ALLEN JEE (Main + Advanced) : Chemistry

Aromatic Compounds
SOLUTIONS
EXERCISE - O

1. Ans. (C)

Kekule structures of Benzene

— — Resonance hybrid
structure
I

| I

[ & II structure make equal contribution to resonance Hybrid Structure.
2. Ans. (C)

O

If lone pair of e® takes part in resonance then it is considered as me® therefore 6n e© s in above
give cyclic Anion.

3. Ans. (C)

Those carbon which directly attached with Benzene is known as Benzylic carbon and associated

'"H' is known as Benzylic 'H' @WO BenZy1iC 'H' atom.

4. Ans. (A)

CH3 CH3
NO;
(A) Nitration
NO; NO;

Since - CHs is electron donating group.

5. Ans. (C)
In P-xylene all positions are identical.
6. Ans. (C)
Cl Cl
Conc.H2504
Sulfonation
SOsH
(major)
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7. Ans. (B)
Attack of electrophiles is govern by activating group (-NHz).
8. Ans. (D)

CH3—CH;—CH,;—CH,—C] e, CH3—CH2—CH2—CJH + AlC19

Rearrangementl HO Shift

Me, Et
\CH/

©

+
<+— (CH3—CH—CH;—CH3

9. Ans. (A)

NH, NH;
Br\@/Br
Brominating
_—
SOsH Br

Highly activated ring so all O and P position get Brominated.

10. Ans. (A)
Highly deactivated ring most easily Hydrolysed.
11. Ans. (D)
CHs
CHs
12. Ans.(D)
Electron donating group increases reactivity so correct order is :-
(-M) ( l) (+H) (+M)
NO, CH; NHCH;3

© 0 ©©

13. Ans. (D)

Cl Br Br

1 AlCl3
> —_—
AlCl3

Cl

No. of sp3 hybridized carbon = 8
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14.

15.

16.

17.

18.

19.

Ans. (D)

Cl is o/p directing so, all reaction involves attach of electrophile at ortho and para position. but

para-product is formed in all cases as major product due to less steric crowding.
Ans. (B)

The complete reaction sequence is :

H
cl 0° “—“»é (B)
() i’é ©

Ans. (A)

H—CH
@? CHs , because it has alcoholic group. Therefore, it does not show phenolic properties.
OH

Ans. (C)

CH>—OH
©/ in this 'OH' group is attached with sp3 carbon. Hence, it's not an example of

vinylic alcohol.

Ans. (B)

(a) CH3-CH2-Br + HS® —— CH3-CH,-SH + Br®
— Nucleophilic substitution — (P)

OH
|
(b) (CHs)2C=CH, + HOCl—> (CH3),C-CHz-Cl

— Electrophilic addition — (S)
(c) CH3-CHz-Br + ©0OH — H:C=CH:+H-0 + Bro®
— Elimination reaction — (Q)
(d) (CH3)3C-CH-OH + H-Br —— (CH3)>-C-CH,-CH3 +
H:0 ]|3r
— Nucleophilic substitution — (P)
Ans. (C)

NO; group at ortho & para position to Cl group facilitate the nucleophilic attack for substitution

reaction.
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20. Ans. (B)

cl OH
@+ OH® ——> @ + (19
NO, NO:

This is an example of Sx2 Ar reaction.
21. Ans. (A)
OCHs

Cl
Cl7 OCH3
0N /NEZ\ 0NN NO, 0:N NO;
+CH309 addltlon ellmmatlon

The reaction occurs via addition-elimination reaction.
22. Ans. (D)

CH3 CH3 CH3
CH;- c H CHs- c 0-OH CHs- c 0- OHz

Qv 2 Q- O

(i) Migration of -Ph
PhOH + CH3COCH3 +— 2>

23. Ans. (A)

The products formed are

O \
@ Nitration @ @

(4) (B)
Intramolecular hydrogen
Bond (more volatile)
Less volatile due to intermolecular hydrogen bonding
24. Ans. (B)

The product formed from the given reaction is :

OH
NaOH
Brz water

SOsH
Major product
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25.

26.

27.

28.

29.

30.

Ans. (C)
The major product formed is:
i
0°N2a® 0-C-CHs
s
+ CH3-C-Cl——
Ans. (A)
H..
OH 0 N//O OH
@ Dil HNO; ©/ \
oras o oy o+
(P) el NO;
Intramolecular
Hydrogen boding (Q)
[more volatile]
Ans. (C)

The major product formed is :

\C/
“OH
./ i) CHCls + NaOH

2-naphthol
Ans. (B)

2-hydroxy-1-naphthaldehyde

If bromine in acetic acid is used, bromination takes place without decarboxylation.

OCH3
Hrz
@ CH (‘OOH

Ans. (C)

OCHs

Q
S

®
NzCl

HzO
Warm

Ans. (A)
p-Nitroaniline obtain 51% only

NH; NH>
@ Con.HNO,/H,SO, @
NO;

+ N2+ HCI

(47%)
NO;

[188]
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31.

32.

33.

34.

35.

36.

37.

Ans. (C)
NHCOCH3 NHCOCH3

Nitration

+ Conc.HNO3 + Conc.H2S04

-

NO; (major)

Ans. (A)
NHCOCH3 NH:
H®/H20
NO: NO;
lTh
N

N

OH
+ Ph- N?Cle OO (Phenyl azo-B- naphthol)

NaNO: CeHsOH
CZHSONHZ W CZHSO

>
=]
Q g
& E

Ans. (B)
The reaction will occur as :
NH; NzCl
NaNO2
HCI
Dllute acid

Ans. (D)

Benzylic alcohol do not give positive FeCls test.
Ans. (A)

Phenolic group give colouration on reacting with FeCls.

OH OH
COOH
and Give characteristic colour with FeCl3
CHz
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38. Ans. (C)

The reaction involved is :

NaOH
623 K NazCr207
300 atm HzSO4
(B)

(A)
Number of ‘C=C’ bond = 2
Number of ‘C=0’ bond = 2

39. Ans. (A)
0-CH,-CH=CH:
HsC CH
SEIN
CH;-CH = CH:
40. Ans. (C)
NH: NCl OCH3
NaNO, /HCI @
— —Z—» O,N @N - N@OCH;;
NO; NO;
41. Ans. (A)

CHO
Aniline (i) NaNO, /HCI, 273 K DIBAI -H
(ii)CuCN/KCN (u]H 0

42, Ans. (A,B,C)

Ph Ph
;_; e__©o
mo [B] [l

Ph Azulene

. Aromatic
Aromatic (Aromatic)

43. Ans. (B,C)

0 0
I I

—N—C—CHs and —0—C—R is moderately activating groups.

H
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44. Ans. (A,B,C)
Electrophilic attack of o2 at meta position occur when deactivating group is present over Benzene
Ring.
So, in A, B and C respectively CCls, NO, and -N® Mejs is deactivating group is present.
45. Ans. (C,D)
The Compound which gives Electrophile used as reagent in Friedel Craft Reaction.
CH3z - CH2-Cl and CH2=CH-CH-Cl
Give Carbocation with Anhyd. AlCl;
46. Ans. (B,C,D)

Fridel-Crafts reactions is example of Ar SE Reaction it takes place only in those substituted Benzene
in which activating group is present.

+ —
H,—N—AICl3

NH,
B AICls L> Become
[B] Deactivation

Activating
47. Ans. (A,B)
CH3 CH3 OH
(i) 02 hv
(4) é (i) Hs0®
OH OH
COOH
(B) (i) NaOH, CaO, A
(ii) H® -
CH3 COOH
(C) © KMnO4
48. Ans. (B,D)
i
H H3C—C—CHj3
| Anh
yd
© + CH3—(|]—CH2—C1 AL,
H
[sopropyl
Benzene
[Cumene]
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HzN@—CHa“/OH
——>

NaNOz/HCl OO

OH

1 (@ym_

49, Ans. (B,D)

|

NaNOz/HCl

Coloured dyes
50. Ans. (A,B)

CH2-CHs COOH CH,-OH COOH
[A] Oxidation [B] Oxidation
EXERCISE - S
CHs
1. Ans.

Cl
(B)

(major)

The complete reaction sequence is

CHs
CH3
CH3Cl Cl2
@ AlCh FeCls
(A)

Cl
(B)

(major)

OH OH (|)|
C-OCH; C-0-CeHs ~ ~C-CHs
2 Ans g g (I'i_OH
® © 0

Aspirin

The given reaction sequence can be completed as :
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OH OH
COOH
Kolbe Schmitt
Reaction
Salicylic Acid
CHsOH \lph—OH CHs-C-Cl
!)I
OH OH CI}
C-OCHs C-0-CeHs ~ O-C-CHs
5 b C-OH
0) © 0
Aspirin

o ans 1K O ) un=(O )-oi

The complete reaction sequence is:

NH:
NaNOz+ HCl OH
T HsC N=N OH
Dlazotlsatlon Couplmg
Reaction

CH3
P-toluidine (A) (B)

COOH

s ans. {O)-N-N{O)-on
@ .
@ca NaoH @COOH&» @COOH Recluﬂ><§>c00f1
NO; HoN

HE
COOH
Coupling reaction
@N:N@OH < @COOH
N=N-CI
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OH
5. Ans.
®
NO: NH: N-Cl
Nitration Fe/HCl NaNO; H;0®
© —_— > - > Hc1/o§c’ @ Hzo @
NH,
6. Ans.
NO;
I I
HN-C-CH3 HN-C-CHs
_CHs-C-Cl c cl Con. HNO3 _H/H0
Con H2S04
CH;
F
7. Ans.
Cl
CH CH3 CH3 CH3
NH, N, Cle F
Clz HNO3 NaNO- BF.°
AICh “HS0: > —a> THC/0°C “Heat
Cl Cl Cl
CHO
8. Ans.
(T
NO: NH; CHO
ixed Na.Hg NaNO2 SnClz
@ %_) 1,50, HCl, 0-5°C @ Cuen @ Hc1/1-130<'B
(P) Q) (R) (S) (M
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NH;

9. Ans.

NH;
(E)

O
HN— C CH3 HN— C CHs HN— C CH3

e ©©

Chromatographlc
Separation
HN—C—CH3
CH3—C—OH + 0
Acid
V}
NO- "x NO;
D \& (B)
NH;
NH:
(E)
NH;
10. Ans.
Br
0
[
CONH, NH-C-CHs

TN __cHgcoa __(i)Bry/CH,CO0H
KnH (ii) H, oe

NH;
Br

www.allen.in
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EXERCISE - JEE (Main) PYQ

1. Ans. (3)
ONa 125°C 0— C CHs
©/ + o, 25 @ (CH5C0)0 @
COONa COOH COOH
2. Ans. (2)
0 0
I Il
COOH C—Cl ¢—H
A B: C
(Obtained by
resenmund's
reaction)
3. Ans.(3)

On direct nitration of aniline meta product is obtained in significant amount (47%).

4. Ans. (4)
OH OH
COOH © o
(i) NaOH/CO, (i) H® )J\O P4t
(Kolbe's reaction) Acvlat » Aspirin
cylation
(4 option)
5. Ans. (2)
i I
a Zﬁ§ 0—C—OMe 0—C—OMe
Cl C—OMe
_NaOH _Br Mai
6. Ans. (3)
CH;C00° N N=N@NH2
Diazo couphng S: 0sH
(B)
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7. Ans. (4)

0 Co 0z

H—C— CHZ—C_QCI acylation 0 C—H
@ S oN]
MeO H MeO 0—C—CH;

attack on
localized Lp

H@
OH (?)H
Il
“~—cH
D E— |
MeO 0 0 MeQ O—|C|—CH2
0
(O.P. directing
for internal E®)
H®, A Dehydrat
of alcohol
J@\/i
MeO 0 0]
8. Ans. (1)
@ OH OH
2 ;\ CH; CH;
_AlCl o _H
OlilClS OH
\‘ 0 \o
H®, A
-H.0
[durlng ESR)
OH OH
HsC
O, = %
www.allen.in [197]
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9. Ans. (3)

~ N2®Cle
Coupling reaction O‘
in basic medium

(Ma]or) OH
10. Ans. (1)

®
/Ol CH3 OH

HI
H (Cleavage of ether) + CHsl + HO—<
N~ Oﬁ(ﬁ—( O
H

11. Ans. (1)

HsC Mey
@)l i@t @ @i
Hs¢” Me”

(Methyl orange)

It is an acid base indicator

12. Ans. (2)
NH;
Br Br
Brz, Hz0
CH3 \@cm
Br

NH;

C7H6NBI'3
NaNO: CHs
HCl
N
oo I
NCI N

OH
“/ / NaOH OH
(B-Naphthal)
CH3

Coloured compound
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13. Ans. (4)

The number of sp? hydrid orbitals in Benzene molecule = 18.
14. Ans. (4)

O
C CHs CH>-CH3 CH,-CHj3 CH-CH3

@ _CHCOCI/AICl: @ Zn-Hg/HCI @ Brz/AICls @ HNOs/HzS04 @/
15. Ans. (1)

A(C6sHe0) give dark green colouration with FeCls.

.. Itis phenol.
16. Ans. (2)

Br MgBr Br
2 3 7~
Br2/Fe/A Mg/dry ether CHs0H + Mg
“O0CH;
17. Ans. (3)
OH
@/ Dil
HN03
NO;
(ortho) (para)

Para product has higher boiling point than ortho as intermolecular H-bond is possible in former,
whereas intramolecular H-bond is possible in ortho product.

Steam distillation can separate them as ortho product is steam volatile.
18. Ans. (3)
It’s a classic Reimer-Tiemann reaction.

O™Na*
CHCl;

Will be the intermediate formed.

19. Ans. (3)
Given reaction is cumene-Peroxide method for the preparation of phenol.
In this reaction

/H
0—0—H ()_@H2 o :+ ‘[\
H+ % @ @

Lo —

Acetone Phenol
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20. Ans. (7)

Dil. HNO3

Intramolecular 1 ]
H-bonding Intermolecular
H-bonding

JEE (Main + Advanced) : Chemistry

OH

0:H NO:
Conc. HNO3

Picric acid
L _NO: |
Strong acid
(vellow compound)

21. Ans. (2)

i
0-C-CH3
0—|C—CH3

CHs H

/\

CH

CrOs/Acetic anhydride H20/H

Hydrolysis + 2 CH3;COOH

22. Ans. (2)

NaNO, +HX —>HNO, + NaX
H-0-N=0—4->NO® (Nitrosonium ion)

Me\N/Me Me\N/Me

;@NO :
NO

P - Nitroso product
23. Ans. (4)

N2"CI”

NHZ NH2
Br Br Br Br
= B = C =
Br

Br

[200]
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24. Ans. (2)
C-N-C

@ H3C-N-CHj
NaNO: NaNOz
0-5°C ® Dlazo
NH; N=N Coupling

N
[
N

25. Ans. (3)

H3 CH CH3 CH3 CH3
Br Br Br Br
Brz/Fe Fe/+l-l HONO, Cudl s
NH @
2 NO: 2 N=N
KMn04
COOH
26. Ans. (1)
Cl
0 Cl

Il
CH3-C-Cl + Anhydrous AlCl3

\4

Chlorine is ortho/para directing, para is major.
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EXERCISE - JEE (Advanced) PYQ

1. Ans. (A)

(A) — is an Example of Aldol condensation.

N T g

Nucleophilic -H,0 * Aldol Condensation
addition involved dehydration.
O (ljl
(B) CHZ_CHZ_CHZ CH3MgBr CHZ_CHZ—CHZ
Nucleophilic
Add-Reaction
= g
5 5
=
0
CH3
18 18O—CHz
ﬁoi/\OH HO \
| o CHz 50,
(C) CHz—CHz—CHz g—r) CHz W
Nucleophilic H,SO4
Addition
(D)

HzSO4
OHz OH;
\4 Electrophilic
Dehydration: @ Substitution
-—
<

H
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2. Ans.(ABCD)

Aromatic

. Na’

) ot

Acidhydrogen Aromatic
(NH4)COs
@) Y Y
0 0 l}l
H

Aromatic

Y _
(4) @zg“—C‘» g : [0

Aromatic

3. Ans. (B)

OH OH
Br Br
Brz/H20
Br

SOzH
4. Ans. (B,D)

It is an example of Riemer Tiemann reaction.

OH OH 0
CHO
CHCls
OH® +
CH;3 CHs HsC CHCIL,

5. Ans. (A)
P and Q are DI carboxylic acid which Decolorize Br./H20 : P on heating gives anhydride
So,
0
| 0
C— HOOC
Ch—0
C COOH
I 0
0
(P) Cis (Q) Trans
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COOH COOH COOH
J|/ __Kkmm0. o gyl oH Ho—H
Dilute alkaline R P
(Q) HooC HO H i OH

COOH COOH
(Trans) (T) (V)
COOH COOH
KMnO4 H—}— OH
—_—
(P) [ COOH Dilute alkaline H—— OH
COOH (S5)
(Cis) Meso
6. Ans. (B)
P — S Optically inactive
Q — T | U Optical active
7. Ans. (A)
I
CH,—NH, CH,—NH—C—CH3
o
+ CHs—C—0—C—NN; —2y
C—NH; ﬁ—NHz
0
-CH2-NH; is more nucleophilic then — ﬁ —NH;
0
8. Ans. (A,B,C)
C(CHs)3
H
X2=Br;
C(CH3)3 C(CHs)s
Xz Cl;
C(CH3)3

Orientation in electrophilic substition reaction is decided by
(A) The steric effect of the halogen

(B) The steric effect of the tert-butyl group

(C) The electronic effect of the phenolic group
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9. Ans. (C)

NO2
P) H—C=C—H red hot fuming
(P) iron tube @ HNOs @
H2S04 NOZ
leS, NH;

& o
N,HSO7 NH:
@ @ = @
+ H2S04
NO, NO; NO:
(CeHsNO3)
OH OH OH
02N
(Q) Conc.H2S04 HNO3
+ H2S04
OH OH OH
SOsH SOsH
dll H2S04
(C6H5N03)
1
NH—C—CHs3; NH_ﬁ_CH3
0
(R) +HC1 CHaCOCl conc. H2S04
SOsH
lHNOs
NH3HSO4 NH—ﬁ—CH3
02N 0
dll H2S04
(CeHsN202) SO:H
NO: NO: NO:
_ @) KMn0,, 01 OH SOCl
@ (ii) H®/Hzo @ @ N
CO;H cocdl CONH;
(C7H6N203
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10. Ans. (B)

CH,= CH—CH3s, H® > T radical, initiater U
high pressure/heat " "

CH;=CH-CH3+ H® —— CH3-CH®-CH3

[

JEE (Main + Advanced) : Chemistry

CH3 CH
CH CHs CH CHs CH CH;3 (|IH—CH3
_H (Cumene)
resonance stabilized ¢ complex ?Hg T)
CH-CH3 0 C-0-0-H
@/CHg oxygen is inserted by radical mechanism " @/CH3

(Cumene hydroperoxide)

11. Ans. (A)
NaNO; + HCl——> HNO; + NaCl
HNO, + HCl ==H,NO} + CI®

H,NO§ —— Hz0 + NO®

NHz N=0 A

®
NHz “N £ OH
proton
@ © exchange € > ©/
N=N N=N-OH \

Benzenediazonium ion

Z

@
NH=N-OH

The formation of V is example of diazotisation reaction.

OH
for B-napthol, o, +NaOH
position is attacking

- hol
site for electrophile f-naptho

Qo

(Azodye red colored)
(W)
The formation of W from V is example of diazocoupling reaction

[ 206 ]
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12. Ans. (4)

CH=0
I €0, HCl R
' Anhydrous AICls/CuCl

This reaction is called Gattermann koch synthesis

al
< CH=0

O=>0
nO=0

~ ; H
I a __m
" Pd-BaSO4

This reaction is called Rosenmund reduction

0
Y h
No- ¢ __DIBALH
IV. Toluene -78° +MeOH
H0

13. Ans. (B,C)

aO=0

CH3
/CHS |
CH 02 C-0-0OH (Cumene hydroperoxide)
NCH; > |
CH3
lH%
OH (Ii
+H3C—C—CH3
(Acetone)
(phenol)
P
CH=0
_CHCls
+NaOH
CH 0 High boiling point due to
(ma]or) inter molecular H-bonding
Steam volatile (mlnor) So, R is not steam volatile
(forms intramolecular
hydrogen bonding)

OCHzPh
NaOH
PhCHzBr

(Does not give dark violet
coloration with 1% FeCls solution)

Q gives dark violet coloration with 1% aqueous FeCls solution because it has phenolic (-OH) group.
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14. Ans. (B)

0 0

NH: o o NH PN NH M
)I\ 0 )I\ /Py. KBrOs + HBr
Acylation - Bromination

or

tylati
acetylation Br
Hydrolysis/A ngO@
>
Br NH; Cl NH:
Cu P
% Y
NaNO: + HCI
273-278 K
Br Br Br

15. Ans. (B,C,D)

E2
><Br+ NaOCzHs —echanism >

3¢ alkyl bromide

+ @ ————> No reaction

1, 2 shift
&) OfHe @
>_\c1 + AlCl; —> >+— > =

A1C14 tert-butyl benzene

=/\ (ston _< @)

Tert-butyl benzene

1, 2 shift @
(D) Y\OH+F3B OEtz—)}\ } Of;é } e

F3

z—oe

tert-butyl benzene

16. Ans. (B,C)

Cl
1
6 2
5 3
4
CH;

1-Chloro-4-methylbenzene
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ALLEN’

17.

N

w

> @ o
) o 273

Cyclooctatetraene ; non aromatic

Due to nonplanarity of ring the m-electrons are not delocalised.

>

Cyclopropenyl anion ; Anti aromatic

4m-electrons delocalised.

D@

Cyclopropenyl cation ; Aromatic

27-electrons delocalised.

O

Benzene : Aromatic

)

Tropylium ion : Aromatic

6m-electrons delocalised.

S

Cyclo pentadienyl cation ; Anti-aromatic

4m-electrons delocalised.

o

Cyclo pentadienyl anion ; Aromatic

So, it can also be named as 4-chlorotoluene.

IUPAC Name- "Toluene" is accepted by IUPAC as a name of parent carbon chain.

www.allen.in
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6m-electrons delocalised.

aromatic aromatic

l4ne s
(delocalised)

18. Ans. (D)

(InmE©)
CHO
(A) NaOW/ED:_, Benzoic acid is not formed
(R)
(1) (iv)
(B) Brz/hv —————> Benzoic acid is not formed
(P)
(11)
CH3
(9] NaoH/c0: Benzoic acid is not formed
Q)
(IV) (iv)
0
Il ee
C-0 Na
NaOH/Brz
@/ + CHBr3 (haloform reaction)
(10 (S
19. Ans. (B)
(A)
CHz Br
Brz/hv

mechanism involved is free radical substitution

O%C /CH3

(CH3C0)20/CH3COOH _ _
(B) > Condensation reaction

Acetophenone

(No radical mechanism involved)
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ALLEN’

OxcH

Brz2/hv

©)

OH ONa
Br Br
NaOH/Br
(D) ——
Br

(No free radical mechanism)

Condensation is not involved.

20. Ans. (B)
CeHsCHO + CHz - C - O - C - CH3 <2225 ¢ H,CH = CH - COOH
” ” Cinnamic acid
Cis and Trans
[t is perkin condensation reaction
0
Mechanism d I
CeHs-C-H
H+—//R
3 G-t G- 8
CHz—ﬁ—O—ﬁ—CH:«; - CHz—ﬁ—O—ﬁ—CH3
0 0 0 0
OH 0°
, |
CoHs ~ CH = CHa= C =0~ €~ CHs <———c— CH; - CH - CHp - ¢ - O - €~ CH
o Il
-H:0 |Hs0% A
Ce¢Hs - CH = CH- COOH
Cis / Trans
21. Ans.(C)

OH
NaNOZHCI
NH- Diazotization reaction

Cle

aq. NaOH Diazocoupling
on phenolic
ring in basic medium

OH

On®

N=N

Para is less hindered

www.allen.in
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22,

23.

24.

Ans. (B)
(1) excess
CO-Et __of MeMgCl _H:S04/0°C
(2) Hz0 Frledal Craft
Alkylation + Dehydration
(1) Me- C Cl/AlC13 in CH2Cl2
(2) H20
Friedal Craft
Acylation 7l ; §
O
Ans. (D)
(1) excess
COOEE fM MgCl HzSO4/O°C
(2) H20 Frledal Craft

(D] Me- c Cl / AICl3 in CHCl,

(2)|H20 Frledal Craft
Acylation

Ao

ﬁ -Me
(5 0

Alkylation + Dehydration l

Ans. (A,B,D)
0
Conc. H2S04
—_—
(A) )J\ A

(B) Me =——H—45

COOH
1. Brz NaOH 3 sodalime
2. H30@
HOOC COOH
Zn/Hg, HC]
(D) -
OHC CHO

[212]
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25. Ans. (C)
CO +HCl
AlCL, / CuCl
CHO CH=CH-COOH CH;-CH,-COOH
0
__ACO _Hz/Pd-C _HsPO:
(X)
lBrz/NazCOs
]?r ]?r
CH-CH C=CH
| moist KOH
COONa ——7=¢x >
(Y)
26. Ans. (A)
CHO CH=CH-COOH CH;-CH,-COOH
0
__AGO _H:/Pd-C __HPOs
(X) (Z)
Brz/NazC02
]?r ]?r
CH-CH
| m01stKOH
COONa — 7= >
(Y)
27. Ans. (D)
NH; NH; NH:
NO:
HN03+HZSO4 + +
NO;
2% 47% NO;
(2%) (47%) N
(R) Q) (P)
www.allen.in [213]
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i
NH; NH-C-CH3 NH- (III -Cls
NO; NO; 0 NO,
AC,0 Br2/CH3CO2H
— >
Py
lSn +HCl H30®
(S) N, NH;
NO; _ NO NaNO
EtA OH 2 (#
0-5°C
Br Br
Br Br
2 Bra/Hi0 NOz \.no,+hc N2®C1®
(excess) 0-5°C &)
Br Br Br Br BI‘
Br Br
28. Ans. (495)
NH;
Br Br
__NaOBr__ _Nis A _Bra/KOH _Bra3equiv)
Tor T acoH
10 mol (60%) (50%) (50%) Br
6 mol 3 mol 1.5 mol (100%)
1.5 mol = 495 gm
29. Ans. (4.00)
Scheme 1:
NH, NH; N,®CI®
Br Br Br Br
(i) Bra(excess), H.0 (ii) NaNO2, HC], 273 K
(P) Br Br
(iii) CuCN/KCN
I
Cc-Cl COOH CN
Br Br Br Br Br Br
(v) SOClz, pyridine (iv) Hz0%,A
Br Br Br
Q)
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Scheme 2 :
SOzH OH
(i) Oleum (ii) NaOH, A (vi) (iv) Brz, CS2 273 K
H2S04 + SOs3 (iii) H® l
(R) OH OH
Br
+
Br
(Major)
(S
Scheme 3 :
I
0H oNa® c—o—@— Br
(i) NaOH Br Br Br Br
* _—
Br Br Br
() (T)
30. Ans. (B,D)
Cl Cl
(A) © + Clz (excess) 5—) (Non-aromatic)
Cl Cl
CH;
(B) HsC (1) alc. KOH CHs —C = CH fedhotiron tube, 873K
\|/\ (11) NaNH; 3T g
HsC CH;
(Aromatic)
Br
NaOEt - Dimerise
©| | = < L
(Non-aromatic) EtO 7 (Substitution | (Elimination (Non-aromatic)
product) product)
oNa®
o) 22 () e
(Aromatic ion)
www.allen.in [215]
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31. Ans. (B,D)
ﬁ CH,-CH;-CH=0
O
0 lAgNOs + NH4OH
ﬁ CHz - CH, - CO2°
ore
0 lZn(Hg) + conc. HC1
@/C C-CH,-CH=0 W @/ CH,CH,CH; - CO,H
MeO MeO (i) SOCIz + pyridine AICls
Q) | i awcs
@O Zn(Hg) + conc. HCI
MeO
(S)
32. Ans. (B)
cocns COCHs > COH

I, T,Q,R
CO;Me
L1A1H4
@i/ COzMe
IV, Q, R(2)
Ans. (B)
DlBAl H
d11 HCl

QR

LlAlH4

@O conc. H2S04 @\/: CH.-OH
conc. HzSO4
CHzOH

CH,-CH=0
NaBH4
@: @CCHon

conc H2S04

@O

[216]
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—
CH,-CH=0
@\/ 03/ Zn, H:0 & NaBH4 CH,-OH
CO;H

CH=0 co,H 8
(P)

conc. H2S04

oeft
0

I,P,S,U
34. Ans. (18.00)

o

(@)
(o)}
=
P
?
(@]
A =
S w
=
;ﬁ
@

Ph

conc. H2SO04
_—

CeHs

s
=

0

&

%w
(O)

O'O o

Degree of unsaturation = 18
Ans. (6)

©iCH CH; (d+/)

Slnce compound give +ve test with neutral FeCls so it is phenol.

OH
i N CH CHs
*CH-CH3
@y Lh @+ o

Total 6 isomers
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36. Ans. (A,D)

F S—Ph
N02 NOZ
+ PhSNa ——>
NOZ NOZ
Cl S—Ph
PhSNa
_—
SMe SMe
NOZ NOZ

Compound B and C do not react with PhSNa
37. Ans. (A,B)
Me

Me
NH: N,CI® CN
(A) N:I;I;):(/HC] CuCN

then Hs0®| DIBAL-H

Me Me

NH: CHO
N2H4, KOH

Heat (Wolf Kishmer reduction)

Me Me Me
Uﬂ@i Mg, CO,, Hs0® @i S0Cl @i
Br COOH cocl
le—Pd
Me Me
@i Zn—Hg, HCl @i
%
Me CHO

38.  Ans. (136)

0
Il

A~ 1.0 CH3COCl

Iron tube HsC —_ 2
— > —
3I;C (iH W AICh 2. H30° Pyridine
15 moles -
P 2 o] ~CHsCOCHS = I mol
80% yield 50% yield 50% yield 100% yield

136 ¢g
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39.  Ans. (1.31)

OH
cl ONa
02N NO,
_» _ —_—
NaOH, 623 K Conc. H2S04 CsH3N307
300 at and
o conc. HNO3 Mass % of H
NO2 3
. . = —x100=1.31%
Picric acid 29
40. Ans. (0)
i
lKMnO‘;
i
NaOH : P s Cr,05 > @
Electrolysis 770 K
20 atm
41. Ans. (B)
P is phenyl alkyl ether

Q is aromatic compound

R and S are the major product

ie.
0-R 0-H O™Na* OH
COOH
Hel + R (1)NaoH H,0 + (2) CO. ;
> (3) H:0"
Phenyl alkyl ether Q 0
O—E—CHg H:0" | (cHac0).0
COOH
(Aspirin)
Pain killer

Acetyl salicylic acid
(Non-narcotic analgesic)

Correct answer is (B)

Aspirin inhibits the synthesis of chemicals known as prostaglandin's.
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42.  Ans. (9.00)
43. Ans. (51.00)

Common solution for Q.no. 42 and 43

NH
@ __ swHa @ __ NaNOu/HCl
eXCeSS
o1, . [O 8
NO; NO; NH3 NH: ClN N2C1

NzCl

OH

Br @ Br
Total =51 @ @
OH

Number of carbons = 42

Number of hetero atoms = 09

(R)

Number of hetero atoms in R is 9
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SECTION-A
1. Ans. (1)

o+

—A1C13

0—C—CHs

Anhy
AlCl3
Cl

O—Alé ol
Nl

0
l
Oy — X -
l O
0

ﬁ

—CHs

C—CHs
2. Ans. (2)
Ease of attack of electrophile (SO3) a electron density of Benzene ring.
3. Ans. (4)

COC3Hs

I
@?—COOCsz

Most  COOC;Hs

deactivated

ring
4. Ans. (4)
Br
CH CH,—Br COOH
5. Ans. (3)
All are oxidized into CsHsCOOH
6. Ans. (4)
Maleic anhydrides.
7. Ans. (1)

+H Ni High R
2 Temp. High pressure i
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8. Ans. (3)
NH, NH;
@\ NaOH + CO2 N
OH OH
COOH
9. Ans.(1)
o ﬂ ~~~~~~~
@
Activa‘aﬁg group
(+R group)
10. Ans. (4)
0

A= )\/U\Cl, LiAlH,

B =Zn(Hg) + Conc. HCl = First acylation then reduction.
11. Ans. (2)

Cl
@ + CCIsCHO —— CCIsCH
Chloral
Cl
D.D.T.
12. Ans. (3)
I
CH3—C—0CsHs—=2 5 C4H50H + CH3COOH
(A) @ (B)
Phthalic Anhydride/H®
0
Ly
OH OH
13. Ans. (2)
OH OH
Br Br
+ 3Br, 0, + 3HBr
CH3 CH3
Br
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14. Ans. (2)
CHs
OH
CHs OH
Bro/CCL Br CHs
2 4

@CHZ CH; —2f2 s CH
15. Ans. (4)

Electrophilic substitution reaction.
16. Ans. (3)
17. Ans. (2)

@
NO; N2Cl Cl
Brz _Hy/Pe NaNOZ /HCL _Cull o
Br
(B)

18. Ans. (2)

Aniline prefer coupling in slightly acidic medium.
19. Ans. (1)

Phenol prefer coupling in slightly basic medium.
20. Ans. (3)

—Nitration —chlorination o reductlon
“HNO/HS0. > ~ Cly/FeCl; > “Sn/conc. HCI>
SECTION-B
1. Ans. (5)
NH: NH;
Aniline  Cyclohexyl
amine

(i) Both are Primary amine

(ii) Both can be acylated by RCOCl
www.allen.in [ 223 ]
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(iii)Both reacts with CHClz/KOH

(iv) Both reacts with NaNO,/HCl at 0 - 5°C

(v) Both reacts with PhSO-Cl to give a base (KOH) soluble compound.
Above characteristics are common.

(vi) only aniline coupling reaction with phenol

(vii) only aniline gives electrophilic substitution reactions.

2. Ans. (3)
NO,
Cl NO;
@) (ii) (vi)
NO,
NO: NO;
3. Ans. (5)

Sulphonation of Benzene is example of Ar S.E. Reaction.

In case of substituted Benzene if +R/+H/+I group is present over Benzene then such substituted

Benzene molecule is more reactive than Benzene towards Ar SE Reaction and if -R/-H/-I group is

present over Benzene; such molecule is less reactive than Benzene towards Ar SE Reaction.

So,
0
Il ®
NO; cl C—O0—Ph NMes
(1) © (2) © (3) © (4) ©
4. Ans. (3)

+
NH: N> H
@ — @ - @L
CHs CH3 CHs

o, m, p isomer of toluidine's will give toluene with NaNO;/HCI followed by H3PO; treatment.

5. Ans. (94)

CHS)
NO; NH> NzCl OH
LHC[) NaNO, % @/
HCl 0-5°C

molecular weight of Z = 94

[224]
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6. Ans. (78)
COONa + H,0 + C0,T

NaHC03
N2Cl COOH
NaNUﬁHL] LuLN (,omplete + NH
0 Cto5°C hydrnlySIS 3
(P) Q) R) ()
NaOH +Ca0

(T)

Molecular weight =12 x 6 + 6 =78
7. Ans. (0)

NOz NOZ
Conc. HNO; /H,80, @\ Sn/HCl NaN()Z/I-{(l
NO

ZDds'H

8. Ans. (99)

NO2
O

N2Cl

Z
T
N
3
=
2z
Sic
| l{\l
0
A
HO-ud
wnipaw aiseg

?
0

Molecular weight = 198
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9. Ans. (9)

Activating efficiency -OCH3 > -CHj3, i.e. attack -NO; at O-Position of ~-OCHs.

CH3

NO;
OCHs

10. Ans. (75)
0 0

NOK® —Cl=CH:—COOH N—CH,—COOH —H0/H" H,N—CH,—COOH(Y)

@COOH
COOH

0 0 x)

Molecular weight of Y = 75

JEE (Advanced) Practice Paper

1. Ans. (A)
CH,Cl CH2Cl
NO. Nitration @ AgNO:; etc. AgCl\L
WA CH,0H
cl Cl
[0]
COOH al
Cl
2. Ans. (D)
The complete reaction sequence is:
0
OH ONa OH o OH 0-C-CHs3
I
@ —)NaOH @ €0z @C_OONa® H®/H.0 C-OH Acetylation COOH
2 _HE/H0 8 Acetylation
Aspirin
(A) (B) ©)
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3. Ans. (A)
Major Product of A, B, C, D are
NOz NHz NHZ
Br Br
(A) (i) Fe or Sn/HCI (ii) Br2/water
_— >
Br
CH3 CH,—Cl
(B) C,H, (i) Redhot Fe tube @ (ii) CHsCl/AICIs > (iii) Clz/hv
OH
(9] @ ~JaHCO: 5 No reaction
NH; NzCl
__NaNO+HCI __HiPO:
4. Ans. (C)
(|:6H5
OzN‘@*(lI 0—0—H ", ozN@ﬁ—c6H5 + CeHsOH
CeHs 0
5. Ans. (D)
COOH
1. CCl, +NaOH/A 2. H®
Reimer—Tiemann Reaction
) COOH
(pKa =2.98)
)
(pKa =4.58)
(Ka) = x > y (Carboxylate anion stabilized By H-bonding)
(Sol.) =y > x (Intermolecular H-bonding in y)
(Vol.) =x >y (Intramolecular H-bonding in x)
(MP) =y > x (More symmetrical structure of y)
6. Ans. (D)
0,
(A) HNOs I H,SO0,  (B) HNO; I HClO4 ©) 6—1:1{:9/—,1;1—09
NO;D NOSB HO;B + NO?
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7. Ans. (C)

More the electron withdrawing groups attached to benzene ring more will be its reactivity towards
SnAr reaction so most reactive is

Cl
02N NO2

0;

8. Ans. (D)
If para position in aniline is occupied, ortho coupling occurs with diazonium salt.
9. Ans. (B)

Ease of attack of electrophile a electron density of Benzene ring.
10. Ans. (B)

The dye is formed according to the reaction.
N,®C1®

Shghtly basic
Ice- cold

Orange solution

11.  Ans.(AB,CD)

CH3
H3C— C CHs
CHs
|
Y o Anty
[A] © + H3C/(|: C—Cl —a—>
H
Benzene Isobutyl Chloride t-Butyl Benzene

CHs

(|: CH

—CHs
[B] + (CH3)2C = CH2 —BEHF ©/(|:H
3

t-Butyl Benzene

CHs

E—cn

- 3
[C] © + t. butyl alcoho] —22529%+ 5 ©/(|JH
3

t-Butyl Benzene

CH;
e
- 3
+ (CH3),C = CH, —2& |
CHs

t-Butyl Benzene

[D]
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12. Ans. (A,B,D)
The replacement of a hydrogen atom in benzene by alkyl group take place when alkyl carbocation
(E®) is attack over benzene ring. [Electrophilic Substitution Reaction.]

So,

[A] R—CI + AlCl;—> R® (E®) + AICL,®

&) ©
[B] R—CH = CH; + AlCl;—> (E®) R—CH—CH,—AICl3

[C] R—OH + OH—— R—O0 + H;0
(Alkali) (Alkoxide)
(Not E®)

[D] R - OH + H®*— R® (E®) + H,0
So, except [C] all are correct.

13. Ans. (B,D)

[A] © + CHs—CH,—CH,—Cl —3ml—>

@ ®
CH;—CH,;—CH>—Cl + AlCl; — CH3—CH;—CHs + AIC],© L2 hydrideshift oy CH—CH;
More stable

I Anh C C—CHs CH,—CH,—CHs
nhy Zn/Hg/HCl
[B] + CH3—CH,—C—Cl—5> ©/

n-propyl benzene

H3C— C CHs

Major

8+

[D] A + AlCl; ——> —> AlCl3
8+
Without rearrangement

www.allen.in [229]



ALLEN JEE (Main + Advanced) : Chemistry

14. Ans. (B,C)

O0—H O0—H
COOH

(i) NaOH
+ CClq (ii) Acidification

—HzOlNaOH

0 o 5 o o
(|I—Cl ICl—(_)l*\-la Q—OH
cdos —( T L
More reactive
than Phenol
O—H 0—HO
¢—on
+ €0 Eg)l\/:ac?;i[ﬁcation >
15. Ans. (B)
[A— P, S]

Clis O, P directing, Deactivating towards Electrophile]
[B— P, R]

CHs - O, P directing and Activating]

[C>QS]
[D—P, R]
16. Ans. (B)
This is a case of ESR, sulphonation reaction.
17. Ans. (A)
® H
HO H Y
H CHs

Trans alkene is Major Product.

18. Ans. (7.00)

NO:
(a) Itisincorrectasis @/ is highly deactivated compound, it cannot show coupling reaction
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(b) Friedel craft's reaction is difficult in aniline. It is incorrect.

(c) Itisincorrect. Since H2SO4 is an oxidising agent, it oxidises HI to I».

(d) Major product mentioned is incorrect. Major product of the reaction will be
Me

Br

(e) Itisincorrect as Birch reduction is not applicable on terminal alkyne

CH;—C=CH L—NH3> CH;—C= CNa

(f) It is not correct. Mixture of products will be obtain. Since it is not 100% anti addition, here

carbocation is formed as intermediate.

)\@_H@; \@/+Me3c@ \@/
A

Me—C Me

Me
Here dealkylation and Alkylation will take place

(h) Itis incorrect. As correct major product of sulphonation of Naphthalene at higher temperature
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