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+ Amines + Diazonium Salts

Amines

These are the derivatives of ammonia in which one, two or all the three hydrogen atoms
are replaced by alkyl or aryl groups. Amines are classified as primary, secondary and
tertiary according to the replacement of one, two or three hydrogen atoms from
ammonia respectively.

R R
\ L W
RNH,, /N—H, /N—R
Primary R R
Secondary Tertiary
* Nitrogen, in amines, contains four sp’-hybridised @
orbitals. Out of these four, the three sp’-hybridised N\
orbitals of nitrogen overlap either with s-orbitals of /1&33\ CH,
3 . . CH3

hydrogen or sp’- orbitals carbon depending upon the CH,

composition of amines. The fourth hybridised orbital of  Pyramidal shape of trimethylamine
nitrogen in all amines has unshared pair of electrons.

Due to the presence of lone pair of electrons, lone pair-bond pair repulsions increases
due to which the bond angle C—N—E of nomenclature (where, E is C or H) 109.5°
and shape is pyramidal.

* In common system of nomenclature, an aliphatic NH,
amine is named by prefixing alkyl group to amine,
i.e. alkylamine. In IUPAC system, amines are CHs_(]:H_CH"%
named as alkanamines, derived by replacement of NH,
‘e’ of alkane by the word amine. While naming Propan-2-amine Bisiizan ariiig

arylamine suffix ‘e’ of arene is replaced by ‘amine’.
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Preparation of Amines

Several methods can be used to prepare aliphatic amines, out
of which some are specific for 1°, 2°, 3° amines while some
gives mixtures of all the three. These are as follows:

(i) Alkyl nitriles, nitroalkanes, oximes of aldehydes,
ketones and amides, all on reduction give primary
amines. Reduction of nitriles to primary amines by
using Na and alcohol is called Mendius reaction.

O/NHZ

Aniline

H,/Pd

(a) @/NOZ ;
—_

Ethanol

Nitrobenzene

Sn +HCI

(b) B—NO, Fe +HCI

R—NH,
Primary
amine

H, /Ni

(c) R—C=N
Na(Hg) / C,H;0H

R—CH, — NH,

LiAlHy/ether

or Na/C,H;OH R/ CHNH2

R\
d C NOH
( ] R s Ketoxime

0]

[ (i) LiAlH,
() R—C—N 0o R—CH, — NH,
(u) (R may be alkyl or aryl group)

Ho/Ni

NOTE R —N=C

Isocyanide

R—NH—CH,

or Na (Hg) +C,HsOH @2° amine)

(ii) When alkyl halide is heated with alcoholic solution of
ammonia in a sealed tube at about 393 K, a mixture of
amines is obtained. This reaction is called Hofmann'’s
ammonolysis method.

N + -
NH, +RLX — R—NHX

-
ANH, X p,NHEX. g N-EX. g NX
1° 99 37 Quaternary

ammonium salt

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

N
RNH, X~ +NaOH —> R—NH, +H,0 +Na* X~

(iii) Gabriel phthalimide synthesis is used for the
preparation of 1° amine. In this reaction, phthalimide on
treatment with ethanolic KOH forms potassium salt of
phthalimide which on heating with RX followed by
either alkaline hydrolysis or hydrazinolysis with
hydrazine (H,N - NH,) produces the corresponding
1° amine. Primary aromatic amine (except those
containing electron withdrawing group at o- and
p-positions, e.g. — NO, group) cannot be synthesised by

IIIT-NEET~CHEMISTRY

this method because ArX do not undergo Sy, reaction
with anion formed by phthalimide.

Phthalimide

0
(Ijl
RX N
_)—KX G /N—R
[
(0]
N-alkylphthalimide
I
C—O"Na*
NaOH (aq) R—NH, +
.. C—O"Na*
1° amine "
O

(iv) Amides on reaction with Br, in an aqueous or ethanolic
solution of NaOH give 1° amine with one C-atom less
than that present in the amide. This reaction is called
Hofmann-Bromamide degradation reaction.

I

4 NaOH + Br,

R—C—NH, o3 2 R—NH, + Na,CO,

(R =alkyl or C¢H;) +2 NaBr + 2 HO

(v) Carboxylic acid, when warmed with hydrazoic acid
(N;H) in the presence of concentrated sulphuric acid,
gives a high yield of primary amines. This reaction is
called Schmidt reaction.

(0]

I
R—C—OH+N,H—=2 3 R—NH, +CO,T+N,T
Conc. HySO4 10 amine

Instead of N;Hand conc. H,SO,, a mixture of NaN, and
conc. H,SO, can also be used.

Physical Properties

Some important physical properties of amines are discussed

below :

e The lower aliphatic amines are gases with fishy odour.
Aniline and other arylamines are usually colourless but
develop colour on keeping it in air for a long time due to
atmospheric oxidation.

* Boiling points and solubility of isomeric amines decrease
with branching, i.e.

CH,— CH,—CH,— NH,

1° amine
(2H-bonding)
>CH,— NH—CH,—CH, > (CH,,N
2° amine 3° amine
(1 H-bonding) (No H-bonding)

* Amines have lower boiling point than corresponding alcohols.
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Chemical Properties

Amines are reactive and behave as nucleophiles due to the
presence of one unshared pair of electrons. Some important
chemical properties of amines are discussed below:

1. Basic Nature of Amines

e Amines are basic in nature, so react with acids and form

.o salt. Larger the value of K}, or smaller the value of pKj,

s e stronger is the base.
e 000 In RNH,, BN = CHR and RCN, nitrogen is sp®, sp* and
DR sp-hybridised respectively. More the s-character of

hybridised orbital containing lone pair, lesser is the basic
character. Hence, RNH, is most basic and RCN is least
basic among these.

e The order of basic strength in case of methyl substituted
amines and ethyl substituted amines in aqueous solution is
as follows:

(C,H;),NH> (C,H;);N> C,H,NH, > NH,4
(CH;),NH> CH,NH, > (CH;);N> NH,
e Electron donating substituent such as —CH,;, —OCH,

increases the basicity while electron withdrawing group
such as —NO,, —COOH decreases the basicity.

NOTE  |n gaseous phase, the order of basicity would be
3° amine > 2° amine > 1° amine > NH,.

2. Acylation

Aliphatic and aromatic primary and secondary amines react
with acid chlorides, anhydride and esters by nucleophilic
substitution reaction. This reaction is known as acylation. In
this reaction, 1° amines give N-substituted amide, while 2°
amines give N,N-disubstituted amides.

TEXEXEEERE
TN NN
NN N NN B

C,H,—NH, + CH,C0Cl -2, C,H,— NHCOCH, + HCl
(Acyl chloride) N-ethylethanamide
c |
H
2125
SRH+ CHy—C—C1-222,
CoHy”
C2H5\ ”
- /N C—CH; + HCI
. C2H5 N, N- dlethylacetamlde
.o NH, NHCOCH,
een (0] (0]
33 [
°o o +CH;—C —0—C—CH;—— +CH,CO0H
Acid anhydride
Aniline Acetanilide

3. Carbylamine Reaction

Aliphatic and aromatic primary amines on heating with
CHCI; and KOH(alc.) form isocyanide or carbylamine which
is a foul smelling substance. Secondary (R—NH—R) and
tertiary amines (R;N) do not show this reaction. This reaction

IIIT-NEET-CHEMISTRY
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is known as carbylamine reaction and it is used as a test for
primary amines.

R—NH, + CHCl, + 3KOH(alc.) - R—NC + 3KCl+ 3H,0

Carbylamine

4. Reaction with Nitrous Acid

Primary, secondary and tertiary amines react differently with
nitrous acid which is prepared in situ from a mineral acid and
sodium nitrite.

(i) Aliphatic primary amines when react with HNO,, gives
alcohol.

HNO &
R—NH, —%) , 1pN, ¢l 2% ROH+ N, T+ HCI
NaNO, + HCI
(i) Aromatic primary amines when react with HNO, at low
temperatures, give diazonium salts.

+ -
H, N=NCI
HNOZ +HCl
NaNoz o + NaCl + 2H,0
273- 278K
Aniline Benzene diazonium
chloride

(iii) Secondary amines both aliphatic and aromatic
on reaction with HNO, give an oily nitroso compound.

N(H\-CH, N(NO)CH,

+ H,0
+|HO)NO —

N-methyl-N-nitrosoaniline
(yellow oily layer)

(iv) Tertiary aliphatic amines dissolve in a cold solution of
nitrous acid to form water soluble nitrite salts which
decompose on warming to give nitrosoamine and
alcohol.

(C,HgyN + HONO — = [(C,Hy);N*H] NO;

3°amine Trimethylammonium nitrite salt

Wam, (c,Hy),N— N=0 + C,HOH

(v) Aromatic amines react with nitrous acid to form
aliphatic diazonium salts at low temperatures
(273-278 K).

NaNO, +2HCI
CeHs— NH,

reaction is used to distinguish 1°, 2° and 3° amines.

+ -
C¢H;—N,Cl+ NaCl + 2H,0 This

273-278K

5. Electrophilic Substitution Reaction

In electrophilic substitution reaction, an atom that is attached
to an aromatic system is replaced by an electrophile. In case of
aniline, —NH, group is ortho and para directing and a
powerful activating group. These positions become the centre
of high electron density.

\ STUDY CIQCLE



SINCE 2001...

STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

Some of the most important electrophilic aromatic substitution,
i.e. bromination, nitration, sulphonation etc., are given below:

(i) Due to strong activating effect of the amino group,
halogenation (or bromination) of amines occur very fast.

NH, NH,
T Br
+ 3Br, 220 + 3HBr
: : : Aniline Br
aay 2, 4, 6-tribromoaniline
g The main problem encountered during electrophilic
substitution reactions of aromatic amines is that these
have very high reactivity.
A monohalogenated (or monobrominated) product can
be obtained by selective bromination. This can be done
by protecting the —NH, group by acetylation with acetic
anhydride then carrying out the desired substitution
followed by hydrolysis of amide.
NHCOCH;
(CH,C0)0 |
+ . Pyndme CH3COOH
e o Aniline
ceoe NHCOCH;,
: : : OH orHY
i —CH3COOH
[Majol‘] 4- bromoamline
(ii) Aniline can be treated with nitric acid and sulphuric
acid to give nitrobenzene via nitration process.
HNO,H,80,
288](
- 47%) NOz  (29)
Anil
1ime NOZ
- (51%)
w8 This is due to the fact that aniline gets protonated to
*oe form anilinium ion which is meta-directing.
- NH,
Basic Anilinium ion

(intermediate)

By protecting the —NH, group through acetylation with
acetic anhydride, the nitration can be controlled and
p-nitroaniline is obtained as a major product.

IIIT-NEET-CHEMISTRY
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NHCOCH;,
(CH CO]z Conc. HNO4/H,80,
Pyrldme 288 K ’
Aniline Acetanilide
NHCOCH;,4 NH,

“OH or H*
—_—

NO, NO,
p-nitroacetanilide p-nitroaniline

Aniline does not undergo Friedel-Craft’s reaction
(alkylation and acetylation) due to salt formation with
AICl; (anhy.), a Lewis acid, which is used as a catalyst.

(iii) Aniline can be treated with a conc.H,SO, to give
anilinium hydrogen sulphate which on heating with
sulphuric acid at 453-473 K produces sulphanilic acid in
a reversible reaction via sulphonation

NH,HSO,

+
@ H'/HS0, @ 453 -473K,
Anilinium hydrogen

sulphate
SO4H S0;

Sulphanilic acid Zwitter ion

Identification of 1°, 2° and 3° Amines

Several reactions can be used to identify 1°, 2° and 3° amines.
Some important test are as follows:

Hinsberg's Test

Distinction between primary, secondary and tertiary amines

is made by C;H,SO,Cl, which is known as Hinsberg’s reagent.
(i) Primary amines give an insoluble mass which is soluble in

alkali.
i
RN~ —siep Colls—5—N—R
H 0

(Insoluble mass)
—HZOlNaOH (aq)
0
[
CeHy;—S—N"—Na
[

Soluble

\STUDY CIQCLE
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(ii) Secondary amines give an insoluble substance, which
remains unaffected by alkali.

| NaOH (a
CeHs— ﬁ—N——R a—(q)> Insoluble

due to the absence

0 of H-atoms

Insoluble

N NN NN N N N BB R
LR L R N N N N N I B
0000 O0PSCSLESEDS I,

(iii) Tertiary amines do not react with benzene sulphonyl
chloride because of the absence of replaceable H-atoms
on N-atom.

Carbylamine reaction and reaction with nitrous acid can
also be used to distinguish between 1°, 2° and 3° amines
as discussed before in this chapter.

Uses of Amines

Amines are used as intermediates in drug manufacturing and
as reagents in organic synthesis. Aromatic amines are used
for manufacture of polymers, dyes and as intermediates for
additives in rubber industry. Quaternary ammonium salts of
long chain aliphatic tertiary amines are used as detergents.

Diazonium Salts

* Diazonium salts are obtained when primary aromatic
amines react with nitrous acid. These salts are used in the
preparation of azo dyes and a number of useful halogen
substituted arenes.

X E R E NN NNN BB
L R B K N N N N N B R
D000 0SS »

p o

* Benzene diazonium chloride is prepared by the reaction of
aniline with nitrous acid at 273-278 K. The conversion of
primary aromatic amines into diazonium salt is known as
diazotisation.

NH, N=NCI"

+ NaNO, + 2HCI MS@ + NaCl + 2H,0

* Benzene diazonium chloride is a colourless crystalline
solid. It is readily soluble in water. It is stable in cold but
e reacts with water when warmed.

Diazonium salts mainly show two types of reactions. These
¢ are as follows:

D000 000OOSSIGL ¢
E A EERENNNENNEB N

POOOOOSDS

1. Reactions Involving Displacement
of Diazo Group

The following reactions are involved in the displacement of
diazo group in the benzene can be given as :

IIIT-NEET-CHEMISTRY

(i) Benzene diazonium chloride heated with cuprous
chloride or bromide respectively dissolved in HCI or HBr
yield chlorobenzene or bromobenzene, respectively. This
reaction is called Sandmeyer’s reaction.

+ _
CuCIHC @ . i

CuBi/HBr @Br + Ny HX
CuCN/KCN @_ ON+ Nyh KX

(ii) In Gattermann reaction, benzene diazonium chloride
is warmed with copper powder and HCI, HBr and
KCN to produce chlorobenzene, bromobenzene and
cyanobenzene respectively.

N=Nx CuHdl, +N, + CuX
LEvizio e @ +N, + CuX
| Cu/KCN, @ +N, + CuX

The yield in Sandmeyer’s reaction is found to be greater
than the Gattermann reaction.

(iii) Some other reactions of diazonium salt involving
displacement of diazo group.

N— NCI'

©+KI——)©+KCI+N2

N=NCI’ N=NBF,

(b) + HBF,——> @ + HCI

N + BF, + N,

\
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+ - + _
N=NCI N=NBF;
+ HCI
(c) + HBF,—>
NO,
NaNO,
o hea? + N, + NaBF,
+ =
N=NClI
H,P
(d) BP0 @ + N, + HyPOj + HCI
+ _
N=NCI
(e) + CH;CH,0H —> +N,, + HCl + CH,CHO
Absolute alcohol
N—NCI

() +H20—>©+N2+HCI

2. Reactions Involving Retention of Diazo Group

Coupling reactions are the example of electrophilic substitution
reaction.

N

ITROG

COMPOU NE

The azo products obtained have an extended conjugate
system having both the aromatic rings joined through the
—N =N — bond.

stz
OH" _—
50D

p-hydroxyazobenzene (Orange dye)

OO
H+
- N=N NH,+ Cl- + H,0

p-aminoazobenzene (Yellow dye)

Coupling with phenols is carried out in weakly alkaline
medium (pH 9 to 10) because phenolate ion produced is
coupled with diazonium salt more readily. Above pH 10,
diazonium salt reacts with hydroxide ion to form diazotate
ion which does not take part in coupling reaction.

Uses of Diazonium Salts

Diazonium salts are used for the preparation of a large
number of aromatic compounds viz substitution and
coupling compounds.

FOUNDATION QUESTIONS EXERCISE

1 Reduction of aromatic nitro compounds using Fe and HCI
gives
(a) aromatic oxime (b) aromatic hydrocarbon
(c) aromatic primary amine (d) aromatic amide

2 In which of the following reaction, tertiary amine is obtained?

(a) Aniline ﬂ—>ﬂ> (b) Aniline L

(c) Nitrobenzene _Sn/HCl, (d) None of these
3 The major product of the following reaction is

O
Il
e
Ny 0LKOH
¢’ 0 Br—@—CHQCI
[
(0]

IIT-NEET-CHEMISTRY
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c
\O—CHZOBr

0
|

C
<I N —CHZO—CHZC|

4 The best reagent for converting 2-phenylpropanamide
into 2-phenylpropanamine is
(a) excess H,
(b) Br, in aqueous NaOH
(c) iodine in the presence of phosphorus
(d) LiAIH,, in ether

5 Acetamide is treated separately with the following
reagents. Which one of these would give methylamine?
(a)PClg
(b)NaOH + Br,

(c) Soda lime
(d) Hot conc. H,S0,

6 In the Hofmann-bromamide degradation reaction, the
number of moles of NaOH and Br, used per mole of
amine produced are = JEE Main 2016
(a) four moles of NaOH and two moles of Br,

(b) two moles of NaOH and two moles of Br,
(c) four moles of NaOH and one mole of Br,
(d) one mole of NaOH and two moles of Br,

7 The major product of the reaction between
m-dinitrobenzene and NH,SH is

@)

Q.. *O
NH, NO,
NH, NH,
O,N NO, HoN NH,

8 An organic compound A on reacting with NH5 gives B. On
heating, B gives C. C in the presence of KOH reacts with
Br, to give CHsCH,NH,. A'is
(a) CH,CO0H
(b) CH,CH,CH,COOH
(c) CH;— CH—COOH

= Online JEE Main 2013

CH,
(d) CH,CH,COOH

I IIT-NEET-CHEMISTRY
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9 Which of the following should be most volatile?

. CHsCH,CHoNH, 11, (CHa)sN
HoCH
. © 3CCH2>NH IV. CH,CH,CH,
@l (b) IV ©1 (@) Il

10 Amongst the following, the strongest base in aqueous
medium is
(a) CH3NH,
(c) (CH),NH

(b) NCCH,NH,
(d) CgHNHCH,

11. Which one of the following is the strongest base in

aqgueous solution?
(a) Trimethyl amine
(c) Dimethyl amine

(b) Aniline
(d) Methyl amine

12. The order of basicity of amines in gaseous state is

= JEE Main (Online) 2013
(b) 3°>2°> NHy> 1°
(d) NHy> 10> 2> 3°

(a) 1°>2°>3°> NH,
(c) 8°>2°>1°> NH,

13. Which of the following is the strongest base?

a) @NH ) @»NHCH3
(C) @NHZ (d) @—CHz—NHZ
CHq

14. Considering the basic strength of amines in agueous

solution, which one has the smallest pK|, value?
= JEE Main 2014

(a) (CH3),NH
(c) (CH3)3N

(b) CHyNH,
(d) CgHNH,

15. The increasing order of basicity of the following

compounds is

NH
= = Il. /\/NH
NH2
”L/J§§NH lV//\\NHCHs
@l<ll<lll<IV b)ll<l<lll<IV
c)ll<l<IV<I A IV<Iil<l<ll

16 A compound with molecular mass 180 is acylated with
CH3COCI to get a compound with molecular mass 390.
The number of amino groups present per molecule of the
former compound is = JEE Main (Online) 2013
(a) 2 (b) 5
(c) 4 (d) 6

17 On heating an aliphatic primary amine with chloroform
and ethanolic potassium hydroxide, the organic
compound formed is = JEE Main 2014

(a) an alkanol (b) an alkanediol
(c) an alkyl cyanide (d) an alkyl isocyanide
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Y
444 18 Carbylamine forms from aliphatic or aromatic primary
TITY amine via which of the following intermediates?
4444 — JEE Main (Online) 2013
1222 (a) Carbanion (b) Carbene
(c) Carbocation (d) Carbon radical
+4 19 Which of the following is formed when RNH, reacts with
oo R CHO?
o 4+ 4 (a) Hemiacetals (b) Acetals
EEEE (c) Ketals (d) Imines
B B
: : : : : 20 The compound, which on reaction with aqueous nitrous
XL X acid at low temperature, produces an oily nitrosoamine, is
: : : : : (a) diethylamine (b) ethylamine
1000 (c) aniline (d) methyl amine
TIIX
4449 21 RNH, reacts with CHs;SO,CI in aqueous KOH to give a
TIIL clear solution. On acidification a precipitate is obtained
b4+ 4 which is due to the formation of
IITY H
098¢ |
90 (a) R— III"—SOZClsHSOH~ (b) R—N"SO,CH K"
H
(c) CgHsSO,NH, (d) R—NH—80, —C¢H;
L 22 Which one of the following methods is neither meant for
aee the synthesis nor for separation of amines?
e e e (a) Curtius reaction (b) Wurtz reaction
o 40 0 (c) Hofmann method (d) Hinsberg method
: : : : - 23 Match the following and choose the correct option.
1900t
Xy Column | Column Il
190901
) : : : ¢ A. Ammonolysis 1. Amine with lesser number of
) «
100 ® carbon atoms
::::: B. Gabriel phthalimide 2. Detection test for primary amines
1000 synthesis
:: : : : C. Hofmann bromamide 3. Reaction of phthalimide with KOH
{ Q 4 reaction and R—X
@ B D. Carbylamine reaction 4. Reaction of alkyl halides with NH5
Codes
A BCD A B CD
& (@ 2 1 3 4 (b) 4 3 1 2
PRt ) 3 2 41 (d 4 132
.ot 24 On heating aniline with fuming sulphuric acid at 180°C,
5094, the compound formed will be
Ie® e (a) aniline disulphate  (b) aniline-2,4,6-trisulphonic acid
o : : - (c) sulphanilic acid (d) None of these
; : : : - 25 Nitration of aniline also gives m-nitroaniline in strong
: : : : £ acidic medium because
190009 (a) in electrophilic substitution reaction amino group is
44 ¢- meta-directive
ITITY (b) inspite of substituents nitro group always goes to
-4 44 m -position
»e 801 (c) inacidic (strong) medium aniline is present as aniliniumion

D@ ¢

(d) None of the above

IIIT-NEET-CHEMISTRY
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26 Which of the following will give only one monosubstituted
product?
(a) o-dinitrobenzene (b) m-dinitrobenzene
(c) p-dinitrobenzene (d) None of these

27 Acetanilide on nitration followed by alkaline hydrolysis
mainly gives
(a) o-nitroacetanilide (b) p-nitroaniline
(¢) menitroaniline (d) 2, 4, 6-trinitroaniline
28 Which of the following compounds will give significant

amount of meta-product during mononitration reaction?
= JEE Main 2017

OCOCHg NHCOCH;

(@) © (b) @ (©) © () ©

29 Benzene diazonium chloride reacts with
hypophosphorous acid to produce
(a) benzene (b) phenol
(c) cyanobenzene (d) chlorobenzene

30 Fluorobenzene (C¢HsF) can be synthesised in the
laboratory
(a) by heating phenol with HF and KF

(b) from aniline by diazotisation followed by heating the
diazonium salt with HBF,

(c) by direct fluorination of benzene with F, gas
(d) by reacting bromobenzene with NaF solution

31 In the reaction,

NH,
NaNO,/HCI CuCN/KCN
O'SOC 7 A 7 E + N2
CH,
The product E is - JEE Main 2015
COOH HaC CHa
4OR©
CHg
CN CHg
(© (d)
CHj
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32 In the chemical reaction,
NH,

NaNO, CuCN
A
HCI, 278 K A

B

Compounds A and B respectively are

(a) fluorobenzene and phenol

(b) benzene diazonium chloride and benzonitrile
(c) nitrobenzene and chlorobenzene

(d) phenol and bromobenzene

33 In the chemical reactions,
NH,

NaNO, HBFy o
HCI, 278 K A

the compounds ‘A’ and ‘B respectively are = AIEEE 2010

(a) nitrobenzene and fluorobenzene

(b) phenol and benzene

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

NaN02
HgSO4

Product of thls reaction is

.00

Direction (Q. Nos. 35-36) In the following questions,
Assertion (A) followed by a Reason (R) is given. Choose the
correct answer out of the following choices.
(a) Assertion and Reason both are correct statements and
Reason is the correct explanation of the Assertion
(b) Assertion and Reason both are correct statements but
Reason is not the correct explanation of the Assertion
(c) Assertion is correct incorrect and Reason is incorrect
(d) Both Assertion and Reason are incorrect

@
@@
éé :
8
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35 Assertion (A) Hofmann's bromamide reaction is given by
primary amides.
Reason (R) Primary amines in Hofmann’s bromamide
reaction follows acidic hydrolysis.

36 Assertion (A) Acylation of amine gives a monosubstituted
product whereas alkylation of amines gives
polysubstituted product

Reason (R) Acyl group sterically hinders the
approach of further acyl groups

Direction (Q. Nos. 37-40) Each of these questions
contains two statements : Statement I (Assertion) and
Statement II (Reason). Each of these questions also has four
alternative choices, only one of which is the correct answer.
You have to select one of the codes (a), (b), (c) and (d) given
below :
(a) Statement | is true, Statement Il is true; Statement Il is a
correct explanation for Statement |
(b) Statement | is true, Statement Il is true; Statement Il is not
a correct explanation for Statement |
(c) Statement | is true; Statement Il is false
(d) Statement | is false; Statement Il is true

37 Statement | Amines are pyramidal in shape.
Statement Il N-atom is sp®-hybridised.

38 Statement | Aromatic amines are generally less basic
than alkyl amines.

Statement Il m-electrons in the ring decreases basic
character.

39 Statement | In strongly acidic solutions, aniline becomes
more reactive towards electrophilic reagents.

Statement Il The amino group being completely
protonated in strongly acidic solution, the lone pair of
electrons on the nitrogen is no longer available for
resonance.

40 Statement | Aniline on reaction with NaNO,/HCI at 0°C

followed by coupling with B-naphthol gives a dark blue
coloured precipitate.
Statement Il The colour of the compound formed in the
reaction of aniline with NaNO,/HCI at 0°C followed by
coupling with B-naphthol is due to the extended
conjugation.
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1 Compound‘ A’ (C4HgN) reacts with benzene sulphonyl 4 A major component of Borsch reagent is obtained by

chloride to form a solid insoluble in alkali. The structure reacting hydrazine hydrate with which of the following?

of compound * A’ is = JEE Main (Online) 2013
0o (a)CH3—||\I —CH,4 Cl CH,
.e CH, NO, OuN NO,
eoo (b) CHy— CH, —NH—CH, @
. (G) CHy— CH,— CH,—NH, (o)
°o0 0 (d) All of these

The main product formed in the reaction is G Cl

NO 05N
@—NW + CH3COCI (1 equiv.) — 2 2 NO,
(© (d)
(a) HO@NHCOCHg

d) NHp OH CH,
6 Reactants of reaction | are CH;CONH,, KOH, Br,
COCH3

Reactants of reaction Il are CH3NH,, CHCI;, KOH

NO, NO,
b) CchOO@NHg 5 An organic compound containing C, H and N only was
found to contain C=61.03, N= 23.71. Its vapour density
X COCHs is 29.5. On treat_ment with nitrous acid, it gave nitrogen.
- The compound is
e (€) NHo OH (a) CH;—CH(NH, )—CH, (b) CH;—CH,—NH —CH,
e (¢) CHy— N—CH, (d) CHy— HC=CH—NH,

3 Consider thefo\lowing reaction sequence The intermediate species of reaction | and reaction I
are respectively
(a) carbonium ion, carbene  (b) carbene, nitrene
(c) nitrene, carbene (d) carbocation, nitrene
S sto‘i o-isomer + p-isomer _ _ _ N
7 Which of the following reactions belong to electrophilic

aromatic substitution?

oisomer Hy  ag KMnO, A A (a) Bromination of acetanilide
35°C (b) Coupling reaction of aryldiazonium salts
(c) Diazotisation of aniline
(d) Both (a) and (b

COOH CO\
(@) o (b) " N @\ oo,
e 2 Conc. H,S0O,
CHs
) @ (d) The structure of the major product X is
2

@ @ 0
SO2NH2 SOz—E)Na N NO
|
H

IIIT-NEET-CHEM]STRY \swovc.pag

The structure of compound 'A'is

T E NN RN
NN N
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9 (CHg)sNH
FO NO, 5, &> @)

(i) Fe/HCI,

(i) NaNO,/HCI,
05C

(iiiy Hy/Ni

B),is

© HQN@NHQ

10. The best method to synthesise m-dibromobenzene is by
using the reaction
(a) Benzene Br, /[FeBr; /heat

Lo Bra, H,O [ ] () HONO
(b) Aniline —2—=2 J(ii)CuBr

(c) Nitrobenzene

Fuming HNO3 1 Femct [ 1 (DHONQ
H,50,,a | | C:HsOH, heat | | (i) CuBr

HNOs [ _Femct , [ (WHONO
H,SO, | | C:HsOH, heat | | (i) CuBr

(d) Bromobenzene

13 Toluene is nitrated and the resulting product is reduced

with tin and hydrochloric acid. The product so obtained is

diazotised and then heated with cuprous bromide
solution. The reaction mixture so obtained contains
(a) mixture of o-and p-bromotoluenes

(b) mixture of o-and p-dibromobenzenes

(c) mixture of o-and p-bromoanilines

(d) mixture of o-and m-bromotoluenes

IIIT-NEET-CHEMISTRY

12 Consider the following reaction sequence
The final product of this reaction sequence is

CH3z CH3

Conc. HNO3 Fe
H2S04 Ht

(CHaCO)20

NO2
Brz H20 NaNO2 H3PO2
H* HCI
CHs CHs

@ (b)
HPO3

(© (d)
Br

CHaNHz

13 The major product of the reaction is
HsC COOH

\[/\n/ NaNO,

CHy NH ag.HCI 0

(@) HaC NH,  (b) HsC COOH

CHy OH CHy OH

(©) HaC COOH  (d) HyC NH,

CH; OH CHz OH

14 A compound (X) has the molecular formula C;H;NO. On
treatment with Br, and KOH. (X) gives an amine (Y); (¥)
gives carbylamine test. (Y) upon diazotisation and
coupling with phenol gives an azodye (Z). (X)is
(a) PhCONH, (b) PhRCONHCOCH,

(c) PhNO, (d) PhCOONH,

15 (A)is subjected to reduction with Zn-Hg/HCI and
the product formed is N-methylmethanamine (A) can be
(a) ethane nitrile (b) Nitroethane
(c) carbylamino ethane (d) carbylamino methane

16 The correct order of basic strength of the following are

0]
I
| Il
%) HaN
]

v
(a)l>1l=>1Ill>1V BYIV>1>I1l>1
) >IV>Il=>I

(A= 1>1V=>1
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Reduction
CeHs —NH,

Aromatic primary (1°) amine
2 CeHNH, M5!y ¢ HNHCH,
Secondary amine
CHy
O, o —n{
\CH3

Tertiary amine

3 lItis the first step of Gabriel's phthalimide
synthesis, the hydrogen bonded to
nitrogen is sufficiently acidic due to two
a-carbonyls.

0]
N
6]
|
0O OD

The conjugate base formed above act
as nucleophile in the subsequent step of

IIT-NEET-CHEMISTRY

reaction. Nitrogen act as donor as it is
better donor than oxygen.

(0]
/N
N+ CH2~©—Br
@
lsNz
N—CHZOE«
O

Bromine is not substituted in the above
reaction as it is in resonance with
benzene ring giving partial double bond
character to C—Br bond, hence difficult
to break.

i\
4 @—CH—CONHZ Ly
ether
CH,

I
@CH—CHZNHa

NaOH + B
5 CH,CONH, ~21* 8%, o)\,
Acetamide Methylamine

X

Y
TSl

COMPOUNE

o

6 Hofmann-bromamide
reaction is given as:

RCONH, + 4NaOH + Br,—
RNH, + NaCO; +2NaBr +2H,0

Hence, four moles of NaOH and one
mole of Br, are used.

NO2

degradation

+ NH4SH ——
NH
NO»2 -

NO2

(6]
Jl NHg =i

8 CH4CH,COH — CH,CH,COONH,
(A) (B)

A |
——5CH,CH,—C —NH,
(c)

SpKOH_, CH,CH,NH,

Hofmann-bromamide
reaction

9 1° and 2° amines due to intermolecular
H-bonding have higher boiling points
(and hence less volatile) than 3° amines
and hydrocarbons of comparable
molecular mass. Further, due to polar
C—N bonds, 3° amines are more polar
than hydrocarbons which are almost
non-polar.  Therefore, due to weak
dipole-dipole interactions, 3° amines
have higher boiling point (i.e. less
volatile) than hydrocarbons. In other
words, CH;CH,CHj has the least boiling
point and hence, is most volatile.
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10 (CH,), NH acts as strong base, due to

presence of two methyl groups with
+/-effect, which intensifies negative
charge on N-atom.

11 Dimethyl amine is the strongest base in
aqueous solution due to solvation and
inductive effect.

12 In gaseous state, as the number of alkyl
group increases, electron density also
increases and hence, the availability of
electrons for donation increases, thus,
basicity increases.

Hence, the correct order of basicity of
amines in gaseous state is
3°>2°>1°>NH;.

13 —CH, (+/-effect) increases electron

density at N-atom, hence basic nature is
increased. C¢H; decreases electron
density at N-atom, thus basic nature is
decreased.

@ @NHZ .

)
(b) @+NH+CH3,
n (+0)
() NH,,
) “cHg

Thus, benzylamine (d) is the strongest
base.

14 Order of basic strength of aliphatic
amine in aqueous solution is as follows
(order of K,)

(CHy), NH> CHyNH, > (CH,), N>

CgHs NH2
As we know, pK, = —-logK,. So,
(CH3), NHwill have smallest pK,, value.
In case of phenyl amine, N is attached
to sp-hybridised carbon, hence it has
highest pK,, and least basic strength.

15 Among the given compounds the basic
nature depends upon their tendency to
donate electron pair.

since ,/~\7 "M is sp2-hybridised.
This marginally increases the electron
negativity of nitrogen which in turn
decreases the electron donating

IIT-NEET-CHEMISTRY

——

tendency of nitrogen. Thus making
compound least basic.

NH,
Among the rest, \< NH is totally

different from others as in this compound
lone pair of one nitrogen are in
conjugation with w-bond i.e. as a result of
this conjugation the cation formed after
protonation become resonance stabilised.

)\ . N%Q
HN NHy ) I IH,
A

HoN NH,
Equivalent resonance

This equivalent resonance in cation makes

)\" most basic among all.
HN

NH,

Categorisation is very simple between

NH
resttwoas 2 N\ 2

(primary

7 NNcH,

amine) is less basic than

(secondary amine).

Hence, the correctorderis Il < | < IV < ll,
i.e. option (c) is correct.

|
16 A—NH, + CH,—C—Cl

ll
— R—NH—C—CH,
(—HCI)

Since, each —COCH; group displace
one H atoom in the reaction of one mole

I
of CH; —C —Cl with one —NH, group,

the molecular mass increases with 42
unit. Since, the mass increases by
(390 — 180) = 210 hence the number of

.. 210
—NH, group is =— = 5.
> group 2
17 This reaction is an example of

carbylamine reaction which includes
conversion of amine to isocyanide.

R —NH,+ CHOl, 22X,
1°amine
R—NEC:

Alkyl isocyanide
18 The mechanism of carbylamine reaction
is given below :
CHCly —21 Cccl,

oelimination” by 16 ocarhene

RO G

COMPOUNE

H H
I 4 o
R—N: +:CCl,—R—N—CCl,
Carbene |
H
H
- H &)
5 ~—AR—N
R Lfl‘l C<C| “HCI |
H H
L
-
R—N—C . RN—CH
k,C' I—Hzo o
R—N=C°
19 When amines reacts with an aldehyde
then imines are formed.

Ccl

I
R—NH, + RC—H—>
R —CH = N— R(Imine)

20 (C,H;),NH+ HNO, 5

(CoH5),N-N=0

Nitrosoamine
21 CHS0,Cl +ANH, —

ANHSO,CqH, + HCI

N- alkyl benzene
sulphonamide

(Soluble in KOH)
—KOH, [R —NSO,C4Hs 1K+ + H,0
22 Wurtz reaction is used to prepare
alkanes from alkyl halides.

2R —X+ 2Na Y B R ONaX

23 A— 4,B—> 3 C—> 1;D—>2

NHZHSO;
H2$O4
~180C

e
2
© ‘_.©
S0;
Sulphanilic acid

SOgH
NH, NH,

HNOg+conc.
25. H50,
NO,
51%
NH,

QL.O"

47%
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Nitration of aniline also gives
mnitroaniline in strong acidic medium
because in strong acidic conditions,
protonation of —NH, group gives
anilinium ion (NH;’) which is
deactivating and m-directive in nature.

26 The disubstituted benzene in which all
the four hydrogen atoms are identical,
will give only one monosubstituted
product. i.e. p-dinitrobenzene.

27 pnitroaniline is obtained as a major
product by the nitration of acetanilide
followed by alkaline hydrolysis.

NHCOCH; NHCOCH;
Conc. HNO3 +
EE—
HpS04
Acetanilide
NO,
l KOH/CzH50H
NH»>
NO,
p-nitroaniline

28 Aniline in presence of nitrating mixture
(conc. HNO, + cone. H,80,) gives
significant amount(= 47%) of
meta-product because in presence of
H,S0, its protonation takes place and
anilinium ion is formed.

NH3HSO4
Aniline Anilinium ion

Here, anilinium ion is strongly
deactivating group and meta-directing
in nature. So, it gives meta-nitration

product.
NH3HSO4

o=z,

29 Benzene diazonium chloride undergoes
deamination upon reaction with
hypophosphorus acid and gives benzene.

+ -
N=NCI

H3PO

Conc.HyS0,
+Conc HNO,

30 nNH, NoCI™
NaNO,,HCI
Diazotisation
Aniline
HBF,, A ©
—
Fluorobenzene
31 NHo

2C|'
NaNOleCI
0- 5"C
diazotisation

4-methyl dlazoruum
chloride

CN
—)C“C:’K cn @ +CuCl + N,
CHy

4-methyl benzonitrile

CHg

4-methyl
aniline

32 Formation of (4) is by diazotisation and
formation of B from A is by Sy, reaction.

NH, N20I
NaNOleCI
2K
Benzene diazonium
chloride (A)
CuCN
BTN + No+ CuCl
Benzonitrile
®)
33 NH, _NaNOp | N=NCI™
HC\ 278K
(A)
Benzene
diazonium chloride
HBF, | Balz-Schieman
reaction

Ny-+ BFg + HCI + 3

(B)
Fluorobenzene

RO G

COMPOU NE

34 NaNOy
HoS04
NH2

N=NHS03

diazonlum salt

©
©‘©

35 Correct Reason  With Br, /NaOH,
primary amides are converted into
isocyanates which upon alkaline
hydrolysis give primary amines.

Dehydration

@ :

36 Correct Reason Due to delocalisation
of the lone pair of electrons of the
N-atom over the carbonyl group in the
acy! derivative, the electron density on
the N-atom decreases to such an extent
that it does not act as a nucleophile at all
and hence, does not react with another
molecule of the acylating agent.

37 It is true that nitrogen atom in amine is
sp®-hybridised but due to the presence
of lone pair of electrons, the angle
C—N—€ (where, Eis C or H) is less
than 109.5°. It is 108° in case of trimethyl
amine (pyramidal shape).

38 Aromatic amines are less basic than
alkyl amines and ammonia due to the
electron withdrawing nature of the
aryl group. m-electrons are responsible
for resonance
effect.

39 In strongly acidic medium, aniline gets
protonated, so lone pair of electrons are
not available to produce mesomeric or
electromeric effects. Thus, aniline
becomes less reactive.

40 Aniline on reaction with NaNO, + HCI

at 0°C followed by coupling with
B-naphthol gives a dark blue coloured
precipitate is due to the extended
conjugation.
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1 ? CH
ll 8 a
{ Vsfommnl e
1 CH,—CHs
Benzenesulphonyl chloride  N-methylmethanamine
(2° amine)

0]
SN
y) CH,—CHj,

N-ethyl, N-methylbenzene sulphonamide
(insoluble in alkali)

2 —NH, is mare activated than —OH. Hence, —NH, is
attacked by CH,COCI.

HO@NHQ + CH3COCI (1 equiv.)
—HO @NHCOCH:;

3 CH3
©/CH3 Conc. HzS0, @:CHS
— +
SOzH

o-toluene
sulphonic acid SOgH

p-toluene
sulphenic acid
@CHS PC|5 @CHS NH3
—_— —
SOzH SO.ClI
CHa aq. KMnO, co
35°C

SOsNH; SO.NH

CcO
@ > NH 4423

S0z

Saccharin (A)

4 Borsch reagent is 2,4-dinitrophenyl hydrazine, thus, it is
obtained by treating 2,4-dinitrochlorobenzene with hydrazine
hydrate.

cl NH-NH,

NO, NO,
+ NH2NH2H20 Tcl’
NO,

2,4-dinitrophenyl
hydrazine (Borsch reagent)

NO,
2,4-dinitrochlorobenzene

IT-NEET-CHEMISTRY
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5. (i) For empirical formula

Element % Molar ratio Simplest ratio
C 61.03 61.03_; g 508_ .
1.69
H 1526 15.26 _ 15 26 15.26=9
1 1.69
N 2371 B71_ 469 1.69 _
14 1.69

-~ Empirical formula is C3HgN and empirical formula weight = 59
Given, molecular weight = Vapour densityx 2 =29.5 x 2 = 59

n=—-=1
59

. Molecular formula is C3HgN.

(i) The amine loses N, on treatment withHNO, and thus, it isa
primary amine. Thus, compound is

CHy—CH,—CH,—NH, or CHy—CH(NH,)—CH,
Propanamine Propan-2-amine
(CHa),CHNH, + HNO, —3N, + (CH;),CHOH+ H,0

6 Reaction |

Bi
CHaCONH, —25 CHyCONHBr —OH.,
- KBr

10
@— N ——> CHaNCO — 5 CHNH,

Nitrene
Reaction Il
CHCI, + KOH —— H,0 +:CCl, + K~
'

KCl + :CCl,
(Carbene)

. CHaNH,
o, —35

Dichloro carbene

CHNG

7 Bromination of acetanilide and coupling reactions of diazonium salts
both are the examples of electrophilic substitution reaction.

A, New
8
N Conc. HNO, N
H H
Since, ring 1 is more active, electrophilic substitution takes place

over ring 1. Further more —NH—|C|)—Ph is ortho-para

o]
directing in nature and para product is predominating.

9 CH
(CHg)sNH N

‘ )
(i) Fe/HCI
" o~ H
(i) NaNO,/HCI, 5°C 3C\N NH,
(iii) Ho/Ni 5 H 3c/
B)
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NH,
Fuming
HNOa + _Femcl
H250 CzH50HlA
¢ NH,
N=NCI Br
HONO CuBr
e e
N==NCI Br
m-dibromobenzene

CHy
Conc. HNO3
+ HZSO4

o/p-directing o-isomer

p isomer

SanCI (Reduction of NO,)

©©

«

NaN02 HCI diazotisation

H Ha

55

N=NCI"

«

CuBr Heat Sandmeyer's
reac ion

5 -

(Minor)

(Major)
0- and p-bromotoluenes

IIT-NEET-CHEMISTRY

12 CHs

CHg3 CHs
Conc. HNOa Fe (CH3CO)20
H§O4 H*
NO, NH2
@

NHCOCHjz NHCOCH3

CHs

NaNO2 H3P02
HCI

NzCI
13 HSCWCOOH NaNO,
NH, aq. HCI 0°C
CHj
H3CWNH
CHy OH

14 prconH, — 221K gy,
) Hofmann bromamide ®

degradation
= CHCl,
+ KOH

NaNOp+HCI L b\l

CgHsOH

Ph—N=NC,Hj5
® "o
Ph—N=C
15 CH,NC (carbylamino methane) when subjected to reduction
with Zn-Hg/HCI forms N-methyl methanamine

CH, —NC ﬂ) CH,;NHCH,

16 Electron releasing groups increase the basic strength of
amines whereas, electron withdrawing groups decrease it.
Therefore, lll > Il > | > IV, since in NHCOCH;,

—NH group is placed between two electron withdrawing
groups.
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1. Nitrobenzene can be reduced to aniline by
H, /Ni Sn/HCI
I 11
Zn/NaOH LiAlH,
11 v
(a) I, Il and III (b) TandlII

(¢) ILIland IV

I N
PO 8 @8 e
@0 e

(a) llzN/\/\/\NHz

(d) onlylIl

2. CIHN /\/\/\N;H}Cl ey 7. Zis

H H
CH = CHNO,
Zn/Hg 3
3. —————> Product. Here the product is

HC1

COCH,

2 9 & »

CH = CHNO,

(a) (b)

CH,CH,

CH = CHNH,

CH,CH,

CH,CH,NH,

CH,CH,NO,
(¢) (d)

CH,CH,4 CH,CH,

Which statement is true regarding the following structure?

N
Cufl C;H,
© C,Hg
(a) Itis a chiral molecule
(b) It exists in two resolvable optically active forms
(c) Botha)and b) (d) Neither a) nor b)
Introduction of a methyl group in ammonia markedly
increases the basic strength of ammonia in aq. solution,
introduction of the second methyl group increases only
marginally the basic strength of methyl amine in water.
This is due to
(a) different type of hybridisation in the two amines
(b) protonated dimethyl amine is more solvated than
methyl amine
(¢) protonated dimethyl amine is more solvated than the
protonated methyl amine
(d) protonated dimethyl amine is less stable than the
protonated methyl amine
The basic character of ethyl amine, diethyl amine and
triethyl amine in chlorobenzene is
(a) C,H4NH, < (C,Hg),NH < (C,Hg);N
(b) C,H4NH, < (C,H);N < (C,Hg), NH
(¢) (C,Hg);N < (C,Hq),NH < C,H,NH,
(d) (C,Hg);N < C,H4NH, < (C,H;),NH

— &
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78 The correct order of decreasing basic character of the three  12.  When aniline is treated with acetyl chloride in presence of
aliphatic primary amines is anhydrous aluminium chloride, the main product is
/\/\NH2 N"\NH, AN NH, (a) o -aminoacetophenone (b) p-aminoacetophenone
I I 11 (c) both (a) and (b) (d) m-aminoacetophenone
(a) I>11>1II (b) HMI>11>1
s =] = NaNO 1 :
(c) ‘ [>11 =~ III ' (d) 1 U = III N 13. CH;CH,CH,NH, aNO,, HC SsP. Pis
8. Which of the statement is true regarding the basicity of 0°C
8 the following two primary amines ?
CH,NH, CH,NH, ’ .
- c o c (c) Both (a) and (b) (d) Reaction not possible
14.  Benzenediazonium chloride when treated with phenols
gives azo dyes, to get best result the pH of the medium
I 11
. . should be
(a) Both are equally basic because both are 1° amines
(b) 1> 1I because it is an aromatic amine (a) around 4 (b) around 8
(c) II>1Ibecause it is an aliphatic amine (c) around 10 (d 12
(d) I<IIbecause ofdnfferepce - the Datore ofp-carbon 15.  In the following reaction, the reagent X should be
9. The correct order of decreasing basic character is
CcHsNH, C¢HsCH,NH, RCOOH+[X]M>RNH2
1 P II ?
(CeHs),NH CgH,NH, (2) NH, () HH,
111 7 v (c) either of the two (d) None of the two
. (a) II>I>II>1V (b) IV>1I>1>II 16. Which of the following can undergo electrophilic
z () Iv>1I>II> l. . () lV = ,H >1>1 substitution when treated with nitrous acid at 0° C ?
10.  The correct order of increasing basicity is
NH o (a) C(HsNH, (b) C4HNHCH,
S [l N [l (c) CcHsN(CH,), (d) None
CHC | 272 CH3ﬁ Hs CH}?"NHZ 17.  Which of the following does not reduce C(H,NO, to
S
(@ M<MI<I (b) 1~ HI<II RIS
(c) I<II<II (d HI<I<II (a) Sn/HCI (b) SnCl,/HCI
11.  The relative order of basic character of the following (¢c) Zn/HCI (d) LiAlH,
compounds is . . . :
18.  Which of the following amines can be resolved into two
@ O O enantiomers?
Ne N
N N I}I /N\ CH,CH; P \C 5
H COCH, H CH, H  CH,
11 111 I 11
- N C—CH,CH
o N N \[: N\ e
: H H C H  CH,
111
v v 1A%
(@ N>I>MI>IV>V  (b) I>NI>IV>V>I (@) LIV (b) LI
(¢) I>V>IV>I1>1Il (d I>IV>V>Il>1 () LIILIV (d) 11V
N 7. @®O@ | 8. @O |9 @O®O® | 10.@E®OG | 1. @O®O©@
IARK YOUR
7.0000 | 18.@®O@
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Which of the following statement is false?

(a) Dimethyl amine as well as trimethyl amine are soluble
in water

(b) Trimethyl amine forms hydrogen bond neither with
itself nor with water.

(¢) Trimethyl amine can act as hydrogen bond acceptor
only, while dimethyl amine can serve as both a
hydrogen bond donor and acceptor

(d) All the three statements are false

Ephedrine is a secondary amine. It is widely used in cold
and allergy conditions in the form of its hydrochloride but
not as such because

(a) the amine itself has unpleasant smell, while its salt is
odourless

(b) the amine is insoluble in water, while the salt is soluble
in water

(c) the amine is unstable and easily oxidised by air, while
the salt is resistant to atmospheric oxidation

(d) ofall the above facts

Benzamide and benzyl amine can be distinguished by
(a) cold dil. NaOH

(b) cold dil. HCI

(c) botha&b

(d) NaNO,, HCI, 0°C, then B-naphthol

The correct order for the basic character of the compounds
I to IV should be

@ Q m CH,CN

H
I 11 I11 IV

(@ IV<II<I<II (b) IV<I<II<II
(¢) IV<II<II<I (d) IV <II<I<I

Which of the following is true regarding basic character
of pyridine and pyrrole?

(a) Pyrrole is more basic because its nonbonding
electrons occupy sp? orbital

(b) Pyridine is more basic because its nonbonding
electrons is not a part of aromatic sextet.

(c) Both are equally basic

(d) Pyridine is less basic because it is 3° amine

24.

26.

28.

29.

30.

e AKMINES
oy f‘a NM’IOGEN CONTAINING
COMPOUNDS

Pyrrole and pyridine both are basic and form salts with
acids?

W e I g O

m
1 II 111 IV

Which of the following statement is true regarding the
aromatic character of the four species?

(a) All the four are aromatic

(b) I, III and IV are aromatic

(c) I, II and III are aromatic

(d) TIand III are aromatic

Ethylene can be prepared in good yield by

heat

(@) CH;3;CH,N*(CH3);I" ———

CH2 = CH2 o (CH3)3N + HI

heat

(b) CH;CH,N*(CH;);0H ——

CH2 = CHZ - (CH3 )3 N+ H20
(c) Bothaandb

(d) CH;CH,NH, —"3 ,CH, =CH, + NH,

Which one of the following is not an oxidation product of
a primary amine?

(b) A nitroso compound
(d) None of these

Which of the following method is used for eliminating
nitrogen of an amine present outside the ring?

(a) A hydroxylamine
(¢) A nitro compound

(a) Hofmann elimination (b) Cope elimination

(¢) Both (d) Emde degradation
Which of the following does not react with nitrous acid?
(a) C¢HsNH, (b) C(H;NHCH,

(c) C¢HsN(CH,), (d) None of these

Which of the following leads to carbon-carbon double
bond?

(a) 1°Amine + RCHO — (b) 2° Amine +R,CO —
(¢) 2°Amine + RCHO —» (d) bothb&c
Electrophilic aromatic substitution of pyridine resembles
with

(a) benzene (b) aniline

(c) nitrobenzene (d) none of these

19.@®O@ | 20. @®OG

21 @O

22.@®OO | 23. @®O@

24.@00@ | 25 @O0
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31.  Which of the following will react most readily with NaOH 0
to form ethanol ? Il
OD™/
34. (CH3);C-C-NH, — 090 By , poductPis
(@) (CH3),N*I~ (b) (CH3),S™ 1 @hz0
(a) (CH,); CNH, (b) (CH,); CNHD
(¢) (CH3);CCl (d) CH;0CH; (¢) (CH,),CND, (d) no reaction
35.  Reaction of ethyl amine with alkaline chloroform leads
to the formation of carbylamine reaction. This reaction
s involves the attack of an electrophile on ethyl amine, the
.o CCHz Coiic. H 504 ) electrophile is
. : 32. “t,al Product is () H3O+ (b) H*
(c) RNHT; (d) :ccl,
36.  Predict the possible number of alkenes and the main alkene
NHCOCH, in the following reaction.
(i) excess CH;l heat
> > Product
@) OZN/@B’ NHCH,CH, #2480 ]
Br 2 3
(@ 2and /NN
NHCOCH, (b) 2and N\
(¢) 3andH,C=CH,
(b) (d) 2and H,C=CH,
O,N g o2
. 7 A | \ @ CH! Product P is
. N/ “CH, (i) Ag;0, heat
cs o CONHCH; H
: ©) @ [\ CH, <_—\/
O,N (a) (b) N
- PN
N(CH;), CH; CH;,
I
O,N CCH QLCHs
(d) \@[ © N (d) None
Br CH; CH;
33.  In Hofmann bromamide degradation, one of the important (i) Hy0, .
) . s 38. = Product P is
steps is the migration of (ii) heat
(a) an alkyl group without its electron pair to electron CH, N(CHy),
deficient N atom
: (b) an alkyl group with its electron pair to electron <_\/
ave deficient O atom
e o _ _ @ N (b) @
oo (c) an alkyl group with its electron pair to electron rich CH, CH,
o N atom
(d) an alkyl group with its electron pair to electron
deficient N atom (©) (d)
VIS G 3 @OOO | 320000 | 33.@®OO | 34@®OW | 35. @OOW
Al > 0000 | 37.0000 | 33000
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44.

(0)

|l = +

39. R-C-CH \? N ——> Intermediate + N,

What is the nature of its intermediate in this reaction ?

(a) Carbonium ion (b) Carbanion 45.

(c) Carbene (d) Free radial

40.  The intermediate formed in the above reaction rearranges
to

o0
T EE R ER

L

(0)

I
(a) R-CH,-CH (b) R-CH=C=0 46

¢} H
I &
() R-C-CH; (d R-C-C=0

41. —CH3NO; . [A]— [B]
C,H50"

D000 s -
p oo

2000

HONO
H*

47.

Which reaction is/are involved in the above conversion?

(a) Diazotisation and Beckmamn rearrangement
(b) Diazotisation and Robinson annulation

(c) Aldol condensation and diazotisation
(d) Diazotisation and pinacol type of rearrangement

42.  Which of the reaction can not be used for introducing a

C =C linkage? 48.

(a) Hofmann elimination  (b) Aldol condensation
(c) Wittig reaction (d) None of the three

43.  Following reaction is an example of
(6}
I H,S0,
R-C-OH+HN; —2—4 3R -NH,

T EEEREERE
o0

2000

(a) Hofmann reaction (b) Curtius reaction
(c) Schmidt reaction (d) Lossen reaction

“C AREANMINES
' WOGEN CONTAINING
COMPOUNDS

Which of the following is one of the intermediates in
Hofmann, Curtius, Schmidt and Lossen reaction ?

(a) Réo (b) RNCO

(¢) RCNO (d) RCONH

Which of the following involves migration to electron-
deficient nitrogen?

(a) Benzilic acid rearrangement

(b) Wolf rearrangement

(c) Allylic rearrangement

(d) Beckmann rearrangement

Which of the following is not formed as an intermediate
in the Hofmann rearrangement?

Bry /NaOH
et

R —CONH, RNH,

? H
T
(@) R—-C—NBr

O
| -

(b) R-C-N -Br

0
..
(¢) R-C-N:

(d) All the three are formed
Identify (C) and (D) in the following series of reactions

CH3NH2 excess of S[A] AgOH J[B] heat [C]+[D]
CH3l

(a) (CH,);COH, CH;NH,

(b) (CH,),C=CH,, CH;NH,

(c) (CH;);N, CH,OH

(d) (CH,),C=CH,, CH,OH

Identify (D) and (E) in the given reaction

CH3COOH (i) LiAlH4 )(A (i) KCN (B)
(ii) PBr3 (ii) LiAlH4
CHCl3/OH™ (C) hydrolysis (D) + (E)
I ——

() CH,CH,CH,NHCH,
(b) (CH,),CHNH,, HCOOH
(c) CH,CH,CH,NH,, HCOOH
(d) CH,CH,CH,COOH

— &
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49.

NH,OH s[ ] conc. H,SO, s ] H [Z]:

heat
Zis
(a) asingle compound
(b) a mixture of two compounds
(c) a mixture of three compounds
(d) a mixture of four compounds

AN NN
(I B

0 % % 8

0
Il

C\ (i) NH,NH, H,0

,/ (ii) HCI
||
0

CONH, - HCI
(@) @: ()
CONH, - HCI
O
I

C\NH
©) @[ | (d)
C/NH

I N
@0 08 8 s
@0 e

@)
or™

N

> Product is

CONHNH,

CONH,

COOH

51 (i) CHN,COOCoHs (Y]
(ii) Heat with Cu powder

Compound Z should be

EStiCOOH
HOOC
(b) :I:>—COOH
HOOC
. HOOC
- (c) COOH
. HOOC

COOH
COOH

(N
‘NN NN
a

(d)

Y

oxidation
> [Z]

; merN CONTAINING
COMPOUNDS

52.  Which of the following undergoes bromination most
easily ?

NH
N
H

(c)

53. How many structural isomers of a Grignard reagent are
possible for preparing n-butane by reaction with ethyl

amine ?
(a) 1 (b) 2
(c) 3 (d) 4

54.  For the diazonium ions, the order of reactivity towards
diazo-coupling with phenol in the presence of dil. NaOH
1S

N; N
I Il

CH, OCH,

N N
11 v

NO, N (CH,),
(@ I<IV<I<II (b) IV<I<I<II
(€ I<I<IV<II d) M<IV<II<I

MARK YOUR 49@@@@
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COMPREHENSION TYPE

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY
ONE is correct.

PASSAGE-1 Hofmann reaction is accelerated if the migrating group is more

electron-releasing,.

When a quaternary ammonium halide is treated with moist silver
oxide (a slurry of Ag,0 in water), a quaternary ammonium 3 Which step is the driving force in the above reaction to
hydroxide is formed as the main product. Thermal decomposition
of the quaternary ammonium hydroxide gives an alkene. This
reaction is known as Hofmann elimination and has most of the (a) conversion of I to 1l
characteristics of an E2 reaction.

o
T EEREEE

N NN N

proceed in right direction?

(b) conversion of II to IIT

I~ N*(CH3z); OH™ N*(CHj3)3 (c) conversion of 1l to RNH,
\ |
CH;CH, CHCH, —2829*120 , ey cH,CHCH, —2% (d) Al
(—Agl)
CH;CH =CHCH3; + CH;CH,CH =CH, ) . .
% vy 4. Which of the following can undergo Hofmann reaction

1. The Hofmann eliminations are most easily?

(1) concreted (i1) anti-stereoselective

. (ii1) occur in separate steps (iv) syn-stereoselective CONH, CONH,
: (a) (i) and (iv) (b) (i) and (ii)
g (c) Only (i) (d) Only (iii) (a) (b)
Dee 2. In the above reaction, which of the following is correct

regarding yield of X and Y? CH

(@) X=Y b X=~Y ’

(c) X>Y (d) X<Y

CONH, CONH,
PASSAGE-2
(c) (d)
The conversion of an amide to an amine with one carbon atom
less by tl"le action of alkaline hypohalite is known as Hofmann OCH, NO
degradation. 2
RCONH 4 + Br, + 4KOH ——RNH,

The most important feature of the reaction is the rearrangement CH;
of N-bromamide anion to isocyanate : 5. H ‘ CONH, OBr Brodusiaing will B

0 0 0 C.H
I . I o 6
R -C-NH, Q-A%R—C—NHBrQ—-g—)R—C—I_\_J—Br;_)

I (+) — a-Phenylpropionamide
(@) (+)— b -

R— ‘é N |(‘j N_R 20 H,N-R +CO, (¢) 50: 50 racemic (d) non-50 : 50 racemic

1 Isocyanate, 111

5

) & @ & 8 & =
RN R

TREE

Jia)
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6. Predict the product in the following reaction : 8. Which of the final products are medicinally important?
15 (a) Product from reaction (i)
CONH
2 CORH; (b) Product from reaction (ii)
s L (c) Products from both reactions
D (d) None of the two products
DOE o 9. Which one of the following reagent can be used for the
oS * 19, introduction of Cl and Na in reaction (ii)?
0o i) ) (a) Cl,/Na,CO, (b) HCI/NaOH
D (¢) NaCl/NaOH (d) NaOCl/NaOH
10.  Saccharin, an important sweetening agent, of the following
15
NH, 'SNH2 CO
structure NK is prepared by one of the
. S0,”
(111) (1v)
D products of the reaction (ii), that product should be
(a) (1) and (ii b) (ii) and (iii
(c; 8 and (iii)) Ed) Al)] the f(o 3 CHy SEIbiE,
u
v O, w @
SO,CI SO,Cl
PASSAGE-3

CONH, CocCl
NoomEIo
Understand carefully the following two reactions and answer the SO,NH, SO,NH,

questions mentioned below.

20 0
Q0000 s
. B I I

Reaction (i)
NHCOCH; NH, PASSAGE-4
— |—] |—
SO,NH, H(CH;),
Reaction (i AlCly
eaction (ii) + CH,CH=CH, ——>
CH,4 CH,4
; —| |—| |— oo
: : : SO,NCINa H , K,Cr,0, (|) PCl;
o0 (ii) NaN;

7 Which of the steps is(are) common in the two reactions?

(a) Iststep (b) 2nd step et C,HOH
(c) both (d) none C¢H;CONy ——> C,HNCO ——— Product

#
KNl ¢ @000 |7. EEOO |5 EPEO |5 EEOO |10. EEE®
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11.  What will be the product(s) when isopropylbenzene is
oxidised with oxygen and product is acidified

HO
(a)
COOH CH,OH
JoF
H
) + CH,CHO
H
() + (CHy),C=0
12.  The final product in the above series of reactions is

(a) anamine
(b) a mono substituted urea

(c) adisubstituted urea (d) aurethane

13.  Conversion of C;H;CON, to C(H,NCO is an example of

rearrangement where an alkyl group migrates to
(a) electron deficient carbon atom

(b) electron deficient oxygen atom

(c) electron deficient nitrogen atom

(d) electron rich nitrogen atom

PASSAGE-5

Nitrous acid reacts with amines forming different products
depending upon the type of amine. Aliphatic primary amines react
with HONO forming alcohol as the major product, other products
being alkene and alkyl halide. Certain cyclic primary amines can
undergo ring expansion or ring contraction on treatment with
HONO again forming alcohol as the major product.

|>C H,NH, HONO "
’ CH,OH

Aromatic primary amines when treated with HONO undergo
diazotization to form diazonium salt as the stable product.

OH

. AMINES

COMPOUNDS

14.  Which of the following statement is not true ?
(a) All primary amines first form diazonium salt when
treated with nitrous acid.
(b) Allaliphatic primary amines when treated with nitrous
acid form primary alcohols as the major product
(c) The three classes of amines give different products
on treatment with nitrous acid.

(d) None of the three

NH,
15. HONO . b Product P may be
OH
@) (b) >CHZOH
(©) OR (@ >OH
OH NaNO
; —2
16. CH,NH, el Stable product Z may be
CH,OH
OH
(a) (b)
CH,OH
OH O
(©) OH (d)
NH,

HONO . Product is

|
17.  (+)—CH3CHCH,CH;
(a) enantiomer of the original compound
(b) diastereomer of the original compound
(c) racemic mixture of the original compound

(d) (+)—isomer

£

11.@OOW | 12.0®00

MARK YOUR

B3.0O0@| 4000@ | 15. @@

RESPONSE

16 @O | 7.0®OQ

IIIT-NEET-CHEMISTRY

. E Poxziz
EDUCATIONAL

- NITROGEN CONTAINING



2 00

SINCE 2001...

IIT JEE | NEET | CBSE

STU DY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

PASSAGE-6

Hofmann reaction is found to follow the following path.

T EEREERE
L

18.

19.

20.

*21.

0 O

I Bry o
R-C-NH, —2 R- G- NHBr— 0,

I

i i
R-C-N-Br —2, R-C-N —>
" N
11 I
0
.. H,0
C=N-R —2— H;NR+CO,
v

Number of moles of NaOH used in the complete reaction

is

(a) 1 (b) 2

(c) 3 (d) 4

Hofmann reaction, when carried out in presence of

methanol containing sodium methoxide, instead of NaOH,

product is

Bry,CH3;0Na

CH;0H

(b) C,H,NHCOOCH,
(d) C4H NHBr

C6H5CONH2 Product is

(a) C4H;NH,
(c) C4H{NHCH,

)
I
CH; - C—ND, —2%5 Amine, Z is
Ly}
(a) CH,—ND, (b) CH,NH,

(¢) mixture of (a) and (b) (d) Reaction not possible

Which of the following will not undergo Hofmann
bromamide reaction ?

CONH,
(a) @ (b)

(c) C¢H;CONHCH,

NH

)

(d) C4H,CONHBr

AMINES

COMPOUNDS

22.  Which of'the following species in the above mechanism is
electron deficient ?
(a) 1 (b) 1I
(c) I (dy 1v

* In presence of alkali, (b) undergoes hydrolysis to form
CH,CONH,
! _ which when undergoes Hofmann reaction.
CH,COO

PASSAGE-7

Beckmann rearrangement is used for determining the configuration
of ketoxines since the two isomers form different N-substituted
amides when heated with some acidic reagent. The different steps
of the mechanism are as follows.

“Sc=N

Rl’

—H* +
M RoGonrr 0,

R +
=N

11 111

R _H+ — r
H26>C=NR’*"H0>C W —
R
AN
C —NHR'
/
O

Pick up the species which has an electron deficient centre?
(a) 1 (b) 1I

(c) I (d) Two of the three

The mechanism involves migration of

23.

24.
(a) R group with its bonding electron pair

(b) R'group with its bonding electron pair

(c) R'group without its bonding electron pair

(d) OH group with its bonding electron pair

Which of the following reaction/step is involved in
Beckmann rearrangement ?

(a)
(b)
(c)
(d)

Formation of conjugated acid

Migration of an alkyl group to electron deficient N
Enlolisation

All the three

MARK YOUR

RESPONSE
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26.  Predict the product in the following case

CH ™
(a) CH,CON(D)C,H;
(¢) CH,CONHC,H;

CH
2. O NL
2055 OH

(a) C,H;NHCOCH,
(¢) CH,NHCO'C,H,

(i) PClg
(i) D50
(b) C,H,CON(D)CH,
(d) C,H,CONHCH,

P

(i) PCls
(i) H,0'®

Qis

(b) C,H,NHCO'®CH,
(d) C,H,CONHCH,

PASSAGE-8

Like ammonia, an amine (1°, 2° or 3°) can react with an alkyl
halide to form next higher class of amine. Here, again it is the
presence of electron pair on nitrogen which makes amines to
behave as nucleophile and alkyl halides thus undergo nucleophilic
substitutions.

H X
|

+ R'CH,X — RN* — CH,R’
1° Alkyl halide |

H

RNH,
1° Amine
(Nucleophile)

—— RN—CH,R' +HX
H
2° Amine
A second alkylation may follow, converting the secondary
amine to a tertiary amine which may be alkylated to give a
quaternary ammonium salt.
28.  Identify the product(s) obtained when Br(CH,),Br is heated
with 1 equivalent of ethyl amine

o~~~ NHCH,CH;,
(a) Br

/\/\/ NHCZHS
(b) C,HsNH

/\/\/TJCH2CH3

(©) Br (CH,),Br

@ < >
N

N

AMINES

COMPOUNDS

29.  Identify the product(s) obtained when Br(CH,),Br is

heated with excess of methyl amine
(a) Br(CH2)3 CH2 NCH3
|
(CH;)4Br

Br=(CH,),Br
|

(c) < >
N

CH,

|
(CH, )4 Br

o~~~ NHCH,
(d) H,CN
H

CH,

30. N+ CoHsNHy —— Z, here Ziis

CH,

H,C

NHC,H
(a) s

H;C,HN

CH,

H

H,C ——
(b)
H,C ———

NHC,Hs

NHC,H,

H

(c) Both of these
(d) None of the two

#

MARK YOUR

26 @OOQ@ (27.00EO®

RESPONSE

28.@000 |29-@OOO [30. @EOW
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PASSAGE-9

Summary of the four related name reactions for the preparation
of primary amines are given below.

RCONH, —22:9%_, pNH, Hofmann
H,0 .
RCON; —=— RNH, Curtius
heat
RCONHOH — 1 RNH, Lossen
2
HN
RCOOH ———2——RNH i
CO H;504 O 2 Schmidt
31.  Reactant of which reaction is not a derivative of carboxylic
acid ?
(a) Hofmann (b) Curtius

(c) Lossen

(d) None of the three

32.

33.

34.

35.

’;"-‘ AM' NES
" NITROGEN CONTAINING
COMPOUNDS

In which of the reactions, leaving group is carboxylate

anion?
(a) Hofmann (b) Cutius
(¢) Lossen (d) Schmidt

In which of the reactions, nitrogen constitutes the leaving
group ?

(a) Curtius (b) Schmidt

(¢) Both (d) Hofmann

Which of the reaction does not require alkaline medium ?
(a) Hofmann (b) Curtius

(c) Schmidt (d) Lossen

Which of the reaction is of least importance ?
(a) Schmidt (b) Hofmann

(c) Curtius (d) Lossen

MARK YOUR
RESPON

3LEEOO (32.00O00

3.@EOO

34.000Q@ (35 @®OO@

REASONING TYPE

responses from the following options:

() Statement-1 is true but Statement-2is false.
(d) Statement-1 is falsebul Statement-2 is true.

In the following questions two Statement-1 (Assertion) and Statement-2 (Reason) are provided. Each
question has 4 choices (a), (b), (¢) and (d) for its answer, out of which ONLY ONE is correct. Mark your

@ Both Statement-1 and Statement-2 are true and Statement-2 is the correct explanation of Statement-1.
{b) - BothStatement-1and Statement-2 are trueand Statement-2is not the correctexplanationof Statement-1.

_ (a) otatement-11s ralse but dtatement-21s true.

1. Statement-1 : Sulphanilic acid exists as a dipolar ion

whereas p-aminobenzoic acid does not.

Statement-2  : Carboxyl group, being more acidic than

Statement-2 m-Nitroaniline formed gets precipitated

..

and hence further reduction is prevented.

. L 4 Statement-1 : Benzonitrile is prepared by the reaction
—S0;H group, can easily transfer a H ; :
. of chlorobenzene with potassium
to the amino group. .
_— - . cyanide.

2. Statement-1 : Nitration of aniline can be conveniently . . )
done by protecting the amino group by Statement-2 : Cyanide (CN") is a strong nucleophile.
acetylation. 5. Statement-1 : 1° Amides react with Br, + NaOH to

Statement-2 : Acetylation increases the electron- give 1° amines with one carbon atom less
density in the benzene ring. than the parent amide.

3. Statement-1 : Reduction of m-dinitrobenzene with Statement-2 : The reaction occurs through
AL O T L, sulphide  gives m- intermediate formation of acylnitrene.
nitroaniline.

MARK YOUR
@OOO (2. @O |3 @OOO |4 @®O® |5 OO

RESPONSE
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10.

Statement-1 : In strongly acidic solutions, aniline
becomes more reactive towards
electrophilic reagents.

: The amino group being completely
protonated in strongly acidic solution,
the lone pair of electrons on the nitrogen
is no longer available for resonance.

: Inorder to convert R~Cl to pure R-NH,,
Gabriel-phthalimide synthesis can be
used.

¢ With proper choice of alkyl halides,
phthalimide synthesis can be used to
prepare 1°, 2° or 3° amines.

: Aniline does not undergo Friedel-Crafts
reaction.

: —NH, group of aniline reacts with AlCl,
(Lewis acid) to give acid-base reaction.

Statement-2

Statement-1

Statement-2

Statement-1

Statement-2

Statement-1 : Acetamide reacts with Br, in presence
of methanolic CH;ONa to form methyl
N-methylcarbamate.

: Methyl isocyanate is formed as an

intermediate which reacts with methanol
to form methyl N-methylcarbamate.

Statement-2

Statement-1 : 1°, 2° and 3° amines are hydrogen-
bonding donors, while 1° and 2° amines
are hydrogen-bonding acceptors.

: Low molecular weight amines are

soluble in water.

Statement-2

11.

12.

13.

14.

16.

17.

AMINES

COMPOUNDS

Statement-1
Statement-2

: Pyridine is basic.

: Lone pair of electrons on its nitrogen is
not involved in aromatic sextet.

Statement-1 : Pyridine is more basic than pyrrole.

: Lone pair of electrons on N in pyridine
and pyrrole are different in nature, these
form a part of aromatic sextet in pyrrole,
while not in pyridine.

: All compounds containing an odd
number of nitrogen atoms have odd
masses and those containing even
number of N atoms have even masses.

: Nitrogen rule can be applied to both
aliphatic and aromatic compounds.

: The main product of reaction of
alcoholic silver nitrite and ethyl bromide
is nitroethane.

: Silver nitrite is predominantly covalent
compound.

: HCN on hydrolysis gives formic acid

: HCN is a weak monoprotic acid

: Hofmann elimination gives alkene

: Alkenes are less acidic than NH;

: Nitromethane can give
condensation.

: o-Hydrogen of nitromethane is acidic.

Statement-2

Statement-1

Statement-2

Statement-1

Statement-2

Statement-1
Statement-2
Statement-1
Statement-2

Statement-1 aldol

Statement-2

[DI-

ach of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

1.

MARK YOUR

#

6. @OOWD | 7. @O®OWO

8. @®OG | 9

@O | 10. @®OO

1.OEOG | 2.000@

RESPONSE

B3.@®O@

14.@00O0O | 15 @®O@

16.OEO@ | 7@®OW

MULTIPLE CORRECT CHOICE TYPE

Nitro group can't be introduced easily by which
reaction?

NH, N(CH,),
(a) E} (b) @ y
N(CH,),
fuming
(c) @ CHSCDOH “aooor @ o,

Which of the following compound can be methylated by
diazomethane ?

(a) C,H;COOH

(c) CcHsOH

(d) CH;COCH,COOC,Hj4
Which of the following amine can be prepared by
Gabriel method ?
(a) CH;CH,NH,
(¢) (CH;3);CNH,

(b) C,HsNH,

(b) (CH,),CHNH,
(d) CgHsNH,

MARK YOUR

1. @®OO [2. @O

RESPONSE

3. @O
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4. Which of the following can’t be used as an alkylating
agent for an amine ?
(a) CH;CH,CI (b) CH,=CHCI
() CgHsCI (d) (CH3),CCl

5. (CH;);CNH, can't be prepared by
(@) reductive amination (b) oxime reduction
(¢) Hofmann degradation (d) Gabriel synthesis.

6. Which of the following reaction can be used for prepar-
ing aniline ?

(a) C6H5COOH N3H, conc. H504 N

H;0"
(b) CEHNC —F———

() CHNC LiAlH,

Bry / NaOH
(d) C4H,CONH, —2 MO,

7. Which of the following can exist as inner salt ?
(@) p-Aminobenzenesulphonic acid
(b) p-Aminobenzoic acid
(¢) Aminoacetic acid

(d) Alanine
8. Which of the following pairs show coupling reaction ?
s N2 clr OCH,

N, Cl
NO, OCH,
®) + @
NO,
N, Cl CH,
.. O,N NO,
° o0 (c)
o H,C H,
= NO,

(d) Diazotised sulphanilic acid + Dimethylaniline

10.

11.

~ AMINES

L

COMPOUNDS

Which of the following statement is true regarding reac-
tion of p-aminophenol with arenediazonium chloride?

3 2
HO@ NH, + ArN, ClI" ——»
5 6

(@) Reaction takes place at position 2 in presence of HCL

(b) Reaction takes place at position 3 in presence of
NaOH.

(c) Only two positions (2 and 6) can be coupled in pres-
ence of OH™

(d) Four azo groups can be introduced in the molecule.
Which of the following reacts with nitrous acid ?

(a) Acetamide

(b) 2-Nitrobutane

(¢) 2-Methyl-2-nitropropane

(d) Diethylamine

p-Nitroaniline can be obtained by

(a)

(b)

R
(i) Hy80,

(C) (i) (CH;CO),0
——arE
(i) HNOg/H 80,

(1ii) Hy o

(d)

&

MARK YOUR 4. @@@@ 3. @@@@

6. @OO@ |7 @OOD |8 O®OG

RESPONSE 9. @@ | 10.@®CO@

1.OOOO
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16.
12. @m + LA SIS BN

Which of the following statement is false regarding 17.

above reaction?

NH,
CH,
(a) is major product

(b) is major product

o0
T EE R ER

L

CH,

NHL
o™
(c) 1s major product
CH,

(d) No substitution
13. The correct name for CH; N = (Cis

D000 s -
p oo

2000

(a) methyl carbylamine (b) methyl isocyanide

(¢) methyl isonitrile (d) acetoisonitrile

14.  Urea on heating with ethyl alcohol gives
(a) urethane (b) semicarbazide 18
(c) malonylurea (d) ethyl carbonate )

15. () _0,¥50s,heat . proqyet
(ii) NH3, heat
(iii) NaOH / Brp

Which of the following statement (s) is (are) true regarding
above series of reactions ?

COOH
(a) Product formed is

CONH,

NH,
(b) Product formed is @
COOH

(c¢) Reaction involved is oxidation
(d) Reaction involved is Hofimann degradation

T EEEREERE
o0

2000

“C AREANMINES
' WOGEN CONTAINING
COMPOUNDS

Oximes can be converted into amides by

(@ SO, (b) BF;

(c) PCly (d) C4H5S0,Cl
Pick up the correct statement

(a) Toluene and ethane, both react at the same rate with
chlorine in presence of light.

(0]
= ,
(b) _Hy/Pt |
CH,
(c) + CI llght
H
o (0]
(d) NH2NH2/OH_

OH

Which of the following is/are correct regarding nitration
of aniline with conc HNO; and conc. H,S0, ?

NH, NH,
® @ e o, @ @
NO,

NH,

- G-l

(c) The substitution can be explamed on the basis of
inductive effect (—I)

(d) The substitution can be influenced by +M and +E
effects.

— &

VTR 2 OO0 | B.@O®O | 14@®O@ | 15-@®O@ | 16. @B®O@

RESPONSE 17.@00O©@ | 18.@®©W
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19.  In which of the following reaction, Hofmann elimination ~ 21.  Carbenes are the reactive intermediates in

is the major product ? . . -
(a) Reimer Tiemann reaction

(b) Wittig reaction
(a) Me3COK
. (¢) Hofmann bromamide reaction

. e Br
.o (d) Carbylamine reaction
WS ; 22.  Which of the following are intermediates in Sandmeyer
pESEDEe cone. HoS04 reaction ?
EERX X e e—
TXX X (b) j\‘/ heat
coe OH (@) CgHsN*=NCI~ (b)) CgHsN* =N
7 S e -
(c) NMe,OH —2, (¢) CgHs (d) CHLCI
(d) }\/a o RO, 23, C,4H; N+ HONO——> C4H,,0
ca (X) (3° alcohol)
20.  Which of the following intermediates are likely to be
- o X should
formed when 2-methylpropyl amine is treated with nitrous
.o acid ? (a) give carbylamine reaction
oo + + (b) undergo diazotisation
o000 (c) react with water
® + +
(¢) (CH3);CHCH,OH;, (d) (CHj3); CCH4 (d) give Hofmann bromamide reaction
MARK YOUR
e 0. 0000 |20.0000 [21EEOA |2EEOO [23. EEE®
it

MATRIX-MATCH TYPE
Each question contains statements given in two columns, which have to be matched. The pPhairis it
statements in Column-I are labeled A, B, C and D, while the statements in Column-II are
labelled p,q, iy s and t. Any given statement in Column-I can have correct matching with ONE ®®®@®
OR MORE statement(s) in Column-11. The appropriate bubbles corresponding to the ®@®@®

®OOO®

ansywers to these questions have to be darkened as illustrated in the following example:
darkening of bubbles will look like the given. ®©®@®

If the correct matches are A—p, s and t; B—q and r; C—p and q: and D-s then the correct
E P
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1. Column-I Column-II 4. Column-I Column-II
(A) Hydrogen bonding p. Ethyl acetoacetate
(B) B-Amino acids q. Proteins (A) ArSy, p. Carbocation
as intermediate
(C) H,N COOH r. Zwitterion
(B) ArSy, q. Carbanion
(D) Aniline s.  Diazotisation T )
2. Column-I Column-II as intermediate
N (C) OH™> (CH,),CO~ r.  Basic character
N=" N\
(A) @N> p. OnetypeofN (D) OH~ < NH," s. Nucleophilic
\ character
H
5. Column-I Column-II
NH
[l (A) Allylic rearrangement  p. Carbanions
(B) HyN-C-NH, q. Two types of N
(B) Hofmann rearrangement q. Electron deficient
/ g
(©) N@ r.  Aromatic Spectes
N (C) Wittig reaction r.  Carbocations
(D) CHN"=NCI- s.  Non-aromatic
3. Column-I Column-II (D) Carbylamine reaction s.  Carbenes
(A) CHC|3 L p. Hofmann pr()duc[ 6. Column-I Column-II
(B) CHCI, -CH q. E2 mechanism (A) Gabriel phthalimide p. CH,CH,NH,
0C,H;5~ reaction
2Hs
Br (B) Reduction with q. CH,NH,
| LiAIH
(C) (CH3), C-CH,CH; r o-Elimination pha
_ (C) Reaction with r. CHCN
Me3CO :
alc. KOH + CHCl,
(D) CH3 - ?”‘C“zcna s. ElcB (D) 1° Amide with s. CH,CH,NH,
N*(CH3 ) Br, + KOH
OH™
ey
1 P9 r s 2 P9 r s 3. P qQr s
Al@OOG® Al@OOO® A[®OOO
B[®OOG® B[®OOG® B[@®OOO
OO @O clOOOG®
: D[EOOO D[@EAOOO D[EOOO
MARK YOUR
RESPONSE . 5 PAdrs 6. P 4rs
AlOOOG AlOOOG® AlOOOO
B|I®OOOG® BI®OO® BIOOO®
Cl@OOG® cl®OO® cl@OOO
DI OOOG D|OO@OOG P[®OOO
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7. Column I
(A) Pyrolysis of quaternary p.

ammonium salts

(B) B-Dehydrohalogenation q.

(C) y-Dehydrohalogenation r.

(D) Dehydration of alcohol s.

8. Column I

(A) Normal base with 1° p.
alkyl fluoride

(B) Normal base with 2° q.
alkyl chloride

(C) Bulkyl base with 1° .

alkyl halide

(D) Dehydration of alcohol s.

Column I1

syn-Elimination
anti-Elimination
Saytzeff product
Hofmann product
Column IT1

E1 reaction

E2 reaction

Saytzeff product

Hofmann product

(D)

AMINES
NITROGEN CONTAINING

COMPOUNDS
9. Column I Column I1
(A)///\\I// p. CHC; / ale. KOH
s /\/

(B) CH, =CHCI q. :CCl,

——>CH=CH

OH
©) r.  NaNH,

OH
—(Ol
CHO

NC
-~

S. C2H5OH / KOH

10. Column - I Column - 11
(A) Hofmann degradation p. Amides
(B) Beckmann [socyanates
rearrangement
(C) Curtius rearrangement r.  NaOH/Br,
(D) Lossen rearrangement s. RCON,
7 P qQr s P qQr s 0. P qQr s
A[@OOO Al®OOO Al®OOE
BlOOO® B[®@OO® BlOOO®
c[@@OO ClOOOO® Cl®OO®
o D[®OOO D[®OO® D[®OO®
MARK YOUR
RESPONSE 10. Ppars
A[@O@OG
BlOOO®
c[®@OG
D[®@OOE
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COMPOUN&I

SINGLE CORRECT CHOICE TYPE

O] 7@ [13.]@[19.] ® 25 ] ® ]3] @ ]37.] b [43] @[ 49.] @
© | 8. 1@ [14. [ 20. [ (@26 [ &)y [32.] b) [ 38.] @) | 44. [ ®) [ 50.] <)
® 9 [ [15 ] ® [21. [ ®) [ 27. [ © | 33. [ @ [ 39.] © [ 45. ] @ | 51 [ (¢)
@ [ 10. ] @ [16. [ © | 22.[ @ | 28. [ (@ [34. ] @ [ 40. ] ®) | 46. [ (@ | 52.] @)
@ 1. | @ [17. [ @ [ 23. [ (®) | 29. [ (d) | 35. | (@) | 41. | (& | 47. | (c) | 53. | (b)
@ | 12. | (@) | 18. | (@) | 24. [ (&) | 30. | (©) | 36. | (&) | 42. | (d) | 48. | (c) | 54. | (b)

COMPREHENSION TYPE

EAl Bl bl Bd o

LA NN N N B A
X NN N N N
L X N NN N N N

1 (b) 7 (c) 13 (c) 19 (b) 25 (d) 31 (d)
2 (d) 8 (c) 14 (b) 20 (b) 26 (c) 32 (c)
3 (b) 9 (d) 15 (a,b) 21 (c) 27 (c) 33 (c)
-+ (c) 10 (a) 16 (d) 22 (c) 28 (a, d) 34 (b)
5 (a) 11 (d) 17 (c) 23 (d) 29 (c.d) 35 (d)
6 (c) 12 (d) 18 (d) 24 (b) 30 (a)

REASONING TYPE

[e)

L NN N N
A E NN NN N NN

1 (c) 4 (d) 7 (c) 10 (b) 13 (b) 16 (b)
2 (c) 5 (a) 8 (a) 11 (a) 14 (a) 17 (a)
3 (c) 6 (d) 9 (a) 12 (a) 15 (d)

m MULTIPLE CORRECT CHOICE TYPE

ANSWER KEY
1. |(abd)| 5. |(abd)] 9. |(abd)] 13. [(abd)| 17. | (c.d) | 21. |(ab,d)
2. |(acd)| 6. [(abd)] 10. |(ab,d)| 14. | (a,d) | 18. | (bec) | 22. | (b,c)
3. (a,b) 7. |(acd)] 11. | (ed) | 15. |(bed)| 19. | (ac) | 23. |(abre)
4. |(bed)| 8. |(bed)] 12. fabe) | 16. |(abe)] 20. | (b,d)

IEIE MATRIX-MATCH TYPE

A-p, q; B-r, s; C-r, 55 D-s
A-r; B-s; C-p, q; D-p, q
A-q, r; B-q; C-p; D-q, s
A-s; B-q, r, 55 C-p; D-r
A-r, 55 B-r; C-p, q; D-p, q

A EENENNENMN

N E NN NNNIMN
X XN N

A-q, r; B-p, s; C-p, r; D-p, r
A-p; B-q; C-s; D-r

A-p, s; B-p, s; C-p, q,8; D-p, q, s
A-q, s; B-q, r; C-q, s; D-p, r

0. A-p,q,r; B-p; Cq,5 Dq

o N
IXAEN
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SINGLE CORRECT CHOICE TYPE l

e 1. (b) LiAIH, does not reduce —~NO, group to — NH, group.
oot
TEXEX 2. (¢) heat +NH4C]
199091
cl H H3Cl

3. (b) Amalgamated -Zn and HCI reduces carbonyl group to methylene group without affecting the double bond. However, Zn
and HCl reduces —-NO, to -NH, group.

4. (a) In amines, N is sp? hybridised and thus has pyramidal shape. In the given structure, since the three alkyl groups are
different, and the fourth corner of the pyramid is occupied by lone pair of electrons, the molecule is chiral. However, the
two enantiomers of the amine are not resolvable because of their rapid interconversion through a transition state having
planar structure (sp? hybridised nitrogen)

5. (d) The basic character of an amine in water is determined by (i) electron availability on the N atom and (ii) the extent of
stabilization of the cation (protonated amine) due to solvation by hydrogen bonding

H:-- ()]-]2 H-ee-- OH,
: |
e CH;»N—H —% 5 CH;—N—H-OH, ; CH7~N—H —'s CH,—N-—H-OH,
ooo H Hew OHy CH, CH,
: : : : Methyl amine Protonated methyl amine, CH;NH, Dimethyl amine Protonated dimethyl amine
PP (Highly stabilized) (Lesser stabilized than CH;NH;)

0 6. (a) In presence of chlorobenzene, hydrogen bonding is not possible between the protonated amine and the solvent and thus
the stabilization factor (solvation effect) is absent. Hence basicity is explained on the basis of the number of electron
releasing groups in an amine.

7 (a) Note the point of difference in the given compounds which here lies at B-carbon. In I, II, III, the B-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

/\B/\NHz > /\{\NH2 > /*IT\NHZ
[(B-Csp’hybridised) 11 (B-Csp? I (B-Csp)
8. (d) Here again the two amines differ in the nature of B-carbon atom
O B_CH,NH, 8_CH,NH,
.o O/ sp” C @ sp~C
coa
sees 9 (b) Greater the delocalisation of electron pair on N, lesser is its avallablhty for protonation leading to lesser basic character.
' CH,NH,
I
Delocallsauon not Delocahsauon not Dclogallsatlon possible, more
possible, cyclohexyl gp.  possible, phenyl gp. is

in I than in I. Further C¢Hs—gp. is
electron-withdrawing

IIIT-NEET-CHEMISTRY \s*ruovcmcuz
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10.  (d) II is most basic because delocalisation of electron pair leads to negative charge on N making it electron-rich and hence
liable to be attacked by proton very easily. Moreover, the corresponding protonated species is very much stable because
of equivalent contributing structures.

z #HE o o+ NH; 4 NH,
CH,—C «<—> CH,—C_ , —> CH;—C_ , «—> CH,—C

o I:N 2 N NH, N NH, NH,
444 I
L B
Rt Species I11 is least basic because of delocalisation of electron pair on N, making it less available for protonation. Species
"TLE I lies in mid-way, thus
o9 9
X R N

0 NH
|- .. [ ..

CH,—C—NH, < CH,CH,>NH, < CH,—C—NH,
11 I 1l

. = - > E j -S| [P 5 e

H
T~
2 O
S No delocalisation Presence of S O is more electronegative Nissp H3C
el of e pair (electronegative element than S, hence further hybridised e pair on N
o0 0 decreases e density decreases availability déloealised 60
TR on N) of e pairon N i
®® 8 L 3
RN N is sp hybridised
*ee el
. N N N
coe 12.  (d) In presence of AICl, (a Lewis acid), aniline is converted into anilinium cation, which being m-directing gives m-
aminoacetophenone.
13.  (c¢) Although aliphatic 1° amines form diazonium salts, these are unstable and decompose to alkyl carbocation which can
form variety of normal as well as rearranged products.
CH;CH,CH,NH, —HONO| CH  CH,CH,N3CI™ | - CH3CH,CHy +Nj +CI°
3CHCHy Ny ——=— CH3CH,CHp N Gl | = CH3CHpCHy +Ns +
0°C Unstable
Cl
H,0 - o ar- |
CH3CH2CH20H(—7—CH3CH2 CH2 —)CH3 CHCH3 —)CH3CHCH3
B 1° Carbocation 2° Carbocation
e 14.  (b) Couplings of arenediazonium cations and phenols take place most rapidly in slightly alkaline medium because
®e e (i) acidic medium (pH < 7) will suppress the ionisation of C(H;OH to the more reactive C;HsO~, while the alkaline medium
==k (pH > 7) will enhance ionisation of phenol to phenoxide ion.
dfl (i1) strongly alkaline medium (pH > 10) causes the arenediazonium salt to react with the OH™ ion to form a relatively unreactive

diazohydroxide or diazoate ion.

+ .. OH s s @ OH o¥. WE s
AIN=EN=— Ar—N=N—OH — Ar—N=N—0O°

Diazohydroxide Diazoate ion

15.  (b) Reaction is an example of Schmidt reaction in which carboxylic acids are heated with hydrazoic acid in presence of a
mineral acid to form primary amines.

RCOOH + HN; —¢:- 12804, pNH, +CO,

IIIT-NEET-CHEMISTRY \EUR
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16. (¢) Nitrosoniumion, NO from HONO is a weak electrophile, hence it can attack only on highly activated benzene nucleus,
provided proper position, p- or o- is free.

H,C CH
S - 3
N X N(CHj;),
> +
-+ NO
* & » —>
33 NO
17.  (d) LiAlH, does not reduce —-NO, group.
18.  (d) Most of the simple amines those having smaller alkyl (groups) can’t be resolved , although they may contain three different
alkyl groups.
19. (b) Hydrogen bonding is a strong intermolecular attraction between an electrophilic O-H or N-H hydrogen atom and a pair
of non-bonding electrons. Thus a hydrogen bond requires both a hydrogen bond donor (a molecule having O-H or N—
H group) and a hydrogen bond acceptor (a molecule having lone pair of electrons). Thus dimethyl amine can serve as
hydrogen bond donor due to N-H group as well as hydrogen bond acceptor due to lone pair of electrons on N. Such
molecules can form hydrogen bond with themselves and also with water (or other hydrogen bond donor). On the other
hand, trimethyl amine can serve only as hydrogen bond acceptor since it has lone pair of electrons but not hydrogen on N.
= Hence it can form hydrogen bond with water but not with themselves.
- H,o( _~H H,C /CH3
~4-g-4. N HO O = H O
133 HC D P B 0

b 2%
H,C cH, H” O

H\ 0
Acting as / <\ Acting as Trimethyl amine only as

H-bond donor H3C/ \CH3 H-bond acceptor H-bond acceptor

20. (d) Nearly all amines have unpleasant odour, while their salts are odourless, Amines having more than 6 carbon atoms are
insoluble in water while their salts are soluble in water, hence the latter can be easily converted into syrup. Amines are
susceptible to oxidation because of presence of lone pair of electrons on N.

21.  (b) Colddil. NaOH does not attack to either of the compound, while cold dil. HCI reacts only with benzyl amine C;H;CH,NH,.

22.  (a) The four compounds differ in two respects : Compounds II has sp® hybridised N, compounds I and III have sp? while
compound IV has sp hybridised N. Now we know that greater the s character of an orbital, more tightly its electrons are held
and hence lesser will be their availability for protonation causing weak basic character. Thus the basic character of the three
N’s is sp>N > sp? N > sp N. However, in pyrrole electrons on N are part of aromatic sextet, i.c., these are delocalised and
hence lesser available for protonation and thus pyrrole is a weaker base than pyridine because in pyridine nonbonding
electrons present in sp? orbital do not form a part of aromatic sextet. Thus the basic character should be in the following order.

HCC=N _ m or @ O (\/I
H H

(sp hybridised N)

N NN N
PO SO O e o -
T EEREER

5
(sp~ Hybridised N but (sp Hybridised N; electron (sp Hybridised N)
electron pair forms part of sextet) pair not a part of sextet)

23. (b) Explained in the above question.

IIIT-NEET-CHEMISTRY \STUDcho::LE
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24. (b) m o @ L) I . |
H

R
L B N N
' R N
00t 5
26.
27.
P 28.
29.
g 30.
Sees Bl
- N N N
32.

IIIT-NEET-CHEMISTRY I-\swoycmus

(b)
(a)

()

(@)

(a)

()

()

(b)

N,

H” \H
I (Sextet present, 11 (not aromatic)
hence aromatic) (Aromatic sextet is not
(e pairon N forms a part present because e pair is
of aromatic sextet) involved in protonation)

|N:or@i>@

TTT (sextet present, hence aromatic)

3 IV (sextet present,
(e pair on N, not a part of sextet)

hence aromatic)

This is an example of Hofmann elimination which generally takes place by E2 mechanism and the latter requires a strong
base (recall that OH™ is a strong base than I7). The NH,~, being a strong base, can’t be eliminiated easily.

All of the three are oxidation produces of a 1° amine.

H OH 0O

[0] | [0] [0] e

|
RNH—>RNH—>RNO—>RN\
O

1° Amine Hydroxylamine Nitroso Nitro -

Cope elimination is used for removing a nitrogen present outside the ring, while Hofmann elimination is used for removing
nitrogen present inside as well as outside the ring.

All the three react with HONO forming following respective products.

N(CH,),
+ a5 -
C6H5NENC]_ C6H5N -N=0
Diazonium chloride |
CH,
2° N-Nirosoamine NO
p- Nitrosodimethylamine
OH 0
RNH, + 3C=0—> 3c{ —25> 3C=NR
2 A 7\ 7/
NHR
1° Amine Aldehyde/ketone Carbinolamine Imine
(Schiff's base)
CH CH; NR, CH,
R,NH + R3>c —0—> > —— Tr=NR,
R OH R
2° Amine Aldehyde / ketone Carbinolamine Enamine

(R=H) (R=Alkyl)

Pyridine resembles a strongly deactivated benzene, here the deactivation is due to electron-withdrawing effect of the
electrongative N atom from 2-and 4 - positions making 3-positions to be more vulnerable for the attack of an electrophile.
Remember that the nonbonding electrons on N are perpendicular to the m-system (they are present in sp? orbital), these are
not involved in delocalisation, i.e., they can’t stabilize the positively charged intermediate.

Due to greater electronegativity of N over S, positive charge on N will make the methyl groups more electron- deficient
than that on positively charged S. Therefore, (CH;3)4N*1~ will undergo nucleophilic substitution more readily than the

sulphur analogue.

N 4+

HO™ + CH3>N*(CH3); —> CH30H+(CH;);N

It is an example of Beckmann rearrangment ; where the group anti to —OH migrates
NOH NR NHR O,N

” Conc. II & O_(I:CH - where R= - @
R-C.CH; W HOCCH; — 0= 3 = B

T
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N N N N N O R
T RN

N NN NN NN
NN N

L B B I

N N N N N N

33, (d) For this one should remember that Hofmann’s degradation involves migration to electron deficient nitrogen atom, hence
the alkyl group will migrate with its bonding pair of electrons.

0 0 0 m
] I | I

R—C—NH, 22> R—C—NHBr -2 R—C —~NLBr — ] R—CLN — o0=c=NrR 22, RNH#CO

Amide Alkyl isocyanate Amine
(note that N is electron-deficient)
34. (c) Remember that in Hofmann rearrangement, the two original H atoms of the ~-CONH, group are removed by base (OH")
and new H’s are derived from H,O.

o)
I
(CHj3);C-C-NH,; —92° /B8 _,(cH.),C-ND,
(i1)D,O
35, W Boec—H 580, :CCl,

Dichlorocarbene )
(a neutral electron deficient species)

36.  (¢) The given amine has three B-hydrogens, hence it can form three alkenes of which least substituted (H,C=CH,) will be the
major product (Hofmann product or Hofmann elimination).

B By e
8 DL o NN A NN R0,
NHCH~,C3H3 :::3)?5;? (from B,) (from B,) (from B5)

In Hofmann elimination H atom (in the form of proton) is eliminated from that B carbon atom which has maximum
number of H atom(s). This is due to the fact that Hofmann elimination (an example of E2 reaction) requires anti-coplanar
arrangement of the B H atom and the leaving group. Further, higher the chances for this arrangement to remain in
staggered conformation more will be the ease of elimination. Thus greater the number of H atom at 3 position, higher will
be the chances for Me;N"—and H atom to remain in this particular conformation (anti-coplanar arragnement of Me;N™ —
and H atom in staggered conformation).

B
oo () oo, B/H e <_\/
N/ “CH, (ii)AgZ() N K

H /\

CH,
38. (d) The reaction involves Cope eliminiation (heating of a 3° amine oxide to form an alkene with the elimination of a 2°
hydroxylamine).
”702 heat
—_—_—>
Q BQB (Cope elimination) Q +HON (CH3)2
CH, N(CH;), H,C Til (CH;),
B
O
+(CH3)2NOH 3° Amine oxide
(acts its own base)
O

I s + o
,4 . -C- —N= =N2 R _" Il
39,40. (¢), (b)R-C-CH \? N —=> R\S/CH — C=CHR

Carbene (neutral) Ketene
+ . O
HO.__ CH,NO, HO. ,CH, -N=N HO._ CH,
41. (o) LN __(i) reduction ij Ny H*
—_—
C,H50™ (ii) diazotisation (Pinacol type of

rearrangement )

42.  (d) All the three reactions lead to the formation of C =C bonds under usual conditions.

TAINING
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1099
19900
19900
100 @
T
TITY O
T I —
200l 4. (© @ R-C-NH, —Do/Ba0d 5 p NH, (Hofmann reaction)
18®8(
1900 o
1B @< Il ingi . .
' : g g : (b)R-C-N3; ———R-NH, (Curtius reaction)
>4+ Azide

4+ 4 ﬁ
s+ 44 (c) R-C-OH+HN; M504 , g _Np, (Schmidt reaction)
oo 0
E XX N || OH-
s394 (d) R-C-NHOH ———— R-NH, (Lossen reaction)
) : : : : Hydroxamic acid
)
100 ®( 44. (b) R-N=C=0 (Alkyl isocyanate) is the common intermediate in the four reactions.
: : : : : 45.  (d) In other three, the group migrates to electron deficient carbon.
TITY 46.  (d) All the three are formed.
H
oot 47. () CH;NH,—Hl,(CH,),N*I-—28% ,(CH,),N*OH™ —t%t 5 (CH;)N +CH;0H
4444 Sesss (A) (B) (C)and(D)
44+ - _
)006¢ 48 (¢ CH;CO0H—EAH4 ey cH,Br—OKN, oy, cH,cH,NH, —HEO

(ii) PBr3 (ii) LiAlH 4

PB4 CH3CH2CH2NC?+M(;;>CH3CH2CH2NH2+HC00H

- . + 2
leee
I®® 8
L ) /
0o HO heat
: : : : : NH.OH conc. HZSO,,
-0 49. (Beckmann
: : : : : rearrangement)
T
10001 syn and anti-ketoximes
44+ NHCOCH,CH, ~ CONHCH,CH, CgHy;NH,+ HOOCCH,CH
1808« " (from 111)
1000 H
1® 0B + —
444 C4H,COOH+H,NCH,CH,
IO OO 111 (from T) 1V (from II)

(Inlanti CH, - (In 11 anti CH,CH,~ Ehrina )
group migrates) group migrates)

xS 50. (c¢) The reaction is an example of hydrazinolysis.

S, 0

BN 8 ff lcl:
ierees ~NH
1o« | + H,NR
E R XN C/NH
Io® 0t
19090 ”
19001
199001
I COOC,Hj;
1996 |
T C=N
11t | CHCOOC,Hs CHCOOH
::::: NH Cu powder oxidatio )<(

u Wi X1

/088« 51. (o) o RONTE __oxidation HOOC
00O ( Then(Ny) N2) COOH
TERSTY Y]

[Z]

I X X I
SB Pyrazoline derivative
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(b)
(@)

(b)
()
()
()

E2 eliminations are concreted and anti-stereoselective.

Due to the bulk of the -N"Me; group, the OH™ preferentially approaches and removes the least hindered B-hydrogen and
thus form the least substituted alkene as the major product (difference from Saytzeff product).

Species II (acylnitrene) is electron-deficient (N has only 6 electrons), hence it has a tendency to get its octet completed by
the migration of alkyl group.

—OCHj, is more electron-releasing hence when the migrating aryl group has ~OCHj in the para postion, its migration is
accelerated.

The migrating group (the group attached to C of the -CONH, part) never becomes free, so optical activity of the reactant
is maintained.

Since phenyl group (migrating group) does not become free, no cross product [i.e., (ii) and (iv)] is formed.

NHCOCH, NHCOCH, NHCOCH,

7-8-9.(c—c—d)  Reaction (i) @ 050’0” @ N”z @ || @

1.
++ 3.
-+ + + Y
L
a8 e
LN N B 5.
N N N
N N N
. 6.
224
soo¢ 1V
11.
e 12.
g
soet
N N N

l REASONING TYPE

1.
2.

()

()

(d)

(c)

NeXe SO,NH, SO,NH,

Sulphanilamide
(a sulpha drug)

CH; CH, CH, CH,
o HOSO,CI NH; NaOCI/NaOH
Reaction (ii) —_—> —_—> _—

SO,CI SO,NH, SO,NCINa
Chloramine T
(an artificial sweetner)

Going backward, we can obtain answer

@CO\ e @COOK KMnO, @CH3 NH, @CH3 CIS0,0H @/CH3
$S0,” SO,NH, SO,NH, S0,Cl

CH3
H(CH,), H;C - C O-OH H
(hydrolytic rearrangement) -
Cumene Cumene hydroperoxide

This step involves migration of phenyl group to electron-deficient oxygen.
CeHs-N=C=0—C2HOH , ¢ 1. NHCOOC,H;

Urethane

0 0
CeH g?i\i!llth N2y C.H g‘{;\l CoN-C.H
¢Hs —C—-N=N=N:—=— C¢Hs - =—==¥ 6Hs
2 N

Nitrene
(electron—deficient N)

()
()

The correct reason is : —SO,H group, being more acidic than ~CO,H group, can easily transfer a proton to the amino group.
The correct reason is : Acetylation decreases the electron-density in the benzene ring thereby preventing oxidation.
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3. (c) The correct reason is : The overall electron deficiency in m-nitroaniline is much less (due to —R-effect of NO, group and
+R-effect of NH, group) than in m-dinitrobenzene (—R-effect of the two NO, groups) and hence does not accept additional
electrons from a weak reducing agent such as (NH,),S and thus further reduction is prevented.

4.  (d) Aryl halides (chlorobenzene) do not undergo nucleophilic substitution with KCN because of the low reactivity of the Cl
atom, which is because of resonance in chlorobenzene. So assertion is wrong. Reason is correct.

5. (a) Ris the correct explanation of A,

6. (d) Instrongly acidic conditions, aniline becomes protonated with the result lone pair of electrons is not available to produce

@
+E and +M effects. On the other hand, the —NH;y group exerts strong I effect causing deactivation of the ring.

N
=1

(¢) Correct R : Only primary aliphatic amines can be prepared by Gabriel phthalimide reaction.
8. (a) Ris the correct explanation of A.
9. (a) Risthe correct explanation of A.

N NN N

MULTIPLE CORRECT CHOICE TYPE

1. (a,b,d) Tertiary amino group is a strong activator, nitration can be carried out under milder conditions (HNO; + CH;COOH).
In Tertiary amines, electron pair on N is shielded by two bulky methyl groups, so these are not easily oxidised by mild
oxidising agents.

2, (a,c,d) Diazomethane is used for methylating acidic groups ; compound IV has enolic —OH group, hence it can also be
methylated by CH,N,.

3. (a,b)  For the preparation of Me;CNH,, the required alkyl halide is Me;CX which will react with potassium phthalimide, a
strong base, to form alkene rather than substituted product. For preparing CgHsNH,, C4H<Cl will be the starting
halide in which Cl is non-reactive.

4. (b,c,d) Vinyl and aryl halides do not undergo Sy reactions, unless activated by electron withdrawing group (in the o- and

p-position in case of aryl halides). 3° Halides form alkenes on elimination.

5. (a,b,d) Inreductive amination method, products can have only CH,, a 1°C, or 2°C bonded to N as in CH;NH,, RCH,NH,
or R,CHNH, respectively. In the reduction of oxime, amine formed can have only 1° or 2°C bonded to N. In Gabriel
phthalimide method, the required Me;CCI would undergo elimination (E2) rather than substitution (SN2 ).

(a,b,d) Isonitriles (C;HsNC) on reduction give 2° amines (C;HsNHCH,). All other three methods give aniline.

7. (a,e,d) In p-NH,CH,COOH, —COOH group is very weak so it can’t transfer H to the weakly basic amino group. All other
three form zwitterions.

8. (b,c,d) In CgH;OCH;, —OCH; does not sufficiently increase electron density on the ring. Recall that C;H;OH undergoes
coupling in weakly alkaline medium which converts C;H;OH to the more reactive CgHsO™. In options () and (c),
presence of electron-withdrawing —NO, groups increases electrophilic character to such an extent that these diazonium
cations can couple even with the compounds having weak electron-releasing groups. Option (d) undergoes coupling
reaction easily because -NMe, is sufficiently electron-releasing.

9. (a,b,d) In p-aminophenol all the four positions (2, 3, 5 and 6) can be coupled (positions 2 and 6 in presence of H" and
positions 3 and 5 in presence of OH™).

10.  (a,b,d) tert-Nitro compounds (Me;CNO,) do not react with HONO because they do not have any a-H. The three others react

with HONO as usual.

&/

NO, NO,

\ ONO |
CH; — CHCH,CH; — %5 CH, —C —CH,CH;

2-Nitrobutane ‘

NO

Pseudonitrol (blue)

1. (e,d) —SO;H group present in o- and p-positions are easily replaced.
“AICl

SO 0 e &
RN R

®
a
°

.. |
12.  (a,b,c) CgHsNH, + AICl; —— C¢HsN"H, _CHC . No reaction

Substituent (— N Hy AlCI3)
a meta director
However, Friedel-Crafts reactions are the most sluggish electrophilic aromatic substitutions (halogenation occurs
most easily), hence if a meta director is present on the ring, the compound does not undergo Friedel-Crafts
alkylation/acylation.
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A-p, q; B-r, 85 C-1, 55 D-s

(A) Hydrogen bodning is possible in ethyl acetoacetate
(due to the presence of enolic group) and in proteins
(due to the presence of —-CO-NH- grouping).

(B) B-Amino acids, like a-amino acids, form zwitterions
and also undergo diazotisation although the diazo
salts, so formed, are unstable.

(C) p-Amino benzoic acid, like B- and o-amino acids
forms zwitterions and being 1° aromatic amine also
forms, well-known, diazonium salt.

(D) Aniline undergoes diazotisation easily.

A-q, r; B-p, s; C-p, r; D-p, r

6

.7.
I s ~N
INZ
It
NN AN H,N-C—-NH,
3»-

O

(A) A is aromatic due to 10w electrons, N, N, and N7 are
sp* hybridised their (p present in sp? orbital are
localised hence undergo protonation. The N, is also
sp? hybridised but its £p is in p-orbital hence involved
in delocalisation, and thus not basic.

(B) Due to resonance, all the three nitrogens of guanidine
are identical. It is not cyclic, hence non-aromatic.

(C-D) As mentioned above in (A), here the two nitrogens
are identical, and the compound is aromatic due to the
presence of aromatic sextet.

A-r; B-s; C-p, q; D-p, q

@A) CHCE—22 50061, +HO)

=2

(A) (B)

(o-elimination)

(B) CHCl, —CF, —=22-8% ¢y, c-CcF, 0% ,
Cl,C = CF,

This reaction, although involves two steps; the rate
determining step involves only one molecule hence
the reaction is labelled as E1. Further, it is the carbanion
(conjugate base of CHCI,CF;) that determines the
rate of reaction, hence it is labelled as E1CB.

(C) When the proton to be removed is on the sterically
hindered carbon, and the base also has sterically
hindered carbon, less substituted alkene is the main
product (Hofimann elimination)

CH3 CH3
CH é CH,CHy —280 |
i 2CHy —S52 5 CH, = C—CH,CH;
]|3 Major
T

(D) Elimination from quaternary ammonium ions usually
gives the least substituted alkene (Hofmann
elimination).

IIIT-NEET-CHEMISTRY

N*Me;
~CHCH,CH; —9C— CH, = CHCH,CHj +Me3N + Hy0
A-p; B-q; C-s; D-r
(A) ArSNl reactions are rare, and involve carbocation as
intermediate. The inportant example is substitution in

aromatic diazonium salts.

AIN' =N—% 5 Art 4 N,

Highly .
instablé Highly stable

Art +:Nu—3 5 Ar—Nu

fast
slow
(ArSy2)

Carbanion

Nu

NO,
(C) Higher the bulk of the group present on the nucleophilic
centre, lesser is its nucleophilic character.

0-~H & T0-~CI{CHs);

bulkyl group
(D) Stronger the conjugated acid, weaker will be the base.
H20 > NH3

stronger acid ~ weaker acid
A-q, r; B-q; C-p; D-q, s

(A) Allylic rearrangements involve the migration of the
double bond (and the functional group, if present)
from one position to other. These reactions proceed
through SN', SN2, SE! and SE? mechanism; SN!
involves carbocations (electron-deficient species),
while SE! involves carbanion.

(B) Hofmann rearrangement involves nitrene

(0]

..
(R-C~-N:) intermediate in which nitrogen is
electron deficient.

(C) Aldol condensation involves the attack of base on
aldehyde or ketone, the reaction will involve the
formation of carbanion.

(D) Carbylamine reaction involves the formation of
dichlorocarbene (:CCl,) as intermediate which is
electron deficient.
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