Amines

Questionl

Consider the following reaction sequence

@ come MO b eone 12500, C o LEndicia o AL 0 R
I K STz il neuatralised " o
1 HCI/EOH, 3 A" HING, +
T % .IIII 5 LRIt }[25":}_;

X ophtnewtralisod {major preeadudt)

The percentage of nitrogen in product ' T ' formed is %. (Nearest
integer)

(Given molar mass in gmol 'H:1,C:12, N:14,0:16)
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Answer: 20

Solution:

HNO), ~ Sn'HC |
@—_wh NO; ——> Ph NH»
HaSOs  opy )
l[('fl;f.'(}];{,'l



i
Ph NH C CHj;

fRY

HN( }J'I 1,80y

I

NH» NH C CH;
HC'
FtOH
NO> NO;
i {$)

(1)
Mol. wt =6 x 12+ (6 x 1) + (2 x 14) + (2 x 16)

=138

28
N =—x100=20.2
% 133 x 100 0.29%

Question2

The mass of benzanilide obtained from the benzoylation reaction of 5.8 g of
aniline, if yield of product is 82%), is g (nearest integer).

(Given molar mass in gmol 'H:1,C:12, N:14,0:16)
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Answer: 10

Solution:



|
NH; NH- C - Ph

O
|
Ph-C-Cli .
5 8 n-= [}0623 X —
n=_—— 100
73 mass = 0.051 x 197

n=10.0623 mass = 10.047

Question3

Consider the following sequence of reactions.

®_ N_N_ ™ H _@ ILI’I. I| r-:Iilllllu Wy i) ? YE] lnw Pt'ﬁd Lt
i |-1|'||'.|||'|| EIR L] :{' { x }

BT BN TTE PRTAPS PRSP |

The percentage of nitrogen in the yellow product (X) formed is %.
(Nearest Integer)

(Given Molar mass in gmol 'H:1,C:12, N:14)
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Answer: 21

Solution:



{1y HC
N=N NH —
() Amhine

(D b (1 Warm
Iql/(]dTT]]T](] LI'I/L”L {.4”_4‘3\3(’1
{iv) Cool,

Acetic acid

QPO

Para aminoazobenzenc)

Step 1: Hydrolysis — The compound first undergoes acid-catalysed hydrolysis in the presence of HCI. This breaks the
bond between the carbon and nitrogen atoms, forming the corresponding amine intermediate.

Step 2: Role of aniline — Aniline is used both as a solvent and as a reactant. It helps in dissolving the intermediate and
also participates in the next reaction.

Step 3: Rearrangement on heating — When the mixture is heated gently, a rearrangement occurs, producing a new
compound that leads to the formation of the yellow product.

Step 4: Isolation of the product — After the reaction finishes, the mixture is cooled and acetic acid is added. Acetic acid
neutralises extra acid and helps in the precipitation of the final yellow product.

Step 5: Calculation of nitrogen percentage
The molecular mass of the product is given as 197, and the total mass of nitrogen atoms present is 42.
Hence, the percentage of nitrogen is:

_ 42 _ ~
= 157 % 100 = 21. 30% =~ 21%

Question4

A hydrocarbon ' P' (C,Hjg) on reaction with HCI gives an optically active
compound ' Q ' (C4HyCl) which on reaction with one mole of ammonia
gives compound ' R’ (C4H;; N). 'R’ on diazotization followed by
hydrolysis gives ' S '. Identify P, Q,R and S.
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Options:

A.

DR T T S I | B N PR & P A T & I P S A S AT W F IR A I AT E S PR A PR AT
WH:

P CHy A7 1 LMy 0Oy L1 OH O BTy CR 0 D1 S TR L He ST CHY
0l Ml (4111



P=CHy _ /N, Q=Ci CH, _ /\ R=H,N CH, /n\,ﬁ=//\

OFL
D.
[+ 1}
TOUH DT -OH 08 0 CFy -0 -DH: CH. B CHy TH: CHG o mHOw C0s (.'H.\—E..H
o 11, Ol
Answer: B
Solution:
. e . HCY | . # .
CHy-CH=CH-CH;—=%CH; CH- Cl‘H ~ CH;
() (Qy Cl
NH;
CHy - CH» (l'H Cily
“{} .\-Hj
‘\!aN{}:l.-‘kq HC |
CHy - CHa (I‘II ~CHy
OH
(5)
Question5

An organic compound (P) on treatment with aqueous ammonia under hot
condition forms compound (Q) which on heating with Br, and KOH forms
compound (R) having molecular formula C¢H; N. Names of P, Q and R
respectively are.
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Options:
A.

Toluic acid, methylbenzamide, 2-methylaniline

B.

Benzoic acid, benzamide, aniline



C.
Benzoic acid, 4-methylbenzamide, 4-methylaniline
D.
Phenylethanoic acid, phenylethanamide, benzamine

Answer: B
Solution:

Ce¢HN = DU =4
DU (Degree of Unsaturation) equal to 4 tells us there is one benzene ring in the molecule.

With the formula C¢H7 N and one benzene ring, the compound must be aniline, which is a benzene ring attached to an
NH, group.

COOH CONH, NH,
ag. NH; Br.
T _Bn
A KOH
(P} (Q) R
[(Benzoic acid) (Benzamide) {Aniline]
Question6
NO,
{1} BTE/IFEBTZJE;
(2) Sn/HCI/ A e 1
(3) pH neutralisation Major Product {}
(4) Brz/H;0O
(5 NaNO,/HBr, 0-5°C
(&) CuBr/NabBr

Consider the above sequence of reactions. The number of bromine atom(s)
in the final product (P) will be :

JEE Main 2026 (Online) 21st January Evening Shift

Options:
A.

6



D.
3

Answer: B

Solution:

NH,

= HC

Hr

N-N (19

13r
“ 0 NaNOy
11( | Kr

Br

{ nlr

Number of Br atom in major product (P) =5

Question7

'A' is a neutral organic compound (M. F : CgHqON ). On treatment with
aqueous Brs/ HO(_), '"A' forms a compound ' B ' which is soluble in dilute



acid. ' B ' on treatment with aqueous NaNO2 /HCl (0 — 5°C) produces a
compound ' C ' which on treatment with CuCN/NaCN produces ' D '.
Hydrolysis of ' D ' produces ' E ' which is also obtainable from the

hydrolysis of ' A'.' E ' on treatment with acidified KMnO4 produces ' F'."'
F ' contains two different types of hydrogen atoms. The structure of ' A' is
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Options:
A. 0O
NH2
CH3
B O
NH 5

CH3
C

CH3

CONH2



D. O|
CH
|
H
Answer: A
Solution:
H, CH, CH,
KOH NaNO» @
Br., HCI
C-NH,  NH NCl
Il
O
i HOH
HEB
COOH CN
CH; COOH
KM“O4
>
COOH COOH

Question8



Consider the following sequence of reactions.

CHy

{iy Sn, HCI/ A A (i} {HCCO)0
(ii) pti neutralisation (iij Bry/AcObL

» (B)

NO,

-Nilrowoluene

Assuming that the reaction proceeds to completion, then 137 mg of 4-
nitrotoluene will produce

mg of B.

(Given molar mass in gmol 'H:1,C:12, N:14,0:16,Br: 80)
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Options:
A.

208
228
146

301
Answer: B

Solution:



CHs CHy

{1ysn/ MO

N B B Ead
(i ppHneutrallisation

NO> NH7
(137 mg) (A)
CH3
(CH3C0RO Biry
" AcOH
NH

Yt’:n;

0O
CH;

Br (Mass of B

is 228 gm)
NH\H/(.‘H3

(B) 0

137 x 1073
Mole = ——— = 0.
ole 137 0.001 mole

Mole of product = 0.001 mole
Mass of product = 0.001 x 228gm
= 0.228gm = 228mg

Question9

A student has been given a compound " x " of molecular formula- C¢H, N.
'z ' is sparingly soluble in water. However, on addition of dilute mineral
acid, ' = ' becomes soluble in water. ' = ' when treated with CHCl3 and
KOH(alc), 'y 'is produced. ' y ' has a specific unpleasant smell. On
treatment with benzenesulphonyl chloride, ' = ' gives a compound ' 2’
which is soluble in alkali. The number of different ' H " atoms present in '

Z'1is:-
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Options:
A.

8

D.
7

Answer: D

Solution:

NH, NC
CHCl4 [i]
@ KOH
(X) (Y)
Unpleasant
smell
i i
NH, S-Cl NH g.@
+ I§ [
o — @ g
(X) )
lKD[I{Aq]
Soluble

Number of different H atom 1in

O

[ 1s 7.
OO

O




Question10

Given below are two statements :

'\.HZ’.
Statement I: @[ can be syrthesiced from

NH,
£H, Cll
S Npqr 4
| LsIng Hl]ll].ll‘.'l ]{::Ig{[ﬂ"'\-'lli':llc EJ]'LIL'I |:|J1|.C|E1|L'
- ol
X AU
TN, tH,

EMnCy, i) Anenonsa. i) Bremune and alkali

CH .
5 CIL,
Statement 11: @ can be converiel inte @ Wsing 1EAEITE

L
wa the ardder 17 Bronnne-H O nd Wa™O L HO0 - 550 al Ag H PG

In the light of the above statements, choose the correct answer from the
options given below

JEE Main 2026 (Online) 23rd January Evening Shift
Options:

A.

Both Statement I and Statement II are true

B.

Statement I is false but Statement II is true

C.

Statement I is true but Statement II is false
D.

Both Statement I and Statement II are false

Answer: A

Solution:

Statement-1



3

_ o NH-

[::I:::::[uKMnQHLI [::[:
(i NI'I3 N1l
Giih Bra + KOH

Statement-11
CH; CH;
{1) Bra+ H.(

(1t NaNO; + HCL {0-57C) -
(i} Ag. HyPO- Bi Br

MNH2

Both statement (I) and (II) are true.

Questionll

The correct stability order of the following diazonium salts is

+

N,CI™ N,CI™ NoCIm  NLCI™
QOCHs

A B C D
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Options:

A.

C>D>B>A

B.

A>C>D>B

C.

A>B>C>D

D.

C>A>D>B



Answer: B

Solution:

Correct order of stability

A >C>D > B

EDG increases stability

EWG decreases stability

Question12

A student has planned to prepare acetanilide from aniline using acetic
anhydride.

The student has started from 9.3 g of aniline. However, the student has
managed to obtain 11 g of dry acetanilide.

The % yield of this reaction is :-
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Options:

A.

59.5%

72.5

97.5
D.
81.5%

Answer: D



Solution:

Reaction (1:1):
C¢H;NH, + (CH3C0O),0 — C¢H;NHCOCH; + CH;COOH

e Molar mass of aniline C¢H;N ~ 93 g mol !

n(aniline) = 22 = 0.10 mol

¢ Molar mass of acetanilide CsH9NO = 135 ¢ mol
Theoretical mass:
Mipeor = 0.10 X 135 =13.5¢
Percent yield:

% yield = % x 100 ~ 81.5%

Answer: Option D (81.5%)

Question13

Given below are two statements :
Statement I : The dipole moment of R-CN is greater than R-NC and R-NC
can

{1

unddergo liydeolysis under acidie medium to produce ¢ — ¢ — 1]

Statement II : R-CN hydrolyses under acidic medium to produce a
compound which on treatment with SOClI3, followed by the addition of
NH3 gives another compound (x). This compound (x) on treatment with
NaOCl/NaOH gives a product, that on treatment with CHCl3 /KOH/A
produces R-NC

In the light of the above statements, choose the correct answer from the
options given below
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Options:

A.



Both Statement I and Statement II are false

B.

Statement I is false but Statement II is true

C.

Statement I is true but Statement II is false

D.

Both Statement I and Statement II are true

Answer: B

Solution:

Statement I : False

H;0"
R - NC "+ R - NH, + HCOOH
Statement II : True

R — cN 2%, rooon 2%, reooct

NH; NaOCl/OH™
E— RCONH2 _— RNH2

CHCl;+KOH
R —NC

Question14

Total number of alkali insoluble solid sulphonamides obtained by reaction
of given amines with Hinsberg's reagent is .

Aniline, N-Methylaniline, Methanamine, N,N-Dimethylmethanamine, N-
Methyl methanamine, Phenylmethanamine, N-propylaniline, N-
phenylaniline, N,N-Dimethylaniline, Allyl amine, Isopropyl amine
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Options:
A.

8



D.
4

Answer: D
Solution:

In Hinsberg’s test, the sulphonamide formed from a 2° (secondary) amine is alkali insoluble.

This is because a 2° amine has no N—H left in the sulphonamide, so it cannot form a soluble salt with alkali.
So, we have to count the 2° amines from the given list.

Ph — NH — CH3, Me — NH — Me,

Ph — NH — CH; — CH; — CH3, Ph — NH — Ph

Question15

A student performed analysis of aliphatic organic compound ‘X’ which on
analysis gave C = 61.01%, H = 15.25%, N = 23.74%.

This compound, on treatment with HNO,/H,O produced another

compound ‘Y’ which did not contain any nitrogen atom. However, the
compound ‘Y’ upon controlled oxidation produced another compound ‘Z’
that responded to iodoform test.

The structure of ‘X’ is :
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Options:

A.

CH;—CH,CH(NH,)-CH;

B.



CH;CH,CH,NH,

C.

Ph-CH(CH;)-NH,

D.
CHS \
CH-NH,
CH; /
Answer: D
Solution:
NIt N Ol
/I\ R )\ s s [1-03 .
l{midaliun
()
A
{mve wdoform
Lest
Questionl6

Consider the three aromatic molecules (P, Q and R) whose structures have

been given below :

P Mo
—
e N
[;;-,-- “‘]" ™ Ml
= e
H"'\-‘:‘:--__H'
b [g
o Il
-
s, N
2T T N e
"
T e
e T Me

o

The correct order regarding the reactivity of these compounds with
Ph — N = NCI) under optimum but slightly acidic medium is :

(+)
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Options:
A.

P>Q>R

R>P>Q

R>Q>P
D.
P>R>Q

Answer: A

Questionl7

Product C of the following reaction sequence will be

NI,

” Liepiveatur BN o HeT fin e
: . :
-

RYSIITEE =

B

i

el ize
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Options:
A.

1-Bromo-4-nitrobenzene
B.

1, 3, 5-Tribromo-2-nitrobenzene

C.

4-Bromo-1-nitrobenzene

I > U
T UTREK [iey NaMo, s



D.

1, 3, 5-Tribromobenzene

Answer: B
Solution:
4
NI, NEH, NaCl
Br Br xavooner o Br B
3. o0 I 1\~l;:'[:;(l-|(| 1 r
518 BBy
+ =
o N2BEy 1Bl
Br Br v, B B3 '
e
(AT
Br I3

[ 3. 53-Trbromo
-Fotrobenzene

Questionl8

Identify the incorrect statements.

~H,
" N '
A | SRR s stranger nse than
R,
HEN
M-
Tean be syndhesieed by Gabrel phthalimde syathesis
HC0

NIl

. Hrp, Nalld - primazy svomabne aname
12 E—
11,
Ouu
A

ol Mak0,, HOLC

Wil A > procuct wall dissolve in Naldl

Choose the correct answer from the options given below:
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Options:
A.

A and D Only
B.

A and C Only

C.

B and C Only

D.

A and B Only

Answer: C

Solution:

(A) (;) localized Ip on N-atom
H tends to donate and act
as pood basc and better

than amline

09

(NI, ENI -

delocalized Ip
delocalized Ip is not available for donation and hence weaker base than the above compound.

()
1H}

L1 Mo
(i) 0 Na-

0
P RONH2

{17 amiane)

Aromatic amines can't be synthesized by this process because of follows SN 2 mechanism and aryl halides are

difficult to substitute due to partial double bond character.



)

N + Aje - X — No reaclion

Arg - X »

Ht
.s()][

(Hoffman bremamide { Primary aliphatic
degradation) amine)
) \Idl\('h
‘ nor H m
nu(-
OH
— = Ihssolves in NaOH w form
corresponding sodium salt.
MO
{Acidie)
(H O'Na

@ NaOli @ (Salt
NO- NGO

Benzyl isocyanide can be obtained from

Question19



Br AgCN
A. it

B, NH, CHCI,
Aq NaOH

Br

C. @ AgCN

R

NH,

D. CHCl4

Aq NaOH

Br
E. KCN
_—

Choose the correct answer from the options given below :
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Options:
A.
A and B Only

B.

A and C Only

C.

B and D Only

D.
D and E Only

Answer: A



Solution:

@\HF A2CN ©/\ =(

Benzyl Isocyanide

(B) @/\N” CHCI, @Aﬁi

Aq. NaO

Br
NH,
©/ _CHC @
Aq. \ll(JI
Br N=(
- ©/~\/ KON ©/\/

(A) & (B) gives correct product.

Question20

Given below are two statements :

Statement I : Heating benzamide with bromine in an ethanolic solution of
sodium hydroxide will give benzylamine.

Statement II : Nitration of aniline with HNO3;/H,SO, at 288 K produces m
-nitroaniline in higher amount than o-nitroaniline ( pH adjusted).

In the light of the above statements, choose the correct answer from the
options given below :
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Options:

A.

Both Statement I and Statement II are true
B.

Both Statement [ and Statement I are false
C.

Statement I is true but Statement II is false
D.

Statement I is false but Statement II is true

Answer: D

Solution:

Statement-1

| .
Ot )
Ethanolic

solution  Aniline

A
B]-;.- + Na(OH SN . b l .
Ethanolic Yot gives benzylamine
solution
A

Hence Statement-I is incorrect

Statement-11



NH,

Nitration
HNO, + H,80,~
288K
NH,  NH, NH;,
+ +

NO,

NO»
(p) (m) (0)

~51% ~47% ~ 2%

Statement-II is correct

Question21

Arrange the following compounds according to increasing order of boiling
points.

n— C4H90H( A), n— C4H9NH2( B), n— C4H10(C) and C2H5NH02H5(D).
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Options:
A.
C<B<A<D

B.

D<C<B<A
C.

C<D<B<A



D.
D<B<A<C

Answer: C

Solution:

(A) n — C4HoOH (an alcohol) forms strong intermolecular hydrogen bonding between O — H groups of different
molecules. Because of this strong attraction, more heat is needed to separate the molecules, so its boiling point is the
highest.

(B) n — C4H9NH;, (a primary amine) also shows intermolecular hydrogen bonding due to the presence of N — H
bonds. But nitrogen is less electronegative than oxygen, so N — H hydrogen bonding is weaker than O — H hydrogen
bonding. Hence, its boiling point is lower than the alcohol.

(C) n — C4Hjp is a non-polar hydrocarbon. It cannot form hydrogen bonds. Only weak van der Waals (London
dispersion) forces act between its molecules, so it has the lowest boiling point.

(D) C2Hs;NHC3Hj5 (a secondary amine) can form hydrogen bonding, but it is weaker than in n — C4HgNH3 because it
has only one N — H bond (fewer chances for hydrogen bonding). So its boiling point is lower than (B), but higher than
the hydrocarbon (C).

Therefore, the increasing order of boiling points is:

C<D<B<A

Question22

The number of compounds from the following which can undergo reaction
with Bry/KOH (alcoholic) to give respective products and these respective
products can also be obtained separately by Gabriel phthalimide reaction is

0l L1 (4]

: |
P P

L L NH; Tt T

[t L

0
I P i,
Flyd 7 NI 1, IFLE TN, Bt TN

e
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Options:

A.



3
D.
6
Answer: C
Solution:
0
(i) Ph=C = NH: 22 8O0 o NS
L)
Aniline 15 not formed by Gabriel phtalimide synthesis,
i)
. Br. - KO
(i) Plhi— CHs - C = NH- —\)- Ph CH -NH,
)
I for- - KOH .
Em}(.”:_(._:\.”: CH-NH,
%
()
(iv) D—(” NH-CH. -~ CH; ﬂ%
Mo 1F amine 15 form
[ B - KOH
(v) C=NH - CH———
No 1% amitne 15 torm
I\(‘JH
Question23

Consider the following organic reaction sequence. Choose the final product
(X) from the following (consider the major product in all intermediate
reactions)

() NIi/a
/\f (i) NaOH/Br, (X)
OH (i) HNO,/H,0, 0°C * Major Product

{iv) CgHsNsCl, 0°C
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Options:
A.
Benzene
B.
Phenol
Propanol
D.
Chlorobenzene
Answer: A
o
Solution:
o
O
i el | {NJI: - .
/ iy |
; (M =l
=
NI
ST
Lo O
1300 Fakal] JEr.
NI —_—
ot L hrHemann
. ol .I" - 4o de
i lewving o degratiom
i o K] - Ly
- \'[/ M Mk }\"(
NI T, Hr “HO M L Hr
o
ih
———— = it C- N
i1 '/’/jr%‘ri T niys 0 \I'A ———
\ = 1
1T "
P b, .
NED. I B SRt
U:L' izthanale
NI
T UKy CCHATIO
kK
[EL




Question24

Which of the following amino acid will give violet coloured complex with
neutral ferric chloride solution?
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Options:
A.

Threonine

B.

Serine
C.
Tyrosine
D.

Cysteine

Answer: C

Solution:

FeCl; reacts with phenol to give a violet Coloured complex.

OH
OFeCly
"‘FL‘CI_& E—
(Violet complex)

Ml 0

(A) OH FelCh X
NH.
9]

"l
—* Violet complex

Correed.




0

D Cl
Fe(o 1
SH OH —— X

NH;

Question25

Which statements are True?

A. In Hoffmann bromamide degradation, 4 moles of NaOH and 2 moles of
Br, are consumed per mole of an amide

B. Hoffmann bromamide reaction is not given by alkyl amides.

C. Primary amines can be synthesized by Hoffmann bromamide
degradation.

D. Secondary amide on reaction with Br, and NaOH will give secondary
amine.

E. The by-products of Hoffmann degradation are Na;CO3, NaBr and H5O.

Choose the correct answer from the options given below :
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Options:

A.

A, C and E only

B.

B, C and D only

C.

C and E only

D.
C, D and E only

Answer: C



Solution:

Hoffmann bromamide degradation reaction —

I
R--A.—NHE - 4NaOH ~ Br,
1* Amide ‘

R - NHa * Na,CO; + 2NaBr + 2H,0
17 Aming

Statement (A) — False

Statement (B) — False

Statement (C) — True

Statement (D) — False

Statement (E) — True

Question26

Consider the following sequence of reactions :

(i) Sn + HCI
NO, (i) NaNO., HCI

OUC . A
(111) CupCly Product

(1iv) Na,Ether

Molar mass of the product formed (A) is g mol .
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Answer: 154

Solution:



NO, NH, NLCI™

(i} Zn+ HOI [} NaMO, + HCI
— RS E—
[

J'[ul] Cu,Ciy,
1
(] Na, ether @/
{_—-—.

[C'I!Hﬂl}

Molar mass of A = 15482

mole

Question27
Consider the following sequence of reactions to produce major product (A)

CH; 1) Br,, Fe
i1) Sn, HCI .
iii) NaNO,, HCI, 273 K ~
NO, 1v) H;PO,, H,O

(A)
Major Product

Molar mass of product is .
(Given molar mass in g mol ! of C:12,H:1,0:16,Br:80, N:14,P:31)
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Answer: 171

Solution:



CH; CH;

N02 NOZ

NaNOz/HCl
CH; CH3
N5CI°

(A)

Molar mass of product (C7H7Br)(A) is 171 gmol '

Question28

Consider the following sequence of reactions.

i OH
(1) NaNO,, HCI .
N oosec 5 D (B)
(Molecular formula)
(A) - NaOH C4H1sN, O,
(i) (iii) HCI dil.; (1) NaOH
CH, (i) H;CCH,Br
l
CH; ©)

(Molecular formula)
(Ci6H1sN,0,)

Total number of Sp3 hybridised carbon atoms in the major product C
formed is
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Answer: 4



Solution:

OH OH
NH, (i)N::)NSE)éHCl N;Cl 0] ©/, NaOH ©
N

/©/ O/©/ (it) HCI dil.
O

I
CH H 1
[ T N
CHj; CH;,
)
3 3
Sp Sp
O-CH,-CH; O-CH,-CHj;
(B)
N (i) NaOH
I (1) H;CCH,Br
N
: Sp3 Sp3
O-CH,—CH;
(©)
Question29

Given below are some nitrogen containing compounds :

CH, - NH,

Each of them is treated with HCI separately. 1.0 g of the most basic
compound will consume mg of HCI.

(Given molar mass in g mol™ 1 C : 12, H:1,0:16, Cl: 35.5)
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Answer: 341

Solution:
NH, Nsz CI (electron withdrawing
-NO, group reduces
HCI basic strength)
e
NO, NO,
CH, - NH,

CH, NH,CI
HCl @
—
N - COCH; NH, COCH,
HCI Cl
—
H
NH, NH, CI
HCI ©/

The basic strength order is

CHzNHj_ NHZ

Most basic compound (benzyl amine) has localized electron pairs (electrons are not involved in resonance). The basicity
of aniline is reduced due to the resonance delocalisation of electrons. —(OC' H3 group is also electron withdrawing (less
than —INO5) and hence electron density decrease and basicity decrease.

NO,



CH, — NH, CH, — NH;CI

+ HCl ——— @

(Benzyl (—CH,; — 1s electron donating group. So,
amine) electron density increase and basicity
increase.)

Mass of benzyl amine given=1.0 g

Molar mass of benzyl amine = 107.15 g mol ~*

Moles of benzyl amine

mass
molar mass

o 1.0g
~ 107.15 gmol!

= 0.0093327 mol

The stoichiometric ratio between both the reactants is 1 : 1.
Benzyl amine : HCI

1:1

So, moles of HCI = 0.0093327 mol

Mass of HCI consumed by benzyl amine is calculated as:
Mass = moles X molar mass

Molar mass of HC1 =36.5 g mol ~*

Mass = 0.0093327 mol X 36.5 g mol *
— 0.34064355 g
— 340.64355 mg

=340.6 mg =~ 341 mg

Question30

The products formed in the following reaction sequence are :



NO;

(1) Br., AcOH
(ii) Sn, HCI

O] = - A
(ii1) NaNO-, HCI, 273 K

(1v) C;HsOH
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Options:
A OH OEt
B. OEt
CH; — COOH
Br,
C OH
CH; — CHO
Br,

D.
[i:l\ CH, — CHO
Br,

Answer: D



Solution:

NO, NO, NH,

(i) Br,, AcCOH (i) Sn, HCI

5 N
L 7

Br Br

(iii) NaNO,,
HCI, 273K

N; CI

CH,CHO + @ _ (iv) C,H,OH
3 ~

Br Br

Question31

Match the Compounds (List - I) with the appropriate Catalyst/ Reagents
(List - II) for their reduction into corresponding amines.

List - | List - 1l
(Compounds) (Catalyst/Reagents)
(A) O ) NaOH (aqueous)
R —C—NH,




List -1 List - I
(Compounds) (Catalyst/Reagents)

(B) () | Hy/Ni

NO;

(©) R-C=N (1 LiAlH4, H2O

(D) O (v)  |Sn,HCI

O

Choose the correct answer from the options given below :
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Options:

A. (A)-(ID), (B)-(IV), (C)-(II), (D)-(T)
B. (A)-(1I), (B)-(IV), (C)-(1D), (D))
C. (A)-(IID), (B)-(ID), (C)-(IV), (D)-(I)
D. (A)-(ID), (B)-(D), (C)-(I1D), (D)-(IV)

Answer: B

Solution:



0
(A)R = € - NH, 22 o) el - NI,
H,0

::rNW Sn, HCI E:r“W
O —

(C) R—C=N—"™ R _CH,NH,

(B)

0 0

(D) ONa

O 0

Question32

Which among the following react with Hinsberg's reagent?

NH,
A.
N(CHj3)
B. @/
C.CH; - NH,
D. N(CHz);

IOmG

Choose the correct answer from the options given below :
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Options:

A. A, Cand E only
B. A, B and E only
C. Cand D only
D. B and D only

Answer: A

Solution:

B and D are 3° amine which does not have replaceable H on N, So does not react.

Question33

Given below are two statements I and I1.

Statement I : Dumas method is used for estimation of '"Nitrogen" in an
organic compound.

Statement II : Dumas method involves the formation of ammonium
sulphate by heating the organic compound with conc H,SO 4.

In the light of the above statements, choose the correct answer from the
options given below
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Options:

A. Statement I is true but Statement II is false

B. Statement I 1s false but Statement II is true

C. Both Statement I and Statement II are true

D. Both Statement I and Statement II are false

Answer: A



Solution:

In Dumas method nitrogen present in organic compound is converted into Ny gas whose volumetric analysis gives the
percentage of nitrogen atom in the organic compound.

Question34

For reaction

NH, NH,
Br

A\

(Major)

The correct order of set of reagents for the above conversion is :
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Options:
A. Acy0,Bry, H,O(A),NaOH

B. H2SOy, Acy0, Bry, H,O(A), NaOH
C. Bry | FeBrs, HoO(A), NaOH

D. Acy0, HySO,, Bry, NaOH

Answer: B

Solution:



N, NH; 1,80,

conc, Hak4),

Anthum hydrogen

Sulphate (intermediale)
453 a3K |
I ! :
NH. NH C CH, NH C CH,
Br
Acy0) Br;
—_—— —
St H SQ.H l]\'aon
NH;
Hr

Question35

Identify correct statements :

(A) Primary amines do not give diazonium salts when treated with NaNQO,
in acidic condition.

(B) Aliphatic and aromatic primary amines on heating with CHCl; and
ethanolic KOH form carbylamines.

(C) Secondary and tertiary amines also give carbylamine test.
(D) Benzenesulfonyl chloride is known as Hinsberg's reagent.
(E) Tertiary amines reacts with benzenesulfonyl chloride very easily.

Choose the correct answer from the options given below :
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Options:

A.

(B) and (C) only
B.

(D) and (E) only
C.

(A) and (B) only
D.

(B) and (D) only

Answer: D

Solution:

NaNO,
(AR~ NH, — % R~ NS CI°

(B)

NH, NC

CHCl;
KOH(EtOH)

(C) Only primary amine gives carbyl amine test

D)
Ph—-S(0-Cl —— Hinsberg reagent

Benzene sulphonyl chloride

(E) Tertiary amine do not react with Ph — SO,Cl

So correct options are (B) and (D) only

Question36

The steam volatile compounds among the following are :



OH
NO-
NH,
NO,
OH
H-N
NH-
HO
Choose the correct answer from the options given below :
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Options:

A.

(B) and (D) Only

B.

(A), (B) and (C) Only
C.

(A) and (B) Only



D.
(A) and (C) Only

Answer: C

Solution:

Steam volatile compounds can be distilled using steam distillation. Steam volatility is influenced by the intermolecular
forces present in the substance. Steam volatile compounds have lower boiling points and. weaker intermolecular forces.

A compound's. Steam volatility is directly related to hydrogen bonding.

The presence of intramolecular hychogen bonds make a molecule more volatile. A compound's intermolecular hydrogen
bonding decrease its volatility.

So, molecules with intramolecular hydrogen bonds are more likely to be steam volatile:

(A)

OH

NO;

ortho-nitrophenol
(o-nitrophenol)

Intramolecular hydrogen bonding is present in this molecule.

0.
7 H  Intramolecular hydrogen
. bonding in o-nitrophenol.
N—O g p
Ins
O

So, it is steam volatile

B)
NH;

NO,

O-nitroaniline



The —NH3> group and —INO2 group are at oitho positions (adjacent positions) and hence there is intramolecular
hydrogen bonding.

The electronegative oxygen of —INO32 group and hydrogen of —NH2 group makes the intramolecular hydrogen
bonding. Due to this, intramolecular hydrogen bonding, O-nitroaniline is considered as steam volatile.

©

OH

H,N

The amino group and hydroxy group are at para positions and the possibility of intramolecular hydrogen bonding is less
in this compound. Therefore, this compound is not considered as steam volatile.

) NH,

HO

The —NHj group and group are fan away to form intramolecular hydrogen bonding. As a result, it is not considered as
steam volatile.

The steam volatile compounds are

OH

(A)
NO,
NH,

(B)
N0,

Correct answer option (3) (A) and (B) only.




Question37

In the following substitution reaction :

Br
Br
C,HsONa L

C,HsOH

Product

NO;

Product 'P' formed is :
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Options:
A. Br
OC,H;
NO;
B Br
Br

OC,H;



C. OC2H5

OC,H5
NO,
D. OC,H;
Br
NO,
Answer: D
Solution:
Br
Br
C,HsONa |
C,H;0H
NO,

The reaction is an example of nucleophilic aromatic substitution reaction.

By OC,H:

Br Br
C;HsONa
C,H.OH

NO NO,
(P)



The ethoxide ion (C2H5O ™ )replaces a bromine atom on the aromatic ring.

The nitro group (—NO3) activates the benzene ling towards nucleophilic aromatic substitution. The Br atom para to the
—NO3 group is more susceptible to substitution due to resonance stabilisation of the intermediate carbanion. Therefore,
the CoH5O ~ion replaces the Br atom para to the nitrogroup.

, Hr

far . )
— I (-H,
o Hr "y Br
O IT0y Mo
ol LY N
I\— >
N I
SN NN
0 ‘ 0 3
(LR |
Br .
: - Nalie
(&8
S
o L
f Producty
ac-N-
e et answeers Br
Ciplian (4)
Bl ],

Question38

Which one of the following reaction sequences will give an azo dye?
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Options:

A.
SOsH i) socl, =
(if) NHj
CH,—Cl
(iii) O/
B. CN
(i) 70%H,50,
(i) PCls
NH,
(1ii) O/
C.
N02 {l} SI'IXIH":l
(i) NaNO,/HCl
(iii) B-naphthol, NaOH
D. NH,
(1) HCI/NaNO,
Answer: C
Solution:

Azo dyes are organic compounds that contain an azo bond (—N = N—)

(M



SO;H ot SO,H
@/ —S0C, o @ +S0,+ HCI

0] .
no.. S=0—H
sx0-0 48 — ¥ —
o~ cl” el ' cl
HOXH :O\S/
'3 ' \Cl
10

There is no azo bond —IN = IN — formation in this case.

So, azo dye compound is not formed

2
CN

1) 70% H,SO,
2) PCs
3) Aniline

> Not avo dye

Azo dye (—N = N—) is not formed in this reaction.



Benzonitrile reaction with HoSOy, gives benzoic acid product. —C'IN becomes —C' OO H.. Then, reaction with PCl
gives benzoyl chloride (C'g H5 COC!). Its on reaction with aniline does not give —IN = N — type compound. So, azo
dye compound is not formed.

3)
ney H Nl
@ Soc |00 @ ST o o I @/
— EE—

::- - |':.L|1'.'r|.l'.
Aia dve
AR ]| :

Nitrobenzene on reaction with Sn/HCI undergoes reduction reaction to form aniline. —NOj is reduced to —NHs.
Aniline on reaction with NaN O3 /HCl undergoes diazotization reaction to form benzene diazonium chloride.
Nitrobenzene on reaction with So/HCI undergoes reduction reaction to form aniline. —IN Oy is reduced to —IN Ho.

Aniline on reaction with NaN Oy / HCl undergoes diazotization reaction to form benzene diazonium chloride.

NaNO; + HCl — NaCl + HNO,

Makir + HO| ¢ Malll - HNO. —
’ ’ -~ @on o
. . b o T
H o N © -}I +H 0N O H.0
— = H
() o
et o " oL
HiO KO- N S I
I .
R H .
-~ v oNTO transier

- . -__)" - 1
- Neln N s C,j 0
. S Sy

H™ ™ .

H I N S TR
e NN O H - . ﬁj\/l/ transber
f}j e e
S

AT e A
,-;:? [T A O B S H_.lJ' Hf\_)) - -
[~ k) et
pa—

Benzene diazonium chloride (Benzene diazonium salt) on reaction with S-naphthol and NaOH gives an azo compound.



[i-nasphthal

OH

@N=N - HCl

2-Nuphthol aniline dye

+ -
_w Cl
N — )
N =N OH
Electrophilic
Substitution
OH
1
N N
H
o
OH
N -N
(azo dye)

Azo dye is formed in this reaction

“4)



T NH L P ./1.\'_-('|
P “{. |- .\H\l’j: —
L LA
Amline Benzene diazonium chloride

I

o
| ©)

Mol an azo dye product

Azo dye is not formed.

Question39

The correct order of basic nature in aqueous solution for the bases

NH3, H2 N — NH2, CchHzNHz, (CH30H2)2NH and (CHgCH2)3 Nis:
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Options:

A.NH; < Hy N — NH, < (CH3CH,); N < CH3CH,;NH,; < (CH3CH,),NH
B.Hy N — NH,; < NH;3 < (CH3CH,); N < CH3CH,;NH, < (CH3CH,),NH
C.NH,; — NH, < NH3; < CH3CH,;NH, < (CH3CH,); N < (CH3CH;),NH
D.NH3; < Hy N — NH; < CH3CH;NH; < (CH3CH;),NH < (CH3CH,); N
Answer: C

Solution:

Basic strength of amine depends on hydrogen bonding and electronic inductive effect.




Question4(

When a concentrated solution of sulphanilic acid and 1-naphthylamine is
treated with nitrous acid (273 K) and acidified with acetic acid, the mass

(g) of 0.1 mole of product formed is :

(Given molar mass in gmol 'H:1,C:12, N:14,0:16, S: 32)
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Options:
A. 330
B.33

C. 343
D. 66

Answer: B

Solution:

NH, NH,0 L CH,

@ t CH;COOH== @

SO4H SO,H
{Sulphanilic acid)

O O
e o ll I[ .
NH,0 C CH; N N O C CH,
+ HNO; —— + 2H,0

SOsH SOsH



l
N N O C CH,

@o

SO:H NH,—;

{Red-azo dye)

0.1 mole of red-azo dye ( Molar Mass = 327gm/mol) will have 32.7 gm mass. Nearly 33 gm .

Question41

In the following reactions, which one is NOT correct?
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Options:
NCI
@ 1370,/150
B. o
N=NCI® CN
@ CuCN/KCN _
P



D. + _
N=NC] I
@/ Potassiuin Iudidck @/

Answer: C

Solution:

N.Cl OFEt
EtOH
@/ @/Not correct
| EtOH @

deamination reaction

Question42

Identify [A],[B] and [C], respectively in the following reaction sequence :

+ —_—

N.C]

MaNCG, HCT

2Ma .
ol g L
IR K €l

Lty ether

[A] R B
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Options:

A. NH, Cl

C.
NI, ! ‘
[A] B @ [¢] ‘
I
IA] 1) (] @

Answer: C

Solution:



NH, N.CI I

NiiNO_n HC] Kl
773278 K -

2Na

h Dry cther

o~~~
]
M

Question43

The sequence from the following that would result in giving predominantly
3,4, 5— Tribromoaniline is :
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Options:

A. NO,
(1) Bry, acetic acid
(1) Sn, HCl

B.

(i) Bry, AlBry
(i) NH,




() Brz(excess), acetic acid
() NaNOz,HCl, CuBr
() Sn,HCI

H,N

t

Brz, water

ey
-

Answer: C

Solution:

N NO NO

@ {i} Br, (excess) @\Iah’ﬂ,_ HC /@
—_——— —_—
acetic acid BY Br. B o Br,

NH, NH, N=N I

NN, NO,  Cu

sandm Vel
@ SN+ HOY @ reactien
-‘—
Reduction
BY Br. o Bf Br

Rr. Hr,

3.4.5-tr bromo amhne

Questiond44

The major product (A) formed in the following reaction sequence is

NO,
() Sn, HCI
(i) Acy0, Pyridine
(ii) Bry, AcOH
(iv) NaOH {(aqg)

A
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Options:
A. NH,
Br Br
Br
B NH,
Br
Br
Br
D NH2

Br



Answer: B

Solution:
NG, NH; 00 NH- I: ~-CH,
@ = H(; @ CH, f. E_]{_ (}lu@
{Aniline) {Acetambde)
ll . CH;COON
NH-C-CH;
Br
lNu()II {aq.)
NH-
Hr
{p-Bromo aniline)
Questionds

Which of the following amine (s) show (s) positive carbylamine test?
NH,
A.

B. (CH;),NH
C. CH;NH,

D. (CH;), N



NCH,

Choose the correct answer from the options given below:
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Options:

A. C Only

B. B, C and D Only
C. Aand E Only

D. A and C Only

Answer: D

Solution:

Only 1° or primary amines gives positive carbylamines test.

CHCl:, + KOH

R-NH- » R-N=C
(1° amine) Alkyl 1so cyanide
(Pungent)

Option (A) and (C) are primary amine and given ©V€ carbyl amine test

Question46

Match List - I with List - I1.



List - I (Conversion) List - IT (Reagents, Conditions used)

Cl OH
(I) Warm H,0
Cl OH
(B) <} — > i; (IT) (a) NaOH, 368K; (b) H;0™
N02 N 02
Cl OH
NO, NO,
(C) — (I1T) (a) NaOH, 443K; (b) H;0"
NO, NO,

Cl OH
O,N NO, ON.__= NO,
(D) EEEE—— “ I (IV) (2) NaOH, 623K, 300 atm; (b) H;0"
NC}2 N02

Choose the correct answer from the options given below :
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Options:
A.
(A)-(ID), (B)-(I1D), (C)~(1), (D)-(IV)



B.
(A)-(I1D), (B)-(1V), (C)-(1D), (D)-(D)
C.
(A)-(IV), (B)-(II), (C)-(D), (D)-(ID)
D.
(A)-(IV), (B)-(TI), (C)-(ID), (D)-(1)

Answer: D

Solution:

Aromatic halide give nucleophilic substitution reaction at high temperature or in presence of —I/— M group rate of
reaction high even at low temperature.

A-IV

B-I11

C-1I

D-I

Questiond7
i NaH i) EOH

AL g y C
(i) HzO* (i) HSO4A

' A' shows positive Lassaign's test for N and its molar mass is 121.

' B ' gives effervescence with aq NaHCO3.

'C' gives fruity smell.

Identify A, B and C from the following.
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Options:
A NH_}
Ol
CHO 35 X kL
NH, 1, NI,
B. CH,NHNH, CO,Et
C. CONH, CO,H
D. NH, NH, NHF1
SOGEEORERO
CHO CO,H C O,
Answer: C

Solution:



O 0 0
n I I
C-NIH>» C-QH C O Ft
(1 Mald {1} EtC3EL
tiiy BL0¥ {150 A
[(Estenification)
(A) (B) (C)

Molar mass = 121
A — Benzamide Shows positive Lassaigh's test.
B — Benzoic acid gives effervescence with aq.NaHCOs.

C — Ester gives fruity smell.

Questiond8

The product A formed in the following reaction is:

.
@/ NaNO,. HCI, 0°C
. > A
then Cu,Cl,

[29-Jan-2024 Shift 2]

Options:

A.

5

B.

1
@/ :H C_l
o

D.

a



oL,
Cl

Answer: C
Solution:
N.Cl Cl
MNH, |
MaNO. : CuC
@ M ‘\:: _(-.Jl[l Al
Question49

Which of the following reaction is correct?
[29-Jan-2024 Shift 2]

Options:

A.

CH,CH,CH,NH, — "= »CH,CH,OH + N, + HCl

B.
s CH,
+ HI —» O<I
C.
Br
T e
Br
D.

C,H,CONH, + Bz, + NaOH
—» C,H,CH,NH, + Na,CO, + NaBr + H,0



Answer: B

Solution:

N.Cl Cl

NH,
O NaNO, HCl Cu.Cl.
rc_ ’

Question50

Following is a confirmatory test for aromatic primary amines. Identify
reagent (A) and (B)

250
N,Cl scarlet r 7
@-1\]{2 1~ NaOH Scarlet red dye

[30-Jan-2024 Shift 1]
Options:

A.

OH
A= HN03H2804 B=

NH,
A=NaNO, +HCL 0-5°C; B= @/

OH

A=NaNO, + HCL, 0-5°C; B= @@



A =NaNO, + HCl, 0 - 5°C;
OH

Answer: D

Solution:

NH, C
MaMC, fHCI
—_—
0-35C
[i-naphthol

H—N@

: : OH

Scarlet red dve

2@
@

:

OH

. NaOH

Questions1

The products A and B formed in the following reaction scheme are
respectively

(1) cone. HNOg/cone.H550
323333 K (i) NaNOs, HCl, 273-278 K

(1) Sn/HCI (i1) Phenol
> A il 5}

[30-Jan-2024 Shift 2]
Options:

A.

Cl No, HO ©
\@/ -. : NOs



NH;
@ : I[O—@—}::N—@
NH,
O™ Qe
OH

Answer: C

Solution:

NO, NH,

l'_[]['lt_ HNO, ‘m."lI( 1

cone. H 250y
NaNOy+HCL
0-5"C

OH

+
@ N=NCI~
II{]©N=N© -— @

Question32

Given below are two statements:

Statement I: Aniline reacts with con. H,SO, followed by heating at
453 — 473K gives p aminobenzene sulphonic acid, which gives blood red

colour in the 'Lassaigne's test'.

Statement I1: In Friedel - Craft's alkylation and acylation reactions, aniline
forms salt with the AICI, catalyst. Due to this, nitrogen of aniline aquires a

positive charge and acts as deactivating group.



In the light of the above statements, choose the correct answer from the
options given below :
[31-Jan-2024 Shift 2]

Options:

A. Statement I is false but statement II is true
B. Both statement I and statement II are false
C. Statement I is true but statement II is false
D. Both statement I and statement II are true

Answer: D

Solution:

H,; HSOy

JL ] re

LT

Questions3

Choose the correct colour of the product for the following reaction.
N =N-00CCH,

+1-Naphthyl amine —»
SOH
[24-Jan-2023 Shift 2]
Options:
A. Yellow
B. White
C. Red
D. Blue
Answer: C

Solution:



0
. I
NH. N=N-0-C-CH, NH

i @@ + CH,COOH
M

SO.H N
1l
N

SO H (Red)

Question54

Given below are two statements:

Statement I : Pure Aniline and other arylamines are usually colourless.
Statement II : Arylamines get coloured on storage due to atmospheric
reduction.

In the light of the above statements, choose the most appropriate answer

from the options given below :
[24-Jan-2023 Shift 2]

Options:

A. Both Statement I and Statement II are incorrect
B. Both Statement I and Statement II are correct

C. Statement I is correct but Statement II is incorrect
D. Statement I is incorrect but Statement II is correct

Answer: C

Solution:

Statement —1 is (True)

Pure aniline is colourless liquid

Statement - 2 is (False)

Aniline becomes dark brown due to action of air and light [oxidation]

QuestionS5



Identify the product formed (A and E)

Me

L 4 SWHCL o NaNO/HO - HPO/MO - () KMaO/KOH,

3 2732 T8K (n) HO o

NO

[25-Jan-2023 Shift 1]

Options:
A.
Me COOH
Br. Br.
A= E -
Br Br
NO,
B.
Me COOH
Br = | Br
A= JE= ~
NO,
C.
Me Me
Br Br
A= LE=
NO,
D.
Me COOH
Br Br
A = . E =
NO, OH
Answer: B

Solution:



Me Me Me
Br _
Br, Sn/HCl ‘\IaNU HCI
— —_—
@ @ @ 327K @
NO., NO, NH,
(A) (B}

{[ }
l'u.m_. H.O
COOH I‘\i’[c
Br o KMnO/KOH Br
—
(i) HO
(E) (D)

QuestionS6

The correct order in aqueous medium of basic strength in case of methyl
substituted amines is :
[25-Jan-2023 Shift 1]

Options:

A. Me,NH > MeNH, > Me,N > NH,
B. Me, NH > Me,N > MeNH, > NH,
C. NH, > Me,N > MeNH, > Me, NH
D. Me,N >Me, NH > MeNH, > NH,

Answer: A

Solution:

In aqueous medium basic strength is dependent on electron density on nitrogen as well as solvation of cation

formed after accepting H'. After considering all these factors overall basic strength order is
Me, NH > MeNH, > Me,N > NH,

Questions7

Reaction of propanamide with Br,/KOH (aq) produces:
[29-Jan-2023 Shift 2]

Options:



A. Ethylnitrile
B. Propylamine
C. Propanenitrile

D. Ethylamine

Answer: D
Solution:
(9]
\)j\ Bro/KOH
NH> Hoffmann /ﬁ\NHg
Bromamude Ethylamine
Questions8
Match List I with List 11
List I List IT
Al © £H, I | Fitting
@ " @ reaction
+CH O N
B cl I | Wurtz
reaction
C N:Cl' Cl III | Finkelsten
reaction
Q O~
D | C;HsCl + Nal — CyHsl + | IV | Sandmeyer
NacCl reaction

[30-Jan-2023 Shift 1]
Options:
AA-ILB-L,C-1II,D-1V
B.A-IILB-ILC-1V,D-1
C.A-1V,B-1I,C-1II,D -1

D.A-I,B-L,C-1V,D-1II



Answer: D

Solution:
LIST-I LIST-II
Cl H; Wurtz-
A . fithing
+ CH:Cl — reaction
Cl1
B Fitting
' + 2Na— @ @ reaction
Ny'CIr Cl
T Sandmeyer
_ Lt +N, reaction
Finkelstein
D. | C;HsCl+ Nal — C,HsI + NaCl .
reaction

Questions9
Benzyl isocyanide can be obtained by :
CH,Br
©  AgCN
tome
CH,NH,
¢ “CHCl
(B) U R
Aq.KOH
CH;—NHCH,
- CHCI,
© @ Aq. KOH
CH,OTs
o) =,

Choose the correct answer from the options given below :
[30-Jan-2023 Shift 1]



Options:
A.Aand D
B. Only B
C.Aand B
D.Band C

Answer: C

Solution:

CH,Br CH,—NC

Benzyl [socyanide

CH,NH, CHy NC
g Vg g
Aq reaction)

Benzyl [socyanide

CH,-NHCH,
CHC1
O/ T3P No reaction
CH,OTs CHy-CN
" e Y

Question6(

CH, CH,
=
| —_———
N
Br Br

In the above conversion of compound (X) to product (Y), the sequence of

reagents to be used will be:
[30-Jan-2023 Shift 2]

Options:



A. (i) Br,, Fe (ii) Fe, H'(iii) LiAlH,
B. (i) Br, (aq) (i) LiAlH, (iii) H,0"
C. (i) Fe, H'(ii) Br, (aq) (iiii) HNO, (iv) CuBr

D. (i) Fe, H'(ii) Br, (aq) (iii) HNO, (iv) H,PO,

Answer: D
Solution:
CH, CH, CE
b ] iy
WUk e | e
I I B 7 Br
NO NH, NH
C CH,
I hi
] = [ ]
N e N,
N;
Question61
NO,
H,Pd (CH, C0),0
»[A] » — [B]
C_.HJ:'H Pimidine

[31-Jan-2023 Shift 1]

Options:
A.
O
!:I
~~"N NH,

CH,



Answer: D

Solution:

NH, NHCOCH,

NO, }
"H/Pd (CH,C0).0
m{,b’ﬂ Pynidine

Question62

How many of the transformation given below would result in aromatic
amines?
[31-Jan-2023 Shift 1]

Options:

A.

o}
©/'KM-1:+B:;+N¢:JH—;



NO,

Pd/C

NH COCH,

dil H,S0,

Answer: C

Solution:

Product in the given reactions are as follow-

©

2. Mo reactions will be observed as in Gabriel phthalimide synthesis

: C1
is poor substrate for §N°
3.
',NH2
4.
I,N Hy
~CH, COOH

Aromatic amines will he formedin 1,3 & 4

Ans: 3




Question63

In the following reaction, ' A 'is
NH,

0
2

'A' Major product.
[1-Feb-2023 Shift 1]

Options:

NHCOOOEL

\f\“‘\/\cn OH
A.

W
7\#“ ~~(CH.COOEt

Answer: B

Solution:



Initially lone pair electron of —NH, attack on electrophilic carbon, after then lone pair electron of oxygen
attacks leading to formation of cyclic compound.

NH,

\\1\
7\\“‘ CH.OH
JO /

NH L@E‘

\\Z\
7\“ CH,OH 7\\\\\\&/

Question64

JC

OEt

The major products A and B from the following reactions are:

H
| Br, / AcOH
2 > A

B< LiAl H, @’N\f

[6-Apr-2023 shift 1]

Options:
A.
H
Br III I’Ii[
O O
Br Br O , OH
B.
H
i |
N



/C( Y @/NH)

D.
ﬁ‘ i
N N
Oy Y
Br o ,
Answer: D
Solution:
l.BrJ
H,C 2. AcOH . .
>=0 EAS f\HTrLI._:
O 00
B1:
LiAlH, NE_ACH;
Question65

The major product formed in the following
reaction is

C ONI 12 By /NaOH
COOCH;4 ’

[6-Apr-2023 shift 1]

Options:

A.



O

O
L%

O

Answer: C

Solution:

CDNH.‘. hoffinan bromamide . O NH;
COOCH, Br/,NaOH (o
0

~CH,
2

0



Question66

HCL A —> Residue
Compound P ———— Filter ——
(M.F. {"HH”{}H) L FII[I;[II'.'-
M.F = MOLECULAR FORMULA \L NaOH
Oily Liquid R.

Compound P is neutral. Q gives effervescence with NaHCO, while R reacts

with Hinsbergs reagent to give solid soluble in NaOH.

Compound P is
[6-Apr-2023 shift 1]

Options:

A.



D.

Answer: B
Solution:
OO0 =07 O
/l\
Q Filtrate
l |
€0, with NaHCO, ©/ :
P~
Question67

Number of isomeric aromatic amines with molecular formula C;H N,

which can be synthesized by Gabriel Phthalimide synthesis is
[6-Apr-2023 shift 2]

Answer: 6

Solution:



CH.-CH,-NH, CH,-NH,

CH,
CH,-NH, CH,-NH,
CH,
L
CH;-CH-NH,
(d+1)
Question68

Match List | with List Il

N,C]
©/ 15 reacted with reagents in List I to form products in List II.

L List I (Reagent) List IT (Pl*mlulct}
NH, | @/r

& L

B. HBF4. A CN
19

C. Cu, HCI
I11.

D. CuCN/KCN (|

Choose the correct answer from the options given below:

[8-Apr-2023 shift 1]
Options:

A. A-1, B-III, C-1V, D-II




B. A-I11, B-1, C-II, D-IV
C. A-TI1, B-I, C-TV, D-TI

D. A-1V, B-11I, C-II, D-I

Answer: C
Solution:
A~ _NH N,Cl
@@ = @D
S
Nl HBF,.A ‘ F _
(B) 9 (Bolz-schimann reaction) T BEFN;
pa e (Cu, HCI) cl
(€) 9 _ (Gattermann synthesis)
ANNCL cpenkeN CN
o O >
S~
Question69
The product (P) formed from the following multistep reaction is :
l” Br,
NO, 4
/@ : (i) H, / Pd
m— =—.
e (iii) NaNO,, HCI, 0°C Product
S (iv) H4PO,

[8-Apr-2023 shift 2]
Options:
A.

Br OH

XJ

H,C

B.



H,C
Answer: D

Solution:

NO, NO, NLCT

_Br: Hy/Pd NaNO,.HCl

CH; CH;

H:P{}u

Br
CH;

Question70

Isomeric amines with molecular formula C;H,,N given the following tests

Isomer (P)= Can be prepared by Gabriel phthalimide synthesis
Isomer (Q)= Reacts with Hinsberg's reagent to give solid insoluble in
NaOH



Isomer (R)= Reacts with HONO followed by B-naphthol in NaOH to given
red dye.

Isomer (P), (Q) and (R) respectively are
[10-Apr-2023 shift 1]

Options:
A.
NI, (F N-H
Q/\I\'ll(‘llu ol
Cil,
B.

H
|
z NI, NI, N~

D.

NI, ::J_{.“:: NH,
@/\/ CH, @(/

Answer: B

Solution:

P = Can be prepased by Gabriel phthalimide synthesis it should be i-amine
Q = React with Hinsberg's reagent and insoluble in NaOH it should be 2°-amine



R = React with HNO, followed by B-Napthol in NaOH it give red dye it must be Aromatic Amine

e

NH: N2
HNO:
@/ " \/@/
OH
NaCH
(pH= 9-10)

Q1

N
Ii
N
Red-Dye
Question71
HNO,
o-Phenylenediamine — ' X ' Major Product ' X' is

[11-Apr-2023 shift 1]

Options:
A.
4@
¢
X\ NH,
B.



o=

Answer: C

Solution:

o-Phenylenediamine

NI, NI, NI,
SEcetios
NI, NH-N=0 N=N-OH
J H

H,0

NH RH:

RO

N N =N
R/

Question72
Compound ' B'is

NaNO, NH,SH
—= A =
HC1 H,0

Major
OH

[11-Apr-2023 shift 2]
Options:

A.

NH,

OH



*
5
4,

Answer: A
Solution:
NaNO, N NHsH N
HCl H-O

OH OH
Question73
In the reaction given below

Me

|

N

(1) NaOIL1, A
) —> A’
() Major Product

‘AT s
[13-Apr-2023 shift 1]



Options:

A.

McHN ~ _~_~ L0

Me
' OH

G

OH
Answer: B
Solution:

Me

NG 4

Me

J.
—NH _OH
C=0

__/




Question74

Compound A from the following reaction sequence is :
Br

Bry, CS4 NaNO, / HCI H, PO,
A ——=5 B —> C s

Br Br

[13-Apr-2023 shift 2]
Options:

A. Phenol

B. Benzoic Acid

C. Aniline

D. Salicylic Acid

Answer: C

Solution:

NH,

NH,
B = HI’ Bl"

Br
N,'Cl
C=RBr Br

Br

Question75



Consider the following sequence of reaction :

NaNO, _ ,., N, N-Dimethylaniline _,,,
0-5°C > 'A >'B
NH, ”

The product' B 'is :
[15-Apr-2023 shift 1]

Options:
A.
OO0
H,NHN N
) N CH;
B.
/CH;
—] —N
| “NCH;
H H
C.
SR nda
CHs; CH;
D.

_CH;
=N —N
\CH;

Answer: D



Solution:

NaNOz N-N- Dlmethylamllum N=N @
0 5°C

NH:z NH2

Question76

COOH

g

In the above conversion the correct sequence of reagents to be added is :
Options :
[15-Apr-2023 shift 1]

Options:

A. (i) Br,/Fe, (ii) Fe/H’, (iii) KMnO,, (iv) Cl,

B. (i) Br,/Fe, (ii) Fe/H", (iii) HONO, (iv) CuCl, (v) KMnO,
C. (i) Fe/H’, (ii) HONO, (iii) CuCl, (iv) KMnO,, (v) Br,

D. (i) KMnO,, (ii) Br,/Fe, (iii) Fe/H’, (iv) C,,

Answer: B

Solution:



CHs COOH

CHs CHs
Br Br Br
Bra/Fe Fe/H*
(i) - —— — — X
KMO4
NO: NH!

ND: NO!
(i1}
CHa CHa CH3 CH3 CHs
Br Br Br Br
Brz/Fe FefH* HONO CuCl
e —_— —_— —_—
NO3 NO; MNHz Mzt Cl
l KMNOy
COOH
Br
cl
(1)
CH3 CH3 CHs CH3
Fe/H* HONO Cudl
— — — wno_,

COOH COO0OH

NO2 NHz Nzt NO:z

Brz
E—
Br
Cl Cl
(iv)
CH3 COOH COOH COOH COOH
KMnOu Brz/Fe Fe/H* Cla
—_— —_ — —_—
Br Br Cl Br
NO:z ND: NH2 NH: MNH:

Question77

In the given reaction sequence, the major product 'C’ is :

HN Br, alcoholic

CH, " yA_MB >C

810 H,80, A KOH

[24-Jun-2022-Shift-1]

Options:

A.



B.
D.
NO,
Answer: B
Solution:
CH,,DU=9-5=4
Br_ CH
cb HNO, o Br
—_—- ——
H,50, A B
Ny
Ny
A lal(:. KOH

Question78

The conversion of propan-1-ol to n-butylamine involves the sequential
addition of reagents. The correct sequential order of reagents is
[24-Jun-2022-Shift-2]



Options:

A. (1) SOCI, (ii) KCN (iii) H,/Ni, Na(Hg)/C,H, OH
B. (1) HCI (i1) H, /Ni, Na(Hg)/C,H, OH

C. (1) SOCL, (i) KCN (iii) CH,NH,

D. (1) HCI (i1)) CH,;NH,

Answer: A

Solution:

CHy— CH,— CH,—OH %2,
Propan-1-ol

CH,—-CH, - CH,-ClI—XN_,

_ _ _ Ho /N N
CHy - CH,— CH,— CN— ozt s

CH;— CH,— CH,— CH,—NH,

n-butylamine

Question79

The reaction of
R—.- NH2

Il
(0}
with bromine and KOH gives RNH, as the end product. Which one of the

following is the intermediate product formed in this reation?
[25-Jun-2022-Shift-1]

Options:

A.R—c—-NH-Br

|

0
B.R—NH-Br
C.R-N=C=0

D.R—c—NBr,

|
0



Answer: C

Solution:

The given reactlon is Hoffmann-Bromide degradation method.

) k /Hé: OH= R)okﬁm
o )
Br—t)[ir

=
oy CBH D<)
R- N:'ll: -OH €&— R-N=Ci;:)(—R-N-C‘O{—'

0

Proton transfer

0
H || o
R— N—C=—0 —>RNH,+ CO;

Question80

During halogen test, sodium fusion extract is boiled with concentrated
HNO; to

[25-Jun-2022-Shift-2]

Options:



A. remove unreacted sodium

B. decompose cyanide or sulphide of sodium
C. extract halogen from organic compound
D. maintain the pH of extract.

Answer: B

Solution:

During test for halogen, if nitrogen or sulphur is also present in the compound, then sodium fusion extract is
first boiled with concentrated nitric acid to decompose cyanide or sulphide of sodium formed during
Lassaigne's test.

Question81

Which of the following ketone will NOT give enamine on treatment with
secondary amines? [where t-Bu is .C(CH,), |

[25-Jun-2022-Shift-2]
Options:
A.

O
|

AN

C,H C,Hy

0
[

7N\

C,Hg CH,

O

I
C

{-Bu/ \ t-Bu



0O

Answer: C

Solution:

Enamine formation is an example of nucleophilic addition elimination reaction Since in ketone

0
ne || §
E,L —C—cH, Carbonyl
Ve I
CH, :

Group is highly sterically hindered hence attack of nucleophile will not be possible.

Question82

Among the following structures, which will show the most stable enamine
formation? (Where Meis — CH,)

[26-Jun-2022-Shift-1]

Options:

<;>‘COOH

Me

A.

OMe

<;>*COOH
A

Me



</_N\>‘ COOH
%

OMe

D.

<;>‘COOH

|
\///\Me

MeO

Answer: C

Solution:

All these enamines are interconvertible through their resonating structures. So most stable form is ‘C’ due to
steric factor.

Question83

Which statement is NOT correct for p-toluene sulphonyl chloride?
[26-Jun-2022-Shift-2]

Options:

A. It is known as Hinsberg's reagent.

B. It is used to distinguish primary and secondary amines.

C. On treatment with secondary amine, it leads to a product, that is soluble in alkali.
D. It doesn't react with tertiary amines.

Answer: C

Solution:



CH,

50.C1
Hinsberg's reagent
0

I
H,L‘—@— ;I— Cl+ 17 Amine — Soluble in alkali
0

9]

i[,t'—@— 5 - Cl+ 2 Amine— msolubk: in alkali

HC @ S = U1+ 32 Amime = No reacuon

Question84

The final product ' C ' in the following series of reactions
NO,

- sn/HCI MNaN(y J—Naphlhol .
A = B «
©/ HCI NaOH

[26-Jun-2022-Shift-2]

:-j-"‘c-ir-

Options:



HO

SR

D.

OH
@/”Q
Answer: C
Solution:

NO, NH, N,Cl
Snw/HCI NaNO,

Dhazomum salt

N,C1

f-napthol NaOH

Drazomium salt

Question85

Given below are two statements :

Statement I : In Hofmann degradation reaction, the migration of only an
alkyl group takes place from carbonyl carbon of the amide to the nitrogen
atom.

Statement II : The group is migrated in Hofmann degradation reaction to
electron deficient atom.

In the light of the above statements, choose the most appropriate answer
from the options given below:

[27-Jun-2022-Shift-1]

Options:

A. Both Statement I and Statement II are correct.



B. Both Statement I and Statement II are incorrect.
C. Statement I is correct but Statement II is incorrect.
D. Statement I is incorrect but Statement II is correct.

Answer: D

Solution:

Hofmann bromamide degradation

In this degradation, the migration of the alkyl/aryl group occurs to the electron-deficient nitrogen (nitrene).
Statement (l) is not absolutely correct as it mentions only the alkyl group, whereas migration of aryl groups
may also occur depending on migratory aptitude.

Statement (ll) is correct as the migration occurs to the electron-deficient atom.

Question86

Identify the major product formed in the following sequence of reactions:
NH,

(1)Br3 / H,0
(2) NaNO4/HC
(3) H3PO,

[28-Jun-2022-Shift-1]
Options:
A.

Br

NH - NI,

Br



Br Br
Br
D.
OH
Br Br
Br
Answer: C
Solution:
NH, NH,

B Br

_|._

EEC: r-iE?

o
E@

lNaNO; + HCl
,C I
Br Br
Br
lH;POz
Br Br

Br




Question87

A primary aliphatic amine on reaction with nitrous acid in cold (273K) and
there after raising temperature of reaction mixture to room temperature
(298K), gives a/an

[28-Jun-2022-Shift-1]

Options:

A. nitrile

B. alcohol

C. diazonium salt
D. secondary amine

Answer: B

Solution:

NaNoO, ) )
R-NH, —» R-N," >R —R-OH
+HCI H,0

Question88

With respect to the following reaction, consider the given statements :
NH,

HNO,
» products
H»S0y, 288 k

(A) o-Nitroaniline and p-nitroaniline are the predominant products.
(B) p-Nitroaniline and m-nitroaniline are the predominant products.
(C) HNOj acts as an acid.

(D) H,SO, acts as an acid.

Choose the correct option.
[28-Jun-2022-Shift-2]




Options:

A. (A) and (C) are correct statements.
B. (A) and (D) are correct statements.
C. (B) and (D) are correct statements.

D. (B) and (C) are correct statements.

Answer: C
Solution:
NH, NH, NH,
NH, NO,
HNO, N N
NO,
NO,
2% 47% 51%
HNO, + H, SO —NO,"
Base Acid 4
Question89
" NH, NH,
Br(excess) . A (1) (CH; CO),0 .
H0 Major Product (if) Bry, CH; COOH Major Product

(iii) HCI

Consider the above reactions, the product A and product B respectively are
[29-Jun-2022-Shift-1]



Options:

A.

NH, NH,
and
Br Br
B.
NH, NH;
Br Br Br Br
and
Br Br
C NH, NH,
Br Br
and
Br Br
D. NH, NH,
Br Br
and
Br Br
Answer: C

Solution:



NH, INH,

) Br " Br
Br; (excess)
Sol. HgO

Br

I
NH; WH-C-CH;

" PN
@ (i)CH, - C-O-CCH, @
lBrleH;CDOH
0
NH, NH-C-NH;
) Q)
Br Br
Question90
CH ;M gBr H,0° 0
CH,-CH,-CN ——»A——»B " "

Ether

The correct structure of
[25-Jul-2022-Shift-2]

Options:

A.CH,—-CH,-CH,-CH,

B.

O

¢
CH3z —CH, - C—CH,
C.

OH

CH3; —CH, - (JlH — CH;
D.CH,-CH,-CH =CH,

Answer: A

HCI

»C



Solution:

NMgBr

. I
CH,CH,-C =N—"2M% 0l CH,- C-CH,
al'
0

CH,CH,CH,CH, <2 _CH,CH,- C -CH,

1

(Clemmensen Reduction)

Question91

Given below are two statements : one is labelled as Assertion (A) and the
other is labelled as Reason (R).
Assertion (A) : Experimental reaction of CH, Cl with aniline and

anhydrous AICI, does not give o and p methylaniline.
Reason (R): The —NH, group of aniline becomes deactivating because of
salt formation with anhydrous AICI, and hence yields m-methyl aniline as

the product.
In the light of the above statements, choose the most appropriate answer

from the options given below :
[26-Jul-2022-Shift-1]

Options:

A. Both A and R are true and (R) is the correct explanation of (A).

B. Both A and R are true but (R) is not the correct explanation of (A).
C. (A) is true, but (R) is false.

D. (A) is false, but (R) is true.

Answer: C

Solution:



as + -
NH NH.- AICT,

Anhy
— =
AlC]

(Deactivated ring)
l{'ii Cl
Mo Reaction

Aniline does not undergo Friedel Craft reaction because the reagent AICI3 being electron deficient acts as a
Lewis acid.

Question92

Hydrolysis of which compound will give carbolic acid?
[26-Jul-2022-Shift-2]

Options:

A. Cumene

B. Benzenediazonium chloride
C. Benzal chloride

D. Ethylene glycol ketal

Answer: B

Solution:

N, Cl OH
@ o @ +N, + HCl

Question93




The correct sequential order of the reagents for the given reaction is
NO, OH
NH, I

[26-Jul-2022-Shift-2]

Options:

A.HNO,, Fe/H", HNO,, KI, H,0/H"
B. HNO,, K1, Fe/H", HNO,, H,0/ warm
C. HNO,, KI, HNO,, Fe/H", H,O/H"

D. HNO,, Fe/H', KI, HNO,, H,0/ warm

Answer: B
Solution:
NO, NO, NO, NH,
o = Ferl
NH, N, 'Cl
HNO,
OH N, CI

HO/wam
—

Question94



Match List I with List II.

List| List Il

(A) Benzenesulphonyl chloride (I)Test for primary amines

(B) Hoffmann bromamide reaction | (Il) Anti Saytzeff

(C) Carbylamine reaction (Hll) Hinsberg reagent

(D) Hoffmann orientation (IV) Known reaction of Isocyanates.

Choose the correct answer from the options given below:
[27-Jul-2022-Shift-1]

Options:

A. A-1V, B-11I, C-11, D-I
B. A-1V, B-II, C-1, D-III
C. A-II1, B-1V, C-1, D-II
D. A-1V, B-111, C-1, D-II
Answer: C

Solution:

(A) Benzene sulphonyl chloride is also known as Hinsberg reagent.

(B) Hoffmann bromamide reaction involves conversion of amide to amine having one C atom less. This
reaction involves isocyanate as intermediate.

(C) Carbylamine reaction is a test given by all primary amines.

(D) Hoffmann orientation refers to the addition of molecules to unsymmetrical alkenes according to anti
Saytzeff's rule.

Correct match is

A-lll, B-1V, C-I, D-lI

Question95

An organic compound ' A' contains nitrogen and chlorine. It dissolves
readily in water to give a solution that turns litmus red. Titration of

compound ‘A’ with standard base indicates that the molecular weight of A

is 131 £2. When a sample of ‘A is treated with aq. NaOH, a liquid
separates which contains N but not Cl. Treatment of the obtained liquid
with nitrous acid followed by phenol gives orange precipitate. The



compound ' Ais:
[27-Jul-2022-Shift-2]

Options:

A.

NHsCI~

NH2

Cl

<

CH,NHCI-

D

NH,CI

-



Answer: D

Solution:
+ .
@—:\:Hj(‘l‘ RN @— NH, + NaCl + HO
MW = 131 +2 lHN(}?

Pn O +

p-hydroxy azobenzene
(Orange dye)

Question96

Identify the correct statement for the below given transformation.
CZH50N3
CHy—CHp—CH—CH-CHy - ~o* A + B
ON(CHs);s (Major) (Minor)

[28-Jul-2022-Shift-1]

Options:

A. A-CH,CH, CH = CH - CH,, B - CH,CH,CH, CH = CH,, Saytzeff products
B. A—-CH,CH, CH = CH - CH,, B— CH,CH,CH, CH = CH,, Hofmann products
C. A-CH,CH,CH, CH = CH,, B - CH,CH, CH = CHCH,, Hofmann products
D. A-CH,CH,CH, CH = CH,, B - CH,CH, CH = CHCH,, Saytzeft products
Answer: C

Solution:



CH_;CHECHQ?H CH,—2_, CH,CH,CH,CH=CH,

EtOH
(major) (A)
E‘_JM €3 +

CH;CH}CH:CH—CH3
(minor)

Question97

Given below are two statements: one is labelled as Assertion A and the
other is labelled as Reason R

Assertion A : Aniline on nitration yields ortho, meta & para nitro
derivatives of aniline.

Reason R : Nitrating mixture is a strong acidic mixture.

In the light of the above statements, choose the correct answer from the
options given below

[28-Jul-2022-Shift-2]

Options:

A. Both A and R are true and R is the correct explanation of A

B. Both A and R are true but R is NOT the correct explanation of A
C. A is true but R is false

D. A is false but R is true

Answer: A
Solution:
NH, NH, NH,
NH. NO,
NG i
@/ H 56 O + +
NO,
NO,
294 47% 51%

Due to formation of anilinium ion in acidic medium meta product is also obtained in significant amount

Question98



Which among the following is the strongest Bronsted base?
[29-Jul-2022-Shift-1]

Options:
A.

HaC

%

N: CH;

7 N7
Hzc\ CH2

CH;

Answer: D

Solution:



is the strongest base among the given compounds due to the maximum +1 effect and the lone pair of N is not
in dynamic state so it can be donated easily.

Question99

CHy
cl
R (CoHOHO) — T CH,ONO — 2> /<j/
H:N

Consider the above reaction, the compound Alis:
[29-Jul-2022-Shift-1]

Options:
A.
0
Cl
i CHs
B.
0
Cl
o CHs



Cl
D.

~a

Answer: C

0
/d‘\ )
CHs
0
H
CHLCI

Question100

N=NC-
sop DR, byt
{Orange-red dye)

Which among the following represent reagent 'A'?
[29-Jul-2022-Shift-1]

Options:
A.

OH



Answer: A
Solution:
'|:.' NClT ™ =™ -Ph
0l | ot
’f-\( h\i\r/ Basic — o
T ; e + medism -, _ L .
S ~
Question101

The Hinsberg reagent is
[29-Jul-2022-Shift-2]

Options:

A.

i
H_G



N2 CI

N K

Answer: A

Solution:

=0

o=

B.S.C (Benzene sulphonyl chloride) is known as Hinsberg Reagent.



Question102

Which of the following reaction(s) will not give p-amino azobenzene?
NO,
(1) S/HCI

(1) HNO,
(i) Aniling

NO,

(i) NaEBH,
(i) NaOH
(i) Aniline

NH,

(i) HNO,
(i) Aniline. HCI

[25 Feb 2021 Shift 1]

Options:
A. A only
B. C only
C. B only
D. Aand B

Answer: C

Solution:



Mitrobenzene in presence of Va85 ., ¥a0OH and aniline will not give p-amino azobenzene.

NOE N’Dz
MNaBH
— O %Norea’:tlon
Mo reaction
N|trub§nzene Nitrobenzene lﬂnline
(B)
Product not
formed

In case nf{A and (C), coupling reaction takes place as the medium is quite acidic follows

@ (i) Sn+HCI @ {ii) HNO. @ (i) Aniline

Nirobenzene Phenylamine Diazonium
(A)
p-aminoazo benzene
NH,, N,

/l\ HNDq Aniline
O)— o
\\/

Nitrobenzene Benzene

(C) diazonium

p-aminoazo benzene

Question103

The total number of amines among the following which can be synthesised
by Gabriel synthesis is
[24 Feb 2021 Shift 2]

Options:
A.
CH,
>CH-—- CH,— NH,
B.CH,CH ,NH,

C.



A~ CHa—NH;

>

NH,

-

@ o

Answer: C

Solution:

Gabriel phthalimide synthesis is used to prepare

1° aliphatic or alicyclic amine. Hence, amine which can be synthesised by Gabriel phthalimide synthesis
method contains a-carbon.
Aniline (C,H (N H ,) does not contain o.— C cannot be prepared by Gabriel reaction.

Rest amines all contain o.— C in its respective position, hence they can easily give Gabriel phthalimide
reaction.

C

Hj a a
CH3>CH—CH2—NH2. CH-CH,—NH, ;

o
/-' CHQ —NHQ
|

~ Three amins out of given four anions can be prepared by Gabriel synthesis.

Question104

A. phenyl methanamine

B. N,N-dimethylaniline

C. N-methyl aniline

D. Benzenamine

Choose the correct order of basic nature of the above amines.
[26 Feb 2021 Shift 2]

Options:

A.A>C>B>D
B.D>C>B>A
C.D>B>C>A

D.A>B>C>D



Answer: D

Solution:

In phenyl methanamine, the lone pair on nitrogen of =N H , group is localised and does not undergoes

resonance as attached to sp3-hybridised C-atom.
Phenyl methanamine or benzyl amine

4 o Donation

©/CH»3+NH£

I —
Benzyl group (Aliphatic)
(B), (C) and (D) are aromatic amines in which lone pair of electrons of N-atoms goes in resonance

(+ R effect) with the benzene ring. So, Lewis basicity or donation of lone of electrons of these amines will be
decreased in comparison to (A).

@Ié? <CHJ H

+1 effects of two —CH , groups are in compensation with —R effect of the ring.

+R
(e (+1
Dt
L 1
R

N-methyl aniline (2°-amine)
+ | effect of one —CH , group is trying to compensate —R effect of the ring.

(D) </L\>-‘£NH9

Benzenamine or aniline (19 amine)
It has no + leffect on N -atom to outweigh —R-effect of the ring.

So, A is purely aliphatic 1°-amine. B is aromatic 3°-amine with more aliphatic nature (for two —CH , groups). C
is aromatic 2°-amine with less aliphatic nature (for one —CH ; group).
D is purely aromatic 1°-amine. Hence basicity order is A >B > C > D.

Question105

Carbylamines test is used to detect the presence of primary amino group in
an organic compound. Which of the following compound is formed when
this test is performed with aniline?

[25 Feb 2021 Shift 2]

Options:

A.



NHCH,

' Q

CN

NC

CONH,

O

Q@ Q@ g

Answer: B

Solution:

Aniline on carbylamine reaction produces a foul smelling gas, phenyl isocyanide (C,H N C).

NH,, NC
A
©/+ CHCl; + EKOH e
Ethanolic _3 H,0
Aniline Phenyl
[1° amine] isocyanide

Carbylamine test is used to detect aliphatic and aromatic primary amines.

Question106



MNH

HNO5, H2S0, .
288 K
MNH MNH NH-
NO,
+ +
NO,
NO,
(A) 8) (C)

Correct statement about the given chemical reaction is
[25 Feb 2021 Shift 2]

Options:

A.-"NH, group is ortho and para directing, so product (B) is not possible.
B. reaction is possible and compound (B) will be the major product.

C. the reaction will form sulphonated product instead of nitration.

D. reaction is possible and compound (A) will be major product.

Answer: A
Solution:
NHE
HNO
@ H,S0, @\ NO,
Aniline
NO

2 [4?%] [2%]
[51 %] m-nitroaniline o-nitroaniline
p-nitrcaniline
During nitration, in strongly acidic medium, aniline gets protonated to form the anilinium ion i.e, (C.H ,—NH )
which is meta-directing as —N H , is an electron withdrawing ( -1 ) group. As a result, we get meta-nitro
aniline (B) as the major product.

Question107



The diazonium salt of which of the following compounds will form a
coloured dye on reaction with f-naphthol in NaOH ?
[24 Feb 2021 Shift 2]

Options:

@j/ NH,— CH,

Answer: C

Solution:

Initially aniline reacts with diazotisation reagent to form diazonium salt. Then B-naphthol react with salt and
orange-red dye is obtained. So, diazonium salt of aniline is used to prepare orange-red dye.



N3 CI” OH
NHE = @ OH

NaNH, + HCI |
0-5°C NN (B-naphthol)
Aniline Diazonium
salt
=
_ OH
<
2-naphthol aniline
QOrange-red dye
Question108

What is the correct sequence of reagents used for converting nitrobenzene

into m-dibromo benzene?
NO, Br

N AN
O-——-Q,

[24 Feb 2021 Shift 2]

Options:
NaNO, Ha K Br HY

A. >/ »/ >/ >
Br,/Fe Sn/HCl NaNO,/HCl CuBrH Br

B. >/ >/ >/
Sn/HCI K Br Br, H*

C. >/ >/ >/ >
SN /HCI Br, NaNO, N aBr

D. »/ »/ »/

Answer: B

Solution:

In first step, N O, group is electron withdrawing group, it decreases the electron density in meta position and
bromination occur in meta position. In second step, Sn/H Cl used for reduction to convert -NO, to -NH ,

and form aniline. In next step, diazonium salt is formed and at last bromine replace N2+C1 “group to form 1,
3-dibromobenzene.



Complete reaction is as follows

NO,
)f'_)\ BI';FE I/f---\
‘ _FHC| 5
\‘\/ tBrDmlrthn} {Heﬂuct on)
|
Nitroberzene .3 -bromo Aniline
nitrobenzene
N> Cl sandmeye
reamlan
0-5°C CuBr
(Diazotisation Diazorni m
reaction) azomnu I.}mbrorm
sall benzene
(m-dibromobenzene)
Question109

An amine on reaction with benzene sulphonyl chloride produces a
compound insoluble in alkaline solution. This amine can be prepared by
ammonolysis of ethyl chloride. The correct structure of amine is

[26 Feb 2021 Shift 1]

Options:
~~_ _NH—CH,CH,CH,

B. CH 3CH 2N H )
C.CH 3CH 2CH 2N HCH 3
H
D. CH 3CH 2CH 2N —CH 2CH 3
Answer: D

Solution:

The amine on reaction with benzene sulphonyl chloride (Heisenberg reagent) produces a compound
insoluble in alkali. It indicates the amine is a 2° amine. i.e. all options are possible except option (b) which is a
1" amine (CH ,CH ,NH ).

As this 2° amine can be prepared by ammonolysis of ethyl chloride, the 2°-amine should have at least one



ethyl (C,H ;) group.

(@) Ph=NH —CH ,CH ,CH , does not have ethyl group.

(c) CH,CH ,CH,—-NH —CH, does not have ethyl group.

(d) CH,CH,CH,-NH —CH ,CH ; has one ethyl group.

So, option (d) is the correct answer.

Preparation CH ,CH ,CH ,—NH - CH ,CH ; by ammonolysisof CH ,CH ,CI

CH;3CH,C|
CH,CH,Cl —2, CH,CH,—NH, — 2,
Ethyl e Ethanamine  (7-Propyl chioride)

chill oride n= CH jCHLJ—NH—CH ‘;_CHJCH_]

T MN-ethyl k- propanamine
(2°)

Heisenberg test of CH 1(‘H —NH—CH,CH ,CH ; or Et—NH—Pr

Ch— ﬁ—F‘h 0
I
El— » Ft—N—S—Ph + HCI
HEIbEﬂL)Elg | ||
nPr reagent) /,',.pr 0
Mo acidic H-atom attached

with the nitrogen atom
hence, itis insoluble in alkah

Question110

In the following reaction the reason why metanitro product also formed is

NH, * NH, NH,
@ Conc. HNO, Q
> +
Conc. H,50,, 288K
NO,

[A] [B]
51% 47%
NH,
NO,
+
©

2%

[24 Feb 2021 Shift 1]
Options:

A. low temperature



B. =N H , group is highly meta-directive
C. Formation of anilinium ion

D. =N O, substitution always takes place at meta-position

Answer: C
Solution:
+
NH, NH1 (Very high —I effect)
Conc. HNO,
+ H,S0,

(Anilinium ion)

The positive anilinium nitrogen deactivates the benzene ring due to -1 effect. It will behaves m-directing
group as —1 effect is more on —o and —p position and less on m position. Therefore —m product is also formed
along with —o and —p product.

Question111

'A' and 'B' in the following reactions are :
NH, -

NaNOy/HCI SnCl, / HCL/ H,0*
> (A) > (B)

[24 Feb 2021 Shift 1]
Options:

A.

N,CI~ CHO
@@

B.



Cl
C.
D.
Answer: C
Solution:
NH,
N.JND + HCI
ﬂ-'i‘:'f
Diazotization thphm ‘in[‘l + HCl
n.'tiu:;.llun
(B)

Question112

Hofmann bromamide degradation of benzamide gives product A, which
upon heating with CH Cl ; and N aOH gives product B. The structures of A



and B are
[17 Mar 2021 Shift 1]

Options:
A.
NH. NH,
CHO
A= B =
Br Br
B.

A=

NH; NC
C.
CHO
A= B =
D.
Q
NH, = H;
CHO
B =
Br Br

Hofmann bromamide degradation of benzamide gives product aniline (A), which upon heating with CHCI ,

A =

Answer: C

Solution:

and N aOH gives product benzene isocyanide (B), by carbylamine reaction.
Hofmann bromamide degradation method is for preparation of primary amines by treating an amide with
bromine in an aqueous or ethanolic solution of sodium hydroxide. The amine formed contains one carbon



less than that present in the amide.

O
l—NHp MNH
Bry/MalH
Benzamide Asilire

(A)
Hofmann bromamide reaction

Aliphatic and aromatic primary amines on heating with chloroform and ethanolic potassium hydroxide form
isocyanides or carbylamines which are foul smelling substances.
NH,

@ CHOINaOH @

Aniline Benzene I.v{.)’..ﬂ.[]ld‘_

Carbwylamineg rcr-.rlr'hnn 9

Note Secondary and tertiary amines do not show this reaction. This reaction is known as carbylamine
reaction or isocyanide test and is used as a test for primary amines.

Question113

o es
B

NO-
()

Consider the given reaction, percentage yield of
[18 Mar 2021 Shift 2]

Options:
A.(C)>(A)>(B)
B.(B)>(C)>(A)
C.(A)>(C)>(B)
D.(C)>(B)>(A)
Answer: C

Solution:

During nitration of aniline, meta-nitroaniline is also formed as product due to formation of N H ;group which
is meta directing group under strongly acidic medium. The percentage of p, m and o product is 51%, 47% and



2%, respectively.
Reaction is as foIIows

[Mutration)
HNCI + HaS0,
?BE K
Arukne n:m

tﬁj NO;

151%)

% yield orderis C>B > A.

Question114

HgC ‘\.\“ N /":Ha

NH, |
NaNO,, HCI
_

X —_— ¥
2TIK-278 K (Major product) {Major product)

[18 Mar 2021 Shift 1]
Options:

A.

NoCl

Nen @

N CHs
3
B.
N,ClI
CH
Ny NP
and CH::‘I
C.
cl

N CH
= N N< 3
and CH,



Cl

Ny, N
and
H,;C /N \CHE
Answer: B
Solution:

Aniline reacts with sodium nitrite and H ClI in cold condition to form benzene diazonium chloride (X ) and on
further reaction, it form azo dye (Y ).
Chemical reactions are as follows

HyC. . CHs
. - CHa

NH- N=CI™
@ MaN O+ HCI @

273 K278 K

[Aniling) X (Major praduct)
[Benzene diazonium
chiorice)

CHa
_ ~CHs
CHa

Y (Major product)

Az oye)
Question115
OCH,
C7H;N,OCI+CH;OH —— @ +N,+X+Y

(A)
In the above reaction, the structural formula of (A), X and Y respectively

are
[17 Mar 2021 Shift 2]

Options:
A.

N,*CI

y  CH;—C—H, HCI

OCH,



B.

N,"OCH,
H H
:: O’ f\ HCI
L © H !
Cl
C.
N, “OCH;
I
1 CH,—C—H : H,O
Cl
D.
N, *CI
H H
>'\'~ 7< H.O
, 4 O K 3 2
Answer: A
Solution:

The structural formula of (A), X and Y are p-methoxy benzene diazonium chloride, acetaldehyde and
hydrochloric acid respectively.
Reaction involved are as follows

+ _
NoCl OCH;

C:H;OH

—}@ +N, + CH;CHO + HCI

Mitrogen Acetaldehyde Hydrochlaoric

OCH Methoxy (X) acid

3 benzene (¥}
(A)

p-methoxy benzene
diazonium chloride

Question116



NH, OH
NaNO,, HCI p A
273-278 K '

(

Major product)

In the above chemical reaction, intermediate X and reagent / condition A

are
[16 Mar 2021 Shift 1]

Options:
A.

N3 CI”

X. : A -HO/NaOH

B.

NO,
X @ . A-H0/A

C.

N5 Cr

X- @ o A-HO/A
NO,

X- @ + A -H;O/NaOH

Answer: C

Solution:

Aniline reacts with mathrm N aN O,, mathrm H Cl at 273 —278 mathrm~K to give benzene diazonium salt

left(mathrm C, mathrm H ; mathrm ~N ; overline mathrm C1 = X right) which on hydrolysis

left ( mathrm H ) mathrm DOI

right) gives phenol.
elta



Complete reaction is as follows
+ _
NH, N,Cl

NaNO,, HCI H.O/A (A)
_— —_—
273-27B K
Aniline Benzene Phenol

diazonium
chloride

)
N,CI

So, X= and A = H,O/A

Question117

In the reaction of hypobromite with amide, the carbonyl carbon is lost as
[18 Mar 2021 Shift 2]

Options:

A.CO”

B.HCO,

C.CO,

D. CO

Answer: A

Solution:

Hypobromite transforms the primary amide to carbonic acid which further loses carbonyl carbon as CO32_,
yielding the amine product.



Chemical reaction is as follows

R—G—NH; + Br, + 4NaOH —v—|
O
R—NH; + NEI;&GD:. + ZMaBr + EHQO

Mechanism
V- TR SR A
|| \H HO || rﬁr

|
@Effa;-—ﬂ—c N—Br

of

B—MN4&=C G—FR MH. + Na,C0,
HEH [2NaOH] 2

H-yOH CO;

Thus, the carbonyl carbon is lost as COSZ_ in the given reaction. The complete reaction in ionic form looks
Iike

R'éNH +4BrO +2H " — RNH,+CO,” +4Br +OH

(Amme)

Question118

An organic compound "A" on treatment with benzene sulphonyl chloride
gives compound B . B is soluble in dil. N aOH solution. Compound A is
[18 Mar 2021 Shift 2]

Options:

A.CH,—N —(CH,),
B.CHH,—~NHCH,CH,
C.CH;—CH,NHCH,

D.CH,- C H-NH,
';C|H3

Answer: D

Solution:

Hinsberg reagent (benzene sulphonyl chloride) with 1° amine gives sulphonamide product i.e. N-
ethylbenzene sulphonamide and it is soluble in dil. N aOH .



1 amne Bonzena sulphony

ChlkOnde

T
A—FH, + m—s@
) :|,l|
elil. NalH ﬁ @
A—NH—5
e |
O
Sulphonamide
Hence, A is 1° amine i.e. C.H , - (|3 H-NH,

" CH

)
=10
O=t=0

3

Question119

Primary, secondary and tertiary amines can be separated using
[17 Mar 2021 Shift 2]

Options:

A. para-toluene sulphonyl chloride
B. chloroform and K OH

C. benzene sulphonic acid

D. acetyl amide

Answer: A

Solution:

Primary, secondary and tertiary amines can be separated using para-toluene sulphonyl chloride. This test is
known as Hinsberg test. Reaction involved are as follows:

Primary (1°) amine Primary amines react with para toluene sulphonyl chloride to form a precipitate that is
soluble in NaOH .

I"u'le—<: :_}—SD;.CI
R—NH, >RNHSDE@ME (PPL.)

-HCl

Soluble n
MalOH (Basze)

Secondary (2°) amine Secondary amines reacts with para toluene sulphonyl chloride to give a precipitate that
is insoluble in N aOH .

ma_@Aopm
R—NH - HNSDE@ME (ppt)

—HClI
Mot soluble In bage



Tertiary (3°) amine Tertiary amines do not react with para toluene.

Me @ 50,0l
AN

*» Mo reaction

Question120

Which of the following is least basic?
[16 Mar 2021 Shift 2]

Options:
A.(CH,CONHC,H
B. (C,H )N

C. (CH,CO),’NH

D. (C,H ,),NH
Answer: C

Solution:

Basic nature is directly proportional to electron releasing tendency. If lone pair is delocalised, electron density
decreases and basic strength decreases.
0] “0

et | =
(a) CHH—EJ{?&IH—CEH5 e CH;—C=NH—C,H,

CD
(c) CHH_QQ&L@_GEH_ Delocalised with both
®  carbonyl group
So, there is delocalisation of electron in both options (a) and (c).
But it option (c) there is delocalisation of electron with both carbonyl group. Hence, it is weakest base.
There is a subtle interplay of the inductive effect, solvation effect and steric hinderance of the alkyl group,
which decides the basic strength of alkyl amines in the aqueous state.
The order of basic strength in case of ethyl substituted amines in aqueous solution is as follows
(C,H),NH >(C,H,),N >C,HNH,>NH,

5)2 5)3

~(C,H ;),NH is strong base.

Question121

Ammonolysis of alkyl halides followed by the treatment with N aOH
solution can be used to prepare primary, secondary and tertiary amines.



The purpose of N aOH in the reaction is
[16 Mar 2021 Shift 2]

Options:
A. to remove basic impurities

B. to activate N H 3 used 1n the reaction

C. to remove acidic impurities
D. to increase the reactivity of alkyl halide

Answer: C

Solution:

Ammonolysis of alkyl halides

NH, R-X R-X RX S AS)
R-X —>R-NH, —>R,NH —>R,N—>R /N X
~HX ~HX ~HX

During the reaction HX (acid) is formed. Hence, we use N aOH to remove this acidic impurities.

Question122

Which of the following is least basic?
[16 Mar 2021 Shift 2]

Options:
A.(CH,CONHC,H
B. (C,H )N
C.(CH,CO),"NH

D. (C,H ,),NH
Answer: C

Solution:

Basic nature is directly proportional to electron releasing tendency. If lone pair is delocalised, electron density
decreases and basic strength decreases.



S b
oy &
(@) CHE—CJQJ H—C.Hs «— CHy—C=NH—C,H;

CD
() CHq_i,lJlﬁjﬂL(!_czH_ Delocalised with both
N ®  carbonyl group
So, there is delocalisation of electron in both options (a) and (c).
But it option (c) there is delocalisation of electron with both carbonyl group. Hence, it is weakest base.
There is a subtle interplay of the inductive effect, solvation effect and steric hinderance of the alkyl group,
which decides the basic strength of alkyl amines in the aqueous state.
The order of basic strength in case of ethyl substituted amines in aqueous solution is as follows
(C,H),NH >(C,H/);N>C,HNH,>NH,

~(C,H),NH is strong base.

Question123

Ammonolysis of alkyl halides followed by the treatment with N aOH
solution can be used to prepare primary, secondary and tertiary amines.
The purpose of N aOH in the reaction is

[16 Mar 2021 Shift 2]

Options:
A. to remove basic impurities

B. to activate N H 3 used 1n the reaction

C. to remove acidic impurities
D. to increase the reactivity of alkyl halide

Answer: C

Solution:

Ammonolysis of alkyl halides

NH, R-X R-X RX S AS)
R-X —>R-NH, —>R,NH —>R,N—>R N X
~HX -HX -HX

During the reaction HX (acid) is formed. Hence, we use N aOH to remove this acidic impurities.

Question124

Which of the following reaction does not involve Hoffmann bromamide
degradation?
[16 Mar 2021 Shift 1]



Options:

I
CHo—C—NH,

Br., NaOH @/
—_—

CHy—NH,

B.
Q) KOHHO
i} Br2 MaOH
C.
0
CH,—C—CH
11Bry NaOH/M" CHNH;
IPNHE_\ I
i) LiAlH gH-0 -
D.
8]
Cl _INHaNaOH |
i) Br,NaOH
Answer: C
Solution:

Methyl ketone gives haloform reaction to form carboxylic acid salt which on heating with N H ; forms amide.
Amide is reduced to amine by LiAIH ,.

I .
CHQ—C—CHB CHQ—C—ONE

@’ (i) NaOH/H* ©/ (i) NH;
Brz A
1-phenyl
prgpann?z-nne (‘:|}
C—NH, CHy,—NH,

@/ (iii) LiAIH4/H-0 @/

Benzarmide Benzylaming



(a) Benzamide undergoes Hofmann bromamide degradation when treated with bromine and aqueous sodium
hydroxide, to produces benzylamine.

i
CH,—C—NH
2 2 CHo—NH,
Br./NaOH
Benzamide Benzylamine

(b) Benzene nitrile undergoes alkaline hydrolysis to form acidamide which further give Hofmann bromamide
degradation.

O

—NH,
() KOH. Hy0, NH,
(i) Brz,fNaOH

Cyanobenzene Aniline

(d) Acid chloride undergoes nucleophilic substitution with N H ; to form acid amide. Acid amide undergoes
Hoffmann bromamide degradation.

c—m c NH
@[/.}NH NaOH ©/
enzoyl (i) Bry/MaOH
chloride

Aniline

Question125

Which one of the following reactions does not occur ?
[22 Jul 2021 Shift 2]

Options:
A.

NH, NHCOCH,

+ (CH;C0),0/Pyridine —

NH3 NH;

+ H.80; —

S0:;H



NH; NH-

+ AILI'I. + CH_\CI —

CH,
D.
NH, NH;
+ HNOJH,S0, —
NO,
Answer: C
Solution:
+ -
NH: NHE—AIC].]
+ AICl; —>
Lewis Lewis Deactivated
base  base Ring
Friedel craft | MIL'TICI
Alkylation A
not occurs

(1) Aniline is lewis base give acid base reaction with Al Cl, and form Anilinium ion
(2) Anilinium ion has strongest deactivated ring so further Friedel craft Alkylation not occurs.

Question126

0]
NH: KBy A
(major product)
Br
O
NH; v, B
H:0
(major product)
Br

In the above reactions, product A and product B respectively are:
[20 Jul 2021 Shift 2]

Options:

A.



B.

NH,

CANC .
Br
C.

NH,

o g
D.

NH,
Qo
Br Br
Answer: D
Solution:

0
@*N _(KOBn) @’
Br

0

NH, Lm
Hjcr

Br (B)

Question127



The correct structure of Rhumann's Purple, the compound formed in the
reaction of ninhydrin with proteins is :
[20 Jul 2021 Shift 1]

Options:
A.

O

0 O
B.

0" Q"
-~
O (

C.
0
O 0
D.
I }N*
0 0O
Answer: D

Solution:



0 R

OH ||
+NH,-CH-C-OH

OH
OH“

‘s +R(HU

+4 H-:D

Ninhydrin Test

Question128

What is the major product "P" of the following reaction ?

CH; )
i) y 27
Nah(h, HOL 2TRK p
NH, {1} HL0 (Magor product}

[25 Jul 2021 Shift 2]

Options:

CH;
CH:

.UUQ?

3

Cl

C
=

OH
N,*C1?

H;
OH

2R

Answer: D

Solution:



+
NH CHQ - N:
MNaNO; + HCI >
TR K
H>O

H:C CH,-OH

(P)
Major
product

Question129
@ e
CHsNO, Sn+HC]} "A® CﬁngJgCl} p
H™  (yellow
coloured
compound)

Consider the above reaction, the Product "P" is :
[25 Jul 2021 Shift 2]

Options:

A.

oY
NH;

B

C.

0



D.

Answer: B
Solution:
NH;
@/N(E::+IIC] @’ NH, PhN, (1 5 @
N=N
(P)
Yellow colored
azo dye
Question130
N,"Cl”
B, Anhyd. CH,CH;
armo—>)22>(0)

Major product

In the chemical reactions given above A and B respectively are:
[22 Jul 2021 Shift 2]

Options:

A. H;PO, and CH ,CH ,Cl
B. CH ;CH ,OH and H ,PO,
C. H,0, and CH ;CH ,OH
D. CH ,CH ,CI and H ,PO,

Answer: A

Solution:



N.CI

f [A] H (g
HyPO- > Et-Cl
Reduction @ W

-N:T

Question131

f,LH;

NH- N
= e
CH;
NaNO»HCl ©/
—_—

—_

273-2T8 K A ITIE B
(major (major
SO;H product) product)
Consider the above reaction, compound B is :

[20 Jul 2021 Shift 2]

Options:
A.
CH;
N/
~cH
s
B.
CH;
-
Oren O
~
CH;
C.
fCH;
w0s-Orven{
~
CH;
D.
_CH,
CH,
Answer: C

Solution:



Z +

NaNQs; + HCl .
> A(major product)
0-5°C
SO.H SO;H
4+
NE NMEZ NMEE
: +
SO;H N=N@ SO;H
B(major product)
Question132

What is A in the following reaction ?

(i) NK®

CH,Br
r [

(i1) “OH/H;0 (Major Product)

[27 Jul 2021 Shift 2]

Options:

A.

O

B.

j CH:OH
C.

NH

O



D.

<

Answer: D

CH-NH,

Solution:

(Benzyl amine)

(Pthalic acid)

Question133

Which one of the products of the following reactions does not react with
Hinsberg reagent to form sulphonamide?
[25 Jul 2021 Shift 1]

Options:
A.

CN
+ Na/Hg C:HOH,

NO,



CN

+ SnCl; + HCl——>

CN
+ LiAlH, _H:0%

CHO

CN

. +HNI
CH,

Answer: B

Solution:

I Group

‘N "H=NH
5n(Cl, = HC
—_—

Imino group does nol react
with Hinsherg reagent

Question134

The number of nitrogen atoms in a semi carbazone molecule of acetone is

[20 Jul 2021 Shift 1]

Answer: 3

Solution:



H H
1~|~1 |
~ \n)\
H N=
O T

Semicarbazone molecule of acetone

Question135

Compound A is converted to B on reaction with CH Cl ; and KOH. The

compound B is toxic and can be decomposed by C. A, B and C respectively
are :
[20 Jul 2021 Shift 1]

Options:

A. primary amine, nitrile compound, conc. HCI

B. secondary amine, isonitrile compound, conc. NaOH
C. primary amine, isonitrile compound, conc. HCI

D. secondary amine, nitrile compound, conc. NaOH

Answer: C
Solution:
< < &
R—NH:LLIE}R—NEC%}R-NH;
1% amine (B) (C) +HCOOH
(A} (lsonitrile)
Question136

Given below are two statements :

Statement I : Aniline is less basic than acetamide.

Statement II : In aniline, the lone pair of electrons on nitrogen atom is
delocalised over benzene ring due to resonance and hence less available to a
proton.



Choose the most appropriate option ;
[27 Jul 2021 Shift 1]

Options:

A. Statement I is true but statement II is false.
B. Statement I is false but statement II is true.
C. Both statement I and statement II are true.
D. Both statement I and statement II are false.
Answer: B

Solution:

Explanation :- aniline is more basic than acetamide because in acetamide, lone pair of nitrogen is delocalised
to more electronegative element oxygen.
In Aniline lone pair of nitrogen delocalised over benzene ring.

Question137

The major products A and B in the following set of reactions are
[31 Aug 2021 Shift 1]

Options:
A.
OH
LiAIH HO' | g
I"_:|_|:J1 H;’SD-i
CN
B.
OH OH
A=
B =

CHO' CO.H



OH
i \
e >—CDOH
NH,
D.
OH OH
A=
X X
NH, CHO
Answer: C
Solution:

Nitriles can be converted to 17 amines by reaction with LiAlH,.
OH . OH

>/ LiAIH, K
—
£ \CN HJD # NH 5

2-hydiraxy-2-methyl propionitnie 1-amino-2-methylpropan-2-ol
(A)

Mechanism

(1) Hydride nucleophile attacks the electrophilic carbon in nitrile to form imine anion.
OH OH OH

X — XX

(&C L CHT—$F
T—j R i{H AlH,
HeLi—Al—H k4 Amine dervative
I
H
(i) Hydrolysis of amine derivative.
OH ,OH
WY
b LA
/ e AN
CH—N= CH—MNH-—AIH,
I
AlH; F-OH
5
OH
><- MH.

(A)
2-hydroxy-2-methyl propionitrile on acidic hydrolysis gives



2-hj.rdroxy-?—methylpropionic acid.

OH ,
A4 H.O" ™, < H80. N
AN >/
“CMN ~ COOH
2-hydrowey-2-methyl 2-nydroxy-2-methyl

propionitrile propomc acid

Mechanism

OH . OH/ \, OH
/ - M DH'.: \'
>\ ../_*H y\\ / - '/ \\|=N—H
# C=N s
H

;.'B
OH
\ oA . OH
J - MNH2 HZB NHz  Tamomensm
[ Som
H0® OH
OH . _OH
ra"sff". (1 Hs '_.NH3 OH .- < _OH
“OH \|'|' \IT/
DH 0 *OH

The last step of dehydration takes place in presence of H,S0, to form 2-methylacrylic acid

2-methylacrylic acid is the product (B).

N ; H,S0,

/\CDDH

18)
2-rmethylacryhic acid
Hence, cormrect answer is (c).

Question138

The major product of the following reaction is

_CH3 (I:f -
(i) Alcoholic NH5
(i) NaOH, Br,

» Major product
(iii) NaNO, HCl

(iv) H,0



[27 Aug 2021 Shift 1]

Options:
A.

Br

CH;— CH —CH—CH,0H

CH,
B.

CHa—?H —CH,—CH,—CH,0H

CH,
C.
CH3— CH —CH, —CH,OH
CHy
D.

CH3—C|H —CH,—CH,—CI

CHy

Answer: C

Solution:

In first step, ammonia reacts with ethanoyl chloride to give ethanamide and HCI. In the second step
degradation of amide takes place that is known as Hoffmann’s bromamide degradation reaction. The third
step is diazotisation, where an unstable diazonium salt is obtained, which further gives alcohol as a major



product and alkene and alkyl halides.

The complete reaction is
CH, 0

I
CH,—CH—CH,—CH,—C—Cl

J-methylpentanoy| chloride
(it Alcoholic NH,

T

I

CH,—CH—CH,—CH,—C—NH,
CH,

d.methyl pentanamide

[ MaH, Bl_
-

CH;—CH—CH,—CH,—NH,

CH

ermasthyd- butanamme

L]

| (iti) ManN Gy, HCI
(v] H;O

CH,—CH—CH,—CH_,OH
I

CH,
3-rmathyl-butanol
(Magesr peresduact)

Question139

Which of the following is not a correct statement for primary aliphatic
amines?
[27 Aug 2021 Shift 1]

Options:

A. The intermolecular association in primary amines is less than the intermolecular association
in secondary amines.

B. Primary amines on treating with nitrous acid solution form corresponding alcohols except
methyl amine.

C. Primary amines are less basic than the secondary amines.
D. Primary amines can be prepared by the gabriel phthalimide synthesis.

Answer: A

Solution:

The intermolecular association is more prominent in case of primary amines as compared to secondary, due
to the availability of two hydrogen atom.




Question140

Identify correct A, B and C in the reaction sequence given below.
Conc. HNO4

+
Conc. H-50 Cl Fe/HCI
@ SOy, . g o
A Anhyd - AICI,

[31 Aug 2021 Shift 2]

Options:
A.

NO, NO,
H:U B =

Cl

Q



NO, NO,
Sea

Cl
NHz

OH
Answer: A

Solution:

Benzene undergoes nitration on reaction with conc. HNO, and conc. H,SO,.

NO,
@ Conc. HMNO, ©/
_——
Conc. H80,
Benzene (A)

Mitrobenzene
Nitrobenzene on reaction with CL,/ anhyd. AICl, undergoes electrophilic substitution reaction to give 1 -

chloro- 3 -nitro benzene, which on reaction with Fe/HCI gives chloroaniline.

@f NDE NDQ Cl
Ankryd. A|C|3

(B)

1-chloro-3-nitro benzene

r»uoz\©,-:3| ey NH2~©/CI
_—

()

Chloroaniline

Question141

The major products A and B formed in the following reaction sequence are

PP
@ 0 . A Br,, CH;COOH

Room temperature

[31 Aug 2021 Shift 2]
Options:

A.



-0 QL
Br
B.
@] Q
NH)J\CH3 NH)J\CHB
Q-0
Br
C.
NH, NH»
Br
A= , B =
D.
NH, NH;
Br Br
A = , B =
COCH; COCH;
Answer: B
Solution:

Aniline reacts with acetic anhydride to give acetanilide.
The acetic acid part is removed and N-acylation takes place by nucleophilic substitution reaction.



)
NHgll

O 0 03 o)
N o e ]
\CHg—C—O—C—CH3—> Ph—NHz—CJEE)—C—CHS
—="Acehc anhydnde
Aniline
O
Il
NH—C—CH; MNHCOCH,
o Be @ ¢ CH,COOH
CH,COOH
R t
oom temperature )
Br Acetanilide

(B)

p-bromoacetanilide
Acetanilide is brominated with bromine/acetic acid. As -NHCOCH, is ortho/para directing group (since lone

pair on N activates the ring).
Bromine attached to para position is the major product losse.

Question142

The total number of reagents from those given below, that can convert
nitrobenzene into aniline is ........ (Integer answer)

I . Sn—HCI Il .5n—NH,OH

I1] Fe—-HCIl | IV .Zn—HC(CI

V .H,—Pd VI .H, —Raney nickel

[31 Aug 2021 Shift 1]

Answer: 5

Solution:

The nitrobenzene can be reduced to aniline via followingreagents.
(1) Sn-HCI (V) H, -Pd

(1) Fe-HCI (V1) H, (Raney Ni)

(IV) Zn-HCI

Question143



The correct structures of A and B formed in the following reactions are

OH 0 0
H./Pd )I\D)I\ B

CoHsOH A 1eq. * (Major product)

NO,
[27 Aug 2021 Shift 2]

Options:

A.
OH OH ©

A= B = CHj
NH> NH,

B.

0 0
A o

N @ | Bz @
NH; NHY

O

Hj

CHs

OH 0~ CH,

NH, NH,



OH OH

A= B =
NH, NHYCHS
0
Answer: D
Solution:

Since, only one equivalent of acetic anhydride is present and —~NH, group is more nucleophilic than - OH

group due to lower electronegativity of nitrogen. So, it attacks at the carbonyl center of acetic anhydride
forming the product B

Hl-;j CH; .;} CHz
Lzlldll — e

MOy CH:I
p-nitrophencl
o- amlnnphen-::-l g:.
IMajor E:vrcuduc:]
Mechanism
OH
_MaPd | + CH,CO0H
I."aHECIH
- ro)
N x aMH HM 9] HM
2 "\____/.'I >'_ | F:._.-:] >=G
H CH:
i) =0 :

Therefore, the option (d) is correct.

Question144

NH,

P
CH,C0),0

% (Major product)
NH,

0
The major product in the above reaction is

[26 Aug 2021 Shift 2]
Options:

A.



"NHCOCH,;

NHCOCH;

- 0

NH

NHCOCH;

a ;
o 48]

NH4CH,COO0"

NHCOCH;

=
;
o

NHCOCH;

NH,

SN

Answer: D

Solution:

Since — CH, — NH, is more basic, the resulting amide will fail to react further. Therefore, imide formation

takes place at only one site (i.e. primary amine). The complete reaction is as follows :
MH- 0 0 NH~
J A I
-~ ,

NH NH
? : OH

Question145



Which one of the following gives the most stable diazonium salt?
[1 Sep 2021 Shift 2]

Options:
A.

CH;—CHy—CHy—NH,

B.

/@z NHQ
CH

3

C.

I
CH:._—Cl,‘,—NHQ
H

D.

@, NHCH;

Answer: B

Solution:

Primary amines react with NaNO, and HClI to give diazonium salts.

NaMO+HCI B~

Propylamine Dhazonium salt

[h}HHC@NH; NaNOs+ HCI He ,::: ®=NCId

-methivianiling Most stable diazonium
F = salt dusto +H effect

MaNDy + HE
e

@
{€) CHy— CH—NH, H,C—CH—N=N

CH, CH,

Z-methylethanamine

(d) <6\ HCH, o <O>—I|\1 CH,
N—0O

MN-methwlamline

. . . N-alkyl nitroso ,;-lmll_le . .
Diazonium salt is not formed rather N-alkylnitroso amine is formedas product.

=~ In option (b) the most stable diazonium salt is formed.




Question146

Identify A in the following reaction.
NH,

K?CTQD} A

[1 Sep 2021 Shift 2]
Options:

A.

B.

KO

C.

Ok

D.

NO,
(T

Answer: A
Solution:
Aniline reacts with potassium dichromat (K,Cr,0,) to form

1,4 - benzoquinone as the product. The nascent oxygen produced
from (K,Cr,0,) reacts with aniline to form 1,4 - benzoquinone with the removal of NH4+ion.



This reaction involves oxidation of aniline

NH, 0
oo [

Apiling

(4]
1 4-benroquinons

Question147

The major product Z obtained in the following reaction scheme is:
NH,

MMy HU | Cu, Br, ~ HNO,
: »X >»Y———>7
Br LR K H,50,

[Jan. 09,2020(1)]

Options:

A.

g
¢

(

B.

,r""li
B S

Br
Br
NO,
C.
NO,
Br /@: Br
NO.
D.
N,
Br

)
T
m’@



Answer: B

Solution:
NH, N, €I Br
NaMNO, + HCI Cu,Br.
Br Br Br
X Y
Br
HNO,
H,80,
Br
NO,
z
Question148

Consider the following reactions,
(1) NaNOyHCL 03 7C
(i) j*;-naph_m‘.\i-NﬂH

s Colored Solid
m/

\
\ Br.H,0 . :
_— =t - (__ -1I LlhBr]

The compound [P] is:
[Jan. 09,2020(11)]

Options:
A.

NH,

CH,



NHCH;,

CH,
C.
CH,
D.
NH,
CH,
Answer: C
Solution:
NH,
Br
Bro, H.0 Br
NH, =
CH,
— Br
CH, (CH NBr,)
P NLCT
‘\.'u"-.'l:lz
TR
CH,
[i-Naphihol
| NaOH
v
HO

CH,

Coloured compounds




Question149

The decreasing order of basicity of the following amines is:

NH, _N NH, ‘ ‘

5 U O ¥
. H

(A) (B) (©) )

[Jan. 09,2020(11)]

Options:

A.(A)>(C)>(D)>(B)

B.(C)>(A)>(B)> (D)

C.(B)>(C)>(D)>(A)

D.(C)>(B)>(A)> (D)

Answer: D

Solution:

Basic strength of amines depends upon availability of lone pair of electrons. Aliphatic amines are more basic
than aromatic amines.

Question150

The increasing order of pK | for the following compounds will be:
NH,-CH =NH
(A)
N

@

(B)
CH,NHCH,

©)
[Jan. 07,2020 ()]
Options:
A.(B)<(C)< (@A)

B.(A)<(B)<(C)



C.(O)<(A)<B)
D. (B) <(A) <(C)
Answer: D

Solution:

Conjugate acid of guanadine(B) is resonance stabilised and have 2 resonance structure. Similarly conjugate
acid of (A) is also resonance stabilised and have one resonance structure. (C) does not exhibit resonance
structure.

therefore the basic orderis, k, : (B) > (A) > (C)

~pk, 1 (B) < (A) < (C)

Question151

In the following reaction sequence,
NH,

Ac,Th Br,
= A s
AcOH

CH,

the major product B is:
[ Jan. 07,2020(IT)]

Options:
A.

NHCOCH

)\/B'

5
3

NHCOCH,
Br.

O

Cl I:Iir



NHCOCH,
COCH,

O
T
CH,

D.

NHCOCH,

Br
CH;

Answer: A

Solution:

NH, NHCOCH, NHCOCH,

. Br
Ac 1-) T=
— Aol

CH,

CH, : CH,
(A) (H}

Question152

Which of these will produce the highest yield in Friedel Crafts reaction?
[Jan.09,2020(1)]

Options:
A.

CONH,

@,[HI



Cl

O

D.

NH,

Answer: C

Solution:

Aniline and phenol form complex with lewis acid. Chlorobenzene produces highest yield in Friedel craft
reaction among the given options.

Question153
The increasing order of pK  values of the following compounds is :
NCH,),  NICHG,  NHCH,  NHCH,
CN OH
OCH,
[Sep. 06, 2020(1)]
Options:

A. 11 <IV <III <1
B.I <II <IV <III
C.II <I<III<IV
D.I<II<II<IV
Answer: B

Solution:



N(CH;), N(CH;), NHCH, NHCH,

CN OH
'H,
I [l 1l v
R eflect (-1 effect (-l eflect
and -1 effect of -CN of -0
of {M'H, gromp) Eroup)

—OCH , group increases electron density of ring at o - and p - position making (I) most basic. (Ill) is least

basic due to — | effect of — CN group at meta position.

Since, — | effect of -CN > —1 effect of —OH group.

Hence, correct basic strength will follow the order

I>IT>1V >1I1

Basic strength « S S
pK, value

OrderobevaIue is, I <II <IV <III.

Question154

Which of the following compounds can be prepared in good yield by
Gabriel phthalimide synthesis?
[Sep. 06, 2020(11)]

Options:
A.

CH,NH,

B.CH,—CH,-NHCH

3
C.
0
i ,CH, - C -NH,
D.

NH,



Answer: A

Solution:

Gabriel phthalimide synthesis gives 1° amine in good yield.

Question155

The most appropriate reagent for conversion of C,H .CN into
CH ,CH,CH,NH , is:
[Sep. 05, 2020 (I)]

Options:
A.NaBH,

B. CaH ,
C.LiAlH,

D. Na(CN)BH,
Answer: C

Solution:

LiAlH,
CH,CH,-C=N »CH,CH,-CH,-NH,
NaBH , does not reduce R —CN

Question156

The increasing order of basicity of the following compounds is:
N
NIBISIS
YT
H 5 H

BY iB) () ([
[Sep, 05,2020( I)]

Options:



A (A)<B)<(O)<(D)
B. (B) <(A) <(D) <(C)
C.(D)<(A)<(B)<(C)

D. (B) <(A) <(C)<(D)

Answer: B
Solution:
(A) | (B)
.Ni
| H
sp b, N atom s hyb. N atom
{loealised 1.P) Idﬁ.’l-.bt.;ilhh‘ﬂ LE)
(©) { \ (D) (/ \,}
N .
~H
sp b, N atom H
(localised L.1") wp’ hyb. N atom

(localised P with
partial negative ch.)
Thus, increasing order of basicity is (B) < (A) <(D) <(C)

Question157

The final major product of the following reaction is:

Me
li};\c_,ﬁ' Pyndine
(i) Br,, FeCl,
(i OH 7 A
NI,
[Sep. 05, 2020(11)]
Options:
A.
Me
Br

NI,



Me Br
NH,
C.
Me
Br
NH,
D.
Br
Me
NI,
Answer: D
Solution:
0
NH, HN-C-CH,
Ae, O
—_—
Py
CH, CH,
i
HN-C-CH, NH,
Br, OH A
—
Fetir,
CH, CH,

RBr Br




Question158

In the following reaction sequence, [C] is:

NH,

(I NaND, = HOL 0570 Cl.
> [A] —> [B]

[ Culy + HOL

CH,
Natdry cther
! €]
(Mujor product)
[Sep. 04, 2020(11)]
Options:

A

B.
L'I—@—(‘]l,—@—{'llj—{ 1

:1':1: {l‘lllz

D.

Answer: A

Solution:



N,Cl 1l

NH, s
@ [N aN0, - HUL 0.5 @ [NTH
~ —+ — —
H
CH,

CH, CH,

[A]
@ hl ¢ by ether

CH, CH, Cl
[A] [B] l

CI—@—(‘H:- L’Hz—@— al

vl

Question159
Three isomers A, B and C(mol. formula C;H | N ) give the following
results:
A and C—>P + Q_“*"* R (product of A)+S (productof C)
(E(ul)w?qgjitﬁ?)
C,H ,S0,Cl
R has lower boiling point than S B——" alkali-insoluble product
A, B and C, respectively are:
[Sep. 03, 2020 (ID)]
Options:
A.
N, CHNH, NH,
: :cuf_cn;
CH, CH,CH,
B.
NH, CHNHCH, CH.CH,
@:m_.rn,,l @ HN



CH-CH, NHCTLCH, MH,

H,N CH,CH,

CH.CH, CH,NHCH, NH,

H,CH,
NI,

Answer: B

Solution:

NH, N,C1

@ _ llN{ll @ _
- -
DeC S
CH, CH, CH, CH,

(A) iy

OH OH

Hydrolysis @( KMaD, 1 @
iR} COOH

CH,CH,

CH, NHCH, (0]
CHeSOLC Il
T Ph-CH,-N-S-Ph
insberg 1

reagent |

H.C O
Insoluble in alkali

(B

CH,-CH, CH,-CH,

HNO, /@r
—l
0°C.5°C
H.N N,
= () : i

CH,CH, COOH

KMaO, H @

HO HO (S)

H,OMH

Question160



The major product of the following reaction is:

- 0

NaNO,/H"
O——"
(ii) CrO,/H "
(iii) H ,SO, (conc.), A
[Jan. 12,2019 (ID)]

Options:

A.

RGO
0

B.

u;{:\&(u, : jo

C.
0
L. (
Y \g
0
D.

HO

Answer: A

Solution:



)
(i) NalN O, H- (i) G0, HY
—_— ———F
NIH, JH

(1) I[l.‘ﬂ]'_., fconc.), A .

- —%
OH hvdrolysis, cvclisation

O

Question161

In the following compound,
N ®

e

the favourable site/s for protonation is/are:
[ Jan. 11,2019 (ID)]

Options:
A. (a) and (c)

B. (b), (c) and (d)
C. (a) and (d)

D. (a)

Answer: B

Solution:

Higher the electronegativity (sp2 > sp3) of an atom, more will be its capacity to take proton. Thus N labelled as
(b, (c) and (d) are better protonated than the N at (a) and (e).

Question162



The major product formed in the reaction given below will be:

NH, \mn
A, Htl 0 5%
[Jan. 10,2019(1)]

Options:

A.

OH

COJ
Oi>’
C(T

Answer: A

Solution:

NHa wl[
/\?_/ T Neh(y -

T,
Lo HC! (aq), 05 °C |
s C! (aq), -5 °C N

Question163

Arrange the following amines in the decreasing order of basicity:
sl sNe
H

H
1 ] I



[Jan. 9,2019(1)]
Options:

A 1>11>1II
B.III>I>1I
C.II>1I>1
D.I>1I>1I

Answer: B

Solution:

Compound, Il is most basic as the lone pair of nitrogen is easily available for the donation. In case of

compound (I) lone pair is not involved in resonance but nitrogen atom is sp2 hybridsed, whereas in compound
Il the lone pair of nitrogen is involved in aromaticity which makes it least basic.

Question164

The major product obtained in the following reaction is:
oH
(CH 00, Opyndine 11 eg.)

— »
roam Lenp

“ | NH,

[Jan. 9,2019 (11)]
Options:
A.

= =

| NHCOCH
a ’

B.




OCOCH,

NH.

(H

NHICOCH,

Answer: D

Solution:

—NH, is a stronger base than —OH , hence 1 equation of acetic anhydride will acetylate only -N H , group.
Reaction involved:

(H
I
NH; + (] I_«l—l[Ii'gJ—E—{ZH_._ —_—

0 =z
nitrogen 15 more nucleophilic 2|5
=
ERR=
=1n
g _
TH S| 2
= CH:COOH ¢&—
'|~.H
O—0C—CH,

Question165

The increasing basicity order of the following compounds is:

(A) CH,CH NH,
(B) CH ,CH, N 3H
(O)H,C- Ng—CH
CH,
(D)Ph—~ —H
[Jan. 9,2019 (I1)]

3



Options:
A.(D)<(C)<(B)<(A)
B. (D) <(C) <(A)<(B)
C.(A)<(B)<(C)<(D)

D.(A)<(B) <(D)<(CO)

Answer: B
Solution:
PK
(A)EtNH, 3.29
(BXENNH 3.00
(C) MeN 422
(DYPh—-NH —Me | 47

So, order of basic strength is:
CH,—-NH «CH,>C,HNH,> Me,;N >  PhNH —Me
2C,H ggroups |C,H ; group steric factor  © ~ pair delocalised over ph —ring

(B) > (A)>(C) > (D)

Question166

The increasing order of reactivity of the following compound towards
reaction with alkyl halides directly is:

0
O
(Al (A
CN
1) (D)

[Jan.12,2019(1)]



Options:
A.(B)<(A)<(C)<(D)
B.(A)<(B)<(C)<(D)
C.(B)<(A)<(D)<(O)

D.(A)<(C)<(D)<(B)

Answer: A
Solution:
NH, N ill
NI, C—NH,
legieire e
0
il () (Ab (1]
o emily o oot easlly availsile  [pode ceallsed N )
ovmlabic due o lgp (UN) e Yo o0 Zp present
Question167

The increasing order of the reactivity of the following with LiAlH , is :
[Jan. 12,2019(11)]

Options:
A.
)
HCs NH,
B.
8]
H.C,; OCH,
C.
O
H.C; y



H;L‘/‘IF\O/‘H)\C:H:,

1

Answer: C

Solution:

The reactivity order of carboxylic acid derivatives depends on the electrophilicity of the carbonyl carbon and
leaving tendency of the leaving group. Leaving ability of the four groups is
—Cl >-COOC,H ;>—-OCH;>-NH,
Therefore, reactivity order towards LiAlH , is

(@) KOH (alc.) (i) NaNH, Inliq . NH,
CH,-CH,C-C-H————pCH,CH,CcH -CH, »CH,CH,C=C-H

|
Br

Question168

A compound ' X ' on treatment with Br,/N aOH , provided C,H (N , which

gives positive carbylamine test. Compound 'X" is:
[Jan. 11, 2019 (IT)]

Options:

A.CH,COCH ,NHCH,
B. CH ,CH ,COCH ,NH,
C.CH ,CH,CH,CONH

2

D. CH ,CON (CH ,),

Answer: C
Solution:
Br,NaOH CHCI,
CH ,CH,CH,,CONH,, »CH ,CH,CH N H, » CH ,CH ,CH N C
X) (Hofimana rearrangcment) (C;HN) KOH(Carbylamine reaction)

Question169



What will be the major product in the following mononitration reaction?
©\ : HNO,

H conc. H;St ’_1;.
[Jan. 10,2019 (IT)]
Options:

A.

el

B.

0
|
|

Answer: D

Solution:

In the given nitration reaction, major product will be formed as per the activating group, -N H part of
(0] (6]

| Il
—NH - C-is activating, while —C— part is deactivating group.



7N o ON_
Lx N 0

= N /T/"‘-—«.\ HNG, j J
— 3 e
canc. H.50, SN N PN

H ~F )
\"'\-\.‘_ -
Activated Deactivated H e
fing ring

Question170

The compounds A and B in the following reaction are, respectively:

HOCHO = HOI AglN
@ » A L »B

[Jan. 9,2019 ()]

Options:

A. A = Benzyl alcohol, B = Benzyl cyanide

B. A = Benzyl chloride, B = Benzyl cyanide

C. A = Benzyl alcohol, B= Benzy 1 isocyanide

D. A — B enzyl chloride, B - Benzyl isocyanide

Answer: D
Solution:
CH, Ol
AN
@ + HUHO + HCT — @ = L
Banzy] chbori de
(A)
CHs N
Benrv] isocvanide

i8]

Question171



The major product of the following reaction is:
0
Il

C
S
@ NH? (1) Br kv
'—}
l'.:l].l‘.:'llj (u) KOH (duily

[Jan. 9,2019 (11)]
Options:

A.
o
B.

0
0
cH,

I

Q

N
H

D.

f’,

7z

= CH,

Answer: C

Solution:

Reaction involved for the given reaction:
7 | NI

-

= CH,




Question172

The increasing order of the pK, of the following compounds is:

S
T 0
lll Ell
NAAJ@
ON .
1w S
Ill IJI
C A
oA

[April 12, 2019 (I)]
Options:
A.(A)<(O)<D)<(B)
B. (C) <(A) < (D) < (B)
C. (B) <(D) <(A) <(C)
D. (B) < (D) < (C) <(A)
Answer: C

Solution:

Electron withdrawing group attached to benzene ring will reduce the basic strength and increase pK ,, while
electron donating group decreases pK .

Therefore the correct increasing order of pK, is

(B) <(D) <(A)<(O)

Question173



Ethylamine (C,H ;N H ,) can be obtained from N ethyl phthalimide on

treatment with:
[April 10,2019(1)]

Options:

A.NHZNH2
B.CaH2
C.NaBH4

D.H,0

Answer: A

Solution:

N -Ethyl phthalimide on treatment with N H, —NH , gives ethylamine.
N I-NH,

L
@ NGt N, @[ t;h
L"

i c H,
O 9
Il ll
C - NH -NH, ]
~NH - C.H, NI A

CO C' RINT
0
C,Hs
O
Il
N
— hH ¥ qu:[;_ -\:111
~ NH

O

In place of NH ,N H , 'we can also use H,O in presence of H “or OH  as a catalyst.

Questionl174



The major product of the following reaction is:
OH

ethyl formate (1 equiv.)

|
CH,°HCH,CH,NH,
[April 10, 2019 (I)]

triethylamine

Options:

OH

|
A.CH,- CH -CH =CH,

OH

|
B.CH,CHCH,CH,NHCHO

C.

0

O i
CH,CHCH,CH,NH,

D. CH3CH =CH —CHZNH2
Answer: B

Solution:

OH

1]
I K GI
CH,-CH-CH,-CH,-NH\ H - C-0-C,H,

T” ‘|' T‘)

CH,~ CH - CH, Cu_.-&iim ula/?} C,H.
H H
(CHqBN
H L0
CH,~CH {'H: ['I"I... NH-C - H-=CHOH
Question175

Which of the following is NOT a correct method of the preparation of

benzylamine from cyanobenzene?
[April 10,2019(11)]



Options:

A.H,/Ni

B. (i) LiAlH, (i) H,0"

C. (1) SnCl,+HCI( gas) (i) NaBH ,

D.@))HClI/H,0 (i))NaBH,

Answer: D
Solution:
CH,NH,
N,
CH,NH,
(Y (1) LiAlH, ,
(ai) 11,0*
. CH = NH CH,NH,
(0 SnCl HE {11) NabiH,
COOH CH.OH
| @nano @ NeBlL,
Questionl76
The major product 'Y 'in the following reaction is:
Ph Cll, -
Wl/ ~Na0Cl | x___:.r_km_i_) v
(i} anilineg
0
[April 10, 2019 (II))
Options:

A.



/_C.‘

HN Ph
B.
= /Ph
N
@ G
C.
NH,
o Am
D.
NH,
) <ﬂ
Ph
Answer: A
Solution:
(§]
C—CH, C—OH
1. NaO(Cl
1LH
{Haloform |
resctionh f”’“
0
i
Cc—Cl
(I}
Ph NH,
C-Ph -




Question177

Hinsberg's reagent is:
[April 9, 2019 (ID)]

Options:

A.CH LOCl
B. SOCI,

C. C,H SO,Cl
D. (COCl),

Answer: C

Solution:

Hinsberg's reagent is benzenesulphonyl chloride (C;H ;SO,Cl). It is used for detection of primary, secondary
and tertiary amines.

Question178

Which of the following amines can be prepared by Gabriel phthalimide
reaction?
[April 8,2019(1)]

Options:

A. n -butylamine

B. triethylamine

C. t -butylamine

D. neo-pentylamine

Answer: A

Solution:



Primary amines are prepared by Gabriel phthalimide synthesis

PNl NN
0 NK - CHLO—= O N- CH
~( ﬁ/ -\“(-‘I'P""-Ir
Pot. phthalmde l NaOH{aq)

AL UM NGa

"
O £ HNI,
T M) ™Nn

Question179

In the following compounds, the decreasing order of basic strength will be:
[April 8, 2019 (I)]

Options:
A.CHNH,>NH,>(C,H,),NH
B.(CH),NH>NH,>CHNH,
C.(CHy),NH>CHNH,>NH_,
D.NH,>CH/NH,>(C,H,),NH
Answer: C

Solution:

(C,H,),NH >C,H,NH,>NH,

Question180

Polysubstitution is a major drawback in:
[April 8,2019 (II)]

Options:

A. Friedel Craft's alkylation
B. Reimer Tiemann reaction
C. Acetylation of aniline

D. Friedel Craft's acylation



Answer: A

Solution:

Polysubstitution is a major drawback in Fricdel Craft's alkylation because the introduced alkyl group is
activating and gives polyalkylated product.

Question181

The major product in the following reaction is:

NH,
N
N
T o
N NZ
H

[April 8, 2019 (ID)]
Options:

A.

NH,
N =
/‘ N
.
H (!1..'3

B.

NH,
N =,h
{ l/j
o
H

C.

NHCH,

<;J©



NH,
{ f
T
CH,
Answer: D
Solution:

NH, NH,
(’NILN}W Bese ,«NﬁN en
1'|‘] w’) N N’) _‘

(=)
H !
NH,
N N
<)
N N
CH,
Question182
The major products A and B for the following reactions are, respectively:
0
1
(A1 (1)
[April 9, 2019 (II)]
Options:
A.

Huﬁji\/l S

B.



0
é/vn Crvt.'u;mj
on
(‘5/\/“ O/vc:u;cu:

D.

H( CN H( CH,~-NH,
6/‘\/' 6/\/“

Answer: C

Solution:

hl\.
D\T‘.\U
H Pd

Question183

The major product obtained in the following reaction is:

NH,
{n) L'[i['l:,a'KUll

(i) PUCH,
cN O

[April 8, 2019 (IT)]

Options:

A.



H
NCH,

cn O

H
NCHCI,

CN  OH

NCH,

Answer: D

Solution:

NIIL, NC
: CHCL, KOH

CH, (Corbylamine

reaction)
N O cN O
H.Pd-C
NH - CI,

H,N OH




Question184

Benzene diazonium chloride on reaction with aniline in the presence of
dilute hydrochloric acid gives:
[April 12, 2019 (ID)]

Options:

A.

B.
H,N

C.

Q,\- .N@NH:
an-m@

Answer: C

Solution:

N,CI NH,
© O




Question185

Aniline dissolved in dilute H CI is reacted with sodium nitrate at 0°C. This
solution was added dropwise to a solution containing equimolar mixture of

aniline and phenol in dil. H Cl. The structure of the major product is:
[April 9, 2019 (I)]

Options:

A.

O vl on

B.

O v

C.

@—\:h‘.@ NH,

D.

Onev-0<0)

Answer: C

Solution:

In acidic medium, benzene diazonium chloride reacts with aniline (a basic compound) forming a, dye (c).

(c)

Question186

Coupling of benzene diazonium chloride with 1 -naphthol in alkaline
medium will give:
[April 8, 2019 (I)]



Options:

OH

o Yt

N
n

HC

(-

C.

T

OH

D.

E ;—[JH
N
Il
N

>

Answer: C



Solution:

N=N_C,H,

Question187

Products A and B formed in the following reactions are respectively:
NH, - CH, - COO

C NI,

+ HNO, > A »B

SO,H

[Online April 16, 2018]

Options:
A.
O
N=N-0- tllrm N=x—©—r~mj
s
s0.H SOH
B.
0
N-!«.‘-()El‘ﬁ'lll N-N-H-@
and
SO H SO,H
C.
N=NCOCH, N-N@
and

SO,H SO,H



N=NCOCH,

and HO.S N NH,
H .
SO.H
Answer: A
Solution:

4]

0
+ [T , no
NH, - CH,- €00~ *NO nl CH, N=N-0 C CH,
HMNLY
SO;H SO,H
Al
.\';.\'Om
0.4
SO .H
()
Question188

The increasing order of diazotisation of the following compounds is:

NH,
(A) NH, (B)
COOH
H (sl 0 NH,
o ¥ T
COCH,
Ne'
NH,

[Online April 15, 2018 (I1)]
Options:

A. (D) <(C)<(B)<(A)
B.(A)<(D)<(B)<(O)

C.(A)<(B)<(C)<(D)



D. (A) <(D) <(C) <(B)
Answer: D

Solution:

Aromatic diazonium salts are more stable than aliphatic diazonium salts. The higher stability of aryl
diazonium salts is due to resonance. Electron donating substituents increase electron density on benzene
ring. Hereby they increase the stability of diazonium salts. Electron withdrawing substituents decrease
electron density on benzene ring. Hereby they decrease the stability of diazonium salts. -COCH , group is

electron withdrawing and hence, diazonium salts from (D) is lessstable than that from (B). Although - O-
COCH , iselectron donatingsubstituent, but it is present in metaposition. Hence, it will not have significant

effect on stability.
Therefore the increasing order of diazotisation is
(A)<D)<(C)<(B)

Question189

The major product formed in the following reaction is:
NO,

) NaOCHzilog) |
Cl - »
Hemt

C
CH,

[Online April 15, 2018 (I1)]

Options:
A.
NO,
Cl
H,
B.
NO,

Cl



NO,
CH,

NO,
Cl
CH,
Answer: A

Solution:

Note: In the given reaction a molecule of H Cl is lost and C = C double bond is formed. Thus it is
dehydrohalogenation reaction. Nitro group is electron withdrawing group. Hence increases the acidity of H
atom (attached to C atom bearing nitro group) which is removed easily. Further the newly formed double
bond is in conjugation with nitro group.

y

NO, 2
) NaOCHy(leq.)
Cl Heat ’
C C _
CH, "

CH,

Question190
The increasing order of nitration of the following compounds is:
OCH,  CH,

<fslele

(D)

[Online April 15, 2018 (I)]
Options:
A.(A)<(B)<(D)<(C)
B.(A)<(B)<(C)<(D)

C.(B)<(A)<(C)<(D)



D. (B) <(A) <(D) <(C)
Answer: A

Solution:

In the given substituted benzene rings, the substitutents methoxy (~OCH ;) and amino (-N H ,) are strongly
activating groups, while methyl (—CH ,) is weakly activating and chloro ( —ClI ) is a deactivating group towards

electrophilic aromatic substituation reaction. Since among methyl and methoxy group, methoxy group is more
reactive than methyl group, (c) is more reactive than (d). Although amino group is strongly activating group, it
gets protonated in presence of acid to form anilinium ion (=N H ,) which is strongly deactivating. Hence, (a) is

less reactive than (c) and (d).
Chloro group is also deactivating group but less deactivating than (~N H ,). Thus order is (a) < (b) < (d) <(c)

Note:

The activating groups increases the electron density on benzene ring and thus increases the rate of
electrophilic aromatic substitution reaction. The deactivating groups decreases the electron density on
benzene ring and thus decreases the rate of electrophilic aromatic substitution reaction.

Question191

Among the following compounds, the increasing order of their basic
strength is:

o O
ol

(11T

A,

[Online April 9,2017]
Options:
A.AD)<I)<AV)<dII)
B.(I1)<I)<II1)<(IV)
C.(1)<(I1)<AV)<(II)
D.(1)<II)<II1)<(IV)
Answer: A

Solution:



I) Resonance leads to a decrease in basic strength. In aniline, the lone pair electrons of N are in resonance
with the benzene ring. Hence, the lone pairs are not easily available to donate, hence it has less basicity.

II) Pyrrole is an aromatic compound, here also lone pair of electrons are involved in the aromaticity, hence it
has the least basicity.

1) In the given structure, N is bonded with 1 methyl and 2CH,, groups. Hence, due to the +I effect, it is the

most basic compound among them all.
IV') In the given structure, N is attached with only one CH group, so it has less basic character than IlI.

Therefore, the basic strength of given compounds is Il < <V </Il.

Question192

Which of the following compounds will form significant amount of metal

product during mono-nitration reaction?
[2017]

Options:
A.

OH

OCOCH,

NH,

NHCOCH,

Answer: C

Solution:



Nitration takes place in presence of conc. HN O, +conc.H ,SO, In strongly acidic medium, amine is converted

into anilinium ion (—-NH ;); substitution is thus controlled not by -N H , group but by —N H ; group which,
because of its positive charge, directs the entering group to the meta-position instead of ortho- and para.

:NH, NH,

Conc 'II\[I"

CODL [11504

-NH,gp : NH,gp:

o, pedirecting m-directing
Question193

In the Hofmann bromamide degradation reaction, the number of moles of
N aOH and Br, used per mole of amine produced are :

[2016]
Options:

A. Two moles of N aOH and two moles of Brz.
B. Four moles of N aOH and one mole of Brz.
C. One mole of N aOH and one mole of Br,.

D. Four moles of N aOH and two moles of Br,.

Answer: B

Solution:

RCONH, +Br,+4NaOH — R—NH,+K ,CO,+2NaBr+2H,0

Question194

The test to distinguish primary, secondary and tertiary amines is:
[Online April 9, 2016]

Options:
A. Sandmeyer's reaction

B. Carbylamine reaction



C. Mustard oil test
D. C6H 5SOZCI
Answer: D

Solution:

Primary, secondary and tertiary amines are distinguished by Hinsberg reagent test. The Hinsberg reagent is
an alternative name for benzene sulphonyl chloride (C,H ;SO,Cl)

Question195

The " N " which does not contribute to the basicity for the compound is:

6 7

N~ N
IN
k/j[ s

H
[Onl;ne April 10,2016]
Options:
A.NO9
B.Nx3
C.N|
D.N7

Answer: A

Solution:

Lone pair of N is involved in aromatically.

Question196

Fluorination of an aromatic ring is easily accomplished by treating a
diazonium salt with H BF ,. Which of the following conditions is correct

about this reaction?
[Online April 10, 2016]



Options:
A.NaF /Cu

B. Cu,0/H,0

C. Only heat
D.NaNO,/Cu
Answer: C

Solution:

Question197
In the reaction
NH,
Nl:t:__t.{lll[l D L'L!_'H';KL'_'\] » E + N:
CH,

the product E is :
[2015]

Options:
A.

CN

CH,



CH,

COOH
CH,
D.
Answer: A
Solution:
NH, N=N(I
NaND,HCI
0-5C
CH, CH,
D)
CN
A
CH,
1E}
Question198

Arrange the following amines in the order of increasing basicity.
[Online April 10,2015]

Options:

A.



NH, NH,

CH,NH, < @ @

OCH, NO,
B.
NH, NH,  NH,
< < CHNH,
OCH, NO,
C.
NH, NH, NH,
@ y @ < < CH,NH,
N, OCH,
D.
NH, NH, N,
< < CH,NH,
OCH, NO.
Answer: C
Solution:

Aliphatic amines are more basic than aromatic amines thus methylamine is most basic. Electron donating
groups increase the basicity whereas electron withdrawing groups decrease the basicity of the aromatic

amines. Thus p7 methoxyaniline is more basic than aniline which is further more basic than p -nitroaniline.

© @ < CH, — NH,

OCH,

Question199



On heating an aliphatic primary amine with chloroform and ethanolic
potassium hydroxide, the organic compound formed is:
[2014]

Options:

A. an alkanol

B. an alkanediol

C. an alkyl cyanide

D. an alkyl isocyanide

Answer: D

Solution:

(Carbyl amins reaction)

R—CH,—NH,+CHCl,+3K OH (al c) »R-CH,~NC+3KCl +3H,0
Alkylisecyanide

Question200

Considering the basic strength of amines in aqueous solution, which one
has the smallest pK | value?

[2014]
Options:

A. (CH 3)2N H
B. CH 3N H )
C.(CH 3)3N

D. C6H 5N H 5
Answer: A

Solution:

Arylamines are less basic than alkyl amines and even ammonia. This is due to resonance. In aryl amines the
lone pair of electrons on N is partly shared with the ring and is thus less available for sharing with a proton.
In alkylamines, the electron releasing alkyl group increases the electron density on nitrogen atom and thus
also increases the ability of amine for protonation. Hence more the no, of alkyl groups higher should be the
basicity of amine. But a slight discrepancy occurs in case of trimethyl amines due to steric effect. Hence the



correct order is

(CH,),NH >CH,NH,>(CH,),N >CH ,NH,

Question201

The major product of the reaction

NaNO2 ' HaSOy

X

NH, OH

[Online April 9, 2014]

Options:

)

Answer: B



Question202

The final product formed when methyl amine is treated with N aN O, and

H Cl is:
[Online April 19,2014]

Options:

A. Diazomethane
B. Methylalcohol
C. Methylcyanide
D. Nitromethane

Answer: B

Solution:

CH,NH,+HNO, — CH,OH +N,+H,0

Question203

Complete reduction of benzene-diazonium chloride with Zn/HCIl gives:
[Online April 11, 2014]

Options:

A. Aniline

B. Phenylhydrazine
C. Azobenzene

D. Hydrazobenzene

Answer: A

Solution:

On reduction with Zn and HCI, C.H ;N ,CI forms aniline as the main product.




Question204

Conversion of benzene diazonium chloride to chlorobenzene is an example
of which of the following reactions?
[Online April 12, 2014]

Options:

A. Claisen

B. Friedel-craft
C. Sandmeyer
D. Wurtz

Answer: C

Solution:

CuCl /HCI
CH N CI »CHCl+N,

6572 .
Benzene diazoniumchloride or Cu + HCI Sandmayer’s reaction

Chloro benzene

Question205

In a set of reactions p -nitrotoluene yielded a product E.
CH,

Hr4 Sn: HCI
—_———

B———(C
Feliry
‘."{HN[}_w »D CuBr »E
NO, HCI HBr

[Online April 19, 2014]

Options:
A.
CH,
Br Br
Br



CH,
Br

Br

CH,
Br

Br

C'H,Br

Br
Answer: B

Solution:

CH,

CH, H;
Br
Br, SwHC
— s
FeHr,

NO,

CH, CH,

HBr
CuBr

N = NCI*

Question206

A compound with molecular mass 180 is acylated with CH ;COCI to get a

compound with molecular mass 390. The number of amino groups present



per molecule of the former compound is:
[2013]

Options:
A.2
B.5
C.4
D.6

Answer: B

Solution:

o 0

|
R- NH, +CH,-C-Cl PR-NH-C-CH,
Mol . Mass = 16 —HC Mol . Mass = 58
Now since the molecular mass increases by 42 unit as a result of the reaction of one mole of CH ,COCI with

one-NH, group and the given increase in mass is (390 — 180) 210. Hence the number of -N H , groups
=210/42=35.

Question207

The order of basicity of amines in gaseous state is:
[Online April 23, 2013]

Options:

A 1">2°>3">NH,
B.3°>2">NH,> I’
C.3’>2">1">NH,
D.NH,>1">2">3"
Answer: C

Solution:

The correct order of relative basicity of amines in the gasphase is 3°>2°>1°>NH , The alkyl group releases
electron and thus, tends to disperse the positive charge of the alkyl ammonium ion and therefore stabilises it.



Since, NH4+ (from N H , ) has no such alkyl group, it is not stabilised to such an extent as alkylammonium
ion.

Question208

Carbylamine forms from aliphatic or aromatic primary amine via which of
the following intermediates?
[Online April 25,2013]

Options:

A. Carbanion

B. Carbene

C. Carbocation
D. Carbon radical

Answer: B

Solution:

OH /A -
RNH, +CHCl;+3KOH — RNC+3KCl +3H,0 CHCI > CCl,
Mechanism aelimination Dichlorocarbene
! Cl
[=]
R—TU‘CI; — R—Iﬁlig—t‘{.'lz —
H H
H H Cl
o_ / e
R_.LN_ \ i R—N—( N
| Cl | Cl

R—‘I-Cl=c< - S R—Ns= tﬁllr)
G g OH
N

D 8
R =+ HOH

Question209



The order of basicity of the compounds
S 0
SI®ISlN
’i‘ N N N
H
i H
(1) an (III) (IV)
[Online May 19,2012 ; Online May 26,2012]
Options:
A IV >1>111>11
B.I1>III>I1I>1V
C.IITI>I1>1V >11
D.II>1>I1I1>1V
Answer: B

Solution:

The order of basicity isI > 111 >11 >1V The lone pair of electrons on N is more readily available for
protonation in | and Ill than in I1. Il contains an oxygen atom which has -1 effect due to which it is less basic
than I. In compound IV lone pair of es on N-atom is contributed towards the aromatic sextet formation and
hence it is not at all available for protonation.

Question210

The conversion of benzene diazonium chloride to bromobenzene can be
accomplished by
[Online May 12,2012]

Options:

A. Reimer-Tiemann reaction
B. Friedel-Crafts reaction

C. Gattermann reaction

D. Azo-Coupling reaction

Answer: C

Solution:



Diazonium salts react with copper powder and hydrogen bromide to form bromobenzene. This reaction is
known as Gattermann reaction.

N = NCI

<E¥s

Question211

In the chemical reactions:

NH,
NaNO, CuCN
: A"
HCL278K A B,

the compounds A and B respectively are:
[2011 RS]

Options:

A. Benzene diazonium chloride and benzonitrile
B. Nitrobenzene and chlorobenzene

C. Phenol and bromobenzene

D. Fluorobenzene and phenol

Answer: A

Solution:

NH
‘\a"‘\J(L
l[('l 278K {Handnuwu
Dpzohzation reachion)

Henzene
dipzonium chloride
(A)

Bensonitrile
(B)



Question212

In the chemical reactions,
NH,

NaNO; (1) HBF;
(3
HCL 2T8 K (ii} heat

the compounds 'A' and 'B' respectively are
[2010]

Options:

A. nitrobenzene and fluorobenzene

B. phenol and benzene

C. benzene diazonium chloride and fluorobenzene
D. nitrobenzene and chlorobenzene

Answer: C

Solution:

cold

ArNH,+NaNO,+2HX
1° Aromatic amine

The diazonium group can be replaced by fluorine by treating the diazonium salt with fluoroboric acid (HBF , ).

The precipitated diazonium fluoroborate is isolated, dried and heated until decomposition occurs to yield the

aryl fluoride. This reaction is known as Balz-Schiemann reaction.
HBF, heat

Ar—N,’X ————PpAr-N,'BF ,-| ——PAr—F +BF ;+N,

»Ar—-N =NX +NaX +2H,0

Arene diazonium salt

Question213

Which one of the following is the strongest base in aqueous solution?
[2007]

Options:

A. Methylamine
B. Trimethylamine
C. Aniline

D. Dimethylamine.



Answer: D

Solution:

Note: Aromatic amines (e.g. aniline) are less basic than aliphatic amines due to delocalisation of electrons.
Among aliphatic amines the order of basicity in aq. solution is 2°> 1° > 3°. The electron density is decreased
in 3° amine due to crowding of alkyl group over N atom which makes the approach and bonding by a proton
relatively difficult. Therefore the basicity decreases.

=~ The correct order of basic strength is

Dimethylamine > Methyl amine > Trimethylamine > Aniline.

Question214

In the chemical reaction,

CH ,CH ,NH,+CHCl,+3K OH — (A) +(B) + 3H ,0,

the compounds (A) and (B) are respectively
[2007]

Options:

A.C,HNCand 3K Cl

B. C,H .CN and 3K Cl

C.CH ,CH,CONH, and 3K Cl
D. C,H N Cand K ,CO,.
Answer: A

Solution:

This is carbylamine reaction.
CH,CH,NH,+CHCl,+3KOH — C,H NC+3KCl +3H,0

Question215

The most basic compound among the following is
[2005, Online May 7,2012 |

Options:



A. Acetanilide

B. Benzylamine
C. p -Nitro aniline
D. Aniline

Answer: B

Solution:

@—[‘Hl NH,

compound is most basic due to presence of localized lone pair of electron on nitrogen atom while other
compounds have delocalized lone pair of electron.

Question216

Which one of the following methods is neither meant for the synthesis nor
for separation of amines?
[2005]

Options:

A. Curtius reaction
B. Wurtz reaction
C. Hofmann method
D. Hinsberg method

Answer: B

Solution:

Wurtz reaction is used for the preparation of hydrocarbons from alkyl halides.
RX +2Na+XR — R—R+2NaX

Question217



The correct order of increasing basic nature for the bases
NH,;,CH,;NH, and (CH,),NH is

[2003]
Options:

A.(CH,),NH <NH,<CH,NH,

B.NH,<CH,;NH, <(CH,),NH
C.CH;NH,<(CH;),NH <NH,
D.CH,NH,<NH,<(CH,),NH
Answer: B

Solution:

The alkyl groups are electron releasing ( + |) groups, thus increase the electron density around the nitrogen
thereby increasing the availability of the lone pair of electrons to proton or Lewis acid and making the amine
more basic. Hence more the number of alkyl groups, more basic is the amine. Therefore, the correct order is
NH,<CH,NH, <(CH,),NH

Question218

The reaction of chloroform with alcoholic K OH and p-toluidine forms
[2003]

Options:

A.

H_.{‘@h:{'l

B.

H,C @ NHCHCI,

C.

llli"A@—M'



D.

ux—@—m

Answer: C

Solution:

NH,
¢ CHCl;+ 3KOH —
H,
N=C

 3KCT+ 3H,0

CH,

Question219

Ethyl isocyanide on hydrolysis in acidic medium generates
[2003]

Options:

A. propanoic acid and ammonium salt
B. ethanoic acid and ammonium salt
C. methylamine salt and ethanoic acid
D. ethylamine salt and methanoic acid

Answer: D

Solution:

Ethyl isocyanide on hydrolysis form primary amines.

= H
CH ,CH ,N »C +H ,0————»CH ,CH ,NH , + H COOH

Question220



When a primary amine reacts with chloroform in ethanolic K OH then the

product is
[2002]

Options:

A. an isocyanide
B. an aldehyde
C. acyanide

D. an alcohol.

Answer: A

Solution:

C,H ,NH,+CHCl,+3KOH — C,H,N = C+3KCl +3HCl
(Ethyl isocyanide)




