ORGANIC COMPOUNDS CONTAINING NITROGEN
[JEE ADVANCED PREVIOUS YEAR SOLVED PAPERS]

JEE ADVANCED

Single Correct Answer Type

1.

The compound which on reaction with aqueous nitrous
acid at low temperature produces an oily nitrosoamine is:

a. Methylamine b. Ethylamine
¢. Diethylamine d. Triethylamine
(IIT-JEE 1981)

. Acetamide 1s treated separately with the following

reagents. Which one of these would give methylamine?
a. PCl b. Soda lime
c. NaOH + Br, d. Hot. conc. H,S0,
(IIT-JEE 1983)
Carbylamine test is performed in alc. KOH by heating a
mixture:
a. Chloroform and silver powder
b. Trihalogenated methane and a primary amine
¢. An alkyl halide and a primary amine
d. An alkyl cyanide and a primary amine
(ITT-JEE 1984)
Amongst the following the most basic compound is:
a. Benzylamine b. Aniline
¢. Acetanilide d. p-Nitroaniline
(ITT-JEE 1990)
Examine the following two structures for the anilinium

ion and choose the correct statement from the ones given
below:

a. (II) is not an acceptable canonical structure because
carbonium 1ons are less stable than ammonium ions.

b. (II) is not an acceptable canonical structure because it
1S non-aromatic.

¢. (II) is not an acceptable canonical structure because

nitrogen has 10 valence electrons.
d. (II) is an acceptable canonical structure.
(IIT-JEE 1993)

. Nitrobenzene can be prepared from benzene by using a

mixture of conc. HNO, and conc H,S0O,. In the nitrating
mixture. HNO; acts as a/an
a. base

¢. reducing agent

b. acid
d. catalyst (IIT-JEE 1997)

. In the following compounds

O 0
| N )

| [l 111 v
The order of basicity is




a. IV>I>I1I>11
c. lI>I>11>1V

b. [IlI>I>1IV>11
d. [>II>11>1V
(ITT-JEE 1997)

8. The most unlikely representation of resonance structures

of p-nitrophenoxide ion is:
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NP NN
a b.
- 0
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C d.
2
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(IIT-JEE 1999)

9. Among the following, the strongest base is:

a. C,H;NH, b. p-NO,C,H,NH,
¢. m-NO,.C{H,NH, d. C(H,CH,NH,
(IIT-JEE 2000)
10. The correct order of basicities of the following compounds
1S:
NH
CHrC{N . CHy—CHy—NH,
1 H 2
I
(CH3) NH, CH3; —C—NH,
3 4

a. 2)>(H>3)>4) b. (1)>(3)>(2)> (4)
c. D> >12)>4) d. (H)>12)>3)>(4)
‘ (IIT-JEE 2001)

(CH1)-NH (1) NﬂHﬂ:MCl .
11. F—Q_NOE = > (A) T »(B) is:

(i1) Ha/Ni

c. HENQ NH>
d. 03N‘©7 NHE

(ITT-JEE 2003)

12. Benzamide on reaction with POCI, gives

a. aniline b. chlorobenzene

¢. benzylamine d. benzonitrile
(II'T-JEE 2004)

13. The major product obtained when Be,/Fe is treated w1th

H CH1

H

a. H3C&/CH1 b. H;C&Cl‘h
C. C‘,C"h d. HIC‘,CHI

(IIT-JEE 2004)

14. In the compound given below the correct order of the

acidity of the positions X,Y and Z is

C(‘IOH
a. Z>X>Y b. X>Y>Z
& Xa>d>Y d Y>X>7Z7

(IIT-JEE 2004)

15. In the following reaction,

CH;NH, + CHCIl; + KOH — Nitrogen containing
compound + KCl + H,O. The nitrogen containing
compound is -

a. CH, - NH - CH;,4 b. CH;,-C=#N

+ = -+

¢c. CH;N=C d. CH,-N=C
| (ITT-JEE 2006)

16. In the fulluwing reaction,

: ~N Conc. H\iﬂn
Cone. Hs S{]..

the structure of the major product (X) 1s:

O
. 1L N—
O>N N



17. The correct stability order of the following resonance
structure is

H,C=N=N H,C-N=N H,C-N=N H,C-N=N
(h (I (i (V)
a. (D> >V)> 1) b. (I)> (II) > (1) > (IV)
c. (IH>M>U>AV) d. dID)> () >1V)> D)
(II'T-JEE 2009)
18. In the reaction

//""0 (1) NaOH/B I
HJC@C — r:ﬂ'h(T}
“WHy ¢ Hc?

e

structure of the product (T) is:
0
a. e~ N o

= Ng=g

(IIT-JEE 2010)

0]
d. H;C —@—( _5,;,0
NH—C

0O—CH, Br

(IIT-JEE 2011)

20. Amongst the compounds given, the one that would form a
brilliant colored dye on treatment with NaNO, in dil. HCI
followed by addition to an alkaline solution of 3-naphthol

IS
N(CHa), NHCH;,
- ~(J

NH-> CH,;NH»,
= /[j/ '8 ©/
HC

(IT'T-JEE 2011)
21. Inthe reaction shown below, the major product(s) formed
1s/are
NH-
él\n, i'“‘“:_:l:’:?:"d“ » Product(s)
ZA~NH>
O
H
N N CH;
O
NH;
O
NH,
b. H + CH;COOH
NYCHg
O O
H
r’NYCHl
O
C. H + H-0
N\n/CH3
O O
® ©
NH;CH;CO0
i H EE Advanced 2014
d N\[( CHa (J )
O O

22. The major product of the reaction is

H:.‘,C CO,H NaNO., aqueous HC .
Y
CHy NH»

. \}/\é/ N Y\é/

CH; OH CH; OH

H1C CO,H H;C NH;

. \f/\l/ . W

CH; OH CH; OH

(JEE Advanced 2015)

23. In the following reactions. the major product W 1s

s
@/““1 NaNO,. HCI ——

-
0=C




d. @/N=N (JEE Advanced 2015)

Multiple Correct Answers Type

1. When nitrobenzene is treated with Br, in the presence

of FeBr,, the major product formed is m-bromonitro-

benzene. Statements which are related to obtaining the

m-isomer are:

a. The electron density on meta-carbon is more than that
on ortho-and para-positions.

b. The intermediate carbonium ion formed after initial
attack of Br® at the meta-position is least destabilized.

¢. Loss of aromaticity when Br® attacks at the ortho- and
para-positions and not at meta-position.

d. Easierloss of H® to regain aromaticity from the meta-
position than from the ortho- and para-positions.

(ITT-JEE 1992)

O
|

. Reaction of R— C —NH, with a mixture of Br, and KOH
gives R-NH, as the main product. The intermediates
involved in this reaction are:

O
|
a. R—C —NHBr b. R - NHBr
O
” /BI'
¢. R-N=C=0 d. R—C- N\Br
(ITT-JEE 1992)
. p-Chlroaniline and anilinium hydrochloride can be
distinguished by:
a. Sandmeyer reaction b. NaHCO;
c. AgNO, d. Carbylamine test
(ITT-JEE 1998)

. Among the following compounds, which will react with
acetone to give a product containing > C =N - bond?

a. CcH{NH,
c. CGHsNHC H,

b. (CH;);N
d. C(H;NHNH,
(ITT-JEE 1998)
5. Benzenediazonium chloride on reaction with phenol 1n
weakly basic medium gives.
a. diphenyl ether b. p-hydroxyazobenzene
¢. chlorobenzene d. benzene (IIT-JEE 1998)
6. A positive carbylamine test is given by:
a. N, N-Dimethyl aniline
b. 2, 4-Dimethyl aniline
¢. N-Methyl-o-methyl aniline
d

. p-Methyl benzylamine (IIT-JEE 1999)

Linked Comprehension Type

The conversion of an amide to an amine with one carbon atom
less by the action of alkaline hydrohalite is known as Hofmann
bromamide degradation.

(1) (11)
CJ/O
_..~< >_4Ij _..4< >._N/
N-Br
(i) (iv)
HO
>=0
— N — NH-
“H

(V) (vi)
In this reaction, RCONHBTr is formed from which the reaction
has derived its name. Hofmann reaction 1s accelerated if the
migrating group is more electron-releasing. Hofmann degrada-
tion reaction is an intramolecular reaction.  (IIT-JEE 2006)
1. How can the conversion of (i) to (ii) be brought about?

a. KBr b. KBr + CH,OH
¢. KBr+ KOH d. Br, + KOH

2. Which is the determining step in Hofmann bromamide
degradation?

a. Formation of (1) b. Formation of (11)
c¢. Formation of (ii1) d. Formation of (iv)

3. What are the constituent amines formed when the
mixture of (i) and (ii) undergoes Hofmann bromamide

degradation?
CONH, CONH*:
Ul}
NH- NH> NH1 NH1
NH- NH-.



NHD
@ = @
Matching Column Type

Each question has four statements (a, b, ¢ and d) given in Col-
umn I and five statements (p, q, r, s, and t) in column II. Any
given statement in Column [ can have correct matching with
one or more statements given in Column II.

1. Maitch the reactions in Column I with appropriate options

in Column 1I. (IIT-JEE 2000)
Column I Column 11
& @—NECH H p. Racemic mixture
NaOH/H, Jmc
7 \}-N=N @-cm
?H '«?H q. Addition reaction
b. HiC ? ‘f CH;
CH; CHj
1H;sn.
O
(l% CH
it SHIE ol
H3C C—CHj
™ CH,
4,‘,,0 r. Subsfitutinn
C. @—C\ reaction
CH;
LlJ:gg,
2. H
/j,OH
a s
“CH,
q SH—<:>- - s. Coupling reaction
lBas:
t. Carbocation
intermediate

2. Maltch each of the compounds in Column I with its
characteristic reaction(s) in Column II. (ITT-JEE 2009)

Column 1 | Column 11
a. CH,CH,CH,CN p. Reduction with Pd
- C/H,
b- CH3CH20CCK:H3 q- REdUCliﬂﬂ WEﬂ'l
SnCl,/HCI

¢. CH;-CH=CH -CH,OH |r. Development  of
foul smell on treat-
ment with chloro-

form and alcoholic
KOH

d. CH,CH,CH,CH,NH, s. Reduction with di-
1sobutylaluminium
hydride (DIBAL-H)

t. Alkaline hydrolysis

3. Match the four starting material (P, Q, R, S) given in List

I with the corresponding reaction schemes (I, I1, III, IV)
provided in List II and select the correct answer using the
code given below the lists. (JEE Advanced 2014)

List I- List I1

P. H——H | 1. Schemel
(i) KMnO,, HO", heat
(ii) H®, H,0 (iii) SOCl, (iv) NH,

? » C;HgH,0;

2. Scheme II
(i) Sn/HCl (ii) CH,COCI
(111) conc. H,SO, (iv) HNO,
(v) dil. H,SO,, heat (vi) HO®

? » C4HgH,0,

(1) red hot iron, 873 K

(i1) fuming HNO;, H,SO,, heat
(1) H,S.NH; (iv) NaNO,, H,SO,
(v) hydrolysis

7 » CgHsNO,
2 4. Scheme III
(1) conc. H,SO,, 60°C

(11) conc. HNO;, conc. H,SO;
(i) dil. H,SO,, heat

? > CcHsNO,

ol
O

OH
OH
NO; 3. Scheme III
NO
CH;

R.
S

Code: Q
4
l
4
1

apgp
oW L —
SRS N -
N o— N W W



Assertion-Reasoning Type

Read the following questions and answer as per the directions
given below:
a. Statement | is true, Statement 2 is true: Statement 2 is the
correct explanation for Statement |.
b. Statement 1 is true, Statement 2 is true; Statement 2 is
NOT the correct explanation for Statement 1
c. Statement | is true, Statement 2 is false
d. Statement | is false, Statement 2 is true
1. Statement 1: In strongly acidic solutions. aniline becomes
more reactive towards electrophilic reagents.
Statement 2: The amino group being completely
protonated in strongly acidic solution, the lone pair of
clectrons on nitrogen is no longer available for resonance.
(ITT-JEE 2001)
2. Statement 1: Aniline on reaction with NaNO,/HCl at
0°C followed by coupling with B-napthol gives dark blue
coloured precipitate.
Statement 2: The colour of the compound formed in the
reaction of aniline with NaNO,/HCI at 0°C followed by
coupling with B-naphthol is due to extended conjugation.
(IIT-JEE 2008)

Fill in the Blanks Type

1. In an acidic medium, behaves as the strongest
base (nitrobenzene, aniline, phenol).  (IIT-JEE 1981)

2. Amongst the three isomers of nitrophenol, the one that is
least soluble in water is (ITT-JEE 1992)

3. The high melting point and insolubility of sulphanilic
acid in organic solvents are due to its structure.
(IIT-JEE 1994)

Subjective Type

1. State the equations for the preparation of the following
compounds. (Equations need not to be balanced).
1. Chlorobenzene from aniline (in two steps).
li. n-Propyl amine from ethyl chloride (in two steps).
(IIT-JEE 1982)
2. Why cyclohexylamine is a stronger base than aniline.
(IIT-JEE 1982)
3. State the conditions under which the following preparation
1s carried out. Give the necessary equations which need
not to be balanced: ‘Aniline from benzene’.
(ITT-JEE 1983)
4. How would you convert?
‘Aniline to chlorobenzene’. (ITT-JEE 1985)
S. Why o-nitrophenol is steam volatile whereas p-nitrophenol
IS not. (ITT-JEE 1985)
6. For nitromethane molecule, write structure(s) (i) showing
significant resonance (ii) indicating tautomerism

(ITT-JEE 1986)

10.

11.

12.

13.

14.

15.

16.

17.

Complete the following with appropriate structures:

AN et
— (II'T-JEE 1986)

Arrange p-toluidine, N, N-dimethyl-p-toluidine,
p-nitroaniline, aniline in increasing basicity
(IIT-JEE 1986)

. Show with equations how the following compounds are

prepared (equations need not be balanced):
1. benzaldehyde to cyanobenzene (in not more than 6
steps)

1i. toluene to m-nitrobenzoic acid? (ITT-JEE 1987)
Write balanced equations for the following reaction:
Acetamide is reacted with bromine in the presence of
potassium hydroxide. (IIT-JEE 1987)
Give a chemical test and the reagents used to distinguish
between the following: ‘Ethylamine and diethylamine’.

(ITT-JEE 1988)
Arrange the following in increasing order of base strength:
methylamine, dimethylamine, aniline, N-methylaniline.

(ITT-JEE 1988)
An organic compound (A) containing C, H, N and O on
analysis gives 49.32% C, 9.59% H, and 19.18% N. (A)
on boiling with NaOH gives NH, and a salt which on
acidification gives a monobasic nitrogen-free acid (B).
The silver salt of (B) contains 59.6% silver. Deduce the
structures of (A) and (B). (ITT-JEE 1988)
How will you bring about the following conversion?
‘4-nitroaniline to 1, 2, 3-tribromobenzene’.

(ITT-JEE 1990)
A mixture of two aromatic compounds (A) and (B) was
separated by dissolving it in chloroform followed by
extraction with aqueous KOH solution. The organic layer

- containing compound (A) when heated with alcoholic

solution of KOH produced a compound (C) (C;HsN)
associated with an unpleasant odour. The alkaline aqueous
layer. on the other hand, when heated with chloroform and
then acidified gave a mixture of two isomeric compounds
(D) and (E) of molecular formula C;H.O,. Identify the
compounds (A), (B), (C), (D), and (E) and write their
structures. (IIT-JEE 1990)

Write the structure of the major organic product expected
from the following reaction.

CH;
N< + HNOE R
CH,

(IIT-JEE 1992)

Compound (X) containing chlorine on treatment with
strong ammonia gives a solid Y which is free from
chlorine. (Y) analysed as: (C) =49.31%. H = 9.59% and
N = 19.18% and reacts with Br, and caustic soda to give a
basic compound (Z). (Z) reacts with HNO, to give ethanol.
Suggest structures for (X), (Y), and (Z).

(IIT-JEE 1992)



18.

19.

20.

21

22,

26.

A basic volatile .nitrogen compound gave a foul smelling
gas when treated with chloroform and alcoholic potash.
A 0.295 gm sample of the substance dissolved in aqueous
HCI and treated with NaNO, solution at 0°C liberated a
colourless. odourless gas whose volume corresponded to
I 12 ml at STP. After the evolution of the gas was complete,
the aqueous solution was distilled to give an organic liquid
which did not contain nitrogen and which on warming with
alkali and iodine gave a yellow precipitate. Identify the
original substance, assuming that it contains one N atom
per molecule. (IIT-JEE 1993)
Outline a synthesis of p-bromonitrobenzene from benzene
in two steps. (II'T-JEE 1993)
Give the structure of A (explanations are not required). ‘A
(C3HgN) reacts with benzenesulphonyl chloride to give a
solid insoluble in alkali.’ (II'T-JEE 1993)
Complete the following with appropriate structure:

(1) Haﬁﬂ: and HCl at 5°C

i. 2, 3-Dinitroaniline » (A)
(1) Anisole
ii. 2. 4-Dinitroaniline ——2NOand HClat 5°C | ~
2 amsole
(II'T-JEE 1995)

Write the structure of the foul-smelling compound
obtained when aniline is treated with chloroform in the
presence of KOH. (II'T-JEE 1996)

. Following reaction gives two products. Write the structures

of the products.
{CH;CGJ; (), heat

i. CHyCH,NH, — > (A)
ii. CH,CONHCH; —2:X 5 (A)  (IIT-JEE 1998)

i. Why dimethylamine is a stronger base than trimethyl-
amine.
ii. Why nitrobenzene does not undergo Friedel-Crafts
alkylation (IIT-JEE 1998)
Nitrobenzene i1s formed as the major product along with
a nminor product in the reaction of benzene with a hot
mixture of nitric acid and sulphuric acid. The minor
product consists of carbon 42.86%, hydrogen 2.40%,
nitrogen 16.67%, and oxygen 38.07%. (IIT-JEE 1999)
i. Calculate the empirical formula of the minor product.
ii. When 5.5 gm of the minor product is dissolved in 45
gm of benzene, the boiling point of the solution is
1.84°C higher than that of pure benzene. Calculte the
molar mass of the minor product and determine its
molecular and structural formulae.

(Molal elevation constant of benzene = 2.53 K kg mol™)
Complete the following reaction with appropriate reagents:

0 |
|
@-N é CH; te e o 2N NO,

(II'T-JEE 1999)

27.

29.

31.

32.

33.

itermediate steps.

Compound A (C¢HO) on treatment with NH,OH, HCI
gives B and C. B and C rearrange to give D and E,
respectively, on treatment with acid. B, C, D and E are
all 1isomers of molecular formula (CgH,NO). When D is
boiled with alcoholic KOH an o1l F(C,H,N) separates
out. F reacts rapidly with CH,COCI to give back D.
On the other hand, E on boiling with alkali followed by
acidification gives a white solid G (C;H,0,). Identify A
- G. (ITT-JEE 1999)
How would you bring about the following conversion (in
three steps)?

Aniline = Benzylamine (ITT-JEE 2000)
Write structures of the products A. B, C. D and E in the
following scheme.

0O
/@JkCHgCHECH; ClyfFeCly
Cl
A _NeHgHC o HNOVHSO:
E < H/PIC D <CH2=CHCH,-O-Na'
(IIT-JEE 2002)

There is a solution of p-hydroxybenzoic acid and p-amino
benzoic acid. Discuss one method by which we can

separate them and also write down the confirmatory test

of the functional groups present. (II'T-JEE 2003)
NO,  NO,

Convert @ to @ in not more than four steps.
OH

(IT'T-JEE 2003)
Which of the following is more acidic and why?

(ITT-JEE 2004)
NHY
I

(1D (ITT-JEE 2004)
2ot LIS T U Tertiary alcohol) + Other

NHY

<

CsH 3N
Optically acitve -N>
I1X)
product.
Find (X) and (Y). Is (Y) optically active? Write the

(II'T-JEE 2005)

Give reasons for the following:

i. a. OIN@F S ozw@— OH
| H";C CH3



ii. O=N N1 5 ON +ON— : »— NO, NO,
OsN —"'H;m; O->N

O,N
(IT-JEE 2005)

Answer Key

JEE Advanced Linked Comprehension Type
1. d. 2 'd. 3. b
Single Correct Answer Type _
L: € 2. c. 3 b 4. a 5 £ Matching Column Type
6. a. 7. d 8. c. 9. d 10. b 1. (a) — (1), (s), (1); (b) = (1); (c) = (p), (q); (d) > (r)
11. a. 12. d. 13. b. 14. b 15. ¢ 2. (a) > (p), (q), (s), (1); (b) = (s), (1): (c) = (p): (d) = (r
16.b. 17.b.  18.c.  19.a  20. c. 3. (¢) -
2l. a. 22. c. 23. a. Assertion—Reasoning Type
Multiple Correct Answers Type 1. d. 2. d.
1. a.,d. 2. a.,cC. 3. a.b.,c. Fill in the Blanks Type
% B %: b 6. b,d. 1. Aniline 2. o-Nitrophenol 3. Zwitter ion
Subjective Type

3. Aniline from benzene:
4. Aniline from chlorobenzene



Hints and Solutions

JEE ADVANCED

Single Correct Answer Type

L

3.b.

4. a.

5. c.

7. d.

9.d.

2° amines react with HNO, at low temperature to give oily
nitrosamine.

N-Nitroso-N-ethyl cthanamine

0]
[
Me—C—NH, —=2*8% , MeNH,
Acetamide Hofmann bromamide  \qehylamine
R—NH, + CHCl; + 3KOH (alc.)
1° amine

Carblyamine
e—-RK

N = C + 3KCl + 3H,0
Alkyl 1socyanide

In benzylamine, electron pair on nitrogen is not delocalised due

to lack of conjugation, while in all other compounds is delo-

calised and hence lesser available for protonation.

o
CH,-NH, NHZ—C CH;

558 8 4

(IT) is not acceptable canonical structure because N has 10
valence e s.
H,SO, is a stronger acid than HNO;.

HNO, + H,SO, — H,"NO, + HSO;
H,*"NO,—— H,0 + NO;
Thus, here HNO;-act as a base.

P @ @

H H H
| Il IT1 v
Ip belongs Ip is in sp? lpbelongsto  Although N is
o sp’ orbital, hence sp” but sp? hybridised,
orbital not a part of dispersed to Ipon Nisin
aromatic some extent p-orbital hence forms a
sextel towards O part of
aromatic, i.e.,
sextet
(disbersed)

Thus, protonation is most difficult in IV followed by II, III and
[. The overall order of basicity is: [ > III > I > IV,

. ¢. Option (c) is an unlikely structure because N atoms form five

bonds and contain positive charge.

Option (d) is an aliphatic amine; so it is stronger base than aro-
matic amine. Moreover, EWG [(-NO,) at o, m, or p] decreases
the basic character.

NH,

@

NH,

@ O

10. b.

11. a.

12. d.

13. b.

14. b.

15. c.

16. b.

In aromatic amines lp on N is involved in resonance.

(d) > (a) > (c) > (b).
(1)>(3)>(2) > (4).
(‘NH NH,
~
(1) Me—C r"'J +—>Me—C,__.
NH, NH

More basic due to the presence of two LP €’s on each N.

(2) EtNH,. Due to +I effect of (Et) group, but +I effect of two

Me groups is greater than +I effect of (Et) group. Hence, (3)
1s more basic than (2).

(3) (CH,),NH. Due to (+]) effect of two Me groups.

]
O O
i . |

4) Me—C— NHn <— Me —C=NH

(Amides are resonance stabilised; so they are the weakest
bases. Amides behave as amphoteric.)
N

H,C

H;C
H3CxN N, <) NaNOYHC
>N—~ )—NH, =
HgC (1) Hy/Ni1, 0 - 5°C

DMEF, A
(Diazotization and reduction)
(B)

Also NO, makes aryl halides undergo nucleophilic substitution.
R,NH is very strong nucleophile.

™~

NO,
| (A)

POClI, is a dehydrating agent. Hence

C H,CONH, —>1 5 C,H,CN +H,0
—NH is an activating zroup whereas as >C = O is a deactivat-
ing group.

Hence electrophilic substitution will be governed by the ring
having >NH group.
HN—C=0

HaC CH;
Activated — @@ “—— Deactivated
benzene ring benzene nng

i. Posizion (X) is most acidic due to -COOH group.

ii. —-NH3 group at positionY is more acidic than at Z because
of the presence of electron withdrawing -COOH group in
close proximity. Hence -NH7} group at position Z is least
acidic.

This is an example of carbylamine reaction

CHCI, + RNH, + KOH - R -N" =C + 3KCl + 3H,0
Conc. HN['}E

e

Ring 1 is more active, electrophilic substitution takes place
over ring 1. (as lone pair of N is involved in resonance)

—~NH - C-Ph is ortho-para directing, para-product is predom-
I

0O
inating.



17. b.

H,C=N"=N">H,CC-N=N>H,C'-N=N">H,C" -N=N

I i 1 v
Octet complete, Octet complete, Octet complete, Octet complete,
6 covalent bond, 6 covalent bond, 5 covalent bond, 5 covalent bond,
~ve charge on N ~ve charge on C -ve charge on N -ve chargeon C
I
(i) NaOH/Br
18. c¢. H;C _@ C—NH; Hofmann bromamide
degradation
(Schotten Barmann

reaction)

e
Lad
®
Z
| e
T
(Stepping down of series)

(i) KOH _@_
Br
(ii) Hr-@- rH-.-(:]

[Reason: Due to partial double bond character along C—Br
bond prevents the attack of nucleophile at phenylic position]

20. c. H;C—@—NHZ R 3(',‘—@ N=N—Cl

HO

{0
H;C—@—N=N—Cl + @

(B-Nepthol)

%‘

OH- l{ coupling)

HO
0y}
Bnlliant Colour Dye

21.a. —NH, group is acetylated by acetic anhydride in methylene
chloride (solvent). -CONH, group does not undergo acetyla-
tion because here lone pair of electrons is delocalised.

+ CH 3CO0H
NH»
O
(JEE Advanced 2015)

22. c. H
/
O
N
C=0
Y\r NaNO:
” H aq. HCI
0°C
NHE (Diazotisation)
l{Imrcr!inn}
9 e O\,
\‘/\i/ T § C=0
\ OHz W
H
lﬂnverﬁiun}
/
O
\
C=0
£y H
OH
(Retention Product)
(Major)
h:NCF
2 a. Naﬁﬂz HCL “ ”“‘3“ DH
’ 0°C
(V)

Multiple Correct Answers Type

1. a., d.
NO,

@ + Bry 1200, @: HBr

8 O P O\N,ﬁ@

R

Positive charge is developed at ortho and para positions du

to -NO, group.
2. a,c.
This is an example of Hoffmann degradation of amides.
O O

! I
R— C —NH, + Br, - R— C —NHBr + HBr

O o)
I |

R— C NHBr + KOH — R— C N-Br + H,O + KBr

O O
| Il

R C N By iy B N
» R—NH,

rearrang cment > R___N -

-0 H,0



3.

a., b. c.

Sandmeyer reaction on p-chloroaniline gives p-dichloro-ben-
zene, which is a solid (m.p. 325 K) while that on anilinium
chloride gives chlorobenzene which is a liquid (b.p. 405 K).
Further, anilinium hydrochloride is an acid salt and hence
liberates CO, from NaHCO, and gives white ppt. of AgCl with
AgNQO; solution.

C(HsNH, Cl" + NaHCO; — CO, + H,0 + NaCl + C4HsNH,

C.Hs NH, CI” + AgNO; — AgCl + CHg NH,NO;

p-chloroaniline is neither acidic (actually it is basic) nor con-
tains an ionic chlorine and hence does not give the above reac-
tions.

Thus options (a), (b) and (c¢) are correct.

However, both p-chloroaniline and anilinium hydrochloride,
being 1° amines, give carbylamine test.

a., d.

C¢HsNH, + O = C(CH,),

“H,0 > CﬁHjN - C(CHJ):

C4HsNHNH, + O = C(CH,), » C¢HsNHN = C(CH,),

-H]ﬂ

5. b.
reaction

6.

p-Hydroxyazobenzene

b., d.

Carbylamine test is given by primary amines. Therefore,
2, 4-dimethyl aniline and p-methyl benzylamine will give posi-
tive carbylamine test.

CH,NH, NH,
i i ~CHs
CH; CH;
(d) (b)

a. 1s 3° amine
¢ i1s 2° amine

Linked Comprehension Type

1. d.

2. d.

3. b.

['he reagent used in Hofmann bromamide reaction is alkaline
halogen (NaOH or KOH + X,).

Conversion of (iii) to (iv) involving rearrangement is the slow-
est step. Species (ii1) is electron deficient (N has only 6 elec-
trons), hence it has a tendency to get its octet completed by
migration of alkyl group.

Since the reaction is intramolecular, no cross product will be
formed.

CONH, NH; CONH1 NH:

0, %0, 9 —E

(11)

Matching Column Type

1.

(a) = (1), (s), (t); (b) = (t); (c) —= (p), (q); (d) — (r)

a. (r), (s), (1)
It is example of electrophilic substitution reaction which
results in a coupled product; hence it is coupling reaction
also. It also involves carbocation intermediate.

b. (1)
Pinacole-pinacolone rearrangement. In this reaction, the
intermediate is carbocation.

c. (p)(q)
It is an example of addition reaction by carbonyl compounds
and both enantiomers will be formed. Hence, racemic
mixture will be obtained.

OLi
O 1 !
I é.. ;

¢ .
@/ CHy _tan | “CH; +AMH; |
(Addition) H .

d. () i
It is an example of nucleophilic substitution. (Intramolecular) '
(a) = (p), (q), (8), (1); (b) = (8), (t); (c) = (p); (d) — (r) ,

Pd-C/H, or .
a. CH,CH,CH,CN —g i CH;CH,CH,CH,NH, |

CH,CH,CH,CN —>— CH,CH,CH,C00"

b. CH,CH,0COCH, —228-H_, CH,CH,OH

CH,,CH,0COCH; —5— CH,CH,0H + CH,CO0"

¢. CH,CH=CHCH,0H —===1 CH,CH,CH,CH,0H

d. CH,CH,CH,CH,NH, —¢2— CH,CH,CH,CH,NC
Isonitrile (foul smelling) I
|

femiag .

(P) 3CH=CH —=22 , HNOYH,SO, ,
iron 873K A |

NOI '

(Q) OH OH OH




(R) NO, NH, NHCOCH:;
@ SWHCI CH,COCI
conc. H;Sﬂ.;l
NHCOCHj NHCOCH; NHCOCH;
NO2 4. H,SO, NO; HNO,
s A f—
UH.l SO:H SO3H
NH,
NO,

NO;
[i]l{.\inﬂ [i] 1ﬂ‘ ‘50&; [i]‘ﬂHz [i]
-GI‘U:;

COOH COCl CONH,;

Assertion-Reasoning Type

1.d. In strongly acidic medium, aniline is protonated, so LP z s
are not available to produce mesomeric or electromeric effect;
thus, aniline becomes less reactive towards SE reactions.
Statement | is incorrect, but statement I is correct.

2. d. Gives orange-red coloured precipitate.

Statement I is incorrect.
Colour of a compound is due to (besides other factor) extended
conjugation. Hence, Statement Il is correct.

(OH- g;
i Cuuplm ) -

@i D
Obtained from ‘ § F:

aniline by =

diazotization @ E

B-naphthol (Extended conjugation) -

Fill in the Blanks Type

1. Aniline because of lone pair of electrons, secondly N is less
electronegative than ‘O’ of OH.
2. o-Nitrophenol due to chelation i.e. intramolecular hydrogen

bonding.
U‘\ #,0
N fH
0"
3. Zwitter ion
H, \Hj
SOsH SO;

(Zwilter 1on)

Subjective Type

NH, N=N—Cl Cl

; @ NaNOYHCI_ K-;\ CurCl: N
) 0°C ~ Sandmever .
PRI \/ reacuon

Aniline diazouzation Chlorobenzene

ii. CH,CH,Cl+ Alc. KCN —— CH.CH.CN  (Steppingup
Ethylchloride of series)
H,/Ni . .
Reductiom > CHa—CH, —CH,NH.,

Aniline i1s weak base than cyclohexylamine because of reso-
nance while there is no resonance in cyclohexylamine.

NH1 @wHﬁ + NH,
Resonating Structures cluhq. xylanine
of aniline n resonance)

Aniline from benzene:
CeHe Conc. HNU}

Conc. H;SG:
REpe0e (Nitration}

Aniline to chlorobenzene:

NH- N,Cl
NaN GJHCI Cu,Cl, .
Sandmeyer
reaction

Nitrobenzene Ambne
Benzene

Cl
diazonium chlonde

o-Nitrophenol shows intramolecular H-bonding and p-nitro-
phenol shows intermolecular H-bonding and thus its several
molecules associate with each other. The ortho isomer goes
with the steam due to its low boiling point.

0 .0

> CeHsNO,—2HC_ ¢ H.—NH,

{Reduction)

Aniline

. &
i. CHy— HOHCH"_N%
' =
O O
P ~
or CH;—N - CH -—ﬁ
3 \OE, gl %0
OH O

ik ® Z Tautomerism @ =~
in. CHy= N-.\ﬁ E) Ak CHy— N‘RO{;J

@ NH, + @ COC| 2
1 —
\H co—@
'a.,____,

Presence of +I group increases the basicity, whereas the pres-
ence of -1 group decreases the basicity.

NH, NH, NH,; CH3;N-CH;

P OQ D



9. i. CgHsCHO —2% 5 C¢HsCOOH

(1) NH [
I{ii} ; - C6H5CONH2 H I-C(,H:;NHE
o> CeHsN,Cl — Ny CeHICN
Cyanobenzene
CHj COOH COOH

ii. alk. I{Mnﬂ.h conc. HNOy .
conc. H:SG]
. NO,

m-nitrobenzoic acid

10. Hoffmann degradation reaction.

CH,CONH, + Br, + 4KOH ——
Acctamde
CH;NH, + K,CO, + 2KBr + 2H,0
Methylamine

11. Test with benzene sulphonyl chloride (C,H;SO,Cl)
Ethylamine (primary amine) forms N-ethyl benzene sulphon-
amide which dissolves in KOH because of the presence of an
acidic hydrogen on the N atom.

On the other hand, diethyl amine (secondary amine) forms N,
N-diethyl benzene sulphonamide, which does not dissolve in
KOH due to the absence of acidic hydrogen on N atom.

CsHsSO,Cl + H—I;:—R_WCﬁﬁssozw—kﬂrcﬁﬂjsogmkm
b Ill Soluble

CﬁHjSO}_CI + H-N—R—> HCI
l >

R R
12. The increasing order of basic strength:

CeHsSO,N—RE5 No reaction
I (Insoluble in alkali)

Aniline < N*Melhylamhnt < Methylamine < Dimethylamine
NH-} H—N—CH:,

@ | @ CH;—NH, CHJ—I“E‘“H
CH,
(A) (B) (C) (D)

In (D) the presence of two R groups due to + effect is maxi-
mum basic.
In (C) only one R group.
In (A) and (B) lone pair on N is involved is resonance. In (B)
+1 group of CH; makes it more basic than (A).

13. i. For empirical formula of A:

Element| Percentage | Relative no. of atoms | Simplest
_ percentage ratio

atomic mass
49.

C 49.32 W 4.11 3

12

9.

H 9.59 ]59 =9.59 T

N 19.18 1228 18=I.37 l
14
21.91
0 ; —=1.37
21.91 16 1

Empirical formula of (A) = C;H,NO
Empirical formula weight of (A) =73
ii. Molecular weight of acid (B) can be derived as:

Wt.of Ag Wt of salt
Ewof Ag " Ewof Ag salt
59.67 100
108 E+(108-1)

=74

Equivalent weight of acid = 74
Molecular weight of acid =74 x 1 =74
(. Basicity = 1)
ili. Acid (B) is monobasic and, thus, (B) is
C,H,, ., , COOH
2n+2n+1+12+32+1=74
2 n=2
So, acid (B) is CH,CH,COOH
iv. Since (B) is obtained by the action of (A) with NaOH
followed by hydrolysis, so (A) is CH;CH,CONH,

CH;CH,CONH, —28, CH,CH,COONa + NH;

Propanamide
(A) \
CH,;CH,COOH

Propanic acid
(B)

14. 4-Nitroaniline to 1, 2, 3-tribromobenzene:

NH»
NaN(L + HCI
CH lcmﬂ 0-5°C

NzC[

?.rﬂl(‘l Cq;BrJHBr
Eandmty:r
reaction
Br
NaH'D; . HCI HnPﬂJCu
0-5°C {Deammalmn}
1,.2,3- Tnhmmu

N,ClI benzene

15. i. Given,
Mixture of (A) and (B)

CHCl, , ;
» Organic layer + Alkaline aqueous layer
+KOH(Aq.) (A) (B)

ii. Organic layer on treating with KOH (alc.) produces (C) of
unpleasant odour (C;HsN) and, thus, (C) is CqH{NC. This
1s carbylamine reaction. Therefore, (A) is C¢H;NH,.




C,HsNH, + CHC! +3KOH(aq). —
(A)

C,H,NC + 3KCl + 3H,0
(C)

ili. Alkaline layer on treating with CHCI, followed with
acidification gives two isomers (D) and (E) (C,H,0,). This
Is Riemer—Teimann's reaction and, thus, (B) is C;H;OH.

CﬁHjOH = 4 CHC]} + K‘OH

(B)
CHO
o-Hydroxy CHO
p-Hydroxy
L |
Benzaldehyde
CH CH
N < 3 N 3
CH; CH;
16. .o I + Hy0
N=0
17. Concept from question
NH o) :
X > Y ————y Z —FC 5 Alcohol
.Aﬂ['! ARG Huﬂﬂ]ﬂn's
chlonde Siiatss
=  Zis 1° amine.
In compound (Y) the percentage of C = 49.31
The percentage of H = 9.59
The percentage of N = 19 |8
The percentage of O = - %C ~ - %N
IOO 78.08 = 21 92%
Empmr..al formula of compound (Y):
Element | Percentage | At. Relative Ratio
wt. number
C 49.31 12 149.31/12=4.10 4.10/1.37 = 3.
H 9.59 I 9.59/1 =9.59 [9.59/1.37=7
N 19.18 14 (19.18/14=1.37(1.37/1.37=1
O 21.92 16 121.92/16 =1.37(1.37/1.37 =1

Hence, empirical formula of compound Y is C;yH—NO. On the
basis of the empirical formula, its molecular formula may be
equal to its empirical formula.

Hence, compound Y is CH;CH,CONH, bhecause it gives Hof-
mann’s bromamide reaction with Br, and caustic soda and
gives a basic compound Z. Z reacts with HNO, to give ethanol.

CH,CH,CONH, + Br, + 4KOH —
(Y)

CH,CH,NH, + 2KBr + K,CO, + 2H,0
(Z)

(Z) Ethanol

Compound (Y) is obtained with compound (X) (which has
chlorine) on treatment with strong ammonia. So, compound
(X) 1s CH;CH,COCL

CH,CH,COCI + NH, — CH,CH,CONH,

Propionyl chlonde Compound (Y)

Compound (X)
Hence, compounds are:

(X) = CH;—CH,— C —Cl,
I

O
(Y) = CH;—CH,— C —NH,, and
Il
O
18. A basic, volatile nitrogen compound is primary amine.

RNH-> + CHCl; + 3KOH (Alcoholic) 3
RNC

Foul
smelling gas

+ 3KCI + 3]"[30
NaNO, + HCl ——— NaCl + HNO,

RNH, + HNO, —X“5R—-OH + N, + H,0

(it contains one N atom) (Colouriess gas)

At STP 112 ml of colourless gas is evolved with (0.295 gm
sample of substance after treatment with aqueous HCI and
NaNO, at 0°C. |
So, at STP 22400 ml colourless gas will be evolved with
0.295 x 22400
112
above treatment.
Hence, the molecular weight of RNH, 1s 59.
Weightof R+ 14 +2 =59
Weight of R =43
So, R is C;H,; — (. weight of C;H; — = 43).

Thus, the given substance 1s
CHJf )
> CH-NH,
CHj;
Substance (i) gives CH;CH,CH, - OH
with dil. HCI and NaNO, at 0°C which does not give yellow

precipitate (Iodoform test) with I, and alkali, while substance
()

= 59 gm of sample of such substance after

(I} CH;CH:CH: = NHE (ii)

CH;

gives >OH on treatment with dil HCl and NaNO, at
CH;

0°C which gives yellow precipitate with I,

and alkali.

CH1

>— NH, + NaNO, + HC1 25> jl>—t:m + NaCl + H,0

>-0H + 41> + 6NaOH — CHI; | + CH;COONa + 5Nal + 5H,0
Yellow ppt.

(lodoform)

i . Me
Hence, the basic substance is >— NH,
Me



Br Br Br
NO,
Br+/Fe Nitration
19. @ with
HNOyH,S0;. S0°C

o-Bromo
NO_, nitrobenzene
p-Bromo
nitrobenzene

Hence, these are separated by fractional crystallization.
20. Solid insoluble in alkali itself indicates 2° amine.

3C
>N—{H + CI]SO,C¢Hs
C2Hs
Methyl cthyl amine
(A)
HiC
>NSO, — CgHs + HCI
CyHs
N-Methyl N-ethyl benzene sulphonamide
(Insoluble in KOH)

N,Cl

NUz (i) NaNO, NO;
and HC] (11) Anisole
at 5°C )J
0— CH;

Coupling

@ Qm

Cnmpnund (A)

NH»,
N:N-< >—0CH
. NO; NO 3
ii. (i) NaNO/HCl, 5°C . :
(ii) Anisole, C4H<OCH-
NO,
2. 4-Dnhnitroaniline T(gz

22. CgHsNH, + CHCl3 + 3KOH —> CgHsNC + 3KCl+3H,0

Antline Chloroform (Alcoholic) (Foul smelling compound, i.¢.,
phenyl isocyamde)

23. i. CH,-CH,-NH, —<00%0 |
CH, - CH, - NH - COCH, + CH,COOH

ii. NHC(}CH NHCOCH, NHCOCH;
Br
Br Fe
ortho-1somer para- 15-:}m=r
(Minor) (Major)

24. i. Two factors operate in deciding the basicity of alkyl amines.
a. Inductive effect b. Solvation effect
a. Inductive effect. The alkyl group being electron releasing
increases the charge density on nitrogen. This in turn
increases the basicity of amines. The expected order of
basicity is
R;N >'R,NH > RNH, > NH,

b. Solvent effect. Because of the positive charge carried
by the conjugate acid of an amine, it is stabilised by the

hydrogen bonding with the solvent water. The larger
the number of hydrogens attached to the nitrogen in the
conjugate acid, the larger is its stability and thus larger
is the basicity of the corresponding base. The expected
order of basicity of the alkylamines will be

NH, > RNH, > R,NH > R,N

The inductive and solvent effects predict the oppo-
site trend in the basicity of alkyl amines. In going from
R,NH to R;N the solvation effect plays a more domi-
nating role as compared to the inductive effect making
R,NH more basic than R;N.

Thus, the steric factor in R;N makes the availabil-
ity of a lone pair of electrons on nitrogen poor than in
the d:alky!amm: predicting R,NH a stronger base than
R;N.

il. The nitro group in nitrobenzene strongly deactivates the
benzene ring due to I and —M effects. This decreases the
reactivity of benzene ring towards Friedel-Crafts alkylation.

i. Empirical formula of minor product of nitration of

nitrobenzene:
Element |Percentage| At.| Relative | Whole no. ratio
wt. | number of
moles
C 42.86 12 | 4
3286 37| 22300
12 1.19
H 240 | 1]
.2;54_9_ =2.40 _zﬁ =2.00
1.19
N 16.67 14
—~16'6T=1.I9 1-1—9"100
14 1.19
|
O 38.07 [ 16 ] 3307 2.37
—— =237 | —=199=20
16 1.19

Hence, the empirical formula of minor product = C;H,NO,

ii. MW of minor product (m) = Lol X -
AT, w
1000x253 5.5
18 as
N MW
Wt of empirical formula
B 168 B
T 36+2+14+32

Hence, the molecular formula of the minor product is = 2 x
CstNOz - CﬁH4NIO4

Hence,
NO,
Conc. HND:
Conc. HgSG.,
Benzene
Nitrobenzene m- Dmu*nb:nz:nc

(Main product) (Minor product)



O
| (7) conc. HNO,
26. @I’IJ—-AJ—CH;; e T, 03N~@—NHCOCH3

H
l:m H;OH"

I
9).ICI1
o <2 09w
|

(10) (i) NaNO; + HCl
(ii) HyPO;

O,N

27. Given

B.C.,DandE are

HH;GHHC]} B+ C ]immers of molecular

formula CizHoNO
(C3HO) sl

H* H*

Y Y
ale. KOH 1) alkali
F - p g Q¥ . G
(Qily,  CH,COCI e (D H'  (C;H0,,
CegH1N) _ white solid)

Conclusions
i. Since the oily compound F (C(H,N) reacts with acetyl
chloride, it must have -NH, or > NH group. Thus (F) can
be written as C¢gHsNH,; or CHs-NH-H, i.e., it is C¢HsNH,
and hence D is C;H;NHCOCH,.
CH:COCI

CeHsNH2 <— KDH*" C¢HsNHCOCH;,
(F) (D)

il. Compound E on treatment with alkali followed by acidification
gives a white solid compound (G), C;H¢O,. Thus (G) seems
to be an acid, hence it is C¢(H;COOH.

iii. Since (D) and (E) are isomers of the formula CgHgNO, and
give C¢HsNH, and CqH;COOH respectively, both should be
amides having different alkyl or aryl group. Thus (D) should
be C;HsNHCOCH;, and (E) must be CH;NHCOC(H,,

iv. Since compounds (D) and (E) are formed by the
rearrangement of compounds (B) and (C) respectively.
Compounds (B) and (C) should be oximes > C = NOH
(recall that oximes rearrange to amides—Beckmann
rearrangement). Further oximes having different alkyl
(aryl) groups show geometrical isomerism (syn and anti),
compounds (B) and (C) must have following structures.

& C
| | |
N\ /N
OH OH
Recall that Beckmann rearrangement involves migration of
anti-alkyl or aryl group, i.e.,

HsCo. _ CH; OH_  CH; o
Beckm N I

|  wamangemem™ || = CH; C.NHCgHs
N\ N.CgHs (D)

OH

Since (D) is formed from (B), and (E) from (C), (B) and (C)
should have following structures.

C C
| I
N\ /N
OH HO
(B) (C)

v. Lastly, oximes (B) and (C) are formed from (A), the latter
should be a ketone of the formula CZH;COCH,.

‘ﬁ’
CgHsCCH; —ROHHC, o H.CCH;
(A) (B) and (C)
28. Aniline — Benzylamine
NH- N,Cl CN
(1) NaNO-, + Dil.HCI KCN
@ o5C¢ @ Cus(CN), @
= (Diazotisation) Sandmeyer's
Aniline reaction
[H] lSn and conc. HCI
CH,NH,
Benzyl amine
O 0O
|l I
29, C—C;H- C—C;sH4
a Cl
Cl
(A)
NO,
Na-Hg/ C4Hy  HNOy C4Hy
HCI Q H,S0,
sl -
Cl Cl
Cl Cl
(B) (C)
(substitution is
governed by
alkyl group)
NO, NO>
C.:H, CsHq
CHy=CH-CH,0-Na H/Pd/C
Cl Cl
OCH,CH=CH, OCH,CH,CH,
(D) (E)
(only-Cl para 10 - NO,
group 1s replaced)

30. For the separation of p-hydroxy benzoic acid and p-aminoben-
zoic acid, the solution is treated with HCl. Therefore, p-ami-
nobenzoic acid remains in solution as form of ammonium salt,
while p-hydroxybenzoic acid is not soluble (so it separated
easily).



NHICI-

NH,
aqueous aq. NaOH
B @ layer o
OH NH,
COOH COOH
+ add aq. HC l'__
' OH OH
OOH COOH
! I p— etheral  evaporate
layer cther >

shake with ether
- COOH COOH
Test (1): With NaHCO; both evolve effervescenes of CO,.
NH» NH,
+ NEHC03 — @ + H:O + CO:
COOH COONa
OH, OH-

+ NaHCO3; — | (O | + H,0 + CO;,

COOH COONa
Test (2) : Test of phenolic group
H
FeCl, .
soltion” Violet coloured complex
COOH
Test (3) : Test 1" amino group
NH; NC
+ CHCl; + KOH -
COOH | COOH
(charactenstic foul
smell of 1socyamide)
NO, NO, NO,
31. 120 < NaNO,
Heat + - HCL0°-5°C
OH N, Cl NH-,
5
o
NO, NO,

HNO;
Q .50, 100°C @
NO,

NH3
32. @ 1s more acidic due to the (-I) effect of the fluorine atom
F

present.
33. CsH\;N it L2 B (Y) + other product
(X) -N, 3° alcohol
Opuically acitve
CsHj3N shows the following structure which is optically
active.
s
CH; — CH _EH—CHJ
(X)
on treatment with NaNO,/HCI.
CH; P|~IH3 {IJH
l
CH3; — CH— CH—CH3 S, (CH,),C — CH,CH,4
’ 3° ﬂ]{:’ﬂhﬂl
(Y)

Optically inactive
Intermediate steps are as follows:
@
NH», CNZ
NaNO, |

(CH3),CH— CH—CHj "5 (CH3),CHCHCHS

2°C®
H OH

-H%hi ®
1.2-H%hift (CHy), GH—CH-; I
l |

® | -
(CH3), — C— CH,CHj —'f&}-- CH; —(l:— CH,CH;

3% carbonium ion

CH;
(Y)

optically 1n active

34. i. NO, group is electron withdrawing, hence r-directing
whereas -CH,NO, is not. :
a. Given compound is an aryl fluoride having electron-

withdrawing -NO, group at para position of fluoride
atom which activates the fluoride due to -M and -E effect
for nucleophilic substitution (SyAr), hence reaction with
NaOH will liberate F as NaF.

b. The given compound is an aryl fluoride having -CH,NO,
group in the meta position which is not capable of
activating aryl fluoride (absence of -M and -E effects
because NO, group is present in m-position and also not
conjugate to benzene ring) for nucleophilic substitution,
hence aq. NaOH will not displace fluorine here, i.e. no
F~ will be formed.

il. a. —N=O0 group is electron releasing, hence o-,
p-directing
b. -NO, group is electron withdrawing, hence m-directing



