Aromatic compounds, Arly Halides (Haloarenes)

| EXERCISES |

ELEMENTARY I sotopic effect is not operate because removal of pro-
Q1 (3 ton is not R.D.S So isotopic benzen having equal rate
Q for E.S.R. with respect to benzen
i KC H = KC D, = KC T
6re are present in compound 66 676 6'6
Q8 (4
E
Q2 (2 H
10.5 gram carbon Per hydrogen -
—_— = o complex wheland
c= 10.5 5 7
“12 78
intermediate benzenium cation.
h=log Q9 (4
1
C,H,q Q10 (4
CH, group in toluene is o, p-position direction
03 3) activator.
Q11 (1)
Q4 (3 ’
~
CH,~CH, CO + HCl—> |;:I/C % in Gattermann Koch
@/ reaction.

(formylating agent).
Benzylic carbon has 2 hydrogen ethyl benzene.

Q5 (1) Q12 (2)
L& Q.13 (4
!
NaNO, + 2HC! © __>O3 © —_— (|::O (Glyoxal)
Boil Z ) Cl::O
H
Q6 (2
Rate of electrophilic substitution reaction o« Stabil- Q.14 (3)
ity of arenium ion. Aromatic and aliphatic alcohols can be distin-
Q.7 (3) guished by FeCl, test.
Q.15 (1)
7\ 2 E Benzal dehyde and formaldehyde give Cannizzaro
i reaction.
RD.S

[Stable @ complex
due to Resonance]

@
(} deprotonation @/
—>



Aromatic Compounds, Aryl Halides (Haloarenes)

JEE-MAIN
OBJECTIVE QUESTIONS

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

Q.7

(B)

contain 10 1t electrons[ Aromatic species)

thus most stable.
O

—AB |
@

(Quas Aromatic Compound)

(2)

Oi _2SbCls | —

(Quasi Aromatic Compound)

®
©
2SbCl,

®

=)
N,CI OH

_NaNO, + 2HCI | H.0
Boil

+
@

H,0®
—
C - C,H, + C,H.,OH
(3) Benzoic acid & acetone
(4) Phenol & acetone
(4)
H3PO4
+ CH, -CH=CH T
T "
CH,-C—H CH.-C-O-OH

Q.8

Q.9

Q.10

Q.11

CH,

I @
CH.-C—-0—-OH,

(i) Migration of Ph
(i) H,O®
(A)

3 o

This is electrophilic sub. reaction.

PhOH + CH,COCH,

(Con. HNO, + Con. H,80,).

Nitrating Mixture

(4)

O = @—@ .

Deprolonallon

E

O

H E
‘ — Arenium ion / G-complex

/ Wheeland inter Mediate

H E
‘ —> Arenium ion / G-complex

/ Wheeland inter Mediate

(2)
AnhydrousAlCl
Halogenation.

3 is best reagent for friedel craft

(B)

NO,

(Con. HNO, + Con. H,S0O,)
O | X — O
‘I’ £
NO, Nitronium ion is E®




Q.12

Q.13

Q.14

Q.15

Q.16

(4)

Strong Deactiving

Ring

(1)

CHx |~ CH:

(B)

CF,

CF,

Strong activating

Ring

Strong activating group

More electron density in benzene ring.

So, more reactive toward E.S.R.

Con. HNOQ, + Con H,S0,

NO,

[-CF, is Meta directing group]

(D)
OCH,
NO
Nitration
_

(2)

OCH,

F

(1)

©l

F
(— OCH, is Ortho/para directing group)

o}
) Q
e}

@)\/Y

‘Zn Hg/HCI

o] 7Y

Con H,S0,

@Q

H

QOH

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Aromatic Compounds, Aryl Halides (Haloarenes)

(1)
Rate of electrophilic substitution oc Stability of
arenium ion.

(3)
Decreasing reactivity order for bromination (E.S.R.)

Stopstol

) (H) (1) (IV)

(B)
—-CCl,, -NO,, -CHO ——> Meta directing group
— O° —> ortho / Para directing

(4)
NO,
(i) (ii)
NHCOCH,
(iif) (iv)

thus reactivity order towards electrophilic
substitution reaction isiii > iv > i > ii

(1)

Electro releasing order of OH > CH, > Br > NO,,.

(4)

OH OH
Br Br
Br,/H,O
—_—
Br

2, 4, 6 Tribromophenol.

(3)
In alkylation of benzene polyalkylated products are
formed.



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.24 (B)
+ CH, — CH, — CH, — CI
CHa_ _~CH,
CH
AICI,
AICI, & N
CH,—CH,—CH,—Cl + AICl, ————» CH,—CH,—CH, + AICI
Rearrangement
&)
This is E° 4—— CH,—CH —CH,
Q.25 (2
Sulphonation_:
SO,H
Con H,SO,
t >
SO,
Acetylation : o
C—CH,
AICI,
+ CH—C—Cl—————
O ' O
o)
CHa—ﬁe
. 0
Formylation : o
I
C—H
AICl,
Q + H—(ﬁ—CI > O
e}
H—f
o)
Q.26 (3)
Reectivity towards eectrophile oc Electron releasing
group.
Q.27 (1
Reactivity towards bromination oc Stability of arenium
ion.
Q.28 (4)

o]

Q
—Q0 c—o0
Br,/AlIBr,
e
Br
)

(M

0
|
c

er

Phenyl Benzoate

Q.29 (3
E
— OCH, is ortho-para directing
Q.30 (4)
OMe
@/OMG
AlCl,
* (CH,), CH—CH—Br ————
CHS—C|J—CH3
CH,
CHa—C|)H—CH2—Br AlCl, CHa—CH—Cﬁ
CH, CH,
Hydride Shift
CH,
CH—C*
CH,
Q31 (2
In sulphonation SO, is electrophile species.
Q.32 (2
4
| \
H +M effect (Activating Group for E.S.R.)
Q.33 (4
Invinyl chloridelone pair of Cl atom take part in con-
jugation so partial double bond character between C—
Cl bond.
Q.34 (1)
-1 +M @ +M
CCORENCED o Ger)

©fi O O+M

(I11) vy

)] (1r)

Increasing order of rate of reaction with Br,/AIBr,

MM <I<II <1V




Q.35 (1)
CH, CH;, CH,
NaNO,/HCI HO /A
o°C
NH, N,CI OH
&

(i) | CHCI,, KOH A

/ iy dit Hel

Riemen Tieman

Reaction CH,
CHO
OH
Q.36 (2
CH, CH, CH, CH,
Con HNO, + Con H,S0,
NO‘QD electraphile
(electraphile) xO,
CH, CH,
{Major Praduct)
Q37 (2
AlCI,
C.H, + Cl—C — NH, —=—» C,H,— C — NH,
0] 6]
Q.38 (B)
CH—C—Cl o
: @ : o @
(o] n—ng
CH, ————— C—CH, —m CH,~CH,
ACI AlCI,
Q.39 (D)
AICI,
@ + CH,— CH, — CH, — CH, — Cl — > @—?chmfcm
CH,
™ AIC, @
CH,— CH, — CH,— CH,-Cl CH,—CH, —CH,—CH, + AICI,
l Hydride Shift
E¥ <
23]
\CH57CH2 — CH—CH,
Q.40 (2)
+H - M, -I
CH,—OH
(A) (8) (©) (D)

Toluene will be more reactive for E.S.R.

Q.41

Q.43

Q.44

Q.45

Aromatic Compounds, Aryl Halides (Haloarenes)

(3)

CH,

(o

C.H

COCH

KMnO,
CH,—OH

(o)

CHQO

G

(4)

COOG,H,
|
H,C,CO0C—C—COOC,H,

Meta directing group

No o H

(3)

Nitro benzen is least reactive for E.S.R.

o]
J——,

AlCI,

(4)

(A)

Clemmensan Ho +
Reduction lZn Hg + Con HCI

B

(1)
— M effect

This is Meta directing group



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

(2)
1xH
2xH CH; CH, CH.
st (CH) CHXCH, D) CH, " CH,
Q9 @ © E@S\
(a) (b) (c) (d)
Reactivity order for ESR.——> a>b>c>d
(1)
In meta xylene both CH, groups
increases electron density at same carbons.
(1)
SO,H Br
Br,/H,O
Bromo de sulphonation + SO,
Br Br
NH, NH,
(3)
CH, CH,
NO,
Con HN03I+ Con H,S0O,
NO;
CH, CH,
—CH_3 group is ortho/para directing. One product is
optained.
(2)
Nitration
_
NO,
@ +M OCH,
_'(jCH3 is ortho-para directing and more electron
density at ortho/para position.
(3)

Correct reactivity order for E.S.R.

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

_ —M effect
CH, @™ @
Cl NO,
’ ’ e ” e

More electron density
in benzen

(2)
Orientation decided by more activating — OH group.

(1)
Orientation decided by more activating — OH group
[ + M effect ].

(1)

G " G Qe

ST
ORCNE

\/__”_/

= do no show Friedel crafts reaction

(2)

P

— NH — C| — R — Moderately activating
rou
0 group
©_R
NZ
R .

— NHR —> Strong activating
group

— CH, —> Weakly activating group

(©)
(4)

CH,

COOH

CHO Hot
KMnQ,

ORO

(2)



ASN NO, NO, Q-64
__()NaOH\A NaOH \ A OH
@\ LG @\ @\
OH 017?
Q.65
Q.59 (2 Q.66
Becauserate of S2Aris—F>-Cl >-Br>-1|
Q.60 (4)
cl
Q.67
Strong —M effect is activating for ArSN2 group
So, more reactive towards
Nucleophilic sub. reaction
(ArSN?) 0.68
Q.61 (2
CH, o "
t Br
CrO,Cl,
— - (complex) —>
.69
Q.62 (1) Q
Cl OH
NOQ, NQ, Q.N NO.
ag NaOH
NGO, NO,
(nucleophilic subsitution reaction)
Q.63 (2 Q.70

O
Con H,SC

Cl,C — CHO + H@CI — ,clc—
; -H,0
i i @ Cl
H 1

ClL,C—CH

Dichloro-Dipheny!
Trichloro ethane.
(DDT)

Aromatic Compounds, Aryl Halides (Haloarenes)

(1)
NO, NO,
EtONa
—_—
@Cﬂ (1mole), A @(ﬂ
Cl OEt
[-M of —NO, at para position]
(2) _ _
—M of -NO, at—Cl isbestin B.
©)
CH, COOH
@ Hot KMnO,
_—
(2)
CN CN
(CH3), NH
R
@ 1,0, 8 @ (S,2,Ar)
F NMe,
(3)
NO, SCH,C,H;
C6H5CH28K NOZ
—_—
CH, Br
CH,
(4)
Br
CH—CH, CH=CH, COOH
Br
Br, KMnO,/A
O cal,
(Styrenedibromide) (Benzoic Acid)
(1)
Ni / High temp.

?  High pressure



Aromatic Compounds, Aryl Halides (Haloarenes)

Q71 (4) Q.79 (1)
0 © CH,
cH™ C\ Single carbene — two non bonding electron are
v o, \;27(; > |l o present in one sp? hybridized orbital.
CH.__ ﬁ/ ’ _~7 Porbital
@] \ 2
Q.72 (1) sp
It is nucleophillic aromatic substitution reaction. H /
Q.73 (4 Q.80 (3)
S,2Ar is obtained.
H—C—H Triplet carbene
Q.74 (4
Two non bonding electron are present in different or-
(Nucleophilic aromatic Substitution Reaction) bital so triplet carbene having sp hybridized.
Q75 (3) P b
OH OH Qp
CHO H——C——H
(i) CHCl,/KOH
e 7
1 CCl,
CH, CH,
Q.81 (4
Secondary amineare not gives. Carbylamine reaction/
{ccg + KOH > o, —2» s ccg} isocyanide test.
Q.82 (1)
Q.76 (1) Sec. amine does not gives Hoffmann’scarbyl amine
test.

oL X Q83 (3
CHCl, + KOH —>» C—Cl———: CCl,

Cl 990 A
CHCl, + KOH —» C—Cl———: CCl,

Q.77 (2 c
Gl OH
NO, NO, H o
NaOH /A R=N: + co,—> R_N'SC\Cl
H H
NO, on NO, -
R—N—=C+Cl
Sn/HCI NH, 1 I®;
__Sn/HCl l
H (|II
NH, @ Ry
- OHQl— H,0
r S

Q.78 (2)

N
OH R — ﬁ =C H
£ /
U0 =22, U o
_— >
(H2S0,) R— B



Q.91
\@/ (i) CHCL/NaOH/A
(ii)H,0%
\@( _Br,/Fe_ j@[
Q.85
Q.86 (2)
NH, HS is selective reducing agent.
Q.87 (4
&P
N=N
ag. NaN02 /\
HCI(O°C) {
NH,
— CL
Q.93
Q.88 (
C CH. 4’®*C CH, — H,C 8
—> CH,—C=N
N OH N 00, ea\
lH;O.
cH CNH8 ﬁ CH.—C=N
B! b Q.94
Q.89 (2

| | KOBr

C — NH,
@/ KOH+Br

NH,

Q.95

Q.90

NH,

Aromatic Compounds, Aryl Halides (Haloarenes)
(4)
Amongst the following the moderately activating
group is-

Ph—NH, _HNO2 PhNCI—)Ph =
o°c BFy/A
(4)
NH,
Br.
_Brp/H0
(X1 Br
[Y]
N.CI
Br. Br
_ NaNO, /HCI |
Br
[Z]
Br
C,HsOH
—_—
A
Br Br
(3)
CH3—ﬁ—CH ﬂz”z_>c|—| _(|:| CH,- CHj
° 0 lCF3CO3H
CHy - ¢ - OCH, - CH,
O
(2)
| Bz |10 ] )
2 o )

Quasiaromatic
comp.

(Sl

Quasi aromatic
comp.



Aromatic Compounds, Aryl Halides (Haloarenes)

JEE-ADVANCED
OBJECTIVE QUESTIONS

Q.4

Q.1

Q.2

Q.3

10

(B)

C—-CH,-CH-COOH Zn/Hg-HCI

<'% l

CH, O
I~ Q.5

AlC, CH,— CH, — CH-C— &
—a | l\—/

socl,
— SO,
— Hcl

CH3

: .CH,-CH, - CH COOH
Pd,A
_2H, Q.6
—
CH

S) )
(©
o GH,+H

©-49)

CH,

ﬁ CH,
o @4y

CH, CH, Q8

+CH,CI

Q.7

(B)

(B)
Br Br Br
Nitration
O :
Br Br Br
Br NO,
+
NO, Br
(D)

0
“NF

0
AN N%
/’\ E
E® H
B —

Unstable o complex

&

E
o. Y 0O
N
(Stable ¢ complex)
E
® H
(A)
H E H E H E
S} &
@)
s Complex / Areniumion
(A)

Electrophile attacks on that ring which has more +M
effect.

©
(0]
o410

(less activating)  (more activating)
(o/p directing)

NO, o
CH34@7 N)‘;@



Aromatic Compounds, Aryl Halides (Haloarenes)

Q9 (A Q.14 (C)
Br2 | Fe
Qroe® = .
Cl
@—CH —O@Br % (i) Cl,/Fe
Crovceo @
SO,H SO.H
Q.10 (D)
CH,CI Br
@ + CHCl, —> (i) H,O/ A cl
- H,SO,4
(excess) @
Q.15 (A)
CH, OCH
QEREM ] C(CH)
CH, C¢CH +H an
Biphenyl Methane CH,-C—CH,
CH, s CH;§
Q.16 (D)
z
H.C
i ARrgﬁ é H.C HNO, |
Meiscnheimer complex H SO
or a-complex 02N
0 0 0
—NO, > —C=N > —(|3|—H > —(‘Z‘—R > —(l',“—OR
l l Q.17 (B) o
Strong -M, -1 Weak —M, —T AICI
+ 0 ———>
Q.12 (A
Br, /Fe Q °
CH; monobromination
N Sepern
G -
d N C|3/K|o<|:|
o]
Br
D0 A
Q.13 (B)

(0]
(i)Zn—-HgConc.HCI @@@@ +

Br2 /Fe
(Lea)

Q<O ©

11



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.18 (C)

Q - o -
(i) BH, / THF
CH,~CH=CH

: /CH~CH=CH,  (jiyH,0, / OH®
CH,~CH~CH,~OH
o) e OF
—

o CH,OH
o SO
Mn02 ©/CH:O
A

Q.20 (C)

AICI,

CHCH,cl A%,

Q.22

CH Cl

AICI
Q.23
CH,Br

socl,
0-HOOC-CH,~CH,CHy ————

anhydrous
A|C|3
COCI H
c
|
~ i Hg

o)
+ CH,—CH,

Q.24

o=

Q.21

©® ©
O ---- AICI,

s N\

AlCI,
CH—CH2

Q.25
H

CH, — CH,OH
© + AICI,

—

ALO,/A

12

e NaOH
C CH, ¥397
H/ \O/ A
HO — CH - CH, - ClI CH=CH,
HoCI/ H®
(B)
o e
OPES OGS @U Do, )
& o W o (C)
(A)
CH-(-0-C-CH,
Q@]
_—
AlCI,
@]
1]
C-CH,
Cl, / AICly
0
CcH, CH,~CH,
Zn—Hg/HCI
Cl Cl
(B)
Br Br
BI’ Br
conc. HNOg+conc. HySO4
NO,
Br Br
Br Br
Br O.N Br
ON +
Br Br
(B) 0

C — CH, = CH,

@ + CH,—CH,— C—c =
[l
0
lZn—Hg/HCI

CH, — CH, — CH,

n Propyl benzene



Q.26

Q.27

Q.28

Q.31

Q.32

©

More electron denisty

Cl
cl, /Fe HNO,
H,SO,
NO,
OH
NO,
_HNO; _NaOH _HNO;
H ,SO, H,S0,
NO,
ON
: NO,
NO,
(B)
CH, CH,
CH; CH, GH; CH,
(CH,), G—CIIAICI, HNO,
H,30,
NO,
(B)
©

/@(} con. HNO, /con. H,SO, m

(Major Product)

—OMe —> ortho-Para directi ng group

(B)

/@‘/\/\ A‘CI @
l\’ C—CH,—CH,—COOH

Il
o

(D)
) dan - (I

CH,
AN =
GCH,
HC
NO,
CHE\
HC

—OCH, is Ortho / Para directing or activating group.

Con HNQ, + Con H,80.

Q.34

O

Q.35

Q.36

Q.37

Q.38

OCH,
I @
@ @ I~ +CH,ONa—2
ON
NO,

Q.39

Q.40

Aromatic Compounds, Aryl Halides (Haloarenes)

(A)
Cl Cl Cl
HNO, CH,ONa
A
NO, NO,
Cl Cl OCH,
(B)
CH
CH, OH :
’ Br, / CCl, OH
_—
CH
: Br CH,
CH,

(B)

NO,

This comp is more reactive toward Nu aromatic sub
reaction because F having small size and less sterical
hindrence.

©
on~Oyerindlc=c—<0) - on~O)—c-c~0)
on—O)-on-¢

s

_ Hg?Hg0 /A

(B)
Cl
Cl
O
N

(A)

(@]

NaOH
(1 mol.) A

(D)
Cl|-CH,COOH
PhOH __NaOH | pp® 2
(SN?)
Ph—-O-CH,COO Na'
(B)

C'—C? - isshorter becauseit is double bond in two of
three resonance strucutre ; C~C, is asingle bond in
two of three resonance strucutres.

13



Aromatic Compounds, Aryl Halides (Haloarenes)

Q41 (B) - o
\N/ / HOX ” OH

©/C -¢ ©/COOH
+ Ph o ﬁzme H,0

\/1 —Hel salicylic acid
)

A N=N_Ph OCOPh

(Coupling reaction})

PhOH / H,S0, /A PhCOCI / Py COOPh
Q.42 (B) Phenoxide ions are so strongly activated that they
CH, CCl, undergo €lectrophilic aromatic substitution with CO,,

awesk electrophile.
Cl, / hv (excess)

O-CH,—CH=CH,
H.C CH,
SOH SOH Q.46 SN
COOH

CH,-CH= CH
(i)ag. NaOH (excess)
(i) HT Q.47 (D&HS CH,
SOH @\ (CH4C0),0
NH
Q.43 (D) Al 2 5] NHCOCH.,
0- ﬁ — CH, OH CH,
0 AICI3,A C-CH, __HNOg+Hs0, | ON
: |
Fries rearra 0O NHCOCH
3
[A] [C]
OH
COONa
|2 /NaOH + (:|_”3
lodoform Reaction CHa
[B] E
MO
Q44 (O NH, ps NHCOCH,

CH,
O-CH,-C-OH NaNO,-HCl  H,N
O HBF,, A

OH 0° @
@ NaOH K/\\ Cl-CH, ~COOH NHCOCH

tJ
0-CH.-¢-Cl 0 ‘NaNO \@\ SR @
O
AlCl, @ HCI
o’ Qus

socl, )
(D)
Q.45 (C) NH \H
2 2
52 O\\C Oy ?|) _Br. Br. Br
TN c-o AICI,
H H —
AKG
OH Br

14



Aromatic Compounds, Aryl Halides (Haloarenes)

C=N
(1) NaNO, /HCI g Br Q.54 (O -
(2) CuCN HO—CH,—CH,—OH —'Ncar?gﬁ NoOG—CH—CH, ONa
F
F F
Br
COOH F F
Br. Br
H,0° H,0
F O\CHZ
Br F CyF o
Q49 (© K.CO,A
NO,
_Br,/FeBr, Sn/HCI F
Br E

i Q.55 (D)
@\ NaNO, / HCI Q.56 (C)

Br £ cH\x/H

CHF.Br U—”»(fl:z > iCF, b CH, é- C\CH
Q.50
Q.57 (B)
__HNO,
@ & O = O ;
I Ag,0 14
Ph —C— CHN,——— Ph—CH=C=0
HNO, 14 —N.
Br 14
Ph — CH,— C — OH
NO, |O|
NaOCHa
<o | O Q58 (O
NO, i K/\ P
Ph — CHCI + EtOK —»Ph—g—CI
Q51 (A o -7
Phenol prefer coupling in Basic medium. Pch;c@‘\
Q.52 (B) l e
Aniline prefer coupling in acidic medium . Ph\CC;G
Q.53 (A) . N - P h/L—\Ph
The electron-attracting - NO, stabilizesring A . of 1-
nitronaphthalene to oxidation, and ring B is oxidized lEt(e)K
to form 3-nitrophthalic acid. By orbital overlap, - 7
P Ph\ge(lg — et Ph\ /.(iet
NH, releases electron density, making ring A more _C H Her _C
susceptible to oxidation, and o-naphthylamineis oxi- Ph Ph Ph Ph
dized to phthalic acid. l
Th Ph
C\ﬁ
L N\Br¢& T—> /@re
Ph Ph Ph Ph

15



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.59 (A
F MeOK 5 ~F o -F
CH —Cl MeOH C—Cl ﬁ’ C
\Br
/F
o
N hﬂ
l— a®
I
Q.60 (C)
0
Oo. O
CF.COH
Q.61 (A)

O

[ KOBr )
CH, — C— NH — CH, /> No reaction

CN
(CH3), NH
—_—>
Cu,0, A @ (AI’SNZ)

NMe,

Q.62 (C)
Q.63 (B)

CN
F
JEE-ADVANCED

MCQ/COMPREHENSION/COLUMN MATCHING
Q.1 (ABD)

Br
WX
Br
®
@

2AgBF,

6 T e aromatic

16

Q.2

Q.3

Q.4

Q.5

CH,
®) Q _ 2K (Metal)
CH,
+ HZT = 107 e , aromatic

H Br

4 1 e, antiaromatic

(D)* teud,

10 T e , aromatic

(ABCD)

Aromatic — planar, cyclic, (4n+2) e® , complete
conjugation

Antiaromatic — planar, cyclic, (4n) Te® , complete
conjugation

Non aromatic— cyclic structure with non-planar ge-
ometry with any hybridization

(ABC)
Aromatic — planar, cyclic, (4n+2) e® , complete
conjugation

(AC)

Aromatic — planar, cyclic, (4n+2) e® , complete
conjugation

(BCD)

(A) @JCl +AgNO, , No. Reaction

double bond character
due to resonance

®) HaCO—@—CHZ—CI + AgNO, —
&) [S]
HSCO—@—CHZ—CI + AgNO,

Resonance stabilised
carbocation

9
(C)@—C ~Cl+AgNO, — @—C NO,

+ AgCI



Stable due to backbonding Q.9
(D) CH, CH=CH-CH_-Cl + AgNO, —

o o
CH,~ CH=CH-CH, NO, + AgCl ¥
Stable carbocation due to resonance.

Q.6 (ACD)

" @I
COOH

(B) C;H,MgBr _ HsO0* . CH, + M\OH

Cl
NaOH
© (ArSN)
N,CI
Q.11
(D) —>

OH

NaOH/ CaO
decarboxylatlon

Q.10

Q.7 (ABC)
O—-CH,—-CH=CH-CH,
@ —
GH CH=CH, 125> MO,
(II)H O/Zn Q.12
Q.13
Q.14
ClH—CHO+ HCHO
CH,
Q.8 (AC)
H H
| - &M
CH—¢—0—0—H —— CH— CIJ j’
Ph
migration of Ph e Q.15

CH,~CH-O-Ph + H,0

l

3]
f\
PhOH + CH,CHO «—— CHaF,,CH—?—Ph

‘OH H

NN ——

Aromatic Compounds, Aryl Halides (Haloarenes)

(ABD)
NH, N, CI"
NaNO, /HCI
Br Br
OH
Steam
Br
(AC)

n-octane

(AB)

CHz-CH;

COOH

KMnO,
CHz_ OH

(AC)
(CD)
(ABC)

C_CH Brz /FeBr3
I ¢
@]

Br

(ABC)

@1 @ -n-

17



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.20 (BC)

% 7 They are activating groups.

Q.21 (ABCD)
°©
CH,
CH, |

C/CH3
decreasing electron density in benzene ring. So at- A A
tack of NO® at meta poistion. (A) T e g CH A
Q.16 (ABC)
CH3
R
CH —C CH,

(A)@ L rea e, + Ha
(B) + CH,— C = CH, Snr,
CH, — CH, CH,
(B) @ + CH,=cH, -2, @

CH,
CH, — CH, CH, CH
(C)@ + CH,—CH, — OH ——»
+ CH, — c — CH,—=2% 5
Q.17 (AB)

Reactivity order for E.S.R.
CH,
CH, CH
@ , + CH, — ¢- cH—" >
Q.22 (BCD)
CH, C,H,
CH,
> Br,/H,0
more e° —_—
density OH
SO,H

Q.18 (BD)
Br,/H,0 @
—>
— S0,
COOH
—r
—CO,
0 0
o) [ [
OH

CH,
more e® {@
density

both are ortho-para directing group because increas-
ing electron density at ortho/para position.

PhSH Ph—S—R  Ph—S—O0R
® ' I I
Ph - S - R—sortho-Para O 0
g directing >
Meta directing
group

18



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.23 (AB) (D)
&
% d NaOH/H,0 Y " ot ©
3950 C ©ﬁ )\ +H@—>/\—>/7
_lOHe
(Benzyne) @
OH
* %
- Qr
OH Q.26 (ABC)
Q.24 (CD) 0—Q
(0]
CH, — CH, /0
(A) + 0, ———» O\
@ + CH,— CH, — CI —» 0 0
O~o/
CH, — CH = CH,
@ + CH=CH—CH,—c —%, (B) @ + 3H, —— O
Q.25 (ABCD_
Cl
Cl Cl
(A) © + CH,—CH Q\ﬂ»cm—éﬂ:cm (©) @ + 3Cl, —»
Cl Cl
l Cl
CHan oy CHs B.H.C.
”i:r Q.27 (ACD)
T e
l CH~C-H CH,~C—O—-OH
CHon oy CH
A 0=0 HY
CHi o CHs CH3
i) Migration of Ph
(B) @ + CH,—CH—CH, LIS CH; C_O H2 ”))Hgose
8 - > PhOH + CH,COCH,
(C) CH—CH—CH—ClL CH—CH—CH +A|C|
lHydrlde shift
CH, — CH — CH, OH OH OH
\_}
l @ Con. H,SQ, NaOH (fuse)
— ST,
P oy~ H: SOH OH

©

19



Aromatic Compounds, Aryl Halides (Haloarenes)

NO, NO,
NH, CH,~CH,—CH,
(C) Sn/HCI NaNO, /HCI
NH, X)
@
N, OH Q29 (D)
steam CH3 CH,
N® CH,ClI o)
2 OH — —=
AlCl H,SO0,
ﬁ OH SOH
0O-C-CH,
(D) LiAIH,, GH,
OCH OCH3 NaOH/300°C
’ H,0®
OH OH
HI (1 mol) Q.30 (D)
(@)
OH I
. CH3—C|3H—C\ O/\NC'K
Comprehension # 1 (Q. No. 28 to 30) CH,-c~
Q.28 (D)

(0]
o I
@ CHy—CH,—E—Cl C-CH-CH, 0
At ©/ . ™ chen
C—CH-CH, ~CH,
©/ | Zn/Hg/HCI |

o CH, HO—C‘—CH2

Il HO-C

C—CH,CH, I O
Cl, /FeCly Zn|Hg/HCI 0

Cl
socl, AlCI,
CH~CHCH, 1o, o
H,SO, o 0

Cl Zn/Hg
—_— Pd/A
HCI >

20



Comprehension (Q. No. 31 to 33)
Q.31 (©

Q.32 (C)
Q.33 (D)
O
(31. to 33) @ + ko AlCl
©)
0
Zn/HCI
HO
(X)y O

_SoCh,

(Y)

lm

- “

(T)
« H2S0s
(R)
H, /Pd
(o]
(W)

(i) PhMgBr O‘
(i) D,O® 5 H
oD

° ®
W)

Aromatic Compounds, Aryl Halides (Haloarenes)

(@]
| Q
C
j conc. H,SO,/ A
HOOC
(X) o
[}
@;; KMnO,/OHT/ A
(0]
(W)
(6]
COOH
camEENoe:
COOH
(6]
Comprehension # 3 (Q. No. 34 to 36)
Q.34 (O
Q.35 (B)
Q.36 (A)
(34 to 36)
CH, CH, CH, CH,
O G ©) | i O
CH.CI / AICI . A
[ @J {isomerisation) .

CH, )

(|somer|sat|on)

CH, CH,
/@\ A CH.CI/AICI,
P
CH,
©
co KMnO, / QH

MgBr
Br,/Fe OH
X
L=
N Fe/H -
e _>
%/@i NaNO/HCI/@i KNOLICUND, \@/CH]

GH,
V)

Comprehension # 4 (Q. No. 37 to 39)

Q.37 (C)

OH

OH OH
Br,/ Fe Br
Q == +
Br

Q.38 (D)
OCH, OCH,
(CH,),CH Br
(A) AICl,, 15 - 25°C
CH, CH,

21



Aromatic Compounds, Aryl Halides (Haloarenes)

CH,
_CHyc-c c cl
(B) AICI3, Cs,
CH; “CH,
©
NH,

O Br,-
40 - 50°C

I

(D)
OH

@) %
Cs,, O°

Q.39

OH CH,- € - Cl / AlC,

©
Ph - C Cl / AICI,

\/f

Comprehension # 5 (Q. No. 40 to 42)

Q.40 (O
Q.41 (B)
Q.42 (C)
(40 to 42)
OH OCOCH,
@ CH,COOH/H,S0,
A
OH OCOCH,

C,H,COOHM,SO,
=

CH, CH

5

Comprehension # 6 (Q. No. 43 to 45)

Q.43 (B)
Q.44 (B)
Q.45 (C)
(43 to 45)

22

cl,

Cl Cl Cl
CfH Sn/HCI CHyCoCl
NO, NH, NHCOCH,
Cl
— JH"
CH,—CH=CH, /H CH/CHS
NCH,
NHCOCH,
Cl
H,0/H" CH,
oH A CH<
CH,
@)
(G)
KCN,A nucleophilic
substitutionreaction
H
| NO, NO,
CN
Br
@ N _nrfe
electrophilic substitutionreaction
NO,
(H)
Br,/Fe
Cl CN
Br Br
KCN,A nucleophilic
substitutionreaction
Fries rearrangement No2 No2
(1)
Comprehension # 7 (Q. No. 46 to 48)
Q46 B
Q47 A
Q48 D



/C|
Sol.46 Q o, @2»_. U
02

l Ring expansion

OH
COOH
Sol.47

CCl,/KOH
—
Comprehension # 8 (Q. No. 49 to 50) 52
Q.49 (D)
53
Q.50 (A)
OC,H,
@ NaOH/ CoHgBr,A
NQO,
OC.H, Q.54
Q.55
Q.56
Sn/HCI Q-57
NH,
OC,H,
AC2O/Pyridine
54
NHCOCH,
NH, NH,
@ _ (DH2804.4 @ __(KoHA @
SOH OH
NHCOCH,
(3)AC,O/Pyridi /\ CoHzBI /O
a equivalent)
NHCOCH,
Comprehension # 9 (Q. No. 51 to 53) 55
Q51 A
Q52 D
Q53 D
51

Aromatic Compounds, Aryl Halides (Haloarenes)

C\{I%—Br
O

— Br
Rearrangment

Ph—N=C=0
H.0

Ph — NH, + CO,

Seconary amide does not gives Hoffmann bromamide
reaction.

Br, + KOH NH;
=, A

Comprehension # 10 (Q. No. 54 to 57)

(D)
(B)
(D)
(B)
NHCOCH,
@ 30+ @ NaN02 /HCI
Cl
@ KNO2 /Cu* @
@ NaNO2 /HCI @
NaNO2 /Cu”
@ Sn/HCI @
(Bl (X]

23



Aromatic Compounds, Aryl Halides (Haloarenes)

56

57

Q.58

Q.59

Q.60

Q.61

24

H,SO,, BF,, SO, reagent are acid and used in

Beackmann rearrangment. When OH® isbase

Migration of alkyl group or formation of carbocation
isR.D.S. step. in Beckmann rearrangement.

A——rs; B >1;, C
p, s

Aromatic — planar, cyclic, (4n+2) te® , complete
conjugation

Antiaromatic — planar, cyclic, (4n) Te® , complete
conjugation

Non aromatic— cyclic structure with non-planar ge-
ometry with any hybridization

g,s, D ——

(A)-PR,(B)- PR, (C)- PR, (D) - PS
(A) -CH,- CH, Ortho - Para directing and
Activating group.

@)

|l
® YoYs-cH,

group or activating group

Ortho - Para directing

O
.~y
© -\FNQ'- C - CH; Ortho - Para directing
goup or activating group
(D) -S-CH, Ortho - Para directing or
Il

deactivating group.

(A)—=>aqr B)—>as (C)—>p.r (D)—>qs
(A) -CH=CHCOOH is deactivating due to - of —
COOH group, but o,p-directing due to stability of
carbocation.

(B) —=CCl, iselectron withdrawing group dueto —I na-
ture.

(C) —OH is electron donating due to +m ; -NO, is
electron withdrawing due to —m.

(A)-PR; (B)-PR; (C)-PR; (D) - PR

(A)

@

Ortho / para director, Activating group

Q.62

H

(B)
@

Ortho / para director, Activating group

QoW CH = CH,
(©

Ortho / para director, Activating group

S - et
4o

Ortho / para director, Activating group
(A)-PR S (B)-R (C)-QS (D)-QR,S
Cl(-I>+ M)

"Q

Ortho / para director, deactivating group
CH; + H

.©

Ortho / para director, activating group

N

(©) N
-M
Meta director, deactivating group
0
[
OS - et

(D) O Ortho-paradirector, deactivating group



Q.63

Q.64

(A)-PR, (B)-PRS, (C)-QR, (D)-PR

(A)
No,
@ _HNO, O (E.S.R.)
\) H,SO,
Corbocation intermediate
(B)
Cl
(E.S.R.)
Alcl,
Corbocation intermediate
©
OH OH

Br Br
O EJH;O) (E.S.R.)

B Corbanion intermediate
r

(D)

Q

(A)—>s(B)—>a,(C)—>p(D)—>r

Br

Br/fFe | @ (E.S.R.)

Corbocation intermediate

O-H O
be
(A) Br2/CS; L
—c 7
Br
Q.65
0° O-CH,
N
* CH-O--0-CH, —
O
Br Br

Aromatic Compounds, Aryl Halides (Haloarenes)

NH, N,CI

NaNO, /HCI
(B)

Diazotization

OCH, OCH,

OH
H,0 [;
—
OCH,
OH o°
- CHO
(C)© CHBr, /OH C(
OH
C(CHO
H,0
—

NaBH

_ NaBHy | OH
Br Br
Br, /Fe M, /ether
(D) ? ”
OH
MgBr
0] 02
(||) H>0

MgBr
(A) - piq!r ; (B) -S; (C) - q!r!S: (D) q

NC

CH,OH
CHCI,/KOH
—
NH,
CH,OH NH,

HO
(A) | Nametal @C ©

—

NH,
con. HCI/
anh. ZnCl,
Cl

25



Aromatic Compounds, Aryl Halides (Haloarenes)

CHO

(B) gives +ve tollen's test.

o
Na metal
—>
o]

OH ON 0

OH Gl
con. HCIf anh. ZnCl, L@f\/{m
>
(©) on o
’ ON 0

OH
Cl

Tollen's test

+ve due ta i group

COOH COONa

(D) @ Na metal @

Q.66 (A) P:B-Q; (C)-R; (D)-S
OCH,

CH O Na

No,
reactlwty order of X Towards ArSN?2

Q67 (A)-Q:(B)-P (O-Q(D)-Q

A CHcl,
) KOHA

Cl

F
CHFCI Br
KOH,A
Cl
CHCI Br
KOHA
Cl
CH BrgII
KOH,A

Q.68 (A)-QS (B)-PR;(C)-R;(D)-P
(A)

(D)

COOH COONa SO;Na

5E=56

+H,CO, — H,0 + CO,

26

(©)

OH
@ Gives Libbermann nitroso test

N
/NH + HO - N = 0 —> R,N - No (Yellow oily liquid)
R

OH

OH
CHO
+ CHCI, + KOH —

(A)—q; (B)—p; (C)—s, (D) —r.

(B)

(©)

(D)

@CH CH Br2/Fe
I|3r

CH—q:H2

Br

ON

@—CHS Cly /Fe
u@cm

@CH: CH2 HBr/R,0,
@—CHZ—CHZBr

CH=CH, —>CH3ANH2

ON
NHCH,
CH=CH,

ON



Q.70

Q.71

Q.72

(A)-PQ, (B)-QS, (O (D)R

(A)
o] ]
NH, NH ( Schmidt
W reaction )
Caprolactum
.73
(B) °
N - OH ]
é HY/a 5 NH  caprolactum
( Beckmann Rearrangement )
OH OH
(C) O (I) CHCI,/ OH CcHO
(11) H®
Ph OH
\C=N/ & Ph - C-NH -CH;,
(D) cu/ 1
( Beckmann Rearrangement )
(A)-P ;(B)-P(O)-Q;(D)-R,S
OH OH
CHO
(A) O + CHCly/ KOH ——>
Q.74
(OS]
NH, N=C
(B) + CHCly KOH ——> @
Q.75
i
NH
\NHz
(C) @ + Bry/ KOH —— @
(D) Ph-C-Ph —pCJI—> Ph-(ljl—NH-Ph
|
N - OH

(A)-PS;(B)-PR;(C)-PRQ;(D)-T

" O

(B) Ph-C=N+

AICI;
+ CO + HCI ————> Ph - CHO

GatterMannKoch
reaction

SnCl,/ HCl
_—
H,0

Ph-CHO

Stephen reduction

Aromatic Compounds, Aryl Halides (Haloarenes)

CH, CHO
@ CrOZCI @
é’
H, O

(D) Ph-C=N —=——> Ph—COOH

A->SB->Q,Co>P,D>R

SO;zH
SO =
SOz;H "

/@SogNa
NaOH

—

H.C

3

SOH
/©/ 3 e
Zn-Hg
ﬁ
CHOC @/

y

COCHs
NHz—NH Hz.CH,
HOs S
SO3 Na'

A->PR;B>QR;C>PR;D—>Q,S
—CH,—— o, p activating group

—OH — o, p activating group

— Cl— o, p deactivating group
—NO,—— m, deactivating
A->Q;B>P,C—>SD->R

— +
Ph-CH,~COONa—=2— pPh-CH, Toluene
NaOH

— 7 co
Ph COON aW Ph—H Benzene

Ph—Cl —xe, Ph—Ph Diphenyl

Dry ether
CHO
CH H—O> | OGIyoxaI

27



Aromatic Compounds, Aryl Halides (Haloarenes)

NUMERICAL VALUE BASED

Q1 [f]
)
67e are present in compound
Q2 [
CH, 2 Benzylic Hydrogen
Q.3 [75]
O
N K cl-CH,—COOH
O
0]
N—CH,—COOH HOMH
COOCH
o) - (O:(
(X) COOH
NH,—CH,—COOCH (Y)
Molecular weight of Y = 75
Q4 [3
NH,
CH,
+2 H
s e

CH, CH,

0, m, p isomer of toluidines will give toluene with
NaNO,/HCI followed by H,PO, treatment.

28

Q.5

Q.6
NH,

[94]

NO
@/ Sn/HCI @

S]

: 20|

OH
@/ H,0, heat

molecular weight of Z =94

e &rb=

COONa +H20+COZ'T\

NaNO,
HCl 0-5°C

NaNO, +HCI Complete

0°C to 5°C hydrolysis

TNaHCO3
COOH

+NH,

(R)
Al aOH+Ca0

@

Molecular weight =12 x 6 + 6 = 78



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.7 [0 KVPY
PREVIOUS YEAR'S

Q1 (O
o
@ Conc. HNO4 /H,S0, OH o Cl)
HNO,
—

intramolecular
H-Bonding
H,SO,
OH

Sn/HCI

+ -
N,CI
@ HoPO, NaNO,/HC|
+
N.CI

08 199 Q2 (B

O
N
OH
Br Br
NO, NH,
@/ Sn/HCI @ |C<)l CIO—P
2

H,PO, As a reagent used because other are strong
reducing agent

NaNO, O / ’
HCI Q3 (4)
H h E
H i H
__E

Ph-OH Basic
= H
@N N@O Medium
198 COOH
— =99
2 Brz+ H,0
Q9  [3]
NH

molecular weight = 198 OH
COOH i
H, COOH N H,

T COOH

__NaOH+Cao @\

Q4 (O

29



Aromatic Compounds, Aryl Halides (Haloarenes)

Q.5(A) JEE-MAINS
PREVIOUS YEAR'S

Q1 (9
@\ e @
| ©
(1) Zn, HCl
Thisis example of
Ulman reaction which

gives product like Wurtz

reaction.
(2) Cr,04
Q.6(B) /\<\/ 773K, 10-20 @m @/\

In first step ketonic group is reduced by Clemenssen

Q.3 (4)

St

[Styreng] o ) D)
Q5 (1)

S CN

| O
@—CH—CH3 - ©—CH—CH

Q7 (A

CH;  conc. _oonc. HNO,
O/ conc. H SO

OH OH
]

NH-C—CH,
M©/ Q6 @
O, N, CI”
Q8 (A) A) @/ Cu,Cl,,HCI
NO

2
g Sandmayer reaction
NG
+ AlICl, N2 Cl—
(B) @/ Cu,HCI
ﬁ NO; Gattermann reaction
C

Fittig reaction

@]

(D) 2C,HCl __NaDyether , \Wurtz reaction
30



oH®

Q7 (1)
CH ﬁ C?
CHNO, LS vpr Zems
HY  (vellow
coloured
compound)
Q8 (4)
Q9 (1)
Q.10 (2)
Q.11 (1)
JEE-ADVANCED
PREVIOUS YEAR'S
Q.1 Ans. (©
OH
Qi Qp=Dre
+NaOH Colored dye
()
Q.2 (C) R (minor) (D) S (major)
(B.D)
© © ©/ Q Q @,CHO
H, CH, CCl, CH, CHCI, CH
()]
Q " o Q
Q . CHO @/CHO . Q |
CH, CHel, GH, CH, CHCI,
Q3 (B)
OH OH OH
Aq. Br, Br Br Br
—_—
s —SO,
& Lo
.
SOM o) H B
Q4 (A,B,Q)
OH
A* *B H B .
—OH group is strongly activating &
*C

O, P—directing due to its powerful +M effect.

With |, only A is substituted, since -l islarge, steric

inhibition by large -CMe, group forbids substitution

aBorC.

—Br and —CI become progessively more reactive, due

to —

Q.5

Q.6

Aromatic Compounds, Aryl Halides (Haloarenes)

(a) increasing electrophilic nature of X® (not men-
tioned is any option).

(b) Smaller size most sterically hindered loaction is
B which is substituted only by —Cl.

(D)

In dyetest, phenolic —OH is converted to —O°, which
activatesthering towards EAS. This ispossible only
in akaline solution. Hence (D).

©
P .
NO,

red hot Fe
_—
873 K

CH=CH

@ Nitration
—_—

OH
Conc. H,30,
60°C

Nitration  O,N
OH

A

Conc. H.80,

r
I>:
Z
I

NOQ, NH,

§ =8
5.5 -

iCI

OH

NH Canc. HNO,

dil. H”
(—

(CHN,O,)
“R—>2
NO, NO, NO, NO,
(i) Schemes SOCI, NH,
(ii) KMnO,JOH /A
(iii) H+/H,0
- CH, COOH c C
S: ’ o N @
(CHN0,)
S—>1

31



Aromatic Compounds, Aryl Halides (Haloarenes)

Hence the answer is (C)

Note: Verifying any two can easily giveyou theanswer Q.12

complete details are given for reference &

understanding.
Q7  [4]
CHO
(|) CO, HCI
Anhydrous AICI, /CuCl
(Gattermann Koch reaction)
CHO
CHCI,
an __HO
100°C Q13
COcCl CHO
(1 @ Pd.BaSO, @
(Rasenmund's reaction) Q-14
CO,Me CHO
DIBAL-H
(V) @ Toluene, ~78°C @ + CH,-OH
(Partial reduction)
Q8 (B)
e HC ?OOH
@ CH,=CH-CH,, H* @ radical initiator, O, HC
High Pressure, A
(Friedel Craft Cumene Cumene Hydroperoxide
Alkylation) m (C)]
Q9 (A
N=N-Ph
NH: NaNo, HC MCk NaOH o
S O
]
Q.10 (BCD)
)<Br
Elimination
———
CHsO'Na" \ Product
(major)
Q11 (A) Ans.
OH Sol.

Q0 e O

NH,

e O~ QT

32

Comprehension # 2 (Q. No. 12 to 13)
(B)

(CH), ot (CH,), C/ _HsofoC
\) CHMgBr in excess
“oemo
(CH,)
(CHy), CH, _@) CHmger Alcl,
O'I “wenc.
H,

S

(B)
Processinvolved in Q — R reaction is akylation.
Process involved in R — Sreaction is akylation.

(4.00)
Scheme 1 :

NH NH, N,Cl

’ B Br
@ (i) Br(excess),H,0, BK@/ BT (i) NaNO,, HCI, 273K r\@/
B _—
Br r

(|||) CuCN/KCN

i
Cc-Cl COOH
pOgELEt '@ ffo;r
(v) SOCl,, pyridine (iv) H,O+,A
Br
Scheme 2 :

SOH OH

@ (1) Oleum @ (i) NaOH,A @(iv)Br,,CS,,Z?SK
—_— .
H.50, +50, (I H |
OH OH
Br
v

(Mgjor)
Scheme 3 :
oH <m/a\§_C| (I(I?—O—@Br
@ (1) NaOH @ Br. Br Br\@/Br
- + ‘[ i I _
Br Br Br Br
Q M
(2,4)

(1) © +Cl, (excas)—) ji; (Non aromatic)

d
(2) C\(\ r%’CH _C = cH Redhotiron tube 873K @\
Br

H.C
(Aromati c)



[ ==0) - [C=1 T T

Elimination (Non aromatic)

( 3) B (Substitution

product) product)

(Non aromatic)

4

©&Na

NaOMe
(4 + MeOH

(Aromatic ion)

Zn/Hy/HCI

Ans. (B,D)
o
.
poans
® c=0
H
I o
HPO,
< HPO
o HO
%o)ﬁ N
(R)
(1) CH,MgBr
(2) HIH,0

O NS Oa
A

HO
T 9
®

Q.17 [18]
lcln 0o
. O
P Ph Ph
conc. H.SO, 0
(G
o o @
lH@ DBE=18

Aromatic Compounds, Aryl Halides (Haloarenes)

[18.60]

? NaNO,+HCl
0-5°C
CH, NH
l +NaOH

N=N-Ph N=N-Ph
OH
- (OO

Molecular weight of
aniline=M.wt. of CNH,
=72+7+14=93
density of P=1 gmml
9.3mlof P=9.3gmP

= % =0.1moleP
9.3

The moleratio PhNH,: PhN,*:
N=N-Ph

o

=1:1:1
so the mole of Q formed will be 0.1 mole and extent
of reaction is 100% but if it is 75% yield.

75
Then amount of Q = Ol.xﬁ =0.075mol

The molecular formulaof Q = C H, ON,
soMwt.of Q=16x12+12x1+16+2x 14
=192 +12+16 + 28
=248 gm
so amount of Q =248 x 0.075
=18.6gm
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Carboxylic Acids and It's Derivatives and Nitrogen
Containing Compounds(Amines)

| EXERCISES |

ELEMENTARY
Preparation of carboxylic acid and their derivative 9 4
Q1 (3) Q. ( )
Formic acid can not be prepared by grignard’sreagent. RCOOH —“4%: _, RCH,OH
Higher acids are prepared by the reaction of CO, on
grignard’s reagent Q.10 (2
5— O+ 5+ LiAlHg4
B bigX L 8§:_>R_|9_OMQX 1 OH CH,COCl—t2M _, CH,CH,OH + HCl
Q11 (1)
O In this reaction a-H is replaced by chlorine
R- C OH+ Mg(OH)X
Q.12 (2)
Q2 (4
CH, = CH - COOH —:44, = CH - CH,OH + H,0
Q.13 (3)
Q3 (1)
COOH codl
CO, +C3H,MgBr —*%° C, . COOH +Mg< 5o, +50 , + HCI
Butanom acid
Benzoic acid Benzoyl chloride
Q4 (9 | o Q.14 (1)
CO, addsto Grignard's reagent to yield acids. When succinic acid is heated it forms. Succinic
anhydride
H
CO, M, CH,COOMgI—H-0  + Az <\Or CH,COOH 5 CH,CO
CH,COOH —-H,O CH,CO
Succinic acid Succinic anhydride
Q5 (4
Acidity decreases with the decrease in Q.15 (4)
electronegativity of halogen i.e., Amide group represent by the formula —-CONH,
FCH,COOH > CICH,COOH > BrCH,COOH
Q.16 (1)
Q6 (1) pK, T least acidic, acidic strength
(0]
0 0] O
Q7 (2 Spon <N R o < e
max PK,
Q8 (2
o 0CocH, Q17 (4
@/COOH cooH CHF, - COOH . Difluoroacetic acid is strongest
(CH3C0)2 0/ H1504
because presence of two  atomsincreasesitsacidic
Sa]icylic acid Aspirin nature.
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

(4)

Bry / KOH
CH4CH,CONH,

Propionamide

CH4CH,NH,

Hofmann bromamide
Ethylamine

reaction

(1)
M M

I yd
Me Me

+ NaBr + Na,CO,

(3)
2C,H,OH + 2Na — 2C,H;ONa + H,

2CH,COOH + 2Na — 2CH,COONa + H,

(1)
Itispicric acid because it has three -NO, group are
arranged which are ortho and para position

(2)

—COOH and —OH group form the hydrogen bond by
which they have high boiling point. -COOH group
show strong hydrogen bonding so it form dimer and
have more boiling point than —OH group. While —
CHO group do not form hydrogen bond. Thus the
reactivity order areas3>1> 2.

(3)
LIAIH,

CH3 -N=C—"74 yCH; —NH - CHj,
(Sec.Amine)

I socyanide on reduction gives secondary amine.

(4)
CH,—CH,~ COOH —5 CH.— cCl
[A] O [Bl
Propanoy! chloride
NH,
CH,—NH, ¢ —CH,~ C-NH,
(D] o [cl
Ethylamine Propanamide
(3)
(2)

Thisreaction is used for preparation of primary ali-
phatic amines.

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

i {
R*N%'*H—)R—(E—H‘) R

(2)

(3)
Test G
(1) lodoform test

CH3—C":—& CH3—(|:H—
OH
(I1) Victor mayer test

(111) Carbyl amine test
(IV) Libermann's reaction

Group

1°, 2° & 3° adcohol
Primary amine
Phinolic compound
(3)

(@) (@)

Il 1l

cad CNNH,
0 O (O)
UI)@ ANH/H‘9 @

ZnCl
(I11) CH-OH+NH, —==2— CH.NH,+H,0

(v) PhCO-0 -
COPh+NH,— PhCONH,+PhCOOH

(4)
Tertiary amine does not react with nitrous acid
becausein it a-H atom is absent.

(3)
Hinsberg Test
(4)

NH ,

NH , :
Br Br
+ Bromine water —

Br
(1)
C6H5 —NH, + CHC|3 +3KOH —

CeHNC +3KCl+3H,0
Phenyl Isocyanide

(2)

H
—H 19 y R—CH = NH - R(amine)
H

m—2—0—Q

@ITIHJ
R
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Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

36

(2
(2
0 fy 0eN-0~ 0€N-0~ 0cN-OF

~9-0-0
+
Presence of —-NO, group decreases electron density

at o- and p- positions. Hence, incoming electrophile
goesto m position. Thereforeit is m-directing group.

(2)
CarboxylicAcid and Its DerivativesAmines (Nitrogen
Containing Compounds)

NO,

@ HNO3 | H250, @ Sn | HCI
A

Nitrobenzene

©)-

Aniline

(2)
(1)

NSR [Aryl halide] o« 1
a
N(%: NG,
NG,

(1)

*gorng—-Mof 3 NQ, group
* LessEdenstyinring.
* More attack of nudeophile

(1)

e
CH,-C=N Nucleophile
k—‘Ele:c‘[rophile

(1)
\G\IH
T@ ¢ \NH

Electron — density will be maximum at this posi-
tion.

(3)
Q — No resonance, more availability of cone

NH,

— pair.

JEE-MAIN
OBJECTIVE QUESTIONS

Q.1

Q.2

Q.3

Q.4

(D)

Treatment of sodium salt of phenol with CO, under
pressure bring about substitution of the carbonyl
group —COOH, for the hydrogen of thering. Thisis
caled as Kolbe's reaction

COONa
140° C(4 7atm) PhenOI

Sodium salt of phenol

OH
COOH
LN

Sodium salicylate

Sdlicylic acid
(3)
o]
I
CH,~C-H ——
OH
OH OH
| I
CH,-C-H H—O/“—> CH,-C-H
I |
CN COOH
(R'S)
(4)
o]
I
CHyl — 2> CHyMgl —2— CH,-C-OH
ether
CO,
~> CH,—COOH
Cl
(3)
eN
H
H,CC MO oy ¢ CH,CH < SooH
0
Acetaldehy de Lacticacid



Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.5 (4) Q.10 (1)
CH CH C,H;OH—2 5 CH,COOH .
3 3
cHal, Qi1 (2
KOH —
HO CH;COOH + CH3 - Mg- X — CH; —CH;4
H H
Q.12 (1)
CH, 0
CH,COOH —%¢2_, CH, - C -(C| —Berzee
OH Thionyl cH oride é{&gdA(l:Crll 3
H O | acdaion
C—H C—H O (lJH
I
JZOOH C-CH, NC-C-CH,
Q.6 (1) H*'CN™ H0 |
H,S0, dil. nudeophl ic addition
CH CH,CHI 9y CH,—COOH
2'72 HgSO, 1% 3 E— 3 (B) (©
OH
_NOH_, CH,COONa —'c2—> CH, |
HOOC-C-CH,
decarboxylation
Q7 (4
COOH ©
P Q13 (O
KMno,or KCr0, | CH,CH, «—-"— CH,;~COOH __LAM,
Toluene Benzoic acid CH;-CH,0H
08 ) CH,CH, 2" CH,CH,Cl X+, CH,CH,OH
Q.9 4) Q.14 (2

RCOOAg B2/~ R—Br

CH
@/ cr02C|z ©/ \L
R-——> Intermediate

1° carbanion — most stable = reactivity T

CHO Q15 (1)
TN
0] OMgBr

Il |
CH,C - OCH, — ™5, CH, - C-OCH,

Cc-Cl |
Of! o "’
__Ha/Pd/BaSO,

0 OMgBr
__“MgB(OCHy) , cpy, & Ph— ™M, CH, —C-Ph

cHS COOH |
©/ \CH e @/ Ph

OH
+ ‘
—H% _, CH;C-Ph
|
Ph

1,1-diphenylethanol
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Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.16

Q.17

Q.18

Q.19

Q.20

38

(1)
O
R —>—(”:—OH —> less +| & less steric lindrance
more resctive.
CH,-CH-CH,-COOH > CH,-CH-COOH >
&, o,
CH,
CH, - (|:— COOH > (CH,CH,),C-COOH
&,
)

CH,COOH _:iP_, cH _ COOH

I
Cl

__N . CH,-COOH

I
NH,

4
CH,OH

C¢H;COOCH, % + CH,OH

(2)
RCOOH + PCl; — RCOCI + POCl, + HCl —¥N_,

RCOCN + KCl—2%2_, RCO COOH + 2NH,

Clemenson reduction
Zn-Hg/ Conc. HCI

RCH,COOH +H,0

(2)

)
I
CH; - C -0OC,H;5 + C,H;MgBr —»

Ester

OC,Hs
|
CH,; -C-OMgBr —Ms@CHs)B ,cH, _Cc=0
| |
C2H5 C2H5
C,H;
CoHsMgBr CH3 _ é _ O Mg Br —Mli(g:)Br
’ ‘ : ’
CoHs
CoHs
|
H,C- (|: ~OH 30 4cohol
C,H;s

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

(©
o]
g A
C + HO—CH,—CH—OH ——»
(A)
(0]
|
0 /c — OCH,
0 ~OCH, CH, OH
CH;0OH | C|/_|
~ CH, — CH,
(1)
CH,~COOH —**=%— CH,-COOH —=—
I
Br
CH, — COOH MO CH, — COOH
I |
CN COOH
4 4, CH,COOH + CO,
D
0 0 0
I oy I

R-COH 25 p-cx 2 r-C-0OH

i
CH,-CH,-COOH—22">CH,-CH,~CRr

lB r,

0
| I
CH3—|CH—C—0H<—”2° CH,~CH-CBr
Br Br
Br at a-carbon
(A)
CH,~COOH —*"=% CH,-COOH —*—
I
Br
CH, - COOH BELESLAEN CH, - COOH
I I
CN COOH
4 ,CH,COCH + CO,
(1)
H —(ﬁ—o Ca —— HCHO Mt __,
Cannizaro reaction
o 2

CH,OH + HCOONa — > H-C-0-CH,
360°C ”
O



Q.27

Q.28

Q.29
Q.30

Q.31
Q.32

Q.33

Q.34

Q.35

(3)
CH, CH,-Br CH, -CN
|| Br,/CCl, | KCN |
CH, CH,—Br CH,—CN
0o
L, CH-COOH oy, _E\O

CH,C~

&

I
CH,— COCH

(A)
CH,
CH,CI
AICI,
CH,
Ccoo\Ca
Q) e
COOH
O s,
(2)
(2)

CH-OH _ P , CH,Cl KN ,
CH;CN __#H/N. , CH,CH,NH,

(1)

(3)

CH3COOH does not give silver mirror test.

4
CH,CH,COOH (aq)+ NaHCOj (aq) —

Propionicacid sod. bicarbonate

CHgCHZCOONa+ C02 + Hzo

(3)
Presence of methyl group decreases the acidic
character of acetic acid due to positive inductive

effect (+1).

(3)
CH; -CH, - CCl, -COOH ; a,a-dichloro butanoic

acid is most acidic. Hence it will easily loose -+
ions in solution

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.36

Q.37
Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

(1)
COOH COOH
OH OCOCH |
OO
Aspirin

(D)
(2)
RCN Reduction R_ CH2 _ NH2
[1° Aming]
RON—#G6" > CH-G- [Methyl ketone]

®)

R-NC—HYIobsSS .2 NH, + HCOOH

[LAmineg]

R-NH, —N% ,R_OH+N,-H,0

[Alcohal]
(3)

PCl,
2 | (Dehydration)

CH~C=N

CH, —-C—NH
] Al

O

Na/EtOH lReduCti on

CH,—CH,NH,
[B]

Na/EtOH

R—CN ——— R-CH,—NH, [Mendiusreaction]
Alkyl isocyanide
(3)

(i) R=X + NH,—— R-NH, + HX
[H]

(ii) R-CH=NOH ~Na[Alonol] R—CH,=NH,+H,0

p-amine

(iii) R-C=N + H,O—""» RCOOH + NH,

(iv) RCNH, + AH 2 ROHANHAHO
o)
(1)

(1)
P,05

ol. CH;CONH, —2% ,CH, -C=N+H,0

Acetamide Acetonitrile

(4)
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Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.44

Q.45

Q.46
Q.47

Q.48

Q.49
Q.50

40

(1)

NH, N—I—("?—CH3 NH-COCH,
¢ ¢ Br
ACO (@] Br, [E5R
O_‘g
CH3_ CH3 CH,
More rective) gggb‘g HO| H® Hycroyss
Towerds ESR
NH,
Br
CH,COO0H +
CH

w

(D)

. o
Ql—@ AN czl—kmﬂl—mngS—N—g
A (Isocyanide test)

CHQA+Alc. KOH

CHANH-CHEE cH_NC
(@] A

&y methyl aine) (Ehy isooyancide)

(B)

(2)

C,H.~NH,+HNO,— C,H.,OH+N,+H,0 [Alcohol]

C,H.~NH,+C,H.CHO— C,H-N=CH-C,H+H,0
[Shifts base]

C,HNH, + NOCl — C,H.Cl + N, + H,0

(®)

I
CHNHACGHSOA > CHNH-S-GH,

(®)

(2)

Sq, NaNOQ, + HO HO |

A Hcf B oC C— \‘6H50_|

NO, NH, NT®
Sl
Ha oC ﬁl
)

[Nitrobenzene] [Aniling] [Az0 o%pwd
® ®) oH
Phend
(1)
(3)
NH, NH,
Br. B Br
~ho
Br
ite ppt]

[2.4,6-Tribrormoariling]

Q.51

Q.52

Q.53

Q.54

Q.55

Since aniline is more reactive forwards ESR and in
polar solvent [water] concentration of E®[Br*] isalso
in good yield so Brewill attack on all o & p position
of molecule.

(©)

(3)

CH, CH,
WA G}e-c— SN-e-or
CH, CH,
(@] (@]

Dimethyl aniline + Acetyl-Chloride N,N-dmethyl actamide

(1)

CHMB—T QI[-LS]G\ILCi CH,-O00H

151}
| X
OH-C-OH 5 CHl+ Ag——> GHECH
O CH,COONa A

GHNH 2> csk[taﬁce o, GHON

JWH

GHCHNH, R

Bera/ arine

(3)
(A) Ammonical AgNO, [Tollen's reagent]

ROHO + 2JAgNH,)J + 30H

ANH, + 2HO + 2Ag+ ROOO

(B)HIO, >(I:__(|:<+ HIO,—»C+>C
OH OH

Midna alcohal

(C)Alk.KMnO, [1% alk. cold dil.] — Bayer'sreagent
— Test of unsaturated
(D)R-NH,+CHCI_+NaOH—>R-N=C+3KCI+3H,0

(4)
(@) >C=NH-R structure will be Shiff's Base.

NTe!
(b) @ + @ TEsr’ @
o)
it Vhtvicl



0 ©

Bawyl arine

(d) @ W@
CH,

I\H\Q+HO @

Bayl dcohol

Qo

p-IVEthM aniline p-Mettyl benzene
diazonium chlorine
Q56 (2)
Reduction R— CH2 _ NH2
(H] 1° amine
R-C=N —
Nitrile
Hydrolysis R— COOH . NH3
H3O+ acid
Q57 (C)
H O/H

R-CN +H,0—"2°/" _,RCOOH + NH,

It yield amine when reduced as —

R-CN+H,; - R-CH, - NH,
Q.58 (3
C,H;NH, NaNO,, / HCI C6H51‘Q¢¢1[§,Nd;NOII +HCl
0°c-5°C x ® Hy
Q59 (3
NH , NHCH ,
+CH, -Cl — CH,CI .
N(CH5),
’ N*(CH
| CHs)s | o

+ CHCI?' — @

Quaternary ammonium salt

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.60 (A)

Q.61 (B)
CH,NH, + CHCI, + 3KOH —— CH_,NC + 3KClI
+3H,0
Carbylaminereaction.

Q.62 (4

CH,CH,NH + CH,MgBr —> CH,CH - NHMgBr + CH,

| 4
H base
¥

acid

Q.63 (4)
R—NH, +CS, —"%2, R_sCH

Hoffmann mustrd oil reaction.

Q.64 (4)
Q.65 (4)
Q.
|\|—O—|+HC)—S—C]—|—> |\Q+I—IZO+H8 )
(jz \f Heatrophile
Producer of
eectrophile
Q.66 (3)
Q.67 (4)
No, NO NHOH
IH 2H
Zn/! .\"H'Jf Cl 2Zn ! .\"H'Jf Cl
Phenyl hydroxyl amine
Q.68 (3)

NH? Because oxidation of aniline
occur in absence of making
effect.

P- Benzoqumone
069 (2)
H,0/ H'
CH4CN + CH3Mgl — (CH;4 )2 CNMgI —2
~ NH,

OH
CH;COCH;+ . M
3COCH; g< s

41



Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.70

Q.71

H-0

Q.72
Q.73
Q.74
Q.75
Q.76

Q.77

Q.78

Q.79

Q.80
42

(B)

NO, NO,

Conc. HJSO N

SO ,H
(A)
(1)

7

HO

CH,

(Rearrangement)

o
S

(2)
(1)
(1)
(1)
(1)

(4)
Allyl isocyanide. CH,=CH -CH, -N=C

(2)

(4)

Order of basicity of ethyl amines.
(CH),NH > (CH),N>CHNH,>NH_>
C,H,NH,

(2)

JEE-ADVANCED
OBJECTIVE QUESTIONS
Q1 (B)
: OH o or
CHCH HONS o=t on O 5 cH.C-cooH
OH | A |
H H
Cyanohydride d? mix
Q2 (A
~C2 + NG
Il
O—?Y

Q.3
Q.4

Q.5

Q.6

Q.7

Acyl carbon shows addition elimination mechanism
by attack of Nucleophilic.

(B)
(©)

Primary amines, secondary amines and ammonia all
react rapidly with acid chloridesto form amides, This
reaction takes place at room temperature and gives
highyield.

(D)

@ i i
@*&CI + NH,-NH, 'f—fé%@—c—w—w—c@
(©

i I
0O g0
OH
leridine
P
Il

(©
0 0
I I
cIC ccl
/U\ + CH,CH,CH,CH,NH,
Br s Br

140°C



Q.8

Q.9

Q.10

Q.11

o0
CH3_(CH2)3_NH_C C—NH—(CH2)3—CH3

S
N-(CH,),~CH,
SN N4
C C

, BUBr

rs

(A)
i
O cH,- C- 0 - cH,

ﬁ
(I CH,;-C-0 O no Resonance
I
() CH,-C-0 @CH3 Resonance +

* | effect of CH,

0
[
(IV)CH,-C-0 @CI Resonance +

Only Resonance

-1 effect of Cl
(B)
-M effect (-CHO) < -M effect (-NO,)
(A)
i
CH,-C-0-R

Reactivity order of saponification of esters
1°R>2°R>3°R

(A)

() Noz@COOCsz is more reactive be-

cause of —M effect of —-NO,

0
Il
() N024<©>—O—C—CH3 is more reactive

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

because of -M effect of -NO,> —-M effect (-OCH,)
(111 6 member ring isless reactive to 4 member ring.

(B)

I
CH,OH + R COOH — CH;OCR; Reactivity or-
der of esterificationH > 1°R>2°R>3° R

©
I
R-cooH ZOH 0. o C-OEt (esterification)
Thus X is(C)
©
I
CH,COOC,H, CH,—C
e TS
_—
CH,OH CHy
+
C,H—OH
(B)
0 0
EtO~ | i o
5 TOH> Et-C 0]
H@
HOQ COOEt
(B)

Ease of esterification for alcohols «c more acidic
alcohols

(D)
CH,
@¢CH CH oH @ijc,.. , 5
OoH MO
1eq
©
CH,
CH,
g o H,0°

e
T Feon 0, o M9, eh.-cHo
CH-COOH  Ho” o

+

H, ——)

CH4: OH
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Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.19 (C)
COOH
_—
A
COOH
O
|
C — NH,
OGS
— —
ﬁ—Nm
0O
|
~
NH
I
0O
Q.20 (C)
Qc OCH, 2> Qc NHCH, + CH,OH
Q.21 (A)
o) ) 902% k) .
NH _oH 5 NH 5 NHe ONH
Q.22 (B)
o) o)
Il Il
C C-OCH,
[:I:>?+cwm4———+[:j:
c C-OH
] [l
o) o)
Q.23 (A)
0o O 0
I ] ]
R COCR + R'NH,—>R C NHr' + HOCR
ThusX=(A)
Q.24 (A)
PI Icl) NaBH, CI)H \(I) -H,0 §>:
CH,~C~CH,~CH,~CH,~C—-OH ———— CH,~CH~{ (CH,)!—C—OHT 5 )
Q.25 (D)

44

NH -[H CI
\ NH\ )
c=0——>» O/C‘O
G-0 el c”

(o} (e}
Q.26 (C)
CH, CH,
| NaOH/Ca0 |
CH3—C|I—CH -COOH \—co> CH,- (|: CH,
CH, CH,
BrJ/h
monohelognation
CH, CH,
| aq KOH |
CH3—(|:—CHZ—OH<— CH3—C|I—CH2—Br
CH, CH,
lKMnOJOH
T
CH,- C|I COOH
CH,
Q27 (B)
o NH,
C.H, COOH CH, ‘c‘:- o 9K [
N socl, | N NH, ) NN o
CH/ Ncoon csz/ \‘c‘:-m / \,—NH/_
o
Q.28
@ L|A|H @CH ,OH SOCI @[CHz—Cl
COOH CH.OH CH,-CI
(i) KCN/
(i) H,0*
CH2© Ca(oH), @(:HZ_COOH
Phaaiteailcl
cH A CH,-COOH
“y
CO,+ H,0
Q.29 (D)
OC,H
25 ﬁ/HZO
OCH, = A
COOC,H.

COOH



Q.30

Q.31

Q.32

Q.33

Q.34

Q.35
Q.36

(A)
COOH
H30+ COOH
COOH><:}=0—> c00H~<:>=o +3C0,
COOH
©
COOH
Qr ,.?30 COOHKCN CEJOHH H”O COOH 4+o Q<COOH
© Q.37
H
NCH-cooH CHx I
A —c\o
-H.0 .38
"\ coom : CHz—ﬁ/ Q
C
0 0 o)
| I NaOEt | . |
CH,-C-CH,-C-OEt ——> CH,-C-CH-C-OEt
CH,-I
Q.39
o 0 Q.40

CH, Q.41

CH, (|:|CH -CH, éCH -C-CH-C-OH

(0] O CH,0
Q.42

Q.43
(B)

H3C\ /CHs

CH-CH roduced by the all
ol e, P ’

3

reaction.
(D)
(B)

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

o OH
O
0 HO
s} 1. Hz0*
2. LiAH, OH
0O HO
O OH

(©

(P) on hydrolysis gives propanedioic acid and metha-
nol. Propanedioic acid on strong heating gives acetic
acid which when reduced with Red P/HI gives ethane.
(A)

COOH

CH, —CH, —C—H __NaBH,

COOH
I _
CH, - CH, —CH, —OH ag. acid
O
Esterification O
(A)
(A)

KBro HNO,

NH, Il
(CH. .G —COOH—> (CH,),C-C-NH, ——>(CH,),C—NH, ———=» (CH,),C—0H

(©)

It is a hoffmann bromamide reaction

CH, 0 CH,

| I [
PhCH,—CH—CH,—C—NH,2/NaOH o o CH-CH,-NH,

(©)

(e}
|

I
NH, - C = NH, + 20H%> HO — C — OH + 2NHZ— 5 Na,CO, + 2NH,

(A)

|| 15
C NH, + CH,-C-NH,
léH,Brz,A

NH, CHz-ﬁHz
@ +
RCNH, O*ZB“ OH/BLy RNH,
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Q44 (B)
CH _m/OCZH I
CH —NH,
J uCH
Q.45 (A)

C,H.CO,H_SOCl, 25 CH COCIA)C H,COCH,

AICI,
Q.46 (B)

ac. KOH
NH, + CHCl, ———> N=2C

1°- Aromatic  Chloroform
amine (B)

(A)
Br

CH,-CH, + Cl, + Ca(OH), —> HCCl,

©) Slaked
Q.47 (C) lime
JEE-ADVANCED
MCQ/COMPREHENSION/COLUMN MATCHING
Q.1 (BD)
T M T co PH
CH~C-Br ﬁCHS_?—MgBr = CH,~C-COOH
CH, CH, CH,
Q.2 (ABD)

Hydrolysisof acid derivativeisan Sy 2Th reaction and
the reactivity of acid derivatives towards S\ 2Th is

i no ]
R—C—X > R—C—-0O0—-C—-~R>R—C—0—R

[l
>R—C—NH,

Q3 (ACD)
1

Rate of esterification oc m.

Q4 (BCD)
It is Hoffmann bromamide reaction which is 100%
intramol ecular.

Q.5 (CD)
(A) Surface area decrease, solubility increase, so ais
wrong order.

COOH

OH
(B)

In it, due to the presence of intramolecular H — bond-
ing the solubility is decrease, so b is wrong order.
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Q.6

Q.7

Q.8

Cl
Cl
Cl
© <

Cl
n=0 L=0
s0 like dissolve like it is correct.

O
H,C H 05
Sc=cd HC . 1 C-OH

I - —
o M \ﬁOH S H/g:\j <
m © (1
Its dipole moment is higher than 11, then we say like
dissolve like.
(BD)
Dipole moment of cis isomer > dipole moment of
trans isomer and hence water solubility also of cis
isomer is greater than trans isomer.
Comprehension-1 (Q. No. 7to 9)

(B)
0

[l o
CH,— C—OH ——

O 18
& C,H.OH(A%)
CH,— C—0OH, —————

'\2/

0

[l 18
CH,—C — O C,H,

18 "
(CH,),C — OH ——

(CH.), 2, H,0" _CH.COOH
;
(CH,),C— 0 —C—CH,
(A)
H
CH,— COOH + D OH
CH,
(19
8
D | O—C—CH
CH,

optically active



Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

CH,
|
CHf—COOH+Ph—?4—OH__ﬁ

C.H,
(3°& benzylic)

CH,

| Il
%—?—O—C—Cm

CH,

racemic mixture
(B)
Since (+) Octan—2—-ol racemises on reaction with

acetic acid, therefore it must have gone through an
S 1reactioni.e., typell reaction.

Comprehension-2 (Q. No. 10 to 12)
(©
i
218 by € — CH, — COOH
(D)
X isan anion and it has no acidic hydrogen.
(D)
any mono substituted benzene oxidisesto benzoic acid.
Comprehension-3 (Q. No. 13 to 15)
(B)
Hoffmann rearrangement is only shown by 1° amide.
(D)
Rate of reaction in hoffmann rearrangement among
difference amide depends on migratory aptitude of
group in the amide.
(B)
Hoffmann rearrangement is 100% intramol ecular. one
amide will give only one amine with Br,/OH®.

Comprehension-4 (Q. No. 16 to 18)
(A)
ThisisaHoffmann bromamide reaction in which Br,/
HO-i.e. NaOBr is used.

(B)
In thisreaction migration of alkyl or aryl group israte
determining step.

(©

This is a 100% intramolecular reaction and no cross
product is formed.

(A) - (S) ; (B) - (q! S) ; (C) - (p! S) ; (D) - (p1 r, S)

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.20

(A) It will be an acid base reaction.
(B) it is an acid catalysed esterification.
(C) itisan acid catalysed hydrolysis.

(D) It is a base catalysed hydrolysis which is also
known as saponification

(A)-ps;(B)-as;(C)-p,s;(D)-r

CH,
(A) HOOC —— COOH A
H——D
Et
CH, CH,
HOOC ——H H——COOH +co 1
H——D H—r—D z
Et Et
| |
Diastereormers.
Me
(B) HOOC + COOQOH A
Et
Me Me
H—{——COOH + HOOC—‘{“'MCO2
Et Et
] |
racemic
COOH_ (COOH
© A
CH,
COOH COOH
Q) oo
CH, CH,
] |
diasterecrmers
COOH
oL .
COOH
O
I
“N
O+H,
c/
I
(@]
meso
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NUMERICAL VALUE BASED 0O
el 14 (1) @ + CH, |C|)—CI A,
CH,COOCH, —5— CH,COOH + CH,OH A
Qz [3 (ﬁ
Q.3 2
14 o C—CH,
CHLCH,COOH — > HyC—CH-COOH —25%, CH, = CH - COOH or CH,0; COOH
04 6] |2/oHo @/ rGH,
Dcarboxylation occurs via six membered transition
state.
Q5 [1

Friedel craft acylation

Hydroxide ion promotes only hydrolysis reaction. It )
lodoform reaction

can't promote trans esterification reactions as anion
of the acid will be formed from ester. In acetaldehyde

only alpha hydrogens are exchanged. NaCN
a
Q6 [g] E'i%%‘.’t.po“n"'c

(A) = Colour with cerric ammonium nitrate

= Alcoholic group. O\ 0P O/COOH
3
/CHQOH pCl, /CH2C| CN H,
o (Y e

H,C — H,C
“NCH,OH NeH,cl
(A) (B) Alc. KOH @
CH,—CN
KCN H2C<
CH,-CN 03 COOH
(€) HyO/A COOH
_/CH:=CH:-NH,
CHOH " NGH,-GH,-NH, N ’
Piperidine é
(D) CH. H,C-C—CH,
@ @ CH,-CH-CH,C|
Q7 [2 AlCI,
COOH C—Cl
@/ _soa, " y)
HOOC T g __KMnO4 . No reaction
J/ )CH N, (Excess) A
(ii) Ag,0.H,0
1éH., /@/CH‘,—(‘C%—OH CH3
: NaOH + Ca0, A 14 14
co,+ 2:402+H:é oo Ho_ﬁ_HﬁC CH,CI
o) (5) 3 Cl, /hv
08 (3] AICly excess
Three products can be formed namely 1,4,9 In
Hofmann bromamide reaction there isintramolecular cl OH
migration of akyl or aryl groups so cross products | |
are not formed. CI-C—Cl HO-C-OH
Q9 [5] NaOH -H,0

excess
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Q.10

Q.11

Q.12

KVPY

@/COOH Q2
(6) — L, Q3
AICI3 THFA
MgCl
CH,NH,
\L’ \L’ Q4
(5]
Only primary amines can be prepared by this method.
The second step involves S 2 reaction. Therefore
X
Q.5
. Q.6
and CH, = CH — X are not expected to give S 2.
[4]
The chemical reaction involved is as follows:
? ? Q.7
~NH, +Cl - C~ CH,; —1'55>—NH —C-CH,
Net increase in mol. Mass on acylation of one-NH,
group = Mol. Mass of CH,CO group —At. Mass of H
=43-1=42
Actual increase in mol. Mass on acylation
=348 — 180 = 168
no. CH,CO group added = 168/42 = 4 Q.8

Hence the compound has 4 — NH, groups.

PREVIOUS YEAR'S

Q.1

(A)
H,C— COOH — =tz

H.C—COO.NH, —CH,CH, -
H,C—CO—NH-CH, —CH,

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

(3)
N - MgBr
X [
H,C—CH, - C—CH;—"% sH,C—CH, - C—CHj
(B)
.
N,Cl

© Sn/HCI © NaNO, /HCl
CuBr ©

(A)

NH,—CH,

0o+ Ho

No acidic hydrogen (insoluble in alkali)
(B)
2CH,COOH + 2Na— 2CH,COONa+H, T

(A)
—ﬁ—O—ﬁ— an hydride group.

(A)
[
NH, NH,—C-CH,
@ +cH /5 ccH—»
©

mgre nucleophilic (localised lone pair)

CH, — ﬁ—ocsz +H2N—NH—C‘:‘—NH2
O l
CH,—C—NH—-NH-C—NH,

I I
O (0]
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Q.9

Q.10

Q.11

50

(B) Q12 (A)
COOH COOH cooH” Highly activating
NH
NH ~—NH AIC KOH
Brle O
Brom| nation
CH=N-NH,
This is example of wolfkishner reduction which
converts. 2,4, 6-Tri bromoamlme
C=0in C=H, Group But do not reduce -COOH Q.13 (A)
/ / Esterification
group.
CH;—C—[OH + H|-O— C,Hy —2H25% , cH, —C-0-C,Hy
I Il
(A)
Ethyl ACetate
(Ester)
Br Q-14 (B)
(i) Alcoholic KOH —
Br\)\ Y T—— Ph—C_C H . Oxidation
pp Carbon (graphite) By KMnO4with acidicconditions
Dehydrohalogenation l Hg SO,/ dil H,S0,/ Heat
Acidic Hydration of Alkyne
Opp=rp
Metadirécting © OH COOH ﬁ AN C/ \c=o
Conc. HNOJH.SO, HOOC
Nitration O/
CHs HOOC COOH e
c=0
COOCH H
Méllitic Acid / ~o0
Meéllitic anhydride
NO,
Q.15 (O
(A) Mg Br
c=0
(|) Mg, dryether g
_—>
[l
NH-C—CH, Grignasd
) (CH.CO)0, Pyridine | reagent
Aoetylatlon
1
Br,/CH,COH v
lBroml nation M g COOH
NH‘C‘CH (D|I HCI)

Aq Conc. NaOH
CH,COOH+ @ Fydrolyss @
Deacetylation



Q.16 (C)
NaNOz+d|I HCI CuCN
HON 0]
Benzene Cynobenzene
diazonium (i
chloride
Q.17 (A)
COOH
| +H,S0, —2—H,0+COyg + COg) +H,S0,
COOH
Q.18 (B)
i o
CH —C\ "
O-C-CH
o =200,
m’
C-OH I |C|3‘OH
(") [Acetylation]
Salicydic Acetyl Sdicylic
aid Acid
[Aspirin]
Q.19
O _cidic CCHO
KMNO, cHO 1
Cyclohexene COOH
CCOOH
Hexane- 1, 6-dioic aicd
Q.20 (A)
(@] 0]
e’ ® 0
:O: + AICL—>» O AlCI,
(@] O
o
C—CHZ—CHZ—|C—O—AICI3
® o)
@ + ﬁ—CHZ—CHZ—hZ—OAICI3
(@] (@]
I
C\CH2 C-CH,—CH,
tolow SN ﬁ-o"
®O/|| )
(@)

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

e o
C-CH,~CH~COH Lo ~CH,
@ @ c-oa
'
(@)
C
N
G — e
CH,
" OHOH glc/o
v, \OH
(@)
(@)
Q21 (B)
®
N=N

HSO, HPO#H.Q +N,T +H,S0,

Benzene

Q.22 (O

This is a Name Reaction to prepare 1° amine.

Q.23 (A)

OH OH O
V4

C
1.CO,,NaOH “NOH

2.H,0 '

0

I
/C_CH3

0 0 0 ﬁ
I 1
CH3—C—O—C—CH3= ~oH

Conc. H,SO,
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Q.24 (B)

: .NHZ/O\O/O\ : NH\/
é |Cl

"~
(@)

conc. HNO,
conc. H,S0, 15°C

(Nitration) 5 Y
2

/(j/NH2
O,N

? z

ag. NaOH
(Hydrolysis)

Q.25. (A)
CH,—C=N Reduction, CH,—CH, —NH,
lH30 (Hydrolysis)
CH,— COOH

CH, — CN is common name = Acetonitrile

Q.26 (B)
w
CH, ~CHLCINH, Bre + NeOH | opy.— ~CH-NH,
Ph Ph
JEE MAINS
PREVIOUS YEAR'S
Q1 (1)
cl
\i/\ (A) Hydrolysis
Cl
\/\ .
o (B)

2-Butanone forms oxime with NH,OH but does not
give Tollen's test.

Q2 (3
7
R-NH, CeHsS02C0 R NH—S—CgHs
1°—amine I
Soluble in alkalines
R O
R-NH-R CeHs €001 | o | E_CGHS
2°— amine C”)

(In soluble in alkalines)

52

Q.3

Q4

Q.5
Q.6

Q.7

Q.8

Q.9

Q.10

According to the question the amine should be amine,
inwhich one of the alkyl group should will, becauseit

can be formed by
(2)
NH
Conc. HNO3
Conc H,SO,

51 0’;102 2% %
In acidic medium, aniline is converted into anilinium
ion which is meta directing so meta product is formed
in significant amount.

©/ (1)Sn HCl @/

(2) NaNO2 HCI (3)HCI Aniline

NH,

N=N

(3)

(4)

In acidic medium, aniline is converted into anilinium
ion which is meta directing

(3)

Alcohols give positive test with ceric ammonium
nitrate and primary aminesgives carbyl aminetest with
CHCI,, KOH.

(3)

Only aliphatic amines can be prepared by Gabriel
phthalimide synthesis.

(4)

Only aromatic Primary amines will gives Dye test.

(1)

CH=0 CH,OH
ero CoMsBr
“NaoH NaH DMF
O-CHs O-CH;
+ HCOONa



Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Q.17(4)
CH,ONa CH,0-C;Hs  CH,l
C2H5Br .
s2 o NH,
L en HNO, + H,SO0,
e O-CHs OH 288 K
Aniline
Q11 (2
Q12 (2 NH, NH, NH,
HO-CH,—CH,~OH + HOOC-COOH _ 20°c | @/NOz @\
_ + +
CH,=CH, NO,
Q.13 (3)
(1) CH,CN + DiBAL-H —— CH,CHO (A) (B) (©
(acetaldehyde) (2%) (47%) (51%)
(2) CH,CH,OH + Cu, heat —> CH,CHO
(acetaldehyde) % yield order = C>B > A
(3) CH,CH,OH + CrO,, H,S0, —> CH,COOH
(acetic acid) Q.18 (4)
Hinsberg reagent (Benzene sulphonyl chloride) gives
Catalyst
(4) CH,=CH, + O, —gmmcuinmwas—> CHsCHO reaction product with 1° amine and it is soluble in dil.
(acetaldehyde) NaOH.
Q.14 (1) . ?I
CH,~C=N (H,OMH" CH,COOH R-NH, +@ ﬁ—@
' (A) I
(2)SOCl, 3)H,,pd,BasoO, .
__ (¢, | CH,COC| __(IH:.pd.830, | CH,CHO (1° amine)
Q.15 (3) ﬂ
dil. NaOH R_NH - ﬁ_@
@ nlkalm\, KMnoO, @ (B) O
OCH, ﬁ
X Q
. w-5-149
Q.16 (3) O
CH, COOH
A Q.19 (1)
R-C-NH, + Br, + 4NaOH
OCH, OCH, Il
0
H, . COOH R-NH, + Na,CO,+ 2NaBr+2H,0
AlkaineKMnO, .
TS : M echanism
OCH, OCH,
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R—C—M R- c NH+BT§B1

I >H -HO
0
-H,0

S}
R C!\N Br <—R C-N - Br
el I

0 O

H,0O
R- N§C 0 WR NH, + Na,CO,

H{OH or
Q.20 (3)
i i
C=N C —NH, C-OH
1,0% 1,0%
—_—
A
‘Al Complete
Major hydrolysis
product
(partial hydrolysis)
Q.21 (2
NH, NICP

NaNQ,, HCl

O

ST 279K (X) Major product

CHs\N _ CH,

©

CHs\N/CH3

%0

Y
Major product

Q.22 (1)
Primary amines react with Para Toluene sulfonyl
chloride to form a precipitate that is soluble in NaOH.
Secondary amines reacts with para toluene sulfonyl
chlorideto give aprecipitate that isinsoluble in NaOH.
Tertiary amines do not react with para toluen.
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Q.23 (4)
The process of cleavage of the C—X bond by Ammonia
molecule is known as ammonolysis.

EX :R—CH —Cl,+ NH——> R-CH,NH,
Q.24 (4)

O<C\H HBr
ccr,

Methyl
Shift

O<§
Q.25 (2)

Hoffmann bromamide degradation reaction :

0
[l
@—CNH; Br, 4NaOH @—NHz(A)

lCHClJKOH

@

Carbylamine reaction

Q.26 (4)

CNS 5+

PhMg,Bl
Dry ether

NMgBl

@f

Q.27 (3)

L\ +
R X +NH,—>[RNH,]X

alkyl halide B
o

X .
X <€ —— R-NH+NaX+H0
1° amine

R\N/H
70N
H




l,NaOH
R NH R +NaX+HO

2° amine

(.. !
NaOH

I
[RI]I “R] X——=—>RN+ NaX + H,0
R

So the purpose of NaOH in the above reactions in to
remove acidic impurities.

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)
Q.31 (3)
Ph—CH ,—NH,

CH3 -Br

Ph—-CH,—~N H-CH,

—HBglCH _Br

Iy

3 CH-B
phocH, N <D
RS CH, ~HBr

no of moles=3

CH,
Ph-CH, N/
CH,

Q.28 (3) Q.32 (1
Q.33 (3
i [
H-C-CH, CH.-C-OH Q.34 (3
@ 1) Brit Han +CHBI
iy H o
Haloform Reaction
NH./A Q35 (4
v 0
H,—CENH, ] CH,—~CHs NH, Q.36 (3)
’ * LiALH, e
@} @/ Q.37 (1)
= This reaction does not involve haffmann bromanide Q.38 (3)
degradation. Q.39 (4
= Rest all options involve haffmann bromamide
degradation during the reaction of Br,+NaOH with Q.40 (3)
amide.
Q.29 (3
Q41 (4
NH, N CI
NaNO,+ HCI @ LO/A @ Q42 (1)
>
273-278K
Diazotisation (B) Q43 (3
Reaction Q44  (4)
Q.30 (1)
Q.45 (3)
Q.46 [4
N,CI’
Q47 (1)
+ CH,—CH, OH_>@ +CH CHO+HC1+NQ 8 (1)
OCH, Q.49 (2

Amsole
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Q.50 (2 Q.2

NH) (ﬁ) ﬁ)
of

H3C/C\O/C\CH3

—CH, (A)
\LBrZ,CHQCOOH

Q.3
NH-C~CH,

(B)

5 (Maon)

JEE-ADVANCED

PREVIOUS YEAR’'S

Q1 (A Q4

N~ -
Acid base SN reaction
reaction

0 0
Br@— CH,—ClI
(11 KOH !
NH ——

e} (¢]

o]

N_cmﬁ<:>_a

o]
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(D)
OH

NO2 NO,
picric acid ;

barbituric acid

H ascorbic acid;

(B)

In decarboxylation, a-carbon acquires 6— charge.
Whenever 6— charge is stabilized, decarboxylation
becomes simple. In (B), it is stabilized by —m & —I of
C = O, which is best amongst the options offered,

]

O
(A,CD)
ﬁ
CH, T
L|A|H
COOH pho
CrO/H* H _(CHe0)0 Ac
COOH y excess
CH, v CH, w



Q.5

o o o 0
o COOH
| - A
0——— —2¢o, "
COOH
0 o 0

Q.6
Q.7

Q.8

(2)

o]
0,/H,0, HOOC
Hooc:ﬁ
O
No. of -COOH group is 2.

Comprehension (Q. No. 6to 7)

(B)
(A)
6&7)
COCH
HOOC~, . _ . ,~COOH Cold alk. H——oOH
H” SH KMnO, H——OH
e (Syn addition)
P (Cis) COOH
Meso (S)
COOH COOH
H . _ oo COOH Cold alk. H——OH _ HO——H
HOOC~™~ ™ " ™H KMnO, OH——H H——OH
A (Syn addition)
Q' (trans) COOH COOH
T u
(Racemic Mixture)
O
H,/Ni

HOOC—CH=CH-COOH
Q 0

o

2 OH OH
Anhydrous AICI, Zn—Hg /\/Y
o * — ]
[¢] HCI [e]
o

Vv l H,PO,

ey

(A)

Allylic radical are more stable than akyl radical, so
when there is a possibility of formation of alyl radi-
cal, it will undergo fragmentation through formation
of alyl radical, i.e. fragmentation produces stable
radical.

On the basis of stability of radical, fragmentation can
be done as

Q.9

Carboxylic Acids and It's Derivatives and Nitrogen Containing Compounds(Amines)

Column | Column |1

Explanation
P. Pathway P 1

0
o)

.o o o

C4H; —CH, + CO,CH,0

Q. Pathway Q 2

(@)
PPN
CH o™ cH,
o
. |
C,H, —CH, +CO, +Ph—CH, —C—CH,
|
CH,

— Ph—CH, +CH,—CO-CH,
R. Pathway R 3

O
.

CH,CH.
o]
_ |
C4H, -CO, +CH,-C-CH
—-CO,
CG H5
Ph+CH, —CO—Ph+CH,
S. Pathway S 4

O
L o
CESH 5 :

Codes
P-1, Q-3, R4,S2

Comprehension (Q. No. 9to 10)
(©

C,H, -CO, +CH,0
\)

C,H.+CO,

CH=CH-COOH
CO+HCI ACO
AlCI,/CuCl ACONa
X)
lBrleazCO3
Br Br

||
CH-CH

C=CH
@/ moist KOH |
473 K COONa
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Q.10 (A) Q.14
CH=CH-COOH
CO+HCI AC0O
AICI /cucl > @ ACONa @
(X)lBrleaQCO3
Br Br
CH—CH

mOISt KOH COONa
473 K

(Y)

Comprehension (Q. No. 11 to 12)

Q.11 (A)
Q.12 (B)
COOH
OH
CHO [
0l
P > %»decron
COOH
Question Sem for Question Nos. 13 and 14
Q.13 [3.57]
Thevalueof x is
3Sn + 6HCI +
NO, NH,
@ e @ + 3SnCl , + 2H,0
123gm l'HCI
(Imole) v
NH.CI-
1mole

(72+8+35) + 14

=129 gm (molecular weight of organic salt)
So to get 1.29 gm organic salt.
We have to form 0.01 mole salt.
So 0.01 mole nitrobenzene is required.
0.03 mole Sn is required.
So the amount of nitrobenzene
=0.01 x 123 =1.23 gm
the amount of Sn required = 0.01 0 + 357 = 3.57 gm
Ans. 3.57 & 1.23
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1.23
Thevaueofyis

NO, NH,
3Sn+ 6HCI + @ —9@ + 3SnCl, + 2H,0
357gm

(3moale) 123gm lH Cl
(Imale)

+
NH,CI™

1 mole

(72+8+35) +14
=129 gm (molecular weight of organic salt)
So to get 1.29 gm organic salt.
We have to form 0.01 mole salt.
So 0.01 mole nitrobenzene is required.
0.03 mole Sn is required.
So the amount of nitrobenzene
=0.01 x 123 =1.23gm
the amount of Sn required = 0.01 x 357 = 3.57 gm
Ans. 357 & 1.23



Biomolecules

[ EXERCISES

)

ELEMENTARY
Q1 (1)
All are optically active.
Qz (3
Q.16
Q3 (3
Threose = C4HgO4
Q4 (2) Q.17
Q5 (3) Q.18
Carbohydrates are hydrates of carbon. Their general
formulais C.(H0), Q.19
Q.20
Q6 (1)
Q.21
Q7 (4
leHO —— 5 hydroxy groups
H—CI‘.—OH Q.22
OH_(I:_H — 4 secondary and one primary alcoholic
H-C-OH Q.23
H—(I?—OH — 1 aldehyde group Q.24
CH,OH
Q.8 (4) Q.25
Q9 (2
CH,,0 — CH,,0 T) C,H0, +H,0
T Q.26
2 mono sacchanide di sacchanide
Q.10 (1) Q.27
Q11 (2 Q.28
Sucrose is not a reducing sugar.
Q.29
Q.12 (1) Q.30
Q.13 (1)
Maltose is made up of 2 glucose molecules. Q.31
Q.14 (4)
Q.15 (3

CH, -CH-COOH
=

NH,

aanine (o. amino propionic acid)

(3)
Isoelectric point isa pH at which zwitter ions do
not migrate towards any of the electrode.

(2)
(1)
(1)
(3)

(4)
The linkage in protein is aamide (Peptide) bond.

i
—C-NH-

(4)
(3)
(4)
Nitrogenbase + Sugar + Phosphate

Nucleoside

(1)
Adenineis a purine base common in both RNA and
DNA

(3
(1)
(2)
(1)
(4)
Zinc ions hold six insulin molecule to make it as

hexamer

(2)
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Biomolecules

JEE-MAIN
OBJECTIVE QUESTIONS

Q1
Q.2
Q.3
Q.4
Q.5
Q.6

Q.7
Q.8

Q.9

Q.10

Q.11

Q.12
Q.13
Q.14
Q.15
Q.16
Q.17
Q.18
Q.19
Q.20

Q.21

Q.22

Q.23
60

(3)
(1)
(1)
(1)
©)
(1)
(3)
(4)
The dipeptide is made of two amino acids they are

alanine and glycine hence the name of dipeptide is
alanylglycine. Hence

(3

The force of attraction between the neighbouring
peptide chains is hydrogen bonding.

(1)

Sincein (1) the number of amino groupsis more than
that of carboxylic groups. Therefore it is basic.

(2)

(1) —amino acidisthat inwhich—NH, groupis present
at o — carbon.

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

Q.24

Q.25

Q.26

Q.27
Q.28
Q.29
Q.30
Q.31
Q.32
Q.33
Q.34
Q.35

Q.36
Q.37

Q.38
Q.39
Q.40
Q.41
Q.42
Q.43
Q.44
Q.45
Q.46
Q.47
Q.48
Q.49
Q.50
Q.51

Q.52
Q.53
Q.54
Q.55
Q.56
Q.57
Q.58

(4)
(4)

(3)
The peptide linkage

PR
OH—C—|C—NH—C—C|—NH2
v |k

peplide bond

(2)
(3)
(2)
(3)
(2)
(2)
(4)
(3)
(2)

(4)
(1)

(4)

(4)

(4)

(3)

(3)

(4)

(2)

(3)

(1)

(1)

(4)

(D)

(2)

(2)
Pentose sugar: Phosphoric acid, pyrimidines and
purines

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



Q59 (2

Q.60 (1)
Q.61 (1)

Q.62 (2

Q.63 (1)
JEE-ADVANCED
OBJECTIVE QUESTIONS
Q1 (A

(A) is the Hawarth projection of a—D—glucose it is
also known as glucopyranose.

Q2 (D)
CH.OH CH,OH
o] S H
HO b
OH H
H 0 oOH H OMe
H OH H OH
Galactose unit glucose unit
l H® /H,0
CH,OH CH,OH
0 O,
Ho /1, H H /L H
OH H * o
H OH N Y oMe
H OH H OH lH
Galactose (1 mole) l H,O (— MeOH)
CH,OH
H o}
L H
OH
HO H OH
H OH
Glucose (1 mole)
Q3 (B)
Spontaneous change in the optical rotation of an
optically active substance is known as mutarotation.
Q4 (B)
Fructose reduces Fehling solution but sucrose does
not.

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Biomolecules

(B)

In osazone formation first phenyl hydrazine molecule
forms hydrazone at C — 1 second phenyl hydrazine
mol ecule Oxidises the second carbon to carbonyl and
third phenyl hydrazine molecule forms hydroazone
with C-2.

(©)

Glucose shows mutarotation.

(D)

In the formation of osazone C-1 and C-2 react with
phenyl hydrazine to form phenyl hydrazone. If C-3,
C—4, C-5 have same configuration the carbohydrates
will form same osazone even if they differ in
configuration at C-1 or C-2.

(B)

H. P
&
H:jOH
HO——H I I
oy MO, 5 H-C-OH + H-C-H
Hj:OH
CH,OH
D-glucose
(B)
$H20H
C=0 CH,OH
*
H——OH :—*—OH
——OH
L NaBH,
HO SH —>  HO—f—H
: H—F-OH
CH,OH CH,OH
T.Sl. =21 4P n=even P = 1 ; 1
T.S1.=10 (8+2) mese
optical
active

(A)
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Q.11

Q.12

Q.13

Q.14

62

o]

I
.5 0 CH,~0-C~CH,
Il
?H—OH + CH;C%
CH,—-OH

Il
— 5 CH-O-C-CH,
CH,=0-C-CH,

0
(B)

CH,OH

H HO

— O
H

OH
H -D-Glucopyranose

HO | H
H OH

(A)

H\ //O o\ H
C C
H——OH
HO——H
H——OH
H——OH

HO—}—OH
H—OH
HO——OH

HO——OH

CH,OH CH,OH

D-glucose L-glucose
1 I

Enatiomers

(©)

NG
7

H—OH
HO——H

H——OH

H——OH

H\ /
7

H——OH
HO——H

CH,OH CH,OH

C,-EPimers

B-D-glucose

HO HO

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

CH,OH CH,OH
H H H o HO
H H
OH H OH H
HO HO HO H
H OH H OH
o-D-glucose p-D-glucose
L I
Anomers
(D)
HO OH
H (no - anomeric OH)
OH OCH;,

(non Reducing suger)

(©
Oligosaccharides = 2—-10 monosaccharide units are
present.

©

non reducing sugar

Sucrose (1,2-glycosidic linkage of o-glucose, -
Dfrutose)

(D)

Reducing sugar = fructose

©
D-fructose = D glucose — a-D-glucose exist in
3 forms (Isomeric)

(D)

CH.,OH
H|  ~H
H €— Aromeric
OH H
HO HO <—— Aromeric -OH group
OH

(D)
Surcrose — X (Anomeric —OH is absent)

Maltose
Lactose

(D)

]<— Anomeric OH is present



1C/ C/
H——OH HO——OH
HO—3—H HO——H Q.32
H——OH H——OH
H——OH H——OH
s CH,OH CH,OH
D-glucose D-mannose
L |
C,—Epimers
Q.24 (C)
(A) Enantiomers (B) Functional Isomers
(C) C-3 epimers (D) Diastereomer not
epimers
Q.33
Q.25 (B)

Since proline has 2° amino group.

Biomolecules

So compound in which —-NH_gp & —~COOH gp both
are present are known as amineacid.

(©)

OH <o H
. 1
Ho—c—cl:—NHz + HO—C—(IJ—NHZ
R, l R,

O H O H

peplide bond

©
Ph_CH = o _HCN + KOH

OH Cl 2
Q.26 (C) Ph - CH el oy e _ONHs o &1 —cooH
NH CN CN (“)HSO
| LiAIH,
CH,-CH-COOH ——— 034 (A)
NH,
| IBEaS LR S
CH,-CH-CH,0OH .henceXisLiAH, - —E'I\'IH—C—fC—NH—C—(li—NH—C—C—NH _____

Q.27 (B) R resonance R

Aspartame is an artificial sweetener, Il is incorrect 0

statement aspartame is an ester derivative of a ail b

dipeptide, made by aspartic acid and phenylaanine. -NH=C- -N-C
Q.28 (B) Q.35 (A)

Starch is natural polymer of D-glucose
OH |C|> Fli
Il .. 9 @ i
OH-C-C-NH, = O-C-C-NH, JEE-ADVANCED
| | MCQ/COMPREHENSION/COLUMN MATCHING
HC, 3 HC; Starch is the mixture of two polysaccharides -

Q.29 (A) Amylose and amylopectine

Pka=234 Q2 (BD)

PXa = 9 60 I isL-sugar whereasll & 11l is D-sugar.

_ PKaipKe 234,960 11.94 cgy % (ACD)
P= 2 - 2 - 6 membered ring with oxygen making a center is

Q.30 (D) pyranose form.

Lactose — galactose and Glucose Q4 (A_C)

A isa D-mannose and C is B -D-mannose
Q.31 (D)
Q.5 (ABCD)

Amino Acid

NH,gp COOHgp

Cabohydrate having different stereochemistry at C-1
are termed as Anomers, whereas when
stereochemistry at any other carbon is different then
those carbohydrates are known as epimers.
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Q.6  (ABCD)

Q.7 (ABD)
Nylon-6 is a polyamide molecule.

|
[N H(_CHz)s_é_]n

Q.8 (A,B,C)
Same Osazone
D-glucose
D-Mannose | same osazone
D-fructose
Q.9 (B,C)
CH,OH OH
I
N cH, /0N H
OH H H HO
HO HNo CH,OH
H OH OH H
(X) Non Reducing
CH,OH
cHOH H A H
H 1 0 o H HO OH
HO OH H H OH H
H OH
(Y) Reducing
Q.10 (A,BD)

positive Tollens — Anomeric —OH

Q.11 (CD)
Glucose shows mutarotation, sucrose gives glucose
and fructose on hydrolysis.

Q.12 (AB)
Sucrose and lactose are disaccharides.
Comprehension # 1 (Q. No. 13 to 15)
Q.13 (A%

Q.14 (C*)
Q.15 (B*)
13 P<& value of side chain determines the nature of
amino acid
14 For acidic amino acid.
Ka, | pka 1.88+3.65 5.53
ps PP 2RI U390 o7y
2 2 2
15 For basic amino acids

64

b= pKa:  pkas  8.95+10.53 _ 19.48

2 2 2

Comprehension # 2 (Q. No. 16 to 18)

Q.16 (B*)
Q.17  (A¥)
Q.18 (C*)
16

groups.
17 Qispentamethyl derivative, on hydrolysisonly— OCH,
of C—1 (Part of acetal) will be converted to OH.
CH,OCH,
@
H,O
Q %
CH,OH
HO OCH,
H,CO OCH,
H OCH,
H OH
CH,OH
C-5 oxygen is involved
in cyclic hemiacetal
18 TBDPSCI is regioselective for primary —OH groups
in sugars
Comprehension # 3 (Q.19 to Q.21)
Q.19 (B)
Q.20 (A)
Q.20 (D)
19
foa Nk
DH H.OH

C,H.CH_—Brishighyl reactive toward SN?in base, so
al the — OH groups will be converted tto OCH,Ph

OH OH  OH OH

Anomers



20

21

Q.22

o e
HO——H
H——OH
HO——H
HO——H
CH,OH
L-glucose

D-fructose z
z

D-fructose H

= D-glucose

——OH

CH,OH
enol

(A)-g;(B)-r;(C)-p; (D) -p

?WOH
(A) |, . o—¢
|
H-C—-OH HO—?—H H.O
! H_C_0OH © ——>Glucose + Fructose
HO-C-H I H
' H-C
H-C-OH &
H—(l:—l CH,OH
|
CH,OH Sucrose
(B)
H-C HO - CIZ -H
H—lé—OH H—(‘D—OH H,0
o HO—C—H 0o HO-C—H T Glucose + Galactose
|
HO - ? -H H-C
C-H H-C
EWOH CH,OH
Lactose
(©)
ICHOH ’7 (|3H
H—(|3—0H o) H—(l')—OH H,0
—_—
0 HO—C|)—H HO—?—H e Glucose + Glucose
HC H- |C - OH
|CH H —(|3
|
CH,OH CH,OH
’ Maltose :
(D)

Q.23

Q.24

Biomolecules

f
H-C-OH |
| H-C-OH
| o]

;g> Fructose + Galactose

HO_(|:_H ! O HO-C-H
hod H- g~ On
H—é H_?

(|3HZOH CH,0H
Cellobiose

(A)-q; (B)-p;(C)-s(D)-r

(A) has one acetal linkage thus is a disaccharide.
(B) has one amide linkage.

(C) has two amide linkages.

CHO
H———OCH
(D) isreduction product of HO——+——H
H——F—HO
CH,OH

(A)-pars; (B)-par; (C)-T;(D)-p,r
Column-|

Column-I11

(A) o-D-Glucose (PQ,R,S)

(P) Undergoes osazone formation

(B) B-D-Glucose (PQ,R,S)

(Q) On acethylation reaction with acetic

anhydride weight increase by 210

CH,-OH
o]
H i OCH,
© wo\P"  H/L ()
H OH
(R) It isreducing suger
CH,-OH CH,-OH
HO o ° OH
H H
OH H OH H
®) 0 H
H OH H OH

(S) It isknown as o-D-Glucopyranose
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Q.25

(A)-ps;(B)-qs;(C)-r,s Q.10

NUMERICAL VALUE BASED

Q.1

Q.2

Q.3

Q.4

Q.5
Q.6

Q.7
Q.8

Q.9

66

(9
@=9

(9.

4000
For each fragment of 400 unit = 200 - 10fragments

are obtained of 400 unit length.
So (10 — 1) = 9 glycosidic linkage cleaved.

Q.11

(3]

(i), (ii) and (iii) aretrue but (iv) is False because the
glycosides are non-super impossible non-mirror
images hence they are diastereomers. 0.12
Molecular weight of octapeptide is 516 g/mole. '
Total bonds to be hydrolysed (8 —1) = 7.

Total weight of H,O added = 7 x 18 = 126 gm/mole
Total weight of hydrolysed product = 126 + 516 =
642 gm.

Q.14

Q.15

642 x41.59

Total weight of alanine in product = BT

267 gm.
Molecular weight of alanine = 89 g/mole.

267
Number of aanine unit = 89 - 3.
(4]

(32]

_ 2.19+4.25
- 2
322x10=32
[16]

pl =322

(6]

oH, = PKa +PKa, 2.34+9.66 _ 5
2 2
[3]

CigH3,056 +2H 2OH—+> CeH1,0g + CgH1,0g + CgH1,04
Raffinose Glucose Fructose Galactose
Q.16

[4]
—CH(OH) + CH,COCI — -
i

CH—O—C—CH, for every acetylation,
molecular mass increases by
42 (12 + 16 + 14).

. ber of —OH _ 318—150_4

. number of —OH groups —42
4

| _ PKa(p) +pKa(y)

p =

2
_ —log(10°) + —log(10°°) 4
2

(2]
[2]
[6]

(3]

CH — NNHC H,

CHO |

\ ?HOH

PO HANHGH oy

(CHOR), \

\ CH,OH

CH,OH

CH = NNHCH,
|
C=o
|
H,NNHCH
) oHs $CHOH)3

CH,OH

CH = NNHCH,

C = NNHCH,
|

H,NNHCH, ((:HOH)3

CH,OH

(8]

It gives octa acetyl derivative



Q.17

(4]
A pentapeptide has fice amino acids joined by four Q.4
peptide bonds.

Biomolecules

(D)

a-D Glucose == Open chain =—— B-D Glucose

Q.18 [2] Structure 35%
Glucose 65%
Q.19 [2
O O Q5 (©
Il !SI,\ T (l)H
Ho” ™o ~ I~ oH c=0 c=0
Q.20 [9 H——OH H ——OH
HO——H icd HO——H
pka, + pka, _8+10 _ 4 H——OH % H——OH
- - 3
2 2 H——OH (Tollen'stest) H—1—OH
CH,OH CH,OH
Q.21 [5
Except I11, all are less acidic than D-Glucose
'l\'oz ~C—H
CH,COOH * Tollen’sreagent oxidise aldehyde group g
KVPY
PREVIOUS YEAR'S -C-OH
Q.1 (A) in to carboxylic acid Cl)
CHO COOH
H OH H OH .6 B
BTOH BiHo oy Q6 (B)
H OH H OH .
non H-— on Tyrosine Q
CHOH CHOH OH
D-Glucose
H NH,
Q2 (A Tryptophan O
CH; OH
(@) CHMA O O
N NH,
H.C NHNH,
. Q.7 (B)
Peptidebond H:C CH; Haemoglobin is oxygen carrier.
Q8 (D)
Note glycine is achiral, therefore possible
combinatuions are:
Q3 (B) (A) Vdline serine glycine alanine
(B) Serine valine glycine alanine
CHO CHO (C) vdline glycine serine alanine
H—1— OH HO—— H (D) Serine glycine valine alanine
HO———H H———0H JEE MAIN
H—7—O0H 3 HO———H PREVIOUS YEAR'S
H————OH HO———+—H Q1 (3
CH,OH CH,OH Seliwanoff's test is used to distinguish between
D(+) Glucose L(9)Glucose carbohydrates and xanthoprotic test is used to

Enantiomer

distinguish proteins.
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Q.2

Q.3
Q4

Q.5

Q.6

Q.7

Q.8

68

(4)

(A) Sucrose — a-glucose and B-fructose

(B) Lactose — B-galactose and B-glucose
(C) Maltose — a-glucose and a-glucose

(1)

(1)
CH OH
HO oH
H
OH *
H H
H OH CH,OH
3-D-Galactose B-D-Glucose

The linkage is between C-1 of Galactose and C-4 of
Glucose.

(1)

Hydrogen bond is responsible for the stacking of a—
helix structure of protein.

(4)

Sucrose __H0  glucose + Fructose
(Nonreducing  (Reducing (Reducing
sugar) sugar) sugar)
©)
Informative

OR

C,H,0, tH,0 Ivertase, c i o + C,H,,0,
Glucose Fructose

Zymase
CH,0,

2

Fructoseisaketohexose.

2C,HOH + 2C0,

CH,OH

—O0

HO——H
H—1—OH
H——OH

CH,OH

Q.9

3)

The secondary structure of protein includes two
type:

(8) a-Helix (b) B-pleated sheet

In a-Helix structure, the poly peptide chainiscoil
around due to presence of Intramolecular H-
Bonding.

Q.10 (1)

Q.11

Q.12
Q.13
Q.14
Q.15

Q.16

Q.17
Q.18

Q.19

Q.20

Q.21
Q.22
Q.23
Q.24

Q.25

Q.26

Dueto deficiency of Vitmain K causes increases
in blood clotting time.
Note: Vitamin K related to blood factor.

(2
Vitamin-A & Vitamin-D

(667)
(1)
(4)
(4)
(3)

(3)
(4)
(4)

(3)
(4)
(4)
(2)
(1)
(2)
Keratin, collagen and myosin are example of fibrous

protein.

(3)



JEE-ADVANCED
PREVIOUS YEAR'S

Q.1(6)

Q.2

Q.3

Q4

Structure of melamine is as follows

Biomolecules

1 2
AtpH =2 NH:and NH:of Tyrosineand Lysineis

+ve charged (+1 each)
+2(z|=2

AtpH =6 NH, of Lysine (+1),
H.N se NH COOH (1) of glutamic acid,
> Y \( 2 so because of dipolar ion exist |z,|=0
N |N. AtpH=11  COOH of Glutamic acid (1)
Y COOH of Lysine (-1)
NH, OH of phenal (-1)
lz|=3

Total no. of lone pairs of electron is'6'.

(B.C)

Specific rotation of D(+) glucose = +52°

Specific rotation of D(-) fructose = —92°

On adding equimolar mix of above two, the specific

+52-92

rotation of invert sugar is ——— = -20°
(1,2,3,4)
() True:
CHO COOH
H - OH H | OH
HO —H HO ——H
Br,
H —OH o5 H ——OH
H ——OH H ——OH
CH-OH CHOH
D (+) glucose Gluconic acid

(2) TRUE : Six member hemiacetal on anomeric car-
bon gives a-D glucose & B-D glucose.
(8) TRUE:C_H,0, 6 +HO et , CH O, +
C6H1206

Glucose Fructose
(+) )
(4) TRUE : Monosaccharide cannot be hydrolysed to
give polyhydroxy aldehydes and ketones
(5)

|z|+|z,|+|z:| =5
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Polymer

| EXERCISES

)

Elementary
Q1 (1) It is present in the cell wall of plant.
Qz (4
Q3 (3

Bakelite is thermosetting polymer. It becomes
infusible on heating and can not be remoul ded

Q4 (2
Nylon-66 is manufactured by the condensation
polymerization  of adipic acid and
hexamethylenediamine with the lose of H,O as
steam.
Q5 (2
Q6 (4
Q7 (2
n(CH, =CH - Cl) > (-CH, - CH -),
Vinyl chloride I
Ci
(PVC)
Q8 (4
Bakelite is a thermoseting plastic
Q9 (3
Q.10 (1)
Caprolactam in a monomen of nylon 6 (poly
caprolactam)
Q.11 (1)
JEE-MAIN
OBJECTIVE QUESTIONS
Q1 (1)
Plexiglass is poly methyl methacrylate (PMMA) it
isahomo polymer of methyl methacrylate
Q2 (2
Q3 (1)
Q4 (4
Q5 (2

70

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12
Q.13
Q.14
Q.15
Q.16
Q.17
Q.18
Q.19
Q.20

Q.21

Q.22

Q.23

(1)

(1)

Starch is polymer of o - D - glucose.

(3)
The monomer of Nylon - 66 are adipic acid and
hexamethylene diamine.

(1)
Nylon - 66 has amide linkage.

(3)

Preparation of nylon - 66 is an example of
condensation polymer, asit is formed by elimination
of H,0 molecules from hexamethylenediamine and
adipic acid.

(3)

melamine is 2,4,6-triamino -1,3,5-triazine
(3
(2)
(4)
(2)
(1)
(1)
(3
(3
(1)
©)

(3)
Ziegler Natta Catalyst isAl(C,H,), + TiCl,

(2)

JEE-ADVANCED
OBJECTIVE QUESTIONS

Q.1

(D)
Final product shown in the reaction is natural rubber
(iso prene).



Qz (B)
Given polymer is formed by Urea and formaldehyde,
hence is called Urea formaldehyde resine.
Q3 (A
CH, CH,
I lo
WA CH, —C—CH: —C
CH, CH,
/CH3
is CH, = C\
CH,
Q4 (B)
CH,=CH-HC=CH, + @CH=CHZ—> Bonds
Butadiene
styrene
Q5 (B)
Weakest intermolecular force = Natural Rubber
Q6 (D)

All are free radical initiators and catalyse the free
radical polymerisation.

JEE-ADVANCED

COMPREHENSION/MATCHING

Q1 (B)
Bakelite is polymer of phenol and formaldehyde.
The polymer formed by polymerisation of two
monomers is caled copolymer.

Q2 (O

Cédlulose is a natura biodegradable polymer.

Q3  (B)

Neoprene —CH, — (|3 = CH - CH,j- is a polymer

of CH,- (|: =CH= Cﬂz (chloroprene).

Cl
Q4 A-PS; BQR; C-PS; D—QR
Column-I
Column-I11
(A) Terylene (RS)
(P) Condensation polymerisation
(B) Styrene (QR)

Polymer

(Q) Addition Polymerisation
(C) Bakellite (RP.S)

(R) Homo Polymer

(D) Teflon (Q,R)

(S) CO-Polymer

Q.5 A-P S BQ, R, CP S DQR
Column-|
Column-11
(A) Nylone 66(PS)
(P) Condinsation polymerisation
(B) styrene (Q\R)
(Q) Addition polymerisation
(C) Baketite (RS)
(R) Home polymer
(D) Teflon (Q,R)
(S) Co-polymer
Q.6 A->sB-orCoqgD-p
(A) Monomers of bakelite are : Phenol +
formaldehyde.
(B) Monomer of Polypropene is : Propene
(C) Monomers of Glyptal are : Ethylene glycol +
phthalic anhydride
(D) Monomer of Nylon-6 is: o - caprolactum.
Q7 (A)—>s(B)—>r(C)—>a (D)~ (p)
NUMERCIAL VALUE BASED
Q1 [3
Q2 [Z
Q3 [4]
KVPY
PREVIOUS YEAR’'S
Ql (A)
Polyacetic acid is biodegradable polymer.
Q2 (A
Glycine (fact based)
JEE-MAIN
PREVIOUS YEAR'S
Q1 (¥
N 3
Zieglar-Natt Cl CHx1,y
nCHZ—-C , Ieglar a \C=< 2
~ Caalyd o H
2-chloro-1,3 butadiene CH,

or (Trans polymer
chloroprene Trans poly chloroprene or Neoprene)
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Polymer

Q.2
Q.3

Q4
Q5
Q.6
Q.7
Q.8
Q.9
Q.10
Q.11

Q.12

Q.13

(3)
(2)

Buna-S is the co-polymer of buta-1,3-diene and
styrene

(1)
(3)
(2)
(1)
(3)
(2)
(1)
(3)
(1)
Novalacisalinear polymer of [Ph-OH + HCHO]. So

ester linkage not present.
So novalac is not a polyester.

(2)

JEE-ADVANCED
PREVIOUS YEAR'S

Q.1
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(ABCD)

BI'Z
(C) NH,0C — (CH,), — CONH, — 2 NH, —

HOOC—(CH, )4 —COOH
A

(CH,),— NH,

] ]
NH— (CH,), —NH —C —(CH,), — C
(D)
H,/N

NC — (CH,), — CN ———>

HOOC—(CHy,),—COOH
A

Q.2

Q.3

> NH, — (CH,), — NH,

| I
NH — (CH,), — NH — C — (CH,), — C

(A)
CH, CH,

I . |
CH,=C-CH =CH, 2=l (CH _C=CH -CH, )
?Hydrogenation
CH,

{—CHZ—(J::CH—CHZ#

Ethylene-propylene copolymer

(B.D)

A. Natura rubber is polyisoprene containing cis alk-

ene units

B. Nylon-6 has amide linkage - HN — (CH,), — ﬁ}n
@)

C. Cellulose has only B-D glucose units.

D.F,C=CF, _ Pesiphae . [CF —CF]



OBJECTIVE QUESTIONS

JEE-MAIN
Q1 (3
Q2 (3
Q3 (1)
Q4 (4
Q5 (3
Q6 (3
Q7 (2
Q8 (2
Q9 (1)
Q.10 (1)
Qi1 (1)
Q12 (1)
Q13 (1)
Q14 (2
Q15 (3)
Q.16 (2
Q17 (3)
Q.18 (3)
Q.19 (4)
Q20 (2
Q21 (4)
Q22 (3
Q23 (4)
Q24 (3)

Chemistry in Everyday Life

| EXERCISES

)

Q.25

Q.26
Q.27

Q.28
Q.29
Q.30
Q.31
Q.32
Q.33
Q.34
Q.35
Q.36

Q.37

Q.38

Q.39

(1)

(2)
(1)

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

(2)

Soaps are sodium salts of long chain fatty carboxylic
acids e.g. sodium oleate C;,H;,COO™~ Na* Similarly
sodium stearate is a soap of a saturated fatty acid
C,7H35COOH. Sodium palmitate is C;5H3 COOH.
Soaps form micelle in which there is one hydropho-
bic part and another is hydrophillic part

ﬁ.\/\/\/\/\/ Hydrophillic part

Hydrophabic part

(4)

Theincorrect statemet is, “ soapswork more efficiently
in hard water than in soft water. Soaps actually do not
givefoamsin hard water dueto formation of insoluble
salts like calcium stearate and magnesium stearate
with hard water containing impurities of Ca & Mg
carbonates and bicarbonates.

(4)

The incorrect statement is that LABS detergents are
not biodegradable. Actually all detergent are not bio-
degradable and they cause pollution and hazaradous
to human civilization.
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Chemistry in Everyday Life

Q.40 (4)
The incorrect statement about detergent is that, fluo- Q.6
rescers are the organic compounds which act asfoam-
ing agents. Actually fluorescers are optically whiten-
ing agents which cause the clothes white and impart
whitening in it. These are also known as fluorescent
brighteners. They are stilbine derivatives.
Q.41 (4)
All statements are true. Q.7
JEE-ADVANCED
MATCHING
Ql (A-0),(B-9),(C-1),(D-p)
Q2  (A),(B-9),(C-p) (D-0)
KVPY
PREVIOUS YEAR'S
Q1 (O
Q2 (D)
Cetyltrimethyl ammonium bromideisused for sanitizing
agent.
Q.8
JEE-MAIN 0.9
PREVIOUS YEAR'S
Q.10
Q.1 a—>r;b->qg;cos;d-p
(a) vali um_(iv) T_ranqui Iizer_ Q.11
(b) Morphine (iii) Analgesisc
(c) Norethindrone (i) Antifertility drug Q.12
(d) Vitamin B12 (ii) Pernicious anemia '
Q.3 (3) Q.14
(A) Antifertility drug — (iii) Nor ethindrone 0.15
(B) Antibiotic — (iv) Salvarsan '
(C) Tranquilizer — (i) Meprobamate
(D) Artificial sweetener — (ii) Alitame
Aiii, B-iv, C-i, D-ii
Q4 (1)
(a) Antacid : Cimetidine
(b) Artifical Sweetener : Alitame
(c) Antifertility : Novestrol
(d) Tranquilizers: Valium
Q5 (2

Artificial sweetner : Sucralose

Antiseptic : Bithional

Preservative : Sodium Benzoate

Glyceryl ester of stearic acid : Synthetic detergent
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4

The structure of Tyrosine amino acid is
COOH

H

3

Some durg do not bind to the Enzyme's active site.
These bind to a different site of enzyme which called
allosteric site. This binding of inhibitor at allosteric
site changes the shape of the active site in such away
that substrate can not recognise it. Such inhibitor is
known as Non-competitive inhibitor.

HN

Active site with

Ac.tti"'e shape change
S11e \ /
(=D
7 A
ENzyme A iiosteric Inhibitor
site = occupying allosteric site
I nhibitor
(non-compstitive)
(2)
(1)
(3)
(4)
(2)
(3)
(4)
(2)



