOH COONH CONH,
Ammonium phthalate Phthalamide
e
(0]
(||:
N
@:c /NH
&\)
Phthalimide
1)
(CH 3—(|3H> NH+CISOQPhw(CH3—CIH§NSOQPh
CH, ) CH, ,
lKOH
Insoluble
1)

NH,

2) primary amines will give carbylamine test
2) Primary amines with benzene sulphonyl chloride form sulphonamides. The hydrogen attached to

nitrogen in sulphonamide is strongly acidic due to presence of strong electron withdrawing sulphonyl
group. Hence it is soluble in alkali.
N,* CI

1)
NH
B 2 B Br Br
\é;( \@ _GoHsOH \g
L Br

Statement — | is correct, statement — II is wrong as diazonium salts are stable at ice coral
conditions

NaNOz, HCI
0-5 Oc

OH




