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Preface

It is a matter of great pleasure for me to present the eighth edition of
"Advanced Problems in Organic Chemistry for JEE" before JEE aspirants.
During my teaching experience, I felt that the facts may be made more and
more clear to the students through problematic approach. Although an
ocean of material in Organic Chemistry is available with the students, yet
the approach to design the problems has been changed in recent years and
if one tries to swim in this ocean, it will be a very difficult task. To make the
students more familiar with trends and tricks how to solve problems, the
present problem book has been presented. In the current scenario of stiff
competition especially for JEE, one must be clear that almost all the sincere
applicants are well equipped with the facts of subject, yet the winner is one
who knows how to use these equipments with accuracy and efficiency. As
an experienced teacher, I would like to suggest students three golden rules
to score high in Organic Chemistry: '

-1. Don'tgetbehind
2. Workoutanumber of problems of different types
3. Revisethroughshortnotes /learning chart.

I hope that the present book will cater to the needs of |EE aspirants & as
a matter of fact, they will enjoy the present venture and 1 would feel
rewarded if this book is found helpful to the students and teachers in real
terms. All attempts have been made to make the book error free however a
few misprints may inadvertently creep.

I acknowledge the blessing and support of my mother Smt. Raj Kanwar,
father Shri B.S. Chouhan, brother Dr. V.S. Chouhan, my wife and daughter.
They inspired me all the time during the preparation of this book.

The support and valuable suggestions from my colleagues especially
Mr. N. Avasthi, Mr. V.K. Jaiswal, Mr. Nitin Jain, Mr. N.K. Sethia, Mr. Vikash
Gupta, Mr. Pankaj Joshi, Dr. S. Kothari, Mr. Vineet Khatri, Mr. Ashish Mishra,
Mr. Manish Arora, Mr. Govind Khandelwal, Mr. Rahul Pareek, Mr. Rahul
Malav, Mr. Akshay Choudhary, Mr. Hanuman Sahay, Mrs. Neha Joshi,
Mrs. Neetu Jha, Mr. Kamlesh Gupta, Mr. Kumud Ranjan and Mr. K.D. Tiwari
are highly acknowledged. I also pay my sincere thanks to all the esteemed
members of M/s Shri Balaji Publications in bringing out this book in such
anice form.

In the last, constructive criticism and valuable suggestions from the
readers are most welcome to make the book more useful.

M.S. CHOUHAN
— W- email: mahen_chouhan@yahoo.com
LT Mob.(Only for SMS) : 09828025625
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A few words to the JEE Aspirants

Dear JEE aspirants,

| hope that this collection of problems will surely help you during
your preparation for JEE. In this book, each chapter consists of two

levels:

Level 1 - includes the problems having only one option correct.

These problems are based on different facts and their twists.

Level 2 - includes unique approach which may be used to solve the
problems altogether different from the prevailing trend followed by
JEE. These approaches will undoubtedly help you in the quick revision

of the key facts and their applications.

| wish all of you a grand success in the ensuing Joint Entrance
Examination. Your valuable suggestions and constructive criticism for

the betterment of the book are welcome.

M.S. Chouhan
e-mail : mahen_chouhan®@yahoo.com
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1. How many 2° Hydrogen atoms are present in the given following compound ?

T

(@ 2 ®) 5 (c) 7 (d) 8
2. Identify which functional group are Not present in the given following compound ?
0 0
H
= 0J
(a) Ketone (b) Ester {¢) Amide (d) Ether
3. Correct energy profile for amine inversion and hybridization of nitrogen in transition state is:
2NN D
H ]I) T == H\II\I T
(A) {B)
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F
sp? sp?
(a) (b) (B)
(A) ®) A
F 3 5 'y
sSpr s P2
(© ( ()
A)
(B) @  ®
0 (ii) (iii)

Compare the heats of combustion of above compounds:
(a) () > (i) > (i) @) @ > i) > (@ (© G) > @ > Gi) (@ (i) > i) > @
5. Which of the following is not a resonance structure of the others ?

0" 0 0 0
p _ _
(@) (b) © (@

6. Rank the hydrogen atoms (H,, Hy, H,) in the following molecule according to their acidic

sirength.
&,
HoC
CH;
HH
@a>b>c b)b>a>c (c)b>c>a (dc>b>a
I
7. CH3 —-—C—O——CHg,
a b

Compare the bond lengths a and b.
(@ a="b M b>a
© b<a (d} Impossible to predict
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o

(a1 (b) 3 (c) 4 (d) 5
9. The total number of lone pair of electrons in the given molecule is :

0 N—H
N/
(@ 2 (b) 3 (c) 4 (d) 5
10. Which of the following rings is highly strained ?
o 0 O o)
WD WO WO
@) 0 ® L/ © L0 @[ N-H
S-lactone y-lactone B-lactone 5-lactam
11. The functional groups present in Cortisone are :
HOH,G
o S 3 och,
o) Cortisone
(a) Ether, alkene, alcohol (b) Alcohol, ketone, alkene, ether
{c) Alcohol, ketone, amine (d) Ether, amine, ketone

12. Select the acid with the highest X, (.e., lowest pK,).

0 0
0 Q _
A A5 on ,O)%H ,O*OH
(a) H3C~ "OH (b) CI'H © | d g

13. Most stable carbocation among the given example is :
CH; ®
(a) m (b) /\/I\(
&
(©) OQ—CHZ (d) ®cH,

14. Set the following in increasing order of their pK , values.
o

[ 1
) CH3—ﬁ—O—H () CH3 —C—O—H  (2) CH; —OH

O
(A y<x<z bP)x<y<sz @y<z<x dx<z<y
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15. Which is the major product of the following reaction ?

N HC
j 1 mole Product
NG
H

|
N : N Cl
Yoo oot

H

16. In the given pair identify most acidic compound in (A) and (B). Most basic in (C) and (D).
CO,H CO,H CO,H

COLH
CH, CH,
(a) (B)
®

(m (m

NH, NH, NH,
CHy CH,
© : _ (D)
m

(I (D
(@ A-I, B-I,C-LLD-1I ®A-II, B-ILLC-LD-1
(@ A-1, B-ILC-1II,D-1I dA-I, B-I,C-1,D-1I
17. Several factors (steric, electronic, orbital interactions etc.) can affect the inversion barrier of
an amine. In the given pair which data is correctly placed ?
1\|/Ie i- f’r

(a) Me” “Me i-Pr

AGT = 7.9 keal/mol AG' = 0.2 keal/mol

{ . Vs

Me Me
. AG:F: 20.5 kecal/mol AGT= 7.0 keal/mol

®
NH,
o)

Me
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*\l\fe adrgn:mz ibb: Cl it 3o 19b10 b fii gruwo[kﬁ ol .insﬂ e

12} ( I/N\M iy \ QJN 9 @mxb hIR fe)

28, »(C) oh 1 che fauu?v‘n t‘om, “wr d xsmcu.s able |

AG = 7.9 keal/mol AG = 22 9 kcal/mol
3 ™, @ ;.. Hy

d) All of th
< () Al of these sr’«:xz(a “a M) D<f<d<A@ asdeh<ar
18. Select the response that correctly identifies the number of carbon atoms of each type of

hybndlzatlon i the'compound glven “below C 5 £e
h H,¢ =ci cn ey =0
) ')\’k‘“) .,nmrxsqob\(.) SABA0T anegoTqoiogd
sp sp? sp° sp* sp
(‘ }!l)(ldvj) ( [) CLHJ;,

(2) 2 : ‘2‘52 ’oﬁ(’nm 9y ods 1o no(b);dmos £ asaﬂ fﬂ g 5§e‘nu:> oifT

@ - 0 ;E 3 (d ».qu-:lu-)

a5/l < Il uf ]
19. Circle represents most basic.. atoms, in these mo]ecule/lvl»uch of the_ followmg lS correct

representatlon 7

27. e wed bond angl. | L vricocartv - are !
ceurd g o their pk > ', Bruni the lowest Q8-

N o) 126 ‘
(a) @—. ®J= I
? “h"‘ /—'S‘Bml LA E OIS nogﬂ)m!) od nod'um ochﬁ;n y{faqmo')
‘ic—-‘- d<d <A (d) LN - ;8 A

HN.O A<D <8P e b <A<H())
2 jeAs 'FTAD‘&V}OU"HHDJV{OHTE 5 9vnd biiivr abiss griwollbt s do didW  .pe
L3 b

.....x._. - HS (d) Al] of these

tviy
20. Circle represent most acidic hydrogens in these, molecu]es IWhlch of the followmg is correct

g o iy ERE N T ~ v
Tepresentation? Uy @Y <Y <gps o<

8.  Whir OH dement at-out the wi LAWY ui!xbrluu “Me O C

© p,n

e @y O ;e :’ff?mn .45 (8)

ra) The equii™. um fav.m st 2 producs

(Y t-Butovi o - nm:rsar I AIiGRG { M Jr ﬂh gqumbrhm 1) (\ /7 28
fey W -

i(dr B ed Sytesonone L (d) All Of these

boy mLsN

A9, Co.cFicr the fohowiny recctinn ivolving WO acw)]s sbcwq bdrA  formiy acd yed i
(918) af noraea ol Yo mouborg oM

K'F o+ a7 Tor = H)l\om'* o RE

| (R ]
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Which of the following statements about this reaction are true ?
(A) Formic acid is the strongest Bronsted acid in the reacnon ( 7
(B) HF is the strongest Bronsted acid in the reaction v 7
(C) KF is the strongest Bronsted base in the reaction ™" "’ A N S
(D) KOch is the strongest Bronsted base in the reaction

(E) The ethbrmm favours the reactants

(F) The equilibrium favours the products

{G) Formic “acid has a “weaker conjugate base

(H) HF has a wéaker conjugate base LN Ny
(a) A,D andF {(b) B,D, and H (c) A, CJand H (d) B,D,Eand H
30. Wh:ch Sne of the following compounds has a dipole moment sngmﬁcantly different from zero?
¢ 't OH CN <
1’ i CICH;. CHZCl \
(@) ° RN )N (c) A
ClCH2 ci,al” ‘HN\)
N A NC CN Ntion T °L
"31. " Which one  of the following has the smallest heat of combusnon % o o
CH CH
CH T3 3
3 '\ = 21 01 ]
d
2, - @ >,m
H3C . \ :’ H3C
C(CHg)a * C(CHj), C(CHa)3 C(CHg),
32. Rank the following substances in order of decreasmg heat of combustion (maximum —
mlmmum)
S
I: ) o
. ”II,CH:;
=" l-'l.---tﬂ 3¢i v x4 2}
(aQ1>2>4>31"" foh, (b)3>4>2>1!v.'f-v‘ B LR
(©)2>4>1>3 . R {10y VO Ad)1>3>2>4 . ¢ ol 0
33. Which of the followmg has ]owest pK, value ?
. - gy UMD W O--P-
TSP R ST ¢ (ol AN T o Jb .{{J ,." ACS L.-...' } fD
R EY o BN -5 S

SR SRR 1 R
L JEITSTIET, T B« 4

-
-
-
-
<
——
=
-
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34. Arrange the following (w, x, y, z) in decreasing order of their boiling points:

el

OH
w) (x) » (=)
@w>rx>z>y blw>x>y>z2
(Jw>z>y>x Dw>z>x>y
35. Arrange the following in increasing order of their acidic strength.
0 't 0
® a § am W Ot
0 0 0
(@ M<I<IV<I MI<I<IV<II
@QI<M<V<II (D U<I<I<V
36. How many degrees of unsaturation are there the following compound ?
OH

(@ 6 ) 7 () 10 (d) 11

37. The heat of hydrogenation for 3-methylbutene and 2-pentene are —30 kecal/mol and -28
keal/mol respectively. The heats of combustion of 2-methylbutane and pentane are — 784
kecal/mol and -782 kcal/mol respectively. All the values are given under standard
conditions. Taking into account that combustion of both alkanes give the same products,
what is AH (in kcal/mol} for the following reaction under same conditions ?

>_// _ RN
(@) 0 (b) -4 (€ -2 (d) 2
38. Which of the following o-bonds participate in hyperconjugation ?
I A%
H
H CHj
II H v
I

(a) Iand II (b)Y Iand V (c) fTand V (&) Il and IV
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39.
2
¢—"HO (z
(x)
Decreasing order of acidic strength of different (-OH) groups is :
(A w>x>y>z Mw>z>x>y {Qz>w>x>y dz>x>w>y
40. Arrange the following alcohols in decreasing order of the ease of ionization under acidic
conditions
{11} (011)]
(a) I>11>1I I=1T>1I1 o I>1U>1 (II=>1=>11
41. Among the isomeric amines select the one with the lowest boiling point.
H
| CHj

N |

N
(a) (b) O_NHCHS © O (d) @
CH,

42. Which one of the compounds shown below, is not an isomer of the others ?

(a) O (®) <>—<> CC) <O>

43. Arrange the anions (p) EH3, (@) NH 2, (N OH™, (s) F~, in decreasing order of their basic

strength.
(@p>qg>r>s (Mg>p>r>s (r>qg>p>s (Dr>p>q>s

44, One among the following compounds will not give effervescence with sodium carbonate:

OH
SO4H NO, NO
(c) CgHsOH (d)
NO,

45. The carboxylic acid which has maximum solubility in water is:
(a) phthalic acid (b) succinic acid
(c) malonic acid {d) salicylic acid

(a) C6H5C02H (b)

Q
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46. Among the following compounds, the most basic compound is :

(a) Q (b) Q (c} O (d) Q

H

H_, H H .
z
47, > [
H

Arrange the (C - H) bonds x, y and z in decreasing order of their bond dissociation energies

in homolysis,

@Qy>x>z bBlz>x>y () z>y>x @y>z>x
48. 23 g of sodium will react with methyl alcohol to give :

(a) one mole of oxygen {b) 22.4 dm? of hydrogen gas at NTP

(¢) 1 moleof H, (d) 11.2 L of hydrogen gas at NTP

49. Which of the following is most polar?

{2 °
@ ) g © Q @ _U
1{;<£::;

©

50. ¢ NH ; < N - N;
64 43 (z)
The correct order of decreasing basic strengths of x, y and z is :
(@A) x>y>z b)x>z>y Dy>x>z Dy>z>x
51. Which of the following is the strongest Bronsted acid ?

NH, OH

NH, OH
(a) © (b) : {c) © (d)

52. Which of the following is the strongest Bronsted base ?
H H

NH, - I |
@ 111 N N
b) YN\ (c) d)
(a) ()H . c (\ /7 (@) < )

53. Which of the following is polar aprotic solvent ?
(a) DMSO {(b) Crown ether (¢) DMG (d} All of these

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [17 of 574]
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54. Some pairs of acids are given below. Select the pair in which second acid'is stronger than first
(a) CH3;CO,H and CH,FCO5H

(b) CH,FCO,H and CH,CICO,H

(¢) CH,CICO,H and CH,BrCO,H

(d) CH,CH,CHFCO,H and CH3CHFCH ,CO,H

55. H—C=C%C=C2cHy;

Compare the bond lengths a and b:

(aa=">0 (bya>b ) b>a (da=>>>b
56. Which (isomeric) amine has lowest boiling point ?

(a) 1° amine (b) 2° amine

{c) 3° amine {d) cannot predict

Cl
57. @: _286Cs | p ; Pwill be :
Cl

(@) (b) 2sbcig
(c) © (d) mixture of (a) and (b)

58. Which of the following substances is not an isomer of 3-ethyl 2-methyl pentane ?

(@) ~ NN (b)

(¢} {(d) All are isomers

59. Which of the following is an isomer of compound 1 ?

@]
CH4CH,CHO CHg —C—CHs CH3 —CH=CH—OH CH,— CH— CH;,
M 2) (3) No
4)
(a) 2 (b) 4 (¢c) 2and 3 (d) all are isomers
Br
AgNO
60. B @)

Which statement is incorrect in respect of the above reaction ?
(a) Product is aromatic (b)Y Product has high dipole moment
() Product has less resonance energy (d) Product is soluble in polar solvent
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61. Some pairs of ions are given below. In which pair, first ion is more stable than second? -
& ®
(a) CH3 —CH —CH3 andCH3 —C H—OCHS
® @
(b) CH3 —CHy; —CH—CH3 and CHy = CH—CH, — CH,

@D
CH, CH,,
oI Y

CH; —CH— CI-II3 CH; —N —CH,
G)) | and |
CH, —Cg— CH, CH, —C® —cH,
62. Among the given pairs in which pair, first compound has higher boiling point than second ?
(a) CH3 —_— CH20CH3 and CH3 _ Cle —CH3
OH

(b) CH3 —CHZ _CHZ —CH3 and CH3 —CHz '—‘—CH3
CH,~—CH,

(C) CH3 ——CHZ —CHZ —CH2 —CH3 and CH3 —CH-—CHzﬂ'—OH
(d) CH3 — CHy — CH, — CHj and CH3 — CH, — CHy — Cl

63. Which of the following alcohols is the least soluble in water ?

(a) Ethanol (b) 1-Propanol
(¢) 1-Butanol (d) 1-Pentanol
64. Which of the following alcohols is expected to have a lowest pK, value ?
(a) Ethanol (b) 1-propanol
{c) 2, 2, 2-trifluorethanol (d) 2-chloroethanol

65. Which of the following aikenes is the most stable ?

(@ A( b) /\( © A( (@ /\(
\

66. Bond X is made by the overlap of which type of hybridized orbitals ?

™

Ny
(a) spand sp? (b) sp and sp?
(c) sp2 and sp3 (d) none of these

67. Increasing order of acidic strength of given compounds is :

O O O@

H,CO
(n am
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ok ok o s ek e it
(@ M <I<IV<d ) H<I<IV&I - ¢ -
@I<ll<V<I @I<m<II<IV

* *
68. @—COOH + NaHCO3; —— CO, + @—COONa, C is with the product :

(a) CO, (b) @—COONa (c) both - (d) none of these

69. Rank in the order of increasing acidity.

m O-OH a <:>—NH2 am OOH

(a) I<I<ll ®i<l<n
() MIl<ll<I U<I<II
70. Which compound has the highest value of pK,?

(a) Cl—CH, — CH, — COOH (b) CH3 — CH, — COQH
Cl
|

(c) CHg — CllH — COOH (d) CH; — (|3—COOH

Cl cl

71. Consider the hydrogen atoms attached to three different carbon atoms (labeled 1, 2 & 3).
Rank the attached hydrogen atoms in order from most acidic to least acidic.

O O /3
S0
i
1 2
(@2>1>3 b)1>2>3 (y2>3>1 d3=>2>1
72. Decreasing order of acidic strengths of following compounds is :
H N
®) @ %) @ (2)
(@Qx>y>2 Dy>x>z (z>y>x dz>x>y
73. Among the given pairs, in which pair second compound is more acidic than first ?
i I
(a) BICHzNOZ and CHBCHB (b) CH3 — CCH2CN and CH3 —C— CH3
OH OH OH OH
© @ & @ () & @
CH; —C=0 CHy
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74. Which of the underlined atoms in the molecules shown below have sp-hybridization ?

(w) CH,CHCH4 (v) CH,CCHCI (w)CH3CH; (x) H—C=C—H
{y) CH3CN (z} (CH3),CNNH, _
(a) xand z (b)x,y,and z (c) u, wand x (dv,xandy
75.  Which of the following, is the product of the reaction between AlCl; and CH;0CH ?
Cl Cl
| . CHz | CH,
- -~ + -
Cl—Al—O by C1—Al—O
(a) | \CH3 (b) | NcH,
Cl cl
?1 cH (ljl
3 -+
© a—ao (d) Cl— Al CH;OCH,
| CHj I
Cl Cl
76. Which of the following compounds contain at least one secondary alcohol ?

OH

H
y />)\o />/J\

n (I (011)] (v} W} (V1)
(a) 11, IV, VI ) 1, I (¢ L ILIIL, V (d) I, 1L, V
77. Which of the following has the most negative heat of hydrogenation ?

X
(@) O/\ ® q © O)\ @ O/

78. Which of the following options is the correct order of relative stabilities of cations I, Il and I1I
as written below (most stable first) ?

+
CH, CHj
+ | +
o8] ©/ (II) HyC == CH — CH, —CH —CHj,4 (11D) I-13C——(]J—CI-I2
CHj,
@Ii=>N>1I1 (b)) O>11>1 D IM>I>11 (dDI=>M>1

79. What is the decreasing order of stability (most stable — least stable) of the following

carbocations ?
+
A A A A O
3 4 5

1 2
(A)3>2>1>4>5 M3>2>5>4>1
(€} 124>2~5>3 (d)3>1~4>2=5
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the hydrogen indicated by arrow will be easily removed as :
(a) H* (b) H® © H* () H2

81. Rank the bond dissociation energies of the bonds indicated with the arrows. (from smallest
to largest).

H
1 je—2
\ CH,
H
(a) 1<2<3 (by3<a<i () 2<3<1 (M3<1<2

82. Rank the following compounds in order of decreasing acid strength (most acidic — least

acidic) .
OH OH OH OH
@\N% @ Q @
NO,
3 4

1 2
(@2>4>1>3 B)1>3>4>2 ()3>1>2>4 (d)3>1>4>2
83. Rank the following compounds in order of increasing acidity (weakest acid first).

cl CH, NG,
a CHj NO,
3

1 2
(a) 2<3<1 b)3<l<2 ©1<2<3 (d2<1<3
84. Which of the following phenols has the largest pK, value (i.e., is least acidic) ?

(a) 01—©—0H ' (b) o,N -@—OH
(€) HsC —@—OH (d) N=C —Q-OH

85. Among the given sets, which represents the resonating structures ?

+ . .
() H—C=N—0Q! and H—0—C=N:

+ r— .
M)H—0=C=N:and H—Q—C=N:
HsH

t . - o o
(OH—C=N—Qf and H—~C—N: (@H—-0—C=N: and H—N=C=0:
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86. Identify each species in the following equilibrium according to the code :
S - cove ol
SA = stronger acid ; SB = stronger base ; WA = weaker acid ; WB = weaker base.
The pK, of (CH3};NH is 36 ; the pK, of CHyOH is 15.2.
' +
CH3;0H + (CH3);NH<=CH3 — O~ +CH3 — ll\IH-— CH,
2

1
H

1 2 1 2 1 2 1 2
(a) WA WB (b) WB WA {c) SA SB (d) SB SA
(e) WA WA
87. The hydrogen bonding is strongest in which one of the following set ?
(a) F—H---F (b)) O—H---8 (¢) S—H---F () F—H---0
88. Intermolecular hydrogen bonding is strongest in :
{a) methylamine (b) phenol (¢} formaldehyde {d) methanol

d\;&/\/\/\)KO_HL/a

89. gy SH

OH ¢
h/'
Identify most acidic hydrogen in given compound, .
(a) a b) b (e) ¢ (d) d
90. Which of the following compounds would you expect to be strongest carbon acid ?
o) O /O
(a) \@ (b)
0]
(¢) CH,(CO,ED), (d) CH3COCH,COOC,H;
91. 5-Bromo-2-cyclopropyl cyclohex-2-enol have correct structure is:
Br OH
@ /d/} (b)
HO Br
OH Br
(c) (@
Br OH
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:92, - Rearrange the following in the increasing order of acidic strength. .+
(i) benzoic acid (ii) p-methoxybenzoic acid (iii) o-methyoxybenzoic acid
(a) i <ii<iii (b)iii < i «ii (0)ii <1 < iii (dyiii <ii<i

93. In the following acid-base reaction, in which can backward reaction if favoured?

(a) EtOe + @—OH _ (b) KH + EtOH =—=
Oe
(€) MesC + Hy0 == G @@ + CHyOH =

94, Which compound posses highest dipole moment ?
(a) naphthalene (b} phenanthrene
(¢) anthracene (d) azulene

95, @ cata]yst @ (Eg) O (Ea O
(E;)

(E = activation energy)
Relation between activation energies of above reactions is :

(@) E;, >E; >E, (b) E; >E; >E, (c) E5 >Ey > E; (d) E; >E, >E4
96. Rank the following solvents in decreasing order of ability to dissolve given compound.

Solvent

Et,0

H,0 —

EcOH Solute
(a) Et,0 > H,0 > EtOH (b) H,0 > EtOH > Et,,0
(c) H,0 > Et,0 > EtOH (d) Et,O > EtCH > H,0

Me,N:  :NMe,

©e

1, 8-Bis (dimethylamino)
naphthalene is after referred
so as (Proton sponge)

Its basic strength is 10'? more than 1-dimethyl amino naphthalene. -

Reason for high basic strength is :

(a) resonance (b) steric inhibitation of resonance
{c) ortho effect (d) hyperconjugation
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98. In the given pair of compounds, in which pair second compound has higher boiling point
than first compound ?

(a) D—OH and[—0
|
(b) >:O and #

() HO — CH, — CH, — OH and CH, — CH, — CH, — OH
CH,

ogy = ('
arn
Me Me M Me

e
\N/ \N/
. Me Me
99, , . Dipole moments of given compound will be :
Me Me
NO, NO,
a) (B

(a) (A} = 6.87D, (B) = 4.11D (b) (A)=4.11D, (B)y=6.87D

(c} (A)=411D,(B)=4.11D (d) (A) =6.87D,(B) =6.87D
100. Order of decreasing basic strengths of halides is :

{(a) FF >Cl” >I" >Br~ (b FF >Cl” >Br™ >1"

(eI >Br” >ClI” >F~ (dI >ClI” >Br~ >F"

101. Among the xylenes, which is thermodynamically most stable ?

(a) ' (b)

(© (d) All are equally stable

102. Heat of combustion of two isomer x and y are 17 ki/mol and 12 kJ/mol respectively. From
this information it may be concluded that :
(a) isomer xis 5 kJ /mol more stable
(b) isomer y is 5 kJ/mol less stable
(¢) isomer y has 5 kJ/mol more potential energy
(d) isomer x is 5 kJ/mol less stable
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103. Rank the following substances in decreasing order of heat of combustion (most exothermic
— least exothermic)

(a) (B) ©

(a) B>A=>C (b)) A>B=>C () C>A>B dC>B=>A

w S U s

m (2 3 4)
Choose the statement that best describes given compounds.
(a) 1, 3, 4 represent same compound (b) 1 and 3 are isomer of 2 and 4
{c) 1, 4 are isomer of 2 and 3
(d) All the structure represent the same compound

105. Decreasing order of acid strengths is :
@
Ph — OH, Ph—CH, —OH, Ph—CO,H, Ph — CH, — NH,
(a) (B) © (D)
(@B>A>C>D (BC>A>B>D (@C>A>D>B (dC>B>A>D

106. Rank the following in decreasing order of basic strength is :
(A)CH; —CH, —C=C" (B) CH; —CH, —5~ -
(C) CHy —CH, —CO3 (D)CH, —CH, — O~
(a) B>A>D>C (®B)D>A>B>C (A>D>B>C (dA>D>C>B
107. Among the given compound choose the two that yield same carbocation on ionization.

slielhoNes

Br
(GY] (B m

(a) A, C (b) B,D (c) AB {(d) B,C
108. Oxalic acid Pk,

Malonic acid PK 3

Heptanedioic acid PK4

where pK,, pK,, pK are first ionization constants. Incorrect order is :

(a) pKy > pK; > pK, (b) pK; <pKy <pKj

(c) pK3 >pK, >pKy (d) pKy > pK; > pK,
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109. Insets a— d, ohly ore of the'set is incorrect regarding basic strength. Seléct it :

H,

(a) Ph—NH—Ph,; <Ph—NH, < {strong base)

I
ol I N N
LITJ LITJ >

H H
(@ @ < @ < @
NO, , CH,
110. Dipole moment of which ketone is maximum ?
O

0
7
@ | ) ?l © A @ Q
0 (@]

111. Correct order of basic strengths of given amines is :
(a) Me,NH > MeNH, > Me;N > NH, (Protic solvent)

2{! 10 30
(b) Et,NH > Et;H > EtNH, > NH, (Protic solvent)
2 3° 1°

(c) Me3N > Me,NH > Me—NH, > NH; (Gas phase)
(d) All are correct

NH,
CH,
112. Order of basic strength Ph — NH,, Ph— NH — Me, Ph— N — Me,
(A) (B}
Me
Q) (D)

(a) A>B>C>D (B)B>A>C>D (cJC>B>A>D (@C>B>D>A
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113. Carbon-carbon double bond length will be maximum in which of the following compounds ?

(a) CHy — CH = CH, (b) CH; —CH = CH— CH,
(c) CH, —cT" =(]I—CH3 (d) CH, = CH,
CH, CH,
114. Which has maximum dipole moment ?
8]
I 0
C Il

C

O 00 G0 O

115. () Et;N (if) C% (iif) C\I%
N N

Compare the basic strengths of compounds given:
(@ () > (i) > i) (b) Gi) > (i) > (i)
(¢) (ii) > (i) > () (d) GiD) > (i) >

116. For the following two reactions, which statement is true ?

E
rﬁ;\ reactants
products prodiicts

Reaction A Reaction B
(a) Reaction A is faster and less exergonic than B
(b) Reaction B is faster and more exergonic than A
(c) Reaction A is faster and less endergonic than B

(d) Reaction B is faster and more endergonic than A
a

-
117. b— ) _H®
Com
N
d”"
CHy
Identify the site, where attack of H* is most favourable.
(@) a (b) b (© c d d

118. Rank the following alkenes on order of increasing A ;.

Nsolioolioe

() 1<2<3 b)1<3<2 (©2<1<3 d2<3<1

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [28 of 574]



@ [>N _ CH,-Me ) DN - 0-Bu
(©) DN - t-Bu (d) DN -Ph

120. Rank in the order of increasing acidic strength:

O CO,Et
EtO,C CO,Et CO,Et o) O
CO,Et
(A) (B) (&)
@A<B<C (b)) A<C<B
(aB<A<C (dB<C<A

121. Which one of the following dienes would you expect to be the most stable ?

(a ,O (b) ,lij (9] (d)

122. Which metal catalyzed reaction would release the maximum amount of heat per CH, unit ?
(a) cyclopropane +H, —» propane (b) cyclobutane + H, — butane
(c) cyclopentane + H, — pentane (d) cyclohexane + H, — hexane

0 0 0O
o
o

Compare basic strengths of the above compounds:
(AA>B=>C b)B>A>C
{c)C>A>B dMC>B=>A

124. On reaction with acid, 4-pyrone gives a very stable cationic product. Which of the following
structures shows the protonation site in that product ?

4-Pyrone

fiil
0 ey /H
H
(@) ® Ay © [fj @ \§
0 H . 0 i
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125. Which of the following is the most stabilized carbocation ?

126. Which carbocation is the most stable ?

(a) \/Wg\')\ ) \/\(\3}\

© W\g\ . (d) P 2

127. Consider a positively charged C,H; s%ecies in which the positively charged carbon is sp-
hybridized, the uncharged carbon is sp“-hybridized and an empty p-orbital is perpendicular

to the & system. What it the best description of this cation ?

(a) vinyl (b) allenyl {¢) alkyl (d) allyl
128. Which of the following reactions is not exothermic ?

(a) CHgy — Cl + CH; — CH, —»  CH4 + CHy —CH, —Cl

(b) CHy —Cl + (CHgz)3 C—H — CHy + (CHp3C—Cl

(¢) CHy— Cl + CH,— CH—CH, —>  CH, + CHy =CH—CH, —Cl

(d) CH; — Cl + CH, = CH, ——  CH, + CH, = CHCl

129. List the following carbocations in order of decreasing stabilization energies.
+)\

1
+ - . +
® an O/ (am a O

(@ ILIL I IV (b) 11, Iv, Ii, I {c) UL, IV, 11 @ LI, IV, 11
130. For the following two acid-base reactions, which statement is true ?
PKu =35 pK,J =50
() F~ +  HO R HF  + HO™
pK, =157 PK,=3.2

(a) 1is favoured to the right, IT is favoured to the left
(b) 1is favoured to the left, 11 is favoured to the right
(c) 1is favoured to the right, II is favoured to the right
(d) 1is favoured to the left, T is favoured to the left

131. Rank the hydrogen atoms (H,, H,, H,)in the following molecules according to their acidic

strengths:
(@a>b>c Db>a>c Ab>c>a dDa>c>5h
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132. In whlch of the followmg reactions, backward reaction is favoured ?

(@) H—C=C—H + Li* CHy,CH; = H—C=C:9L" + HyC—CHjy
Q o
— —_— _ .
® p ¢ on + TOCHCH = kc /U\ g7 + HOCH,CH,
+ ®
(¢) CH3CH, S H, +CH;CH,OH S CH4CH,SH +CH,CH, O-H
H

T +
NH, OH NH, OH,
0-0=0'0

133. Which carbocation is the most stabilized ?

D
) m (b) C@ © ©;>€B @ ©f>
p:o @

134. Taking into account of hybridization and resonance effects, rank the following bonds in
order of decreasing bond length.

(Il)—j/
T\
(111}
(a) 1> =11 (b) Il > Il > 1 (© I>I>1I (U=1=I

135. Which one among the following carbocations has the longest half-life ?

@ >Z4 ® @@@

+ +
© OCI O d cH 3—C|I—CH3

CH,

136. Rank the following alkenes in order of decreasing heats of hydrogenation (largest first)
A \/\/ Ve YO N
1

(a)2>3>4>1 (h)2>4>3>1
(c)1>3>4>2 di>4>3>2
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137. Whlch of the followmg reactions is most exothennlc ?

(a) > + Cl, —2 >—Cl + Hcl (b)> + Brz—h"—>>—-Br + HBr
() >/+ Cl, — >4c1 +HCl (@ >/+ Br, —%— >ABr + HBr

138. Which energy diagram best represents the given reaction ?
CHj

—_— hv
Y BN J—
H, ST HC CH,

E E E - E
(a) (b) () (s)]
Br
H H
(d) H

139. Which one of the following is most stable ?

H Br H Br
NH2
140. Which of the following is strongest ac1d ? .
H
I—I\ + H H\ +H

| |
H

141. Compare relative stability of the following resonating structure.

o) IT\ @ (i)

Il |

N -
(a) (i) = (i) = (D) (b) (i) > (i) > (i)
(c) (i) > (iii) > (i) (d) (i) > (ii) > )

142. Compare relative stability of the fo]lowmg respnating structure.

B

III III
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GENERAL ORGAMQ_CHEMISTRY EPi L2 S 7 ( .gf"w"‘ -s;,'g; i27
(a) ]3 qﬂl"lun Qtdtf‘m—* ) - ' (b) q > P > r "‘""'-'*“r'-v*- L A U et
(c) Szérr?cp*eh rid Bain 2

143. Which of the followmg isomeric hydrocarbons is most acxdlc ?

. P

154. (a) V/“'(b)
i . A
Wh:c‘a of the fil lowinyg orders is corry tg\r heat of hvdrngt Aion of ibesr conipgiads -

144. Which of the followmg hias'the lowest barrier o Pfotationabolit the indicated bond ?

3 0 @ o> 154 b (s)
) mboﬂwd‘azbr'\s 120 zsd ?puoqmon gmwo[le‘dArb B2 I 1 153 §

185. \r (@(d)m 7 [O\‘HD O\'(s)

145. Usethe followmg data 16 answer the question below. o~

m (LN h
Which of the fo ‘ le\‘ fe(AH.==~28. 6kca] mol" ) :he-g O
ol > h - ! (c) Il > I (d) i

ih6, H
s (Nl) = -1
Wh x"\. LCTULEeS i5 plammh uOu e ..dnﬂ'm. .o 1}?.2kc.aJlmol )}{:(- !

| [l R
Anthmeenc

18d'W gCa‘lcu]ate the, resonance :gnergy of. anthracene i Xq 5.25d (kiQO O.HD) bivs shenA @t
auiq er(ah 84 kca]/mol :pbs E(b) Y100 kcal/mols :)x&(c) |110 kcal/mol :ae (d) ¥l 16 kcal/rnol

LYLAD

146. How many double bond equivalents does a ¢ compound of molectlar Fofiniula C6H1206

possess?lsﬂagﬂo‘bﬂf‘ OEHJ HO (_d\ i HO.’Z!S)SL‘HD bas HQOJLHD (8)
(@) 0 HOHO.HO bas (Ob:HD () . }tb)'l ~OgHD HD bs He 0D, HD (o)
(© 2 gy 3 N,
iy lf the-o o4 is nor !"i 0 ot Tty
147. Hdﬁr many double boirlli:l Eéqsun?ale‘n‘fg does. g?r?ox?(édhg‘(shgvan below) possess(?f\ | -$el
0 ?h
153. c . »
1 [sninonsy oldez 120m adT
&
amoxycillin = GOZH | ’
O i the given ca 06 sacturs s
(22 (@ 98>t () (&)
148. WhHat is the oxidation state of gimium in 7B and 7C; respecnvely ?
N VoL o W/
0 [an'l qu‘l X\\ ﬂc//d.l Jn ady J5 frus s ghil (gls\m/. sy nl  LEBI
“|> N P
159, O // N ‘ x
7 ~F" "l\oJ Nl o/ o
o 7A T un 7 % 7¢
6,8 ) 6 | ;
(.EH:' L t Stable caunm(P.u o t:l Ymns, rh(o )5!?-‘? LU tORe o (d 8,8
(1) 1 nonsxirsyiond mcm‘b ik
(~ (D) al} are squally st le
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30 -, ,"33‘ - BB B1° @R @E: ~ .© . .ORGANIC Chemistry for HT-JEE
/\/\-Wm i RPN NP LNEn ooltiznstt & (6)
160. Zu 3 Hy. OCH3 001 5 (b) cH hinhOCH3 sn02m1 6 ()
149 ) an OCH; (i)
. For the given compounds the correct order of resonance energy,is :
()| > 1> 1 %! L) 1> 1> cﬂa’d A2
(c)}I > > m o(d) M > 1> 1, M
E k P .
§ zb"ll'f)ckreo H{ sradt 1o polﬂsqsgorbg’ 18 w'rct;'_il Py %9 OH guwoggi sth ’I!o roidW
. /CHS / | 3<ljl <1 (8)
161. G~ C-N CI—I3 c N © icHy-C =N frkf < 1w (o)

150, VuluU“ >F ﬂw\cﬂarﬁlg compov(mjhas CHg acidic da?l')'en ? \CH3

<HD
The Zorrect stablllty order of the given canonical structures is: 2ar
(a)I>II>IIIH (b) III>I>II )
\. 0 _J /\/) H)”

(o) 1 ST > 11 n (d) s III > I

¢ 2bnuo o;) 339({1 'io nofé}nsgmbt(r' 10 1894 101 rxmo:: 2] mlno gmwoﬂoi ardilo rI:nriN
l! ’ <Nl <1l () (d) < H<I(s)
cn e ®0— :HD" 0 = HD .321
{111) (ll) 1Y
< 5b\(r'qh r‘n‘r‘q 1} ammmi? 'r-\mnnm hitr:* g 100y vilg=it =1 2f = n'\ annds Yo dqyi '{W

n the above compound, how many s srtes are available for the attack of CH3O [
151, (@) l-acid, (O CO{Il(b) 2;9,% ”qf'# 8. ..I(C)t3 (CH3CHJ-OH}, h(d) 42 Laptf § »)'} What
163. CH, —J@.CHzr_':pt“i CH30 CH + CHZ el CH3O CH 45 CH - C = OEt tﬂ:;'" e Hf

adpu walfo )07 (
1] 11
2} (00,1 and ¢k Ll< LU . fbg C.T(m)HdO au-u?:H CH O

Which of the followmg orders of rotation barrier ¢ about the C'= C bond; as indicated, is

correct ? (1) v
- (@) 151> I € swutouge Isotnonss (b)) 1111 > Il > Tutsurne a2sds Yo didw

2 se(c)Im > >0 01 1 (:.) (@II>13> 111 . E ()

!
> 881
a
.;nbl |qn La@; oac. vH/ \1
, o) q (SH,’ an f'ﬂ)} 3
mr = Ty T mnely
@_ mr a—.EOCH:; £12 1o 15b1o ap
u} (1)

Tix M 41 (s)
\ H(m) < I<H <1 }

Wh:ch of the following orders of rotation barrier about the C = \ bond as mdlcated is

153. correct? Ments) energy quagrem to the ngnt oL X re
@I>1>1 _ - (b) m=1m>1 O el
@um>I>mn | E /"“\(d)11>1>111

165. Which of the followmg compound is not resonance stabilized ? ;,

"! 'Y
, e huprr & 53 srh 3noru; 51 ‘soinoned sidsr :? 19 v sr"“
@ QT o ph i @ “
O s Ylﬁ!sups 55600

+
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166, Homologous compound have same:
{a) General formula (b) Emperical formula
{c) Structural formula (d) Molecular formula

167. Most acidic is:

OH OH OH OH
(a) @ (b) © (©) ©\N02 (d ©

NO,
168. Which of the following substituents will decrease the acidic strength of phenol?
(a) —NO, (b) —CN
(¢) —CH, (dy —CHO
169. Which of the following structures possesses a cross-conjugated system?
(a} CH, =CH—CH =CH—CH, (b) CH, =CH—C =CH,
|
CH,CH,
(¢) CH, =CH—CH—CH =CH, (d) CH, =CH—C =CH,
| |
CH= CH, CH ==CH,

170. Examine the following resonating structures of formic acid for their individual stability and
then answer the question given below.

i i T 'l
+
H—C—OH«——>H C=— O—H(—)H—CLOH<—)H—C;OH
1 I I [AY

Which of the following arrangements gives the correct order of decreasing stability of the
above-mentioned resonance contributors?

(a) >I>M>IV M) I>U>11>1IV
(c) W>IT>1>11 @Iv>I>I1>11

171. Which of the following is not resonating structure of each other?
() CH; —N=C =5andCH; —S—C=N

+ +
I P
+
(¢) CHy —C—OHandCH; — C =0—H
+
(d) CH, =CH—C =Nand CH,—CH =C = N~

172. In the molecule CH,C = CCH = CH,, the maximum number of carbon atoms arranged
linearly is:
(a) 2 (b) 3
(e 4 (d} 5
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173 The stability order of the followmg carbocatlons is:

i ﬂ N A
7\ s
I I I v

@A O>IV>1I>1 D IV>O>1I>1
() D>I>I>1V o (dYI>M>0>1IV

174. Total number of a-hydrogen in given compound is:

(]
@“

(a) 4 (b) 5 (&6 - (d) 7
175. In which pair second ion is more stable than first?
vV QY 00 oTg”
(i) (ii) (iii} (iv)
(a) (i) and (ii) {b) (ii} and (iii)

(¢) (i) and (iv) (d) (iii} and (iv)
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9. [ (10| |1 [12. | @) |18. | @ |14 | ) | 15. | a) | 16. ]| )

(17, [ @ [18. | @ [19- @ |20. [ @ |20 | @ |22. | 0 |28. | @ |24 | @

25.{(d) [26. () |27.| (@) [28.| @ |29 @ [30.|@ |31} |32.]©

33.1(d) [34. | (@ |35.|(d) [36. (@) |37.| ) |38 | ) |39 | [40.]| @

)41, | () |42.](d) |43.[(a) |44 | (©) |45.|(© [46.](d) |47.{®) | 48. | (d)

49, | ) [50. ] ) [51. | (@) |52.| (@) |53 | (@) |34 |@ |55 | |56

, 57.| (b) | 58. | (b) [59.|(d) |60.|(c) {61.|(®) | 62.|{(b) |63.](d) |64.] ()

{65.1(d) | 66.|(c) |67.[(a) |68.](a) [69.}(d) |70.| ) |71. | @) | 72. | (@)

73. | (@) |74 | @ | 75. | @ [76. | @) | 77. | @ | 78. | @) | 79.{ m | 80. | )

(81, | (d) |82.[(a) |83. () |84. | (0 |85.|w) [86.|ca) |87.|ca) |88. | )

1 89.1(a) [90.](d) |91 | () |92-|(c) |93.|(d) | 94.| (@) | 95. | (d) | 96. ]| (d)

97| ) | 98. | (d) [99. | @ [100.| b) (101.| b) |102.] (d) {103.| () [104.| (a)

105.{ () [106.] () [107.| () |108. ) [109.{ (&) [110.] (¢ {111.] (a) 122.| (O

1113.] () |114.| (o) |115.| (¢) [116.] (a) |117.| (a) |118.| (d) [119.| (¢} [120.| ()

[121. (9 |122.] (a) |123.] (0) [124. (© [125.| () [126.| ) [127.| (a) |128.] ()

||'129‘ () |130.| (@) [131.{ (¢} |132. (@) |133.| () |134.| (@) [135.] (@) |136.] (@)

137.| (¢) (138.| (d) [139.[ () [140.] () [141.] (@) [142.| @) |143.| @) {144.| @

145.] (a) [146.( (b) |147.| (d) [148. b) [149.| (@) |150.] ) |151.| (@) {152.[ (b)

1153.] (a) |154.| (a) [155.] (¢) |156.| () [157.] (& |158.| b) [159.| (& {160.| ()

161.| b} [162.[ (c) |163.] (a) [164.| (a) [165.| () |166.| () [167.| (@) |168.| ()

169.( (d) [170.] (b) [171.] (a) |172.[ (&) |173.| 0 |174.| (© [175.| @y
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TS S T T A 7
A s nevel-Z #

1. Rank in order of radical stability (1 = most stable).

f 2 o
O O O O
(a) (b) (c) (d)

— —— ———

2. Predict the acidity order for the three phenols shown below :
Acidity order : 1 (most) to 3 (least)

V OH OH OH
@ Me\O/O/ ® Me\/©/ © Me\ﬁ

0
Acidity order : ..cocecc.. i i
‘ OH OH OH
O,N NO,
!
NO, NO, CH,4
OH OH OH
@\ H,N NH,
NQ,
NH A\
2 0° CH,
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GENERAL ORGANIC CHEMISTRY Fat T T ey L 35
A. Which of the phenol derivatives above is the strongest acid ? : R
O Compound A (0 Compound B O Compound C
O Compound D O Compound E 0O Compound F
B. Which of the phenol derivatives above is the weakest acid ?
O Compound A O Compound B O Compound C
O Compound D O Compound E 0 Compound F
C. Which of the mono-nitrophenol derivatives above is the strongest acid ?
O Compound A 80 Compound D
D. Which of the carbon-substituted phenol derivatives above is the strongest acid ?
0 Compound C 0 Compound F
- 4. The following questions refer to the twelve compounds given below. You may enter as many

as six choices in each answer box.

(d) H—F (e) E>+ CHy

CH,

0]
@ g (h) O_é)
) Q-—H

uowp

NH, 0
@ ©/ x| HsC —<b

Which compound may serve only as H-bond acceptors ? L

Which may serve both as H-bond donors and acceptors? |

Which compounds will not participate in H-bonding ? [

Consider the following compounds and answer A and B.

O 0O QO 0] 0

i i )
H H H
Which of the compoﬁnds is the strongest Bronsted acid ? —
(a) 1 by 11 (c) I (d) v
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10. In the two questions below, you are asked to rank the relative strengths of illustrated acids
and bases. Use your knowledge of resonance and inductive to.answer this.

A. For the series of bases shown below, rank the set from strongest to weakest.

(1) ﬁ
N N SN N
H H

(a) b) (c) ()] Weakest
Strongest
= Ry = =N &
a | p P 2
N OMe N N Me2 N
(a) (b) (c} ) Wea§<_est
B. For the series of acids shown below, rank the set from strongest to weakest.
B HO o | - HO Strongés"tl
W O, "0 |0 &
@ OMe \© NO, CN |
(a) {(b) (<) () ‘Weakest
! HOAC -Strongest
HO,C 2
wl| O HOZC\O HOC NO
OMe NO,
(a) )] © ) Weakest

11. In each of the following sections four compounds are listed. (Decreasing order of acidic
strength, 1 is strongest & 4 is weakest).

) CH5(CO € 5H5), CHaCOCH L0 Hs (CH3CO),CH, RC == CH
a
RCH,NO, RSOLCHy {C¢Hs)3CH RCOCH;
(b)
( ) CHZ(C == N)2 CHZ(NOZ)Z HC =N RCHﬁOzCsz
i C
- . T 3]
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Che W

S/CHZ 2 I

Q !

NH, .
A. (a) ﬁ (b) N’ © | N|
O N\
H H
N N —
B. i(a) </ /> () /@ ¢ ) @ £ )
N

H
H H H H
N7 N7 N N7
el JI . i II i
. ((a) Jely (b) L () Lo (d) L
H,N  NH, H,N  CH, H,N"  OH HsC  CHs

T———— —— —_— - -

LAt [ A

(b} (c) ?

H4CO © /@
F4C

(b) ©. ___{
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o

TR

ORGANIC Chemistry for IIT-JEE

Br F cl
cl \/\(OH cl \/l\(on F\/‘ﬁ/OH
C.
F Br Br
{a) (3] (3]
0 o 0 0
jodihedbes
D.
0 0
! () (b) (©) (d)
E.
0 0
" @ ®) © i
H H H H H H
.
(@) ®) © _ |

14. Arrange the hydrogens in increasing order of their acidic strengths.
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15. The compounds whase structures are shown below, incorporate a variety of functional
groups. The question on the right ask you to identify which compounds have a specific
functional group. For each compound that has the designed group, enter the appropriate
number. The aromatic rings should not be counted as double bonds.

Jetelo

_ CO,H “
1. Ilmonenp 2. muscone 3. nicotine 4, ibuprofen 5. camphor ‘
: i
H 0 !
. HiC,
; OH 0
| O —CH, 0 H |
, .
I 6. vanillin 7. asplrin 8. geraniol 9. acetaminopheno!

—

Which have carbon-carbon double bonds ?

Which have an ester group ?

B. | Which have a ketone carbony! group ?

C. | Which have an aldehyde carbonyl group ?
D. | Which have aromatic rings ?

E. | Which have a hydroxy group ?

F. { Which have ether groups ?

G.

H.

Which have an amide group ?

1. Which have a carboxylic acid group ?
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16.

e ———

C ' D

- s
o : 0 O/CHZOH
©/ O/OH
— N—H
3 N—H O ; @ CN—CH:}
o
H Cl

Problem -

1

{ b

OH OCHs

1K

O

Ci

H
. i
~
CO,H C
4 Q/ ~COLH Q)(COZH qll-l 2 Ofl\cozH
Ci
" Cl

A. Which is the strongest acid in 1?

T—0—I

(a) A (b B (¢ C {dD
B. Which is weakest acid in 1 ?

(a) A (b) B (0 C {dD
C. Which is the strongest acid in 2 ?

(a) A (b) B (G (& D
D. Which is weakest acid in 2 ?

(a) A (b) B (© C {d) D
E. Which is the strongest acid in 3 ?

(a) A (b) B {(c) C (dD
F. Which is weakest acid in 3 ?

(a) A (b) B ©C {dD
G. Which is the strongest acid in 4 ?

(a) A (b) B {c) C (d)D
H. Which is weakest acid in 4 ?

(a) A (b} B (c} C GV
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17. For each of the six structural formulae (A through F), shown below, five questions are posed.
The answer to each is a number that should be entered in the appropriate answer box.

CH,
— N
N
HaC CH,
A B C ,
CH, ﬂ|
o i
— Y
i K\N ~H H,C=C H--C/
\; s-\-t N—CH,
1: C=N H,C OH
H;C CHay
D E F
A. (i) Number of sp® carbons : B. Number of sp? C. Number of sp3
................. CArbONS ;| .icvvvvirevereinn, carbons : ........eee.
(i) Number of sp2 carbons : Number of sp2 carbons : Number of sp2 carbons ;
{iii) Number of sp carbons : Number of sp carbons ; Number of sp carbons :

....................................................

(iv) Number of carbon-carbon  Number of carbon-carbon  Number of carbon-carbon

- g-bonds : ... c-bonds: ...l o-bonds : ...oieeeeiiinen

(v} Number of =-bonds to Number of n-bonds to Number of n-bonds to

carbon : ... Carbon ! ..cccvenriinenns carbon f...ccvnieneeriinenn,
D. (i) Number of sp® carbons: E. Number of sp® F. Number of sp® carbons :

............... + carbons : cvveveerernres

(ii) Number of sp2 carbons : Number of sp2 Number of sp2
............... carbons : ...cooveeenns carbons : ...............

(iii) Number of sp carbons : Number of sp carbons : Number of sp carbons :

(iv) Number of carbon-carbon Number of carbon-carbon  Number of carbon-carbon

o-bonds : ...coveunnnne. c-bonds: .....ceeenie. c-bonds:.............
(v) Number of n-bonds to Number of n-bonds to Number of n-bonds to
carbon | ceeviienens carbon :...c.cooeenns carbon t..oooevivienns
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18. Match the column (I) and (II). (Matrix)

Column (1) Column (II) ;

Molecule Property

(a) ip} cis-compound

(©) {r) Highest heat of combustion

(d) {s) lowest heat of combustion

(b) ':E::l {(q) trans-compound

19. Match the column (I) and (II).

pK, of Conjugate acid

Molecule
(a) (r;rlo » 0.8
H
{b) :}: {(qQ) 5.33

CH, — CHy

{c) {r} 10.65

éf%
(@) & (s) 10.95
0
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———— ———— - ——————_— —r—

20. The junctures centred on atoms A, B and C on the given structure.

A. Which juncture has the greatest deviation from planarity ?
(a) A {b) B {cy C (d) Cannot be predicted

B. Of the carbon-carbon bonds, (shown above) numbered from 1 to 4, which represent the most
favourable site for H, addition ?

(@1 (b) 2 © 3 (d) 4
21. Select the most stable structure in each of the following

L - —w—— — — .~

Part (A) Fr

(a) \@ (b)\© (c) U (d} \@

Part (B)

(@) AN B AR () 2N (d) NN
[[part ()

(@) HL == CH~—CH = CH—CH3 (b) HL == C =CH—CHy—CHj

{(c) H3C —CH == C == CH—CHj (d) HC =CH—CHy; —CH = CH,

22. Match the column I and IT. (Matrix)

(a) j—NO, {p) - m effect
by {—0~ (q) + m effect
(¢) |—0O—CH, (r) + [ effect i
(d) |—c=N () |-1effect |

23. Match the column I and . (Matrix)

Column (I) Column (ID)

(a) {H3;C—CH= CH-—CH, (p) Dipole (cis > trans)
(b} |H.C—CH= CH—CN {qQ) Dipole {trans > cis)
(e} |H3C—CH=CH—Cl {r) Melting point ({trans > cis)
IL@)_ JCl—CH=CH—CI (s) Boiling point (cis > trans) R||
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’ 24. Identify the most stable structure in each of the following :
—_— e
[ part )
CH,
CHa+ . (|:H3 T
{a) C—H
-~ (b © _c @ ¢
s H” ¥+ H H” ¥ H
| part (B)
' CH
AN ¢ H
!
@ O ® 17 Sc=cl
s ~y H" H
H +
CHs s+ \c—c=c1-12
C @D H”
© CH,”" \C = cH |
3T CH,
H
Part (C)
- +
: + ( )Cr CH,
] C,
(a) (b) + (d) U
+
Part {D)
+ X +
(@) /\l/ ® /\( © /\r @ /\l/
| Part (E)
CH CH
CH3\C C/H (b) 3\c=(;/ :
(2) = ~ ~
. H CH,— CH,— CH, H H
© Sc=c @ Sc=c(
H H cHy” NH
Part (F)
+ + +
i CH2 CHZ CHZ @ —— +
CH,
(a) ©&/ . @f%/ (c) ©/%/ W
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Part (G)
H H H H H H H H
H H CH, H | v M H
&u «t H *
(@ ™3 H {my) H |(oH (&) H
0 H H 0
H 0 0 H
Y H H
o H H | H H H H
25. Identify the most basic compound in the following.
Part {A)
0 O NH
NH )L
NH (b) NH NH NH
(a) © (d)
O
Part (B)
NH, NH, NH — CH,
@ @ (b
d
N (© (@
Part (C)
(2) NaOH (b) NaOOCCH; (c) NaOCH (d) NaNH,
Part (D)
NH, NH, NH, NH,
(a) ) (©) (d)
NO, OCH, Cl
e e —— Jd’
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26. Identify the most acidic hydrogen containing compound from the following.

T —— P ————— rr——T 1--'-—-——-—--'-1
Part (A)
i
OO | (O)<O) |©
@0y | & |« QO 15 o
. H NMes H PMe,
" Part (B)
0 0 o @, %
COzEt
O
0 C—O—FEt
0
Part (C)
OH OH OH OH
@ (b) © (@
NO,
CH2CH3 N02 NH _ CH3
Part (D) I
0] 0 s 0 O 0]
o L o L o
@ /[Lo/ 0
[
Part (E)
| R LR OH
CHy — NH; i
E—0H | CHOH |
@ @ i
(a)
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| 3
(a) CHaCHAOH (b) CH4GH,NH, (€)CH; —C ==CH  |(d) CH; —CH = CH,
Part (G)
: § +
H
T ) ICH2 —COH NH; .
(a) CHy —CO,H NH,
Ipart (1)
' on OH OH OH "
NO, ‘
(a) ) (©) (d) . |
i NO, NO,
I Part {I)
‘I
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28. Predict the direction of the following equilibrium. Write your answer in the box given below.

1 H Br_
' 3 - +
' (a) @(H +Ph;CBr = OH + Ph,CH ]

W ® (© ®) |
i(b) D + CH, Q ¢+ Kom,LJ
. H”™ k' H H

29. Match tl-;e column I a;d II. (Matrix)

0 OH {

1

(a) | NaHCOj will react with §:)) |
o)

N

OH

Squaric acid

0]
|

(b) | Na will react with (q) @ C—0—H
b (e) | NaOH will react with (r) @_ OH

0

]
(d) | NaNH; will react with (s) @— §—0—H
I

0

S J—

30. Match the column I and II.

_w_ B I an ]
Acid PKa

(a) | CH3 —COH » 5.69
L (b} (CH3)3EI3 CH,CO4H (q) 4.27
| {€) | (CH3); g(CHz)qco oH (r) 1.83
‘ L—(i | 02C —CH, —COsH s) 4.80
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31. Match the column I and II.

Column (1) 7 Column (IDI)

|
(a
) @13 O —H + NaHCO3— ® NH;
0
l

l 14
®) @_ C—0—H+NaHO— | @ o,

0
]
() C—O0O—H+Na — (r Co2
o)
I
(d) @— ISI — O —H + NaNH, —> (s) Hy

CO,H |
SO3H |
14 .
32.: @@ —BHC% 5 (A) + (BN, () 4 (D) ;
: gas gas |
_ !
f CH OH l
“ ‘:
||| |
cr |
Sum of molecular mass of gas (A + C) is :

'(;a) 88 (b) 90 (c) 92 (d) 40
| ] |
33.° Ph—C—0— H—NaHC0: 443056 |
| Ph —C == CH—2 4(B) gas
i

; Ph — OH —2M2_, () gas
| R—0—H-N_,p gas i

Sum of molecular mass of gas A + B+C + D is :
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34. Match the column I and IL. -

Molecule Rotational free energy barrier
0
I Ph
(a ] Ph ) 180 kJ/mol
d !
Ph Ph

| (@ 88.3 kJ/mol

O'l
(c) Cl ] Cl (r) 21 kJ/mol
|

H
: -~
{d) - C‘; c (s} Negative barrier

I © |1 |
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35. Consider the following reaction of boron trifluoride (BF3) and acetone ;

202 g

| |
| /u\ |
| CH, CH,

A. What is the critical HOMO (nucleophile) of this reaction ?

(a) non-bonding orbital on boron (b) o-orbital of acetone

(c) m-orbital of acetone (d} non-bonding electron pair orbital on oxygen
B. What is the critical LUMO (electrophile) of the reaction ?

(a) p-orbital of BF; (b) o-orbital of BF,

(c)} m* orbital of acetone (d) non-bonding electron pair orbital on oxygen

C. Which of the following is the correct product of this reaction ?

(Lone electron pairs are not shown explicitly).

e
BF ?
o~ BF3 oo BF3 90,%1:3 /Ioe\
(2) )J\ (b) (© (d)
CHy CHg4 J\/ CH, BF;

36. Rank the following carbocations according to stability (1 = most stable, 5 = least stable).

{HCH,

A KA AN
[e]

I A
(o]

[——

+

o e i o a

Put the answer in the boxes,

oo c
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37. Among the given molecules, identify aromatic, anti-aromatic and non-aromatic molecules.

< @ + .

) A @) A 3) A @
+ :

o] © ] 2 (8)@

(9) m (10) (1) || |] az [ |
B 0.0

@

H
- 14 15 (16)
a3 [ \B/! (14)| as | [ /l |
O S ;
15 o
(17 || || 18) || | (19)@ (zo)E\
N 0 o

}
H
)
SN
O =0 =0 CL
o) o
(25)@ 26 || (27)@ (28)
© \
H
a8
B
H
e

Y
17

)

(32) N—H

A
29) @ sofl | @

|

=4_) E_Q (e ' < B8 D

(36}

N=
33) MENZ N—H 34) | NeH (35

L

3
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' -é_\‘-f:_ - GH::L ;-_

55

f
f

(41)

(45)

(49)

(52J

(56)

(60}

(63)

(37) Q

A

[\

N 1S

{

O<C

@

&g&ﬂ

©©

-

B
o )

Borazole

0

7 A

w@wg
se

ol
o

1]
CH,

@9 . | @0 ||
N N
|
H
/N
@) N N @
H” \y#

(51)

O

Nt

(65) (66) @I
®» ©

e |
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56 E%  ch 4l oa el ORGANIC Chemistry for IIT-JEE
38. Among the given pairs, which is more reactive tovla_rds AgNO, (or) toward hydrolysis.
| Put the |
Compound (A) Compound (B) Answer
|t here
O._ Br O.__Br
J 1. U U
Br Br
10 O
0
1 I
> @ ﬁ
Br Br
| O )
; —!—i— +Cl
3 C
|
6. CH3 -0 ~-CH, -Ci CH3 -CH, -CH, -Cl
g Br CH,-Br
g 7. @ @
y Br Br
| O O
Br Br
9' @ U
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cl CH,-Cl

10.

39. Put the answer in boxes given as directed.

B Name of 31

force
Correct | responsi

'. S.No. | Property Molecules Answer | ble for
the
“ property
| 5. |highest boiling NCl, CINH,  NH,Cl NH,
point

g, [highest boilingl E> O_
*  {point

c maost soluble
*  |in water
highest \ )
D. |[solubility in QN-H |:>NH

I_[ benzene

40. Circle any conjugated pomons of these molecules
FTT T
i

f
! CH, = C = CH-CH = CH, ﬁ J\I
LCH?,O

(A) _®
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41. Arrange in the order as directed -
A. The given alkenes in the order of their stability (1- most stable, 3-least stable).

oflogios

B. Arrange the following in the order of their acidic strength (1-most acidic, 4-least acidic)

\/A\/O“ N e Aot

D

C. Arrange the following molecules in order of expected boiling point. (1=highest bpt ;
4=lowest bpt.)

/k OH | ;
4 /‘\/ )\/ /j\/OH
A © B c D !

D. Arrange the following alkenes in order of their stability. (1 = most stable ; 5 = least stable).

Sor & & %

R o e R
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GENERAL ORGANIC CHEMISTRY - L C 59

42, Match the column, (Matrix)
o

_Column (1 Column (II)
Compounds Number of Benzylic hydrogen
{ (@ @ (p) 2
i
i CH,-CH; [
®) m @ 3
CH,
(© @jj (®) 4
(@ @j (s) 5

43. Identify (+M) mesomeric & (-M) group of following.

H +M -M -1 +X

()
N 8]

Q
o
| ©
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62 Wu fat ORGANIC Chemistry for IIT-JEE
50. Consider the H-atoms in the molecule given below and answer the following.7mbl .@b
1 - Hb
He
=
' He He H,

(A) Identify the type (1°, 2° or 3° alkyl, vinyl, allyl etc.) of these H-atoms.
(B) Arrange them in the decreasing order of their.case of abstraction (easiest first).
51. Consider the molecule shown below and answer with respect to Hy —> Hotw n 1 .30

H,
. 1 Ha
Hj H,

¢! (A) Identify the type of H-atom (1°, 2°, 3° alkyl, vmy] or ally]) ottt e iy A2
(B) Arrange them in decreasing order of their bond énergy. Aluzstom 3, 1l "3 A

52. Rank the following carbocations in order of stability (1 = fost stable).* ﬁ Al —_-
T
:
1
{ A B [ D

CJ O

53. Rank the following alkenes according to energy (1 = lowest energy).

, l

]

C L I _ :
R

B C D

5 (0 I B

>
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GENERAL ORGANIC CHEMISTRY N R R 63
54. Match the column:
Column (I) Column (I1)
{Compounds) {Double bond equivalent value)
(a) (p) 11

(b) 0 0 @ 12

(c) (r) 13
it (d) (s) 14
(t) 15
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L

T "SUBJECTIVEPROBLEMS

1. How many 2° carbon in the following ?

2. Find out the double bond equivalent (DBE) value of the given following compound:

| o o

O

3. Total number of functional groups present in the given following compound :

O

=0

4, Total number of a-hydrogen in the given following compound is:
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.-‘.

N e e N g

5. How many carbon atom present in the parent cham in the given followmg compound?

o)

"NCH, E

6. Total number of DBE value in :

b— — —— —

' ©©© @

7. How many isomers of C4H;50 reacts with Na metal to evolve H, gas ? (excluding
stereoisomer)

8.

[x]-crown-{y]-ether.

value of %-!- =7

9. Which of the given following compound will react with NaHCO 5 or soluble in NaHCQ4 ?

ﬁ=o

OH OH

(a) (b) ©

(¢) CH; — C =CH
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Ly

10. How many compound are stable after deprotonation ?

A
® é YA o] 0
()

&
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L ANSWERS — LEVEL 2 ,

1. a-4;b-3;c-2;d-1
a-3;b-2;¢c-1

3. A-b;B-¢;C-3,D-Db

4, A-a,¢f,gkl;B-bdhjC-ei

5. A-d;B-a

6. C<B<A
a-2,1,4,3;b-1,2,3,4;c-3,4,1,2:d-3,2,4, 1

B, a-iv>ii>i>iijb-ili>iv>i>i

9. a-4,2,3,1;b-3,1,4,2;¢~-2,1,3,4,d-2,3,4,1 .

10, A(Q)-d>b>c>a; (iiy-c>a>b>d
B -c>d>b>a; i)-b>d>c>a

11, (a)3 214, 2143, (©3124 (d3412

12, A-c<a<bB-b<a<c<d;C~d<b<e¢<a

13. A-c<a<b;B-a<b<c¢C-c<b<aD-d<c<a<bE-c<a<b;F-c<a<b
14, A-H, <H, <H,;B-Hy <H, <H, <H,

15. A-1,3,4,6,7,8,9;B-2,5;C~6;D0-3,4,6,7,9;E-6,8,9,F-6;G-7;H-9;1-4,7
16. A-b;B-a;C-d;D-b;E-a;F-d;G-d;H-a

17. 43 (i) (iii) (iv) )
A 6 4 0 10 2
B 0 7 2 6
C 5 1 0 1
D 1 3 1 4
E 2 3 0 2
F 10 0 0 10 0

18. a-q;b-p,r;c-p,s;d-q

19, a-p;b-rc-s;d-gq

20. A-c¢B-d

21. A-b;B-b;C-a

22, a-p,s;b-q,r5¢c-q,s5;d-p,s
23. a-pn,s8b-qnc-qrurd-p, 1,58
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24. A-b;B-¢;C-a;D-¢E-a;F-b;G-d
25. A-d;B-a;C~-d;D-c

26. A-¢;B-b; C-b;D-b;E-b;F-a;G~-b;H-¢;I-b
27, i.-sp;ii—sp;iii-sp?;iv-sp? v—sp®; vi—sp?

28. a-forward b — backward

29, a-p.q,5;b-p,q,1,8¢c-p,q,r,5;d-p,q, 1,5

30. a-s;b-r;c-q;d-p

31. a-r;b-q;c-s5;d-p

32. b

33. 65

34, a-q¢b-rjc-sd-p

35. A-d;B-a;C-a

36. A-3B-1;C-5D-2%E-4

37. Aromatic—3,4,5,9,12,13,15,16,17,19, 22, 24, 25, 26 ,27, 28, 29, 31, 32, 33, 34, 35, 37,
38, 39,41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 53, 54, 56, 57, 58, 61, 62, 63, 66

Non-aromatic— 1, 6, 7, 8, 18, 20, 23, 30, 40, 55, 64, 65
Anti-aromatic— 2, 10, 11, 14, 21, 36, 52, 59, 60
38. 1-B;2-A;3-B;4-A;5-A;6-A;7-B;8-B;9-A;10-A

39. A. NH,CI, cation-anion interactoin B. <:>—CH3, van der Waals’ forces
OH

/
C. CI , H-bonding (Also dipole-dipole) D. CNH, Aromatic stacking
OH ==
CH =

41. A A-3B-2C-1], B. A-1,B-3C-2D-4
C. A-3B-1,C-4D-2 D. A-1,B-2C-3D-4
42, a-sb-r;c-qgd-p
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43, +M

)

/
=
\

(1

O

/
Z

)
e

(2)

l—

— NH - CH,
0
0
C - CH,
1G] @ X

Z
o
%

&)

OCH,

6

(7

©-

O
I
0
|
Q
a

(8

©-
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2 OR

NH - CH,

)] v X w X

44, A -PA;B-PP;C-NPA;D-PA 45. (i} B, (ii) B, (iii} B, (iv) A

6. @ @D, ) T CHy -0, © @2 _CH,~ c@;

(0 G~ CHy -G, (©) (it - CH, ~ CH, - Cif, - G
7. @@, wED, o@D, @, () EOCD

48. In A, highly electronegative F-atoms are present at the periphery. In liquid term these
F-atoms will repel each other due to partial negative charge and thus A will have lower b.pt.

49, H,; »>H, »H, >H,
50. A- H, =1°alkyl; H, = 2°alkyl; H. =2° allyl; Hy =vinyl; H, =3° allyl

B- Easiest to abstract: H, >H. >Hy >H,; >Hy4 Hardest to abstract
51. A- H, =2°alkyl; H, =2°allyl; H, =vinyl; Hy =3° allyl; H, =1° alkyl

B-H, >H, >H, >H, >Hy
52, A-2;B-1;C-3;D-4 : 53. A-1; B—4; C-3; D-2
54. a-r;b-t;ct;d-s

Subjective Solutions:
1. 21 2. 11 3.3 4. 6 5.4 6. 13 7.4 8.7

9.2 (c,d) 10. 3 (a, ¢, f)
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T "1

|SOMER|SM (Slructural & Stereolsomerlsm) |

|
|

replace H, with D and H;, with H

CH, > (X)

H,—1—H,
1 H—1—Br
replace Hy, with D and H, with H

CHs > ®
Relation between (X) and (Y) is :
{a) enantiomers {b) diastereomers
{¢) E and Z isomer {d) constitutional isomer

2. Which of the following cyclopentane derivative is optically inactive ?

OH H m CH,4 CH,
(a) (b) (c)
H OH H OH H H

H
(d)
OH
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3. Which is the most stable conformer along the 2, 3 C — C bond axis of the compound ?
H,C F
Hﬁ_@”H
F F CH, H
H CH, H CH, H H H;C F
(a) CH,4 {b) H CH, (© F {(d) HyC H
4. Assign double bond configurations to the following :
COOH
NC
CH,OH
H,N - H,C CN
(a) E (b) Z (c) E,E d) Z,2

5. Allegra, a common prescription drug with the structure shown below, is given for the
treatment of seasonal allergies. How many stereogenic carbon does Allegra possess ?

CHj,
MCOOH
CH,
N
OH
(a) 1 (b) 2 (c) 3 (d) 4
6. How many meso isomers of C,H,Cl, will be ? .
(@ o (b) 1 (cy 2 (d)y 3
7. The stable form of trans-1, 4-dimethylcyclohexane is represented as:
CH,
CHs
(a) _Lj (b)
CH;

(0 HC L/ CH, )

CH,
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8. Which of the followmg compound is non‘resovable (meso) compounds ?

@ @‘ (©) I@ (d) All of these

9. HO-CH,-CH,-
(2) (3)
Which conformer of above compound is most stable across C, —C3?

(a) staggered (b) eclipsed (partially)
{c) gauche (d) fully eclipsed

10. The following molecule is fluorometholone, a steroidal anti-inflammatory agent. How many
stereogenic centers does it contain ?

fluorometholone

(a) 5 (b) 6 (c) 7 (d) 8
11. How many chiral carbons are there in Reserpine (an antipsychotic drug) ?

O/
- N
O
N 0 0\
H Q
0
O |
Y, O

(a9 (b) 8 () 7 (d) 6
12. How many chiral centers are in the following compound ?

~

() 4 (b) 5 (€ 6 (@ 7
13. Among the following, the optically inactive compound is:

O
g
“~cH
(@) H3CH2C( \© o) ©/ ’
HaC
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-—:
¥cu,
(© @
Hin,,
5 ug¥ “coon
. ~OH
14, Taces of base,, {A) ; Unknown compound (4) is :
* 14
(Cc=0C)

) OH OH 0

0 0 OH
() (b) © (d)

15. Which of the following compounds might be useful to the chemist trying to increase the
optical purity of the (d) sample ?

CO,H O
HO CO,H

T

o
)

(@

16.

o H
CH;
H
Cl ,”4 H E‘ é

H Br CH(CH3)5 % H
i) (1) _ (11D {av)
HyC, ,H H,C, H
“, O "—f
O (@] O
™~ VD
(a) Tand II (b) OI and IV (c) i1, IV and VI (d) I, I, 11l and Vi
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F
F N

+JC-H
| &
(a) CH4 C HCH,CH, () HyC
CH,CH,
H CH
\C F 3
R F H
(c) H3c‘\l d) ‘
18. How are the following compounds related ?
}&2 S
Br
& Br
H r H
(a) Diastereomers (b) Enantiomers
(c) Meso compounds (d) Identical
19. Which one of the following is chiral ?
(a) 1, 1-Dibromo-1-chloropropane (b} 1, 3-Dibromo-1-chloropropane
(c) 1, 1-Dibroma-3-chloropropane (d) 1, 3-Dibromo-2-chloropropane
20. Among the following, the Newmann projections of meso-2, 3-butanediol are :
Me Me Me Me
H OH p§n OH HO Me Me H
HO H H OH HO H H OH
Me Me H OH
P , Q R S
(a) P,Q (b) P,R (©) R, S (d Q,s

21. The binaphthol (Bnp) is:

(a) an optically active compound having chiral centre

(b) an optically inactive compound

{c) a meso compound

(d) an optically active compound without having chiral centre
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22. Which of the following pairs of compounds is a pair of enantiomers ?

Br Br -
0N Y ® 6
Cl Cl &
cl cl

\‘\\\
(©) O: (d) \‘/'\/ W

K a a a a

23. The maximum number of sterecisomers that could exist for the compound below ?
Br Br
Br Br

(a) 6 ) 8 {c) 10 (d) 16

24. The following pair of compounds is best described as :

=
F

2
& '_/_\<

&
&

{a) identical (b) diastereomers
{¢) enantiomers (d) none of the above

25. Determine the absolute configurations of the labeled carbons (a and b):

a b

al &
(a)a=R;b=R hMaea=R;b=S8
(&a=8;b=R (da=S:b=8

26. Which of the structures (a — d) will be produced if a “ring flip” occurs in the following
compound in chair form ?

L7
(a) \Aj\ (b) m © /m/ (d) m

27. Which of the following compounds is most stable ?

@ f~7 m © M @ 7~

28. Which is the most stable chair form of this compound ?

e
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29.

30.

31.

32,
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Whlch palrs of the salts would have identical SOll]bllltles in methanol ?
NHY

m H—’—CH;.,, CH3—|—C02 an H—I—Ph CH3—|—C00
NH3
(11D NH?—I—CH3 H-—‘—CH3 vy Ph+H CH3—|—H
H co; CH, ' CO0~
(a) I&IV (b) I&IIE © I&I (dN&IV
The foliowing compounds differ in respect of :
0 O “\\OH
HO
Ho? % "’OH HO™
OH

(a) their chemical and physical properties
(b} nothing
(¢) the direction in which they rotate plane of polarized light
(d) their interactions with molecules
Indicate whether each of the following pairs are identical, or ?

F

SN H a
48] 3= £ (I1) 5 5
H CH,4 F 3 cH. £.7¢
H CH; ¢ H 3 CH,CH,
CH, CH,
H— Br Br — H

(I cH;—t—H H——CH;,

Br Br

I II 11

(a) enantiomers diastereomers enantiomers
(b) identical enantiomers enantiomers
(¢) enantiomers diastereomers identical
{d) enantiomers identical identical

Which of the following is achiral ?

.
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© {d) a molecule of 3-methylheptane

33. Which of the following compounds are meso forms ?

CH, CH, CH,
H—4— 0OH Heeg—Cl
H=——g— OH Cl ——H
CH,
CH,CH, CHj
1 2 3
(a) 1only {b) 3 only
{¢) 1and 2 (d) 2and 3
34. The separation of a racemic mixture into pure enantiomers is termed as :
(a) Racemization (b) Isomerization (c) Resolution (d) Equilibration
35. Rank of the following groups in order of R, S precedence (IV is highest) :
- CH(CH,), — CH,CH,Br - CH,Br - C(CH,),
1 2 3 4
I II 111 v I I III vV
(a) 3 2 4 1 (b) 1 4 2 3
(c) 3 4 1 2 (d 3 4 2 1
36. Which of the following is a meso compound ?
| cl
H = cl
oz fHs HyC H " CH,CH,
(a) 7—<”'"H (b) -l (c) 7-_€"HH
H3C Cl H CH,CHy HyC cl
H,C
2 g i o

H 4 HaC
@ 'H ) 3 “1CH,C
cl CHs, cl

37. Among the following structures, select E isomers (arrows indicate the bonds to be
considered) ?

. Br CH, Cl
CH, \‘ 5 HaC Cl H,C CH4
F o ! 3
H,C” FPr He 0T ¥ H,C \ P AF
3 o CH,4 CHj
e’ s H” 0 CH, B\
(1) (2) (3) 4
(a) 1and 2 (b) 1and 3 (¢) 1land 4 (d) 2and 3
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38. Which of the following compounds has a zero dipole moment ?

cl

cl Cl Cl
\O, b) @: (@ (d) .
Cl CI‘\\

Cl

39. On Pluto, where everything is frozen, astronauts dlscovered two forms of butane gauche and
anti. Assuming that there are no rotations around single bonds, which statement about the
two forms is correct ?

(a) They are enantiomers

(b) They are diastereoisomers

(c) They are meso compounds

{(d) The gauche form has two stereogenic centers, and the anti has only one

40. Which of the following will show optical activity ?

H COOH CH,CHj CH,CH,
A Q (C) H—T—0H (py HO——H
——o0H HO ——— CH,CH,
COOH CH,CH, H

(E) 50/50 mixture of C and D
(a) A,Dand E {b) A and E only (c) B,Cand D (d) All except C

41. Among the structure shown below, which has lowest potential energy ?

0 TT0 T8 o2 o X

42, Wthh of the following molecules is/are chiral ?

OH
H Br ] COOH
D 3 3 (i (I HO ——H
MCI OH
COOH
@I (b) I (c) III (d) LI

43. Acompound was synthesized by a student, but its structure was not identified. However, his
wonderfully helpful instructor told him that it was a meso compound with 5 carbons and 2
stereogenic centers. Which of the following structures should the student consider as
possibilities for his compound ?

OH CO,H Br
(m Br (I I—IOZCJ\./LOH (1ID) /\])\
Br Br
OH OH
a L (V) Bia BT
() LI, IV G LV (© LIV @ 10, IV, V
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44. How many isomers are possible for the following molecule ?

H
>C>=CHCH = CHCOOH
H,C

(a1 (b) 2 (¢ 3 (d) 4
45. Which of the following molecules are chiral ?

CH, Cl
HO CHj cl a
) (In (1 F (V) a1
HO H Br (Cl
H
(2) LI, il and IV (b) I, fland IV (¢) Tand IV {(d) Iand I

46. Which equilibrium is not rapid at room temperature ?

/Br Me
(a) Clm M (b) \ /==
Me Cl Br
H 3

H,Cj
(@ . m i __/ﬂ

H

47. Which is the lowest energy conformation of butane ?

H CH CH
L GH i1, CHs 3 3
H H H3C H
a) )] (o) (d
H 111 HH H H H H H
Hj H CH, H

48. Which of the structures given below are chiral ?

CHL,OH CH,OH
Cl
1 HO—}}—H
m cl_ /g am HO H
HO H HO——H
Fischer projections
W Q
HyC 3 CHy

(a) 1,11, III (b) IL 1LV {c) I, IIE (d L1
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49. Which of the followmg carboxyhc acids could be resolved by reaction with an
enantiomerically pure chiral amine ?

CO.H
NO, O,N CO,H
(a) (b)
O,N NO
CogH HO,C 2
O,N  COH COzH
oL
HO,C NO NO,
50. What is the relanonshlp between the molecules in the foliowing pairs ?
CHO CH,OH
H=—T—O0H HO —1—H
H~——0H H—1—OH
HO ——H and yo ——H
H~—1—0H HO ——H
(Fischer projections)
{a) enantiomers (b) diastereomers (c) identical (d} structural isomers
51. What are the correct designations for the structure below ?
/4
(O
0,H
(a) E,E b) Z,E
(0 EZ (d) No geometrical isomers are possible

52. Which of the following molecules are chiral ?

OH OH CHj
(ID /kr (I1D) Hoﬁ}{
H OH HO H
/’ CH3
[ K

{a) 1and III (b TandV (c) Il and III (@ I, 1, v
58. Which one of the following isomeric structures has the lowest energy ?

w

S

~
—
o

O

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [81 of 574]



54. The following compounds are identical with respect to :

Cl e

(a) molecular composition (b) boiling point
{¢) melting point (d) IUPAC name
55. Among the following, the most stable isomer is :
OCH OH
(a) M 3 (b) M OMe
HO

(© DOMQ\ @ OH OMe
on [

" 56, The most stable conformation of the following compound is :

Me
\\\\\Me
t-Bu
. Me
(a) t-Bu\%\ Me (b) t-Bu%
Me Me
Me
(€} tBu (d) tBu NME
H Me H Me
57. Which of the following molecules have non-zero dipole moments ?
() gauche conformation of 1, 2-dibromoethane ,.
(1) anti conformation of 1, 2-dibromoethane \
(I11) trans-1, 4-dibromocyclohexane (IV) cis-1, 4-dibromocyclohexane
(V) tetrabromomethane (VI) 1, 1-dibromocyclohexane
{(a) Tand II (b) Iand IV
(c) Tand V (d) I, IV and VI
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(a) 214 (b) 215 (C) 216 (d) 217

59. An aqueous solution containing compounds A and B shows optical activity. A and B are
stereoisomers. Which of the following possibilities cannot be correct ?

(a) A has two chira} centers, but B does not have any because it has a symmetry plane
{b) A and B are enantiomers

(¢) A and B are diastereomers
(d) A and B are not present in equal amounts

60. Which of the following structures represents the lowest-energy form of (1S, 28,
4R)-trimethy] -cyclohexane ?

(a) h\ G Z-\j
=z @ A

61. Which one of the following is a diastereomer of (R)-4-bromo-cis-2-hexene ?
(a) (8)-4-bromo-cis-2-hexene
(b) (8)-5-bromo-trans-2-hexene
(c) (R)-4-bromo-trans-2-hexene
{(d) (R)-5-bromo-trans-2-hexene

62. The structural formula of cocaine is shown below. How many stereogenic carbon atoms are
there in this molecule ?

(c)

C]-l\:] .
OCH,
o
0
(@1 () 2 (© 3 (d) 4
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63. Which of the following statements best describes the stereochemical relationships of
compound I, 1 and IIIl shown below ?

CHO CHO CHO
H——H H——H H—1—H
N H—t-—CH H—t+—CH
@ HC H m 3 am 3
H—t—CHj, HyC—1—H H—1—CHj
He——y H——H H——H
CHO CHO CHO

(a) All compounds are chiral

(b) None of the compounds is chiral

(¢) Tand II are meso compounds

(d) I and II are diastereomers, and Il is a meso compound
(e) Iand II are chiral

64. What is the absolute configuration of the following molecules ? (NS = the molecule has no
center) Note : For the purpose of this question only, the order of stereocenters is not
specified ; ie., R, S=S5, R,

Cl

HOG 7 0
M iy

H,C=N_ CH=NH cl
m 0 VA
(i o M Br /¢

cl

I n I Y | I 111 v
(@R RS R NS MR R, R S R, R
() R R, S NS NS (d R R,5 R R, S

65. ‘The number of all the possible stereoisomers formed by the given compound is :

(a) 2 b 3
(c) 32 (d) 64
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H CHO CHO
H~*—0H HO——H
Br CH,OH CH,OH
(V)

A: Constitutional

B: Configurational

C: Conformational

(D
Br Br Br
H H H
(1
1
II
11X
v

I): Optical

{a) I-A,II-B,Il-B,IV-D
{(¢) I-B,I-A III-B,IV~D

67. The structural formula of sativene is shown below. How many stereogenic centers are there

in this molecule ?

(a) 2
© 4
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(b) I-A,II-A,III-B,IV-D
(d) I-B,II-B,II-A,IV -B

(b) 3
(d 5
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Which of the following is the least stable conformer of cyclohexane ?

68.
(a) I : E (b)
{Chair) {Boat)
37 a7

[

(Half-chair)

(c)
(Twist boat)
The S- enantiomer of ibuprofen is responsible for its pain-relieving properties. Which one of

69.
the following structures shown below is (S)-ibuprofen ?

(a

3 d‘ I
-
G
jan E
BN
]
A
o \o
%

H
CH, (I?
wH G~ OH
C
(©) >c ~OH (d) ,
g HC O
70. Which of the following depict the same ?
CH,CH, CH, CH,CHj
Br we-C ~aCl  CH,CH, ™=C ~=(l H,C W= =By
1 2 3
(a) 1and 2 (b) 1and 3
(c) 2and 3 (d)1,2,and 3

JOIN IN OUR TELEGRAM CHANNEL https:/t me/AIMSDARETOSUCCESS [944 0 345 996] [86 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [87 of 574]
A e

71. A naturally occurring substance has the constitution shown below. How many may have

this constitution ?
O
HO CH,OH
HO H == CHCH = CHCH,CH,CH,4
(a) 2 (b) 8 (c) 16 (d) 64
72. The absolute configurations of the two centers in the following molecule are :
1
COCH
H—2—Br
H—3-cN
OH
(@) 2(R), 3(S) (b) 2(R), 3(R) (c) 2(8), 3(S) (d) 2(8), 3(R)
73. The total number of sterecisomer possible for 2, 3-dichloro butane :
(a) 2 (b) 3
(© 4 5
74. Which of the following structure is not meso-2,3-butanediol ?
CH, OH CH, H
H—7—CH H—T—CH,4 HO H OH—1— CHjy
(@) H——cCH; () H—f—cCH; () H—F—cCH, () H—T—HO
OH OH OH CHj
75. A solution of optically active 1-phenylethanol racemizes in acidified aqueous medium. It is
due to :
(a) enolization (b) carbonium ion formation
(c) carbanion formation (d) reversibie oxidation-reduction
76. The most stable conformation of ethylene glycol is :
(a) Anti (b) Gauche (c) Partially eclipsed (d) Fully eclipsed
CH, H
H—p—0H HO~——CH,
77. Br~——H H———C,H;
C2H5 Br
The molecules represented by the above two structures are :
(a) identical {b) enantiomers
(c) diastereomers (d) epimers

78. The correct order of priority of groups ~SCH; (1), —NO, (II), —C = CH (III) and
—CH,CeHj; (IV), on the basis of CIP classification, is (increasing order) :

(a) I, I, II, TV (b) IV, 1L, 11, I
{(©) I, IV, I, HI : (d) I, IV, I0,
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79. The configuration at C-2 and C-3 of the compound given :

CHy
H——0l
Cl———H
CoHs
{a) 2R, 35 (b) 28, 3R (c) 28,38 (d) 2R, 3R
80. Amongst the following amino acids, the (R) - enantiomer is represented by :
CH, COOH
(a) HZN—‘— COOH (b) H NH,
H CHs
NH, COOH
() HsC H [CY H3C+NH2
COOH H
81. Which of the following is a meso compound ?
H
u GHs B CH, - CH,
H——OH
(@ H Br (o) H OH
CHy CH,—CHy
H H
(c) (d) All of these
OH OH
82. Predict stereochemistry of product when d and l-amine reacts with ¢-acid:
(a) Diastereomers (b) Meso
(c) Racemic (d) Pure Enantiomer

83. How many chiral center (excluding N centres) are there in morphine?

CH,
(@) 4 (b) 5
(© 6 {d) More than 6
84. Which dimethylcyclobutane is optically active ?
(a) trans-1, 2 ' (b) cis-1, 2
(¢) trans-1,3 (d) cis-1, 3
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85. Which of the following is the enantiomer of the compound shown below ?

i H
Me —F—Br
Br ——H
Me —1—OH
Et
Me H H H
H—F—Br Me “-1—Br Br —t— Me Br —t—Me
(@ H—p—Br (b H-—7F—Br () Br—7—H (d H —7—Br
HO ——Me Me ——OH HO ——Me Et ——Me
Ft Et Et OH
86. How many different stereoisomers are p(ﬁsible for the following compound ?
CIHC = HC —(ll—CH == CHCl
cl
(a) 1 ) 2 (c) 3 . (d) 4

87. The following compounds are best described as :
(R)}PhCH(OH)CH,; and (S)-PhCH(OH)CH,

(a) enantiomers

(b} diastereomers

(c¢) not stereoisomers

(d) conformational isomers (differing by single bond rotation)
88. Rank the following substituent groups in order of decreasing priority according to the

Cahn-Ingold-Prelog system :

~CH(CH;), -CH,Br  —CH,CH,Br

(@2>3>1 M1>3>2 * (©@3>15>2 @2>1>3.
89. Compare the stabilities of the following two compounds :

A : cis-1-Ethyl-3-methylcyclohexane

B : trans-1-Ethyl-3-methylcyclohexane

(a) A is more stable (b) A and B are of equal stability

(c) B is more stable (d) No comparison can be made

90. What, if anything, can be said about the magnitude of the equilibrium constant K for the
following equilibrium ?

H H
CH(CHjy), H,yC
H H
CH, CH(CHg),
@K=1 K<l
0 K>1 (d) No estimate of K can be made
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91. What is the relationship between the two structures shown ?

CHj cl

CH
Cl \%\ 3

(a)} Constitutional isomers

(b) Stereoisomers

(¢) Different drawing of the same conformation of the same compound
(d) Different conformation of the same compound

92. Which of the following statements is true ?
(a) van der Waals’ strain in cis-1, 2-dimethylcyclopropane is the principal reason for its
decreased stability relative to the trans isomer
(b) Cyclohexane gives off more heat per CH, group on being burned in air than any other
cycloalkane
(c) The principal source of strain in the boat conformation of cyclohexane is angle strain
(d) The principal source of strain in the gauche conformation of butane is torsional strain

93. Ph—CH=— NOZHM (x) , Isomer (%) is:
3days  (5p squ)

{a) Ph— NO —CH,0OH (b) Ph — CH, — NO,
(c) Ph— NH—CO,H (d) None
94, Which of the following will not show geometrical isomerism ?
(a) CHS_]C = CH—CH, —CH, ()] CH3-—-C|H—CH=CH—CH2—CH3
CH, CH,
(c) CHy —CH == CH —CH, (d) CH; —CH, —CH =CH—CH, —CH,4
95. The two compounds shown belov; are :

t\‘\\

and

g
{a) diastereomers (b) enantiomers (c) epimers (d) regiomers

96. The molecular formula of diphenylmethane,

How many structural isomers are possible when one of the hydrogen is replaced by a
chlorine atom ?

(a) 6 (b) 4 (c) 8 (@7
97. Correct configuration of the follcowing molecule is :
Hy
H——OH
CH;——OH
H
(a) 25,35 (b) 25, 3R (c) 2R, 38 (d) 2R, 3R
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98, Maximurh eriol Content is in ; ‘fpﬁ ;?i{ﬂ Aok 7 19008 N TTTTR0T (5)

' ¢ 2'!9111{015;; 3o u=q insesdn 1isq griwoliol ards }M .
(a) )\ ®) "M hios . (C) v 1“)“&&35 Df‘(d) PR Ph

99. Wthh of the f fo]lowmg will have one of the steremsomer meso ? H (6:‘) Al of these

(a) 2- chlorobutane CihOlil (b) 2, 3] dlchlorobutane
(c) 2,3- dlch!oropentane (d)2- hydroxypropanmc acid -
i
100. ;The correct decreasmg order in the enol ‘content of following tholecales is : :0H (@
3y (v W Q 0O
Witich canformer of abeJl; i qJ0
{cansider confo. er i
tay Staggeted © Iy eclips armln eclipsed

(1) 4 an
‘ . lr -0 =
@1>1% ‘11 & (b) I > 1> - OMy(0) > 11 > 11) (d) 1 > 111 s 1

101. Total number of stere01somers “of the compound 1-brofo- 3 chlorocyclobutane is:

102. Total number of stereoisomers of the 1,3- d:chiorocydohexane is:

p ararft 1o HA (b)
(8) 0 R (b) 1 il () 3 wi (
t3) b} : & s-uslorn 28 Yo yrziazioustare 2T
103. Total number of stereocisomers of the compound 1, 4-d1chlorocyclohexane is:
(@) oL, D ()11 b, L D,:gc)\% . d) 46,0
104. .Total number of stereoisomers of the compound 2-4-dichloroheptane is:} ¢hitality,
(@) Og 21 (b) ®) 2€ 21 () (@) 3z A1 () () 4z a1 (s)

105. ;¢In which of the following keto form is more, dominating than enol form:g.(2) ~yyq

T3+ Yo “WQS{‘ asitbeqe besglusles 5 264 nohsliinib wcd' n nw 8&lod1 ni hs1sq91q
1 olC=cC d g nomzoqmo: s 3y bsb woy 52 164W .2s91g9b

1 (F1)5007 (2) o nfééﬂa (a) 00028 (n)

() < WMLy ©" !“ﬁ 51000743711 0f these
bm.{ggmo mrwoﬂt@ stﬁ et ] uls Blu 1o mm Jg:‘h 029 nadﬁ o1 smrm-am(]

™~ - O %
106. Among the following compounds which will glve' maximum enol content in solution :

119, thd: of the ﬁ Howing 'n;“ e acprejtt‘n/m&lmmmu ﬁ T ”

(2) CeHg ~CLCH, — C— ol (b)-8H,. — C2=CH, — C—CH,
Me~ 1 0 B ﬁﬂ“r
"I
© cH, o C—cH, ZCHy - CHy) (d) CH; — C—CH, = COOC,Hs(s)

107. Which of the fol]owmg has unstable Enol form ? 2=d2=¢ ()

o) : § brwogmao gniwollal 101 sldieeoq zramozionate Yo 1edmue [QT
N Nz °
p F\ ;.)H O 0cHI -, 00 == HU ‘( ',chn!,_cn
(a) K ®) @ I 0y 1,04 (d)
i ‘g\O te)
gH" =

OI

AL

L1

EII

. 108. Calculaterenantiomeric excees:of{ mixture contammg\Gg of (4) 2-butanol and '4g of

(=) -2-butanol.
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.t l@’}.}.‘;l. _}\_:’Ll“ _fl'J J'x-.;
CO,H
120. H4 OH
CH3 :
How many representations of lactic acid are pOSSlble in Fischer pI’Q]CCt]Oﬂ d&h?
(a) 8 (b) 12
(c) 24 (d) 36

121. Total number of sterecisomer formed by the given compound is:

(a) 2 (b) 3
(c) 4 (d) 8
122, The number of stereoisomers formed by the given compound is :
H
0 LN CH
H
(a) 2 : (b) 3
(c) 4 (d) 5

123. Which of the following compound does not undergo base - catalyzed exchange in D,0 even
though it has an a-hydrogen'?

& % % (d) both (b) & (c)
124. w _?22&) Product
ong time

Idennfy the product formed in the above reaction:
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OH OD

DD DD
O 0
@ p (b) D
D D D D
0 0
QOH
DD
0O
(c) D (d) None of these
D H
O

125. In 3-methyl-2-cyclohexenone which hydrogen cannot undergo deuterium exchange when it
reacts with CH,0®/CH,0D ?

(a) H,,H, (b) H,
H;, H d) H;,H
(C)O 3. Ha o (d) Hs, Hj

126.

m (mn 1D
The tautomer of Il is :

(a) 1 (b) 1II
(¢) both I and III {d) none of these
O
Ha
127. Hp
Hy
In the enolization of the given molecule, the H-atom involved is :
(@) o-H (b} B-H
(¢) yH (d) cannot be enolized

JOIN IN OUR TELEGRAM CHANNEL https:/ft. me/AIMSDARETOSUCCESS [944 0 345 996] [93 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [94 of 574]

0 0
0 0 !

0
48] (013)] {1

Among the given structure which can exhibit tautomerism ?
@1 only {b) 1 only (¢) I only (d) none of these

OO e 0

1] 4119]

Identlfy the which can exhibit tautomerism ? :
(a} T oniy (b) II only {(c) III oniy (d) all of these

130. CH,-CH=0<=== CH,=CH-OH
Y an

Between the two tautomers which is more stable ?
(a) I (b) II (c) I=1I (d) none of these

e S

am

Correct stability order of the given tautomers is :
(a) I>II>IH MYM>1I>1 W l=>1I>1 I>M>1

= e

(in (1)
Correct stability order of the given tautomers is :

(A I1>I>1II M >1>1 () U>1>11 (DI=1=>1
Q& P OH o A OH
133. —_ @) x%; = |7 | %
N NS
0 0 0 OH
= l z%
N OH

The correct order of enol contents x, y, 2 is :
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@x>y>z (b)z>y>x (c)y>x>z dx>z>y

134. Z i [ ; %, Z x : Z k y%.

OH

—
— 2 % (x,y, 2 represent enol content)
0 H

The correct order of x,y, zis :
(@ x>y>z blz>y>x @DQy>x>z dx>z>y

w O (e Y

an i
Among the given ketones, the one which does not enolize is :

(a) I (b) It (c) I {d) none of these
CH,
cC=0
136. |
H
D,O| op®
Product
The product of this reaction should be :
CD, CH,4 CHj

0
©/|Y ©/’\( D (d) All of these
v QO
(I)

(II) (III)

Among the given compounds, the correct order of enol content is :
(a) I>II>III (b) m=>1>1 (Qll=1>11 (QU=>1>1

S efelte]

(ID (111)
Arnong the given compounds, the correct order of enol content is :
@I>N>11 b)Y >T>1 c II>1>1I1I O=>1I>1
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139. | \ 7 ‘

i 1)) (I
Among the given compounds, the correct order of enol content is :
(@ I>1=>11 (b)) HI>1>1 (Il >1>1 (d) =111

——

140.

e ——

How many geometrical isomers are possible for the above compound ?
(a) 3 (b) 4 (© 6 (d) 8

141. Which of the following compound will not show geomegrical islomerism across the n-bond ?
C

Me H
-~
@) :I>C 0
Me “SCH,4

Cl Cl

() (d)

Br Br I I

H b H
142. Sc\z c=c*
H 12'—————‘ ”’H

Choose the correct relation between I, and I, ?
@b =1 ® L =1, @ L4 <l d i, =24
H l
143. SC\:C=C=C/H
i Np—————H
Choose the correct relation between I; and 1, ?
@4 =1L by L >1, (@ <l (@i, =2

CH,
w (X
CH,

How many geometrical isomers are possible for the above compound ?

{a) 0 (b) 2 © 3 {d) 4
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(ICH3

CoHs

How many geometrical isomers are possible for the above compound ?
(@ o (b) 2 € 3 (d) 4

CH,
CH,4

How many geometrical isomers are possible for the above compound ?

(a) O (b) 2 (c) 3 d) 4

CHjy

Br . )
How many geometrical isomers are possible for the above compound ?
(a) 0 (b) 2 (¢) 3 (d) 4

CH,
CHj,

How many geometrical isomers are possible for the above compound ?

(@ o (b) 2 (© 3 (d) 4

How many geometrical isomers are possible for the above compound ?

(a) O (b) 2 (© 3 (d) 4
O l—— CHy CHR2 .
1 P NP H” CH,

0 (Im

I and II are gecmetrical isomers of each other because

@ L =L by i, 1,

(© >} ' {(d) I, and I, cannot be compared.
CH, =CH-CH=CH-CH =CH,

How many geometrical isomers are possible for this compound ?

(a) 2 )3 (c) 4 (d) 8
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152. CH,-CH= $—c =CH-CH,

Br Cl
How many geometrical isomers are possible for this compound?
(a) 2 {b) 3
() 4 do6
153. CH; -CH = (I:— (l'.l =CH -CH,
Br Br

How many geometrical isomers of this compound are possible ?

(a) 2 (b) 3
(© 4 (d) 6
@y -oH
R R
154. HO
N l\f@
R OH
(a) chiral ' (b) C; axis of symmetry
(c) Optically active {d) All of these
g g
A ﬁr

(B)

Relationship between above pair (A) & (B) is :
{a) Enantiomer (b) Diastereomers (c) Identical (d) Structural isomer

CHz H
H Me
56.
0 NH,
o NH.
2 )

From the above compound (4), (B), (C) & (D) chiral compound is :
(a) A (b) B © C () D
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157. Which of the following compound is achiral ?

CHZ—@— CH, CHz—@— CHp

(a) (b) .
cm@— CH, CHz'—@— CH,
CO,H COH
2
oY

(o)

o T 1
CHy CH,
CO,H @O

CH,~0-CH,~CHj CHy—(CHy)gn_ /(CHz) 5~CHs

158. {=aCH,~CH,-0-CH,-CH
| | re s CH3~—(CH2)4/ - “N(CH,)s-CH,
o 3

A (B)

R and S configuration of compound (A) & (B) will be ;

(a) R, R (Y R, S

{© S,R (d) s, 8
159. Which of following compound has center of symmetry?

Br (“) ’
CH;~ >—-CH, Ho NH - C~_#CH;
(a) (b) CH>< >\H

3 ([f - NH
CH CH,
Br
CH H
ol 3
(c) i (@) All of these

JOIN IN OUR TELEGRAM CHANNEL https:/ft.me/AIMSDARETOSUCCESS [944 0 345 996] [99 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [100 of 574]

160. Which mixture of structure in each beaker would rotate plane polarized light ?

H

OH

H H

(&)
CHa\m\ OH
. CH,

@) ®) X

wOH

Cl

e O

CH,
H——OH
H——OH

(c) CH, . (d) All of these
3

H——OH
H——H
CH,

161. Which of following compound will rotate the plane polarized light at room temperature?

162. Which of the following having plane of symmetry ? H
H

H H H H
(a) (b)

()] (d) All of these
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163. Whlch of followmg compound is achiral ?

B .‘w
(© HQH {d) All of these
Br
C Cl

164. Which of the following compound has plane of symmetry ?

R=—Ci:H—C1 , S =—C|:H*Cl
CH, Br
R S R
{(a) R—’—R (b S+ S (© g S {d) None of these
R S R

165. Which of following is E isomer ?

=]

N
e §J

O 0
© [O\C = C<o< (|) () —
_( \j OH

166. Among the given pairs, in which pair second compound has less enol content than first
compound?

O O
N ) 0
(c) HH |/‘KI (d) none of these
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167. Which of the following is incorrect relation between given pairs ?

(2) @ © = Resonance (b) © ©
= Tautomers

\)K \)\ = Resonance ) H\nj R R\ﬂ/ \R

168. Ph—CH—C—H —'519%—> (B) ; (A) and (B) are isomer and isomerization effectively
2

= Tautomers

OH
(A}
carried out by trace of base (B). Identify (B).
I I
(a) Ph—CH, —C—O—H (b) Ph—C—0O —CH,
] I
(¢) Ph—C—CH, —OH (d) H—C—~CH, —O—Ph
169. CH, —CH = CH— CH = CH — CH3; total number of geometrical isomer is :
(a) 2 (b) 3
(c) 4 6
170. Identify most stable enol form of terric acid:
O
0
o H
CH;
O
OH 0
0 0]
(@ o ‘ (b) O
CH,
0 OH
0O 0
OH O
() O (O
0 OH
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171. Which structure is most stable ?

O 0O OH O
o I I I

172. Identify conformer of 2-methly pentane :

CH, H
H H H H
(a) (b)
H H cfi, Ei
CH,CH, CHy
CH CH
B >H Ef
(©) @
H H H
H
H” M CH; H
173. The lowest energy conformer of is:
CH
3 H H

S
(a) (b)
H H
&y
(©) (d)
H

174. &
74 Cl\\

How many atoms will be bisect during plane of symmetry ?
(a) 2 (b) 4
() 6 (d) 8
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175. The number of all types of isomers of chlorobutane is :
(a) 2 (b) 4
() 6 (d) 5
176. Which of the following pairs of compounds are not positional isomers ?

CH,OH

(<) @ and

{d) All of these

RO o8
@ i @CHa
o™

177. Which of the following pairs of compounds are functional isomers ?

and /\o/ o] 0
o o Sl
o]
©@ A Mana AL (d) )ko’ and /OY

178. The isomeric alcohol which has a chiral carbon atom is: O
{a) n-butyl alcohol (b} iso-butyl alcohol (¢} sec-butyl alcohol (d) tert-butyl alcohol

179. The pair of enantiomers among the following compound is:

CH, CH, CH,
Ph4|— +Br Ph—|—Br Br+CH3
(a) Iand IV (b) II and IV (c) II and 111 (d) Iand II
180. Which of the following is chiral?
{a) Cell phone (b) Spiral staircase (¢} Scissor (d) All of these
181. In which of the following compound, possess plane of symmetry as well as centre of
symmetry?
Cl CH,4
cl CH,
2 Vg
(a) (b) () d)
Cly CH; CHj;
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182. Which of the following compound has one of the sterecisomers as a meso compound?

@ ¢ ) é\ © dj/\ @ Ej

183. For the following Newman projection

Cl

H Cl
H H
H
H 5| H cl C1 H H Cl
b d
H H H H H cal Cl H

184. Which of the following is correct for the given compound?

(a) It possess centre of symmetry
(b) It possess C, axis of symmetry
(c) It possess plane of symmetry
(d) Compound is chiral
185. Which of the following molecules has axis of symmetry and a coaxial plane of symmetry?

8]

H H
o T ort e X e @@0

(e} All of these
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L |12 |[©[3 |4 [@Q}S [@)6 |b[7 |][8 |
9. | (0 |10. | (d) [11. | B) {12.]| (¢) }13. | (@) [14. [ (b) | 15. | (b) | 16. | ()
17.| @ | 18. | @ {19-| & [20.| ) {28 | (@ [ 22.{ ) [23.| © [ 24. ]| @
(25.| (@) [26.| &) | 27| () |28.| ) [ 29.| (a) [30.] (© |31.] (©) | B2.| ()
+33. | ) 134, | () [35.[ () |36.](d)|37-| (c) [38.]{ () |39.] (b) | 40.]| (a)
41, ] @ |22. 1 @ |43.| @ |44. | (@ |45.| @ |46.| By | 47| © | 48.| )
49. 1 (&) |50.{ (&) |51 | () | 52.| (d) [ 53.] (¢) | 54-{ (a) | 55-{ (d) | 56.| (&)
57.1(d) |58.]{ (b) [59.]| (2) | 60.| (a) | 61.| (c) | 62.] (d) | 63. | (e) | 64. | (d)
65.| (b) |66.1 (b) |67.] (d) | 68.| () | 69.| (d) | 70. | (D) 7i. (d)y | 72.{ ()
[73. | ) | 74. 1 ) | 75. | ) | 76. | ) | 77.| @ | 78.| ) | 79. | © | 80. | b)
81.] () {82.| (a) | 83.] b) | 84.] (a) |B5.] (a) | 86.| (@) | 87.| (a) | 88.] (@)
89.| (a) |190. | ) |91. | (B) |92.| (@) [93.| (b) [94.| (@) |95.| (b) | 96.{ (1)
97.1 (a) | 98- | (@) | 99.| ) |100.] (a) [101.| (©) [102.| (&) |103.] (&) |104.] (@)
105.| (d) [106.| (a) {107.] (&) |108.| (b) {109.| (d) [110.| (a} {111.| (o) |112.| (¢)

113.| () [114.] (@) [115.] @) [116.] @) [1217.] © [118.] () [119.] &) {120.| ()

121.] (a) |122.| ) [123.| @) [124.| @) [225.] ) [126.] (© {127.| © [128.] &)

129.{ (d) [130.] (a) |131.| (o) |132.| (d) {133.| (@) |134.| (@) {185.] ) |136.] )

137.| (o [138.] (@) [139.| (@) {140.| &) |141.| b) |142.| (@) [143.| (© [144.| ®»)

i145. (b) [146.| (b) [147.| (b) |148.| (a) [149. (b) |150.| () {151.| (a) [152.| (©
153.| (b) [154.| (d) ]155.| () |156.| (a) |157.| (¢) |158.| (d) [159.| (d) |160.| (d)

161.| (b) |162.] (d) |163.| (d) [164.] (d) |165.| (d) [|166.| () [167.| (d) |168.]| ()

169.| (b) [170.] (0 [171.| (@ {172.] (@) [173.| ®) |174.| (© |175.| (@) [176.] (©

177.] ®) [178.F ) |179.] © |180.] (@) |181.| (@) |182.| ) |183.| ) [184.] ©

185.| (o)
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) R e .

Reaction Sterecisomers
1
ﬁ (a) CH; —CH=CH-—CH=N—0H (p) 2 f
(b) (q) 4
(¢)| CH; ~CH=CH—~CH=CH—CH=CH—CH; | () 6
d) CHj ——CH = CH—CH = CH—CH = CH-Ph (s) 8

2. Match the Column (I) and (II).

Group Equilibrium Constant Jl
(a) R=—H » 38 “
| (b) R = —CH, (qQ) 23
(c) R = —Et (r) 18 "
R ==— CH—CHj
(d) \CH3 (s) 1
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3. Match the Column (I) and (IT). (Matrix)

Column (1) Column (11)

Molecule Nature
H
T CO,CH,CH,0H
(a) : ‘ (p) Chiral
= co,H
H
H H
T CO,CH,CH,0,C_ 3T
(b) C{ :O 1)) Achiral
: CO,CH,CH,0,C

el 1T
I {im

OH H CO,H

(c) (r) Meso
co,y H OH l

H COH _H

Compound containing even -
d) (s) :
HO CO,H OH number of chiral centers ‘
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4, Match the Column (I) and (II). (Matrix)

Column (I) Column (II)
Compound Isomerism
CHa H
(a) P Geometrical isomerism
H Et
CH, Et
II (b) (@ Optical isomerism
H H
D
1
CH, Et
(c) (r) | Compound containing plane of symmetry
H H
CHs
CH, CH,
(d) (s) | Compound containing center of symmetry
H H

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [109 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [110 of 574]

112 - T AP 2 R ORGANIC Chemistry for IIT-JEE
5. Match the Column (I) and (II)._

Column (I) I Column (II)
Molecules Relationship
Cl Cl
(a) ?i::i:l:ﬂ and Q(::::7<ﬂ ® Identical
CH3 -III" CH3
Cl -l Cl
(b) Qq and Q (q) Enantiomer
""||CH3 -Il||ch3
d c] | CH
(c) Cr and Q 3 (r) Diastereomer
CH3 vl CE
(d) CH, R (s) Structural Isomerism
N
CH,

6. Match the Column (I) and (II). (Matrix)

]
() 0
Compound Nature
CH,Br  OHCH, .
i
(a) CH; @ @ @ CHz | {(p) cis-compound
HO Br ‘
Br  OHCH,
(b) CHs @ @ @ CHy 1(q) trans-compound
CH,HO Br
wi| CHS
c ) i i
(c) Oq CH, Optically active i
CH,
(d) (s) Optically inactive
CH,
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ISOMERISM

<

<M 113

Property

Chiral centers containing compound

Presence of stereocenter

(c)

Br

I

()

Optically active compound

(d)

CHj OH
Nen”

Bt~

)

(s)

Compound containing plane of symmetry

8. Match the Column (I) anﬂll). (Matrix)

Property

Polar molecule "

Optically active

Optically inactive

Plane of symmetry
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114 P I AT R ORGANIC Chemistry for IIT-JEE.
9, Match the Column (I) and (II). (Matrix)

I Column (1) Column (II) |

Molecule Property
Me
.\‘\\\
(a) (P Meso compound
Me
n‘\\\ H
(b) (@) Achiral
",
Yy .
Me
|
Me
.\\\\\ H
{c) o () Chiral compound
)
Me
(d) (8) | Compound will show geometrical isomerism
| A— -
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10. Match the Column (I) and (II).

e

Modified Newmann Projection Conformers
CH3CH,
() /@\ ) Fully eclipsed
Hy \H H
H CHy
(b) /@\ (q) Partially eclipsed
CH; H H H
CH,
o]y
() (r) Gauche
H H
CH,
CHs
H CH,
(d) (s) Staggered
H H
H
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116

ORGANIC Chemistry for IIT-JEE

11. Match the Column (I) and (II).

| Column (I)

Newmann Projection

Column (11}

Name of the Compound

CH,
H CHg
(a) {:) 3-methyl pentane
H H
CH,
CH,
(b) H (@ n-butane
H H
H
CHy
H
(c) ) Methyl-cyclopentane
H
H
CH, H
H H
(d) (s) 1,2,4-trimethyl cyclohexane
H H
CH, CH,
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| ISOMERISM ) 117
12. Match the Column (I) and (IT). (Matrix)
Column (I) Column (II)
i Property
(a) (p) Rotates plane polarized light
Cl
(b) A (9) |  Cannot rotate plane polarized light
Br ey
Br
(c) (r) Plane of symmetry
ASM33
+
CH, N
(d) \C = C=2C_ (s) Centre of s
ymmetry
CH, =~ ) 1

13. Match the Column (I) and (II).

I Column (I} Column (1I)

Molecule Stereocenters
CHy —CH = CH —CH—CH,4
I @ L ® 1
H—C=C -~ CH == CH —CH— CH— CH4
A Y
o]
(c) Ph—S—CH = CH — CH — CH,4 (r) 3
CH,

q Ph — (iIH— Et

" (d) al (s) 4
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118 . .. ZEe%i% . . ORGANIC Chemistry for IIT-JEE
14. Match the Column (I) and (I1).

Column (I) Column {11}
Molecule Stereoisomers
N
c# N COMe
{a) (p) 2
_H
C4C\00Me
(b) (q) 0
!
H
= C<COM
c” € 1L
© g ) 4
<
c# SCOMe
S
(d) /(:f (s) ]
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15. Match the Column (I) and (II). (Matrix)

l Molecule
H (@) ﬁ (p) Meso Compound
0

b MegN

O
| C = C — Me c d havi
(b) . @ ompoun . aving even no. of
O ‘ chiral centres :
0]

H
| (c) . 0 (r) Optically active compound
O N

H
COOH
@ H —— OH (s) | Compound having odd no. of
H ———— OH chiral centres.
COOH
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120 QB al t gh Y gH Tk ORGANIC Chemistry for IIT-JEE
16. Match the Column (I), (IT) and {III). (Matrix)
Column (I) ! Column (I1) Column (111}

| Property Molecule No. of Chiral Center
CHDCl
CH, \C e -
(a) / | (P)| Optically active | (W) 0
H H
CHj |
(b) (q) | Oprically inactive | (x} 1
CH,4
06
I
3] =]
(<) CH3 — F —Ha (r} | Plane of symmetry{ () 2
Et
H H
7, \\\\
@ O )| Cenmeodf g 3
—— a._ . Symmerry__ |
17. - . _
— > Wi = H
CHjy 0
(a)| HaC DQ'G CH; | b) [ ) ©
0" VCH, b
CH
Hy H CHay /CH ; Ho|
(d) C=C=C (e) C=C=C(C )
H’ NH H’ \H H CH,
B oH 0"
v (1(g) O . (h) )\/\
/ B r\‘s kH CHy = CHs
CH o
g OH —_—e )
From the above compounds select : -
ﬁ'ﬂr_ﬁ.—.m‘- ——— —— -~ -
(A) { two of which are chiral and contain chiral centre :
{B) | two of which are achiral and contains chiral centre :
(C) | two of which are chiral and does not contain chiral centre :
(D) | two of which are achiral and does not contain chiral centre :
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ISOMERISM 121
| cl cl a
cl cl Cloa _E_ C Cly i gCl
] ~ .
cl cl al al o™ KL
ci Cl Cl
(P) ()] (R)
Cl a al
Cl H e cl H cl a H Cl
cl K ci :Q:’Cl c1\:©:fc1
a a a
(s) ) (M w
Consider the given structures and answer A, B & C.
A. Which of the compound is optically active ?
(a) P (b) R © s @r
B. Which of the isomer is most stable ?
(@ R ®) s ©T IR
19. Identify relationship between following pairs :
CO,H CO,H I
OH H H OH F H
@ ) Cl \]?’Br Br \.;-:( Cl
a OH HO al S F
’ CO,H CO5H
] gl
H
“OH OH P CHy §C.Hs
o| O
HaC F FVd TH
L I S

If they are enantiomer answer will be 1, if they are diastereomers answer will be 2, if they are
constitutional isomers answer will be 3 and if they are identical present 4 as the answer. Sum
of answer of eachparta + b+ c+dis:........

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [119 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [120 of 574]
ORGANIC Chemistry for IIT-JEE

122 R AN N
20. In each of the following three questions a hydrocarbon is named. For each select from among
the sixteen conformational structures (a through p) all structures that represent possible
conformers of that compound. Write letters (a through p), corresponding to your selections,

in each answer box.

" A. | 2-methylbutane

|FB- 2,3-dimethylpentane

Ii C._|1_ethyl-1, 3-dimethyl cyclohexane __| ‘
@ C"%\\\H B © HC Cas |
H
H 2
CoHg HC H CH,
CH, |
o 4 H _cu
o CHy H H H 3
@[ nec \\\H () ®
8 cH, cHy c CaHs '
CHy H CHy
CHy
H H CHBH CZHS CH3
(g) (h) (i)
! HC CaHs H CHj s,
CH, Chy HC™ 7e, 1
| i
H CH,4 CoH CH,
@ H MC&HS () H;C w\c Hy m CH,
C2H5 CH3 C2]_]5
H H
H  CH |
3 CH,4 H,G
(m) Hj&;@f’ () "UCH;  |(0) Cabs
CH CH,
CHs o 4 3 CaHs
_ H C,Hg
o) hodx” |
HyC CH,
H H
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21. Examine structures a through j, shown below, with respect to their symmetry or lack of it.
Assume that the five-membered rings and the ring in compound g are planar. The
wedge-hatched bonds in b, ¢, d & e designate specific configurations. Also, for the acyclic
compounds assume stable anti conformations. Answer each of the following questions by
writing letters (a through j), corresponding to your selections, in each answer box. If there is
no structure that fits the description enter an x in the answer box.

A. 'Which structures are chiral ?

B. {which structures have a plane of symmetry ?

C. __Which structures have a center of symmetry ? _
T T

H._ _OH Br
Br Br

a g c

| (a) i 7 ®) Of,,d © |
OH

Br Br Br ‘\\\Br
() \O’ (e ﬁ ® H
0

(® M|  c,H,CHO, ()| CoHsCHCIGH, ’

W C,H,CHCICH,

22. (i) 1,2-dichlorocyclopropane =w
(ii) 1,3-dimethyl-cyclobutane = x
(iii) 2-bromo-3-chlorobutane =y
(iv)1,3-dimethyl cyclohexane =z
Calculate total number of stereoisomer of the above compounds.
Sumofw+x+y+z=.....
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126 N+ Y SR T Y ORGANIC Chemistry for IIT-JEE
'27. The configuration of eight compounds, a through h are shown below, using various kind of
i ~Stéreo representations. To answer the quéstion given below, write (a through h) indicating
\ your choice.
o
H % 4 C=N
(a) | CHsCHz — Crurgy | (b) 2 ()| HC=C—Chuycpyicny)
\ "’I]I H AN 2
ke
CO,H
.. CHy
@ CH, — (i--ull Br CI:? gH

= \i(d

(d) (e) () CH, OH
- CH; 0 @ H H
0 O

CH,
CH,
' 6:4) (h) 0
1 CH==C r Y o
! CH, CH,
i g 1. ——r = ————
Which of these configuration are achiral?
i Which configuration has no stereogenic center?
E
Which configuration has more than one stereogenic center?

|
| Which of these configuration are meso compound?
1 e
« 28. The structurat formula of ten compounds, (I) through (X) are drawn below, you may select
o any one of these structure. — - e e = e
___ . Answer the following guestion about that cériipoind > 10X 21 M

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [122 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [123 of 574]

ISOMERISM cee el e 127
. mm D
CH" CHj CHj
CH
CH3q o T
SN
v v |:> Vi
Enw” z
CHy CHj3
{
H OH OH !
3 CH,4 CHs,,
[vi Q VIII X
. CH W 1 CH T
OH oz 3 i
OH OH

A.

29.
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OH
CHj
X
CH,
OH

How many chiral centre are present in this compound ?

(a) O (b) 1 (@2 (d) 3
(e) 4 {(f) 5

Is this compound chiral or achiral ?

{a) Chiral (b) Achiral

What symmetry element are present in this compound ?

(a) None (b) Plane of symmetry {¢) Center of symmetry

The structure of one of the enantiomers of the amino acid cysteine is shown below.

l
COOH :
1
H HAJR i
CH,S i
Classify this structure as :
(a)R or § ) D or L
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30. Identify the following double bonds either E, Z or None (N) in the compounds given below
either.

A T N — ?

N

| PR

N\

L

B. (a) Bongkrekic acid is a toxic compound produced by Pseudomonas cocovenenans, and
isolated from a mold that rows on bongkrek, a fermented Indonesian coconut dish. (a) Label
each double bond as E, Z or neither (N).
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31. Designate the following double bonds as E, Z or none (N) configuration in the boxes

provided below.
T ’

o grrory

1 2 3
32. The following compounds may exist as two or more stereoisomers. These may be classified
as enantiomer pairs or meso compounds.

a
(e) C(CH4CHCI), ® :O-cozﬂ
al
Ci ci
® D:cm:ozﬂ (h) C = CHCO,H
al

Cl
Answer the following question about the above structure.
(A) Total number of stereoisomers :
(B) Number of enantiomeric pairs :
(C) Number of meso compounds :

[
CgH CO,H CeH CO,H i

H

(a) (b) i
C6H5 COzH HOZC C6H5 }
truxinic acid truxillic acid J

Cl Cl :

l cl’ a i

!
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-

33. Identify axis of symmetry in the given compound.

{ Mew _CI Et
E
| Cl Me Et
L) 2
‘t Me Cl Et o
t |
Cl"~Me Et !
cl :
4) cl
ci '
N
MESC‘/: Nﬁ\// \CME3 ;
(6) N |
/
CMey ;
|
|
Te) ;
© A ‘
o A A
N 5 (8) N

o
jus
——o] .

Cl
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]

Cl
(11) % (12) @ (13) v

34. For each of the following pharmaceutical compounds, identify all stereogenic (i.e., all
asymmetric carbon atoms) and label the configuration of each as being either (R) or (S)

-

(2)

NH,

(3)
HO

amoxicillin

«—OSO,NH, /\ej\
& ¥ 3

W

topomax

z0cor

P~ — e e
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132 . mav
35. Find relationship between given pair
. 1o Constitutional
"7 Identical| Enantiomer Diastereomer. Isomer
N AN
e
Eo,n CO,H

2. /____//——'\

' OH
¥ 3.
"HOH

Et

l[llo

CH,
H—--OH HO——H
H——OH HO——H
Et CH;

CH; H
CHy CHy CHg

&

H3 CH3

[%6&
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36. Comprehension

! Structural formula of compound (A) is following:
HOZC\G/ CO,H

A. The correct statement(s) about the compound (A) is/are:
(a) The total number of stereoisomers possible for (A)is 3
(b) The total number of mesoisomer possible for (A)is 1
(c) The total number of pair of enantiomer possible for (A)is 1
(d) All of these

B. Number of plane of symmetry in cis-form of compound (A) is:

(a) 0 ()1 (c) 2 (d) 3
37. Match the column. (Matrix)
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ol F

38. Match the column. (Matrix)

[ Compound % of enol content ‘
(a) CX » 100 % ]
0 .

Oy 0 l
(b) @ 76 %
o
o
© CHj - C -CHy ~C -CH, ) 8%
0 0
(d) I 1 (s) Keto-Enol is not possible

CH3—C -CHZ'-C -0O-Et

——— —

39. Draw a most stable conformation (N - C) bond in the following compound.

H ;
He., \ H i
| Sfi—C =c ;

H H :

[p—— i

' 40. Find total number of stereoisomers for each compound given below :

0
|
(1) Ph-S-CH=CH-CHy ~-CH=C =C =CH-CH =CH -CHj,4

_Cts
cﬂﬁcﬁl
Cl —_ H
Br
@) @ @ (3) CHg
NO, Cl ot
7
(4) Ph - CH - CH - NH - CH, (5)
OH CH, o
N-H
l CII)
(6) H-0-C-CH-CH-C-H 77 0
OH OH OH
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cl
9) H><:>:CH—CH = CH- CH,
(10) CHg - CH = CH - CH ~CHs an ~C>=CH-CH3

Br

€))

o

41. Find the total number of stereoisomer for each compound :

| ;

lm /A{’——w (2) Aw—»b i
a b a b i

i

' a |

l |

[ 4 —s d

| a a b |

|

: a

9 (©) A — f

tb d a a

W
42. Match the column :

“ Pair Isomeric Relationship

(3)

a

£

.

' i
OO
. (a) o) (pr) Chain
i i
[ 0]

I}
(b) | CHa-CHz-CH;-C-OH,CH;3 -?H ~CH: (@) Positional

CO,H
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' - ——
I
(c) /\/\ ) /\)\ (r) Functional
NO,
OH GH,OH

(d) @ C@ (s) Metamers
Hj

e — —

43. Find sum of stereoisomer of following compound.

Number of stereoisomers
0

CO,H

(a) —_ (a)
HO =
OH

@0 —
HO

(© HOCHz-fH-E:H-CH—CH-CHTZHlH-EH-&H{HZ-OH——+(c)

CI—IZ—OH j ..\\“OH
{d) HOwm plile) (d)

HgH
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44.

OH
Prostaglandin E,

Prostaglandin E; 1 is a compound produced by the body to regulate a variety of processes
including blood clotting, fever, pain and inflammation.

A. Which of the following functional groups is not contained in 1 ?
{a) A ketone (b) An alcohol (c) A carboxylic acid (d) An alkene
(e) A nitrile

B. How many asymmetric (stereogenic) centres are present in compound 1?

(a) 3 (b) 4 (c) 5 (d) 6
C. How many sp2 hybridised carbon atoms are present in compound 1 ?

(a) 1 (b) 2 (e 3 (d) 4
D. What is the geometric configuration about the double bond in compound 1?

(@) E (b) Z

45.

Ethynyiestradiol (1)

-

The synthetic steroid ethynylestradicl (1) is a compound used in the birth control pill.

A. How many sp3 hybridised carbon atoms are present in compound (1)?

(a) 8 (b) 9 (c) 10 (dy 11 (e) 12
B. How many sp2 hybridised carbon atoms are present in compound (1) ?

(a) 4 (b) 5 () 6 (7 (e} 8
C. How many sp hybridised carbon atoms are present in compound (1) ?

(a) 2 (b) 4 ) 6 (d8 (e} 10
D. Which of the following functional group is contained in compound (1) ?

(a) A ketone {b) An alcohol {¢) A carboxylic acid (d) An ester
E. How many asymmetric (stereogenic) centres are present in compound (1) ?

(a) 2 (b) 3 c) 4 (d) S
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r SUBJECTIVE PROBLEMS

1. Number of chiral isomers are:

Cl i
cl ql cl ! f
(a) JQCI (b) /LQBF (©) HJQD (d)
H H H H Br
H H
H b
i
H ¢ H |
H
(e) ® ¢l cl (g (h) C
H H
H u Cl Cl Consider only a i
conformation with Me i
group perpendicular :
to the aromatic ring !
H,_ H CQ:\: Cls |
H = ()] (k) :
H H Hy E\(:1 ;
0 f'
cl Hp—OH :
2. :
Number of sterecisomer are !f
H
C\CH3 H,
3. @) (i) 5 (D)
{Major)}
CH;
(C)

Sum of number of sterecisomer (C) Degree of unsaturations in (D). |

4. How many 5 membered parent chain alkane are possible for C;H,4?

o

. Theoretical possible geometrical isomer of

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [134 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [135 of 574]

ISOMERISM CE T LB T e 139

6. Total number of possible structural isomers of CgHy Br.
7. Total number of plane of symmetry present in given compound is

JOI01,

Cl Cl

8. Total number of isomers for C4HgBr, containing cyclobutane ring are ( including
stereoisomer) ?

9. Total number of structural isomers of CgH, g containing cyclohexane ring.

10. How many structural isomer are possible for C4H; O (only alcohol).
11. Number of structural isomer of CgHy 4 is .

12. i (a) @ — (%) { Number of plane of symmetry) !

(b) C{CLCI ~——+ (y) ( Number of mesoisomer of 1, 2-dichlorocyclopentane)

==

Sum of (x+y=7)

13. Find out the total number of stereocentre in the given compound.
CH3—CH=CH—CH—CH—CH,

r Qi
14. Find out the total number of stereoisomers of the given following compound.
Cl
|
Cl—CH= CH——?—CH = CH-—Cl
H

15. Find the total number of isomers of C;H, 4 (only 5-membered ring).
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o

el is e

RGANIC Chemistry f

ANSWERS — LEVEL 2

1, a-qb-p;e-r;d-s 2, a-s;b-r;c-q;d-p

3. a-p,s;b-q,r,8;¢c-q,1,5d-p, s 4, a-p,;b-p,qsc-p,q;d-p, 1
5. a-nnb-ric-p;d-s 6. a-p,r;b-qg,55c-qr;d-p, s
7. a-q,nnb-q,s;¢-p,q,r;d-qg,s 8. a-r,s;b-p,qc-r1,5,d-p, 1,5
9. a-qb-g,s;¢c-p,q,8d-q,s 10, a-p;b-qc-s;d-r

11, a-p;b-q;c-r;d-s 12, a-gqrnb-p;c—p;d-gq,r
13. a-r;b-s;c-r;d-—p 14. a-s;b-r;c-qd-p

15. a-gq,r;b-r1,8¢c-q,r;d-p,q

16. (a-p-x);(b~qr-y);(c-p-x1{d-qr-w)
17. A-bh;B-a, g C-ce;D-d,f

18. A-d;B-a

19. a+b+c+d=13

20. A-b,d,eB-a,cfhC-iLkp

21. A-ef,j;B-a,c,d, g h,i b;C~None

22, w+x+y+z=12

23. A-(c&e),(b&d);B-(a&b)or(a&d);C-(a&c)or(a&e), (b&c),(b&e}, (c&d)and
(d &e)

24, A-(a&)(b&D;B-(a&dor(c&d),a&e){c&d);C-(d&e)
25. a-True; b-True; c - True; d - False

26. b,e fgh,i

27. A-d, h:B-d;C-f, h;D-h

28. Compound B
1

II

eI = T S o T - S o T, -8
L I o S U R I = I~
R D BTN TN O

>
o o 0

X
29. (@ () ® @)
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33.

1-7Z;2-N;3-E -
{(a)) A-10,B-4,C-2 : (by A-35,
(c) A-4,B-2,C-0 (d)

<ACs
Me3 G Nu\-‘/
) (6) N
/Y
CMe; .
(7) C,4 axis, C, axis (8) Cj-axis
_ 0
_ i
©) @ axis : (10) %
cl_:Cl f_ '
(11} (12) C,-axis (13) C,-axis
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34. (1)
3)
amoxicillin
(5) ? !
topomaxr
35.
Identical Enantiomer Diastereomer Constitutional
Isomer
A Z\ Ve
(1) I\) \\A) X X \/ X
Co,H .  COH
X

2) / o P X e
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H

OH 0

3 O v x X X
OH “WOH
CHj, Er
H OH HO H
4 o OH HO H - X X X

CH,

H CHj,

(9 — X X X
CHy _H B __cH,

(10) X X v %

JOIN IN OUR TELEGRAM CHANNEL https://t. me/AIMSDARETOSUCCESS [944 0 345 996] [139 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [140 of 574]

36. (A)-(d) (B) - (b)
37. a-p;b-q;c-r;d-s
38. a-s;b-p;c-q;d-r1

H
H H
39. H@H H H
(Resonance) n-(vacant-p-orbital}
40. (1) 16 (2) 4 (3) 16 4 4 (G) 4
6) 4 (7) 4 {8) 3 (9) 4 (10) 4

(11) 2
41. a-2, b-4, ¢-3, d-4, e-8, f-2
42, a-s;b-p;c—q;d-r
43, a-2° b-2° c-27 +2°, d-2°
44. A-e;B-b;C-d;D~a
45, A-¢e;B-¢;C~a;D-b;E-d

Subjective Problems: _
1. 3 (¢, f, h) 2. 64 3.5 4,5 5.2 6. 8. 7.3
8.6 9,12 10. 4 11.5 12. 4 13. 4 14. 4 15. 8
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[ CHsMgl . H09
Et;0 . -

CH, OH
X X
CH, - OH CH, - CH,
( ) 0\ CH3 (d OH
c
) CH,

CH,
CH,
C - OCH,
9, C”) —PUMBr_, (p). Product (P) is :
(1 equivalent)
CH, - COCH,
o)
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I h‘ g | Ph
@ c—P ) -

CH, — ﬁOCH3 CH, — ﬁIOCHg
CH; CH;
C —Ph ﬁ — OCH;
© ! @ 0
CH, — COCH, CH, — C — Ph
CH,4 I
H
SH I H 3 _CHj,
HO ¢-a 1. x CH3MgBr ~CH;
. —_—
Reaction- 1 ; 2. H,0® OH . _-CH;
(ﬁ -Cl ™~ CH,
0O OH
b OH
C—O—Et CH; — C— CHj
1. y CH;MgBr
Reaction- 2 H 9. H30®
CH, —Cl
What is the ratio of (x/y) in above problem ?
(a) 1.5 (b) 2 (c) 2.5 (&3
In which of the following reaction 2° alcohol is obtained as a product ?
(1) CH3MgBr /\\ (1) >—Mgl
(@) W ®) CHy (0] >
4 ? (2) H,0
O
0O
(1) CHgMgBI‘
3,
(c) @H,0 (d) Both (a) and (b)

What product would you expect to obtain from Grignard reaction when an excess of
phenylmagnesium bromide reacts with dimethyl carbonate CH;OCOOCH; ?

(!)H OH OH ”
(a) CH; —C—Ph (b) CH3—CH—Ph (c) Ph— (ll— Ph (d) CH; — C— Ph
Ph Ph
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6. In which of the following reactions product formed is.same ? O
Q S P e A - I ' H.0- 1 .0t
6} T MM, p ) i ,p
Ho- 2 - Hod E- NS I N T
FO
1o, (i) /% nMng‘ u——>P -y <HDY D 1D ()
(a) (i) and (ii) (b) (ii) and (iii) (c) (i) and (iii) tclig)(i), (ii) and (iii)
7. .Which of the following reaction sequences would be the best for syntlii'a\sis of 2-pentanone ?
ﬁ ot gn g b) 1 i-a'xi-i g1
(a) CHa—CHZ_—CHz—‘C‘—H 5o ,
/\/,\(b) ¢ (I:Hz_(lzii Igg;;rvugl ,_Hy0® H? U
- CH32ZCH— O B0 ry, T g ea gt e 10 VR

I3
(¢) CH; — CHy — CHp—2:C = N —SaMel | _+H,09
. “ . Et,0

0
| CHaMgl 5, Hy ' ; -
* %‘1 ile '09 . f 3 W - ¥ N 5.9
(dy CH3—CH2—CH2 ”c: “H— o Oﬁlih>,ff.,j..,,‘,r_n; HOY - <(‘_{> s
venlgy 'iO:i.‘ e E'H:)
Do . JE s A T
CO,CHy - C(CHj), Vet Do
x CH,Mgl
8. - —};g-—) @: H‘?‘ ; Dimethyl phtﬁél%te
- : i
29 =7, .iCOyCH; .+ O - -9 ) ST HIC(CHR)ZT ) LI DL
! ' (!)H{ * |
Number of moles (x) of Gngnard rfagent consumed in the above reaction.is : gy, q gy
@3 (®).3 R @4 d s
CIZ‘H . ~ 0 W
IR &
9. Ph—— (|:— CH,4 ¢ '-L-,-_,j;i- \(//l (!
L . .
1 CHZ CH3 , Ii(l_) .

Wh1ch of the followmg combinations can not be used to prepare alcohol given above ?

E )
e = \t‘.“‘ .r,": {3 :
(a) PhMgBr + 2-butanone ———NH—EI—-—y ~ (b) EtMgBr'+ Ph—C-CHj, W
(I? o ' 0 H
. .. : S A .
(C) CH3MgBr+ph—C—EtT4cl) (d) EtMgBr+Ph—C —CH2 —CHs ——NTET_)
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CHzMgCI b »
MgCl o
oL e H e WD 1yt
1
(© > (d) All of these .
e . i Ty, ;t v . H Q : - H)
18. ‘ (1) 2PhMgBr A Hy504 > (B) Product (B) in this reacuon is :
. 0 (2) H,0 A

Moy hudh -, m{HL :,:l b

R
Ph ‘ P .

19. All of the following compounds react with ethylmagnesmm bromide. Alcohols are formed
from three of the compounds. Which one does not give an alcohol ? Y

o (|? S REERA TeY
v /7
(a) @—CH ®) @—COCH3
.ar T T ) Rt _\.-—l?l O>Q Ny

0 ~
| Iy .
© @—CHZOCCH3 . (d)Ph-0-C=0-H
e,

20. Astudent was carrying out a Grignard reaction between PhMgBr and ethyl benzoate. She ran

out of anhydrous ether just after the Grignard reagent was made. Which of the following
»(1_solvents can still be used to dissolve the ethyl benzoate for its reaction with already formed

PhMgBr ? i -~ o~ \’ St W b
/ (a)‘acetone ) ethyl acetate {c) absolute alcohol (d) benzene
OH H “Phph  OH H g
MeQ,C
2 -~ N\t—-BU HO N\tBu -’\‘
21. (1) xPhMgBr HI%
HO @Hg0® e ‘[\) 2

HE*
Number of equivalents of Grignard reagent (x) used in reaction (1) is:

' (a) .3 equivalent (b) 4 equivalent , ., (c) 5 equivalent 1,5 -(d) 6 equivalent
G B ) SR U T L (4
o, Pada iy ot a0t 3ea L N I I B LT

JOIN IN OUR TELEGRAM CHANNEL https:/ft. me/AIMSDARETOSUCCESS [944 0 345 996] [144 of 574]



. almsdaretosuccess blogspot.com [944 0 345 996] [145 af 5 74]

OH

Br CH -Ph
(1) Mg; ether O/
22. N ) Ph—CHO
| (3) Hy0® I\ll
H H ,
The given product can not be obtained in the above reaction. Identify the correct product
obtained.
T i
CH - Ph CH -Ph
e e Ko e
CH Ph N/ N/

CH Ph

OH
23. Which of the following gives two isomers of 3° alcohol, when treated with phenyl
magnesium bromide ?

D D
a)i; @qj Q) @C;
O O O O
O
Me H
24. Q — MeMgBr . product of the reaction is :
m @ (c) Both (a) and (b) (d) None of these

25. | | —RMBr_, product; The product of the reaction is :

//\\
(a) H502 —CHy —CH; —CHy; —CHy — R (D)H-—S0,(CHz); —R
(©) I | (d) H—S0,(CH); —R
MgBr
50,

26. When carboxylic acid reacts with organolithium reagents to give ketones, side reaction
sometimes occur. For example,
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| I -
HOCH ,CH,CHCH,CH,COH — & Ghll ,  NHQ ,
tetrahydro furan Hj

CH,

| |
HOCH,CH,CHCH,CH,-C —CHj3 + compound (B)

Compound A 63% 37%
Value of (%) in above reaction is :
(a) 2 (b) 3 © 4 {d) 5

27. Which of the following alcohel can not be prepared by the reaction of acid chloride with
excess of Grignard reagent followed by acidification ?

OH OH OH - OH
(@ Ph—-l——Ph (b) Ph—|—c:H3 {¢) Et + Et {d) CH3——|— Et
CH, CHj CHy Ph
0

28. @ @ (i) MeMgl )(A) H+ N (B);
(i) NH,Cl A (major)

Product (B) of the above reaction is :
CH,,

I
QQ «[QIOIC

29. The reaction of elemental sulphur with Grignard reagent followed by acidification leads to
the formation of

(a) (b)

) (O
:
©,
©,

(c)

©,

(a) mercaptan {b) sulphoxide (¢} thioether (d) sulphonic acid

3

30. gk + MgBrCH,CH,CH,CH zMgBr—()%) product; Product of the reaction is :
(i
0

I
(@) HO — (CH)3 — C — CH, — CHy — CH3(b)
HO” Y(CH,}; — OH

{c) HO (I]H — CH; — CHy (d) 7
oH HO" CH, — CH, — CHj
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0
| '
= _C—ql . _
31. Cflc 6 x Crwghr % o
P~c_q  GHT CHy

) (I)l Me” cl: ~OH
Me
Number of moles of CH; MgBr consumed in above reaction is :
(a) 2 (b) 4 (©) 6 (d) 8
32. End product of the given reaction is :
Cl

Mg 1.CH,O
O oo
OH
Nef o ("
OH
© ON (@ O

33. Which of the following compound is not a suitable solvent for Grignard reaction ?

o
(@) | ] (b) E j
O O

(THF) (1, 4-dioxane)

(6) CHy — 0 —CH, —CH, —0—CH; (d)

Br
34. A\ E—r:lgoa Predict major product of the reaction :
(2 mole) 2

(a) AN ® ANNF © AZF G Ve

35. Which of the following reaction sequences would be the best for synthesis of t-butyl alcohol ?
8)

(a) CH3CH,MgBr + CHy~ CH, — 520 ,  Hg0® |

(b) CH3CH,CH,MgBr —22 — Hi®
2
i
() CH3MgBr +CHy — C— CH, —E20 ,_ Hs0® |

I
(d} CH3CH,MgBr + CHy — C— H 20, H0®
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36. What is the major product of the following reaction ?

_ CHaMgl . H0® . »
CH; —C=N Et320 > 3 > %‘:
*
H -
Ve ¥
I|‘|I )
(a) CH3 —CH, — NH—CHjy {b) CH; - C~CHg4
I
(¢) CH; —C—CHj4 (d) CH; —CH, —C—OH
H CH
37. \C/ ’ .. () PhMeBr Products; Product obtained in this reaction are :
I @H-*
{a) diastereomers (b) racemic (c) pure enantiomer (d) meso
38. CHBCO zEt + (CHz)S(MgBr)z W G7 H140 ; compound (A) will be :
A) .
OH
OH
(a) (b}
OH
I
() CH; —C—(CH,), —CH; (d)
O
[
C -Ph
39. (1) PhMgBr/CuCl_, (4} ;A will be:
@) H¥ GigH200
ot 0 0
o I I [
C’? C - Ph C - Ph C ~Ph
@ O/ NS (:E © O<Ph ()
Ph
Ph
MeO ; OMe .
40 il » Product of the reaction will be :
* (n-Bu=n-butyl group)
Br
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(a) (b
n-Bu n-Bu
OMe Bu OH OH
(®) @
Br Br
o]

Li
il
41. (D/ . C-C-OMe (?) ; Produet of this reaction is :
Cl COzMe
(a) @/ (b) (B/ © @ (d @

42. Ethyl acetoacetate when reacts with one mole methyl magnesium iodide then product of
reaction will be ;

D

] n P g

(@) CH; —C—CH, —C—CH, ) CH3—-|C—CH2—C—CH3
CH

0 o3

| !
(¢} CH3 — C — CH — CO,Et (d) CH; — C—CH, — CO,Ft

&

MgB
grO

Il
43. CH3MgBr + Et—O-—C—O—Ft ——» (A); Product A is :
(excess) (2)H®

o %()i 0 OH
@7 > ®) © A @ A

44. TFor the sequence of reactions, A%B—HZ(—)& tert-Pentyl alcohol. The

compound A in the sequence is :
(a) 2-Butanone (b) Acetaldehyde o {c) Acetone (d) Propanal

I ,
_ 0 (1) excess CH3-Li
45, PhMgBr + CH3 CN W (A) Ph C-0-H @ Hy0 > (A)

Same product (A} will form in both reactions. A is :
& i
(a) Ph—(il—-CH3 {b) Ph—CHO (¢) Ph —C—CHj (d) Ph—CH, —CO,H

CH,
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46. Which of the following Grignard reagent can be prepared ?
(a) Br — Mg — CH, — CH, — CH, — O — H (b) Br — Mg — CH, —CH, —SH
(c) BrMg — CH, —CH, — NH, (d) BrMg — CH, — CH, — N —CHj3
47. Inthe reaction sequence : l
0]

CHj

(i) CHzMgBr/CuCl
(i) HaOfH+ > (X), Product (X) will be :

CH,;, ,OH Q O OoH. ,CHj
H CHg
() (© (d)
CHj OH CH
48. (C,H:0),C0 CHSMngf"““S’ > A. A (alcohol) can also be obtained by :

CH3MgBr(2mol) CH3MgBr(2 mol)

(a) CH,CH,CHO

[
(b) CH,COC,Hs

HgO+ Hz0
0
() CH3](II CH, - -CHaMsBr(moD , (d) as in (b) and (¢)
HaO
49. The principal product of the reaction between methyl butanoate and 2 moles of CH;MgBr
after hydrolysis is :
(a) C3H,COCH;4 (b) C3H,C(OH)(CH;),
{¢) C3H,CHOHCH3 (d) C3H;COCH(CH3),
50. Which of the following compounds will form hydrocarbon on reaction with Grignard reagent ?
(a) CH3CH,0H (b) CH;CHO (¢) CH;COCH4 (d) CH,CO,CH,4
51. What is the product (B) of the following reaction sequence ?
Br

M
/'\/ —% 5 A
Er,0

O
A+ | _mmo g
ICH, (@) Hs08
\_/\
AL LOH S
@ Q’ ® ”'OH
CH,
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ng pairs of reagents could be used to prepare 2-phenyi-2-butanol?

i i
(a) CH3CH2MgBr+ Ph—C—CH3 (b) CHBCHzMgBr+C6H5CH2CH
i u
(C) CHBMgI+C6H5CH2cCH3 (d) C6H5MgC1+CH3 CCHchchS

53. What is the product of the following reaction?

(l +2CH 4 MgBr l‘d;Ethylgther » Product
0 X0 JHy0r

(a) HO- $Hc H,CH 2CH2?H -OH (b) CH;0CH ,CH ,CH,CH 2$HCH 3
CHy4 CH3 OH
CH,4
l
(¢) HOCH,CH,CH,CH, (’: —OH {(d) HOCH,CH ,CH,CH 2(|3H0 CH,
CH, CHj

54. %<Ph Mg | 5 _l.HCHO s B ; Product (B) is :
Br ether 2.ut
Ph
@ [>=
CH, — OH

(b) Ph—C =C—CH, —CH, —CH, —OH
(¢) Ph—C ==C—CH,; —CH, —OH
(d) Ph —CH, —C = C—CH, —CH, —OH

55. What sequence of steps represents the best synthesis of 4-heptanol (CH 3CH,CH,),CHOH?
(a) CH3CH,CH,MgBr(2moles) + formaldehyde (H ,C = O) in diethyl ether followed by H;0+
(b) CH3CH,CH,;MgBr + butanol (CH3CH,CH,CH = 0) in diethyl ether followed by H,O+
(¢) CH3CH,CH,CH,MgBr + acetone [(CH; ),C = O] in diethy! ether followed by H,O+
(d) (CH4CH,CH ,),CHMgBr + formaldehyde (H oC = 0)in diethyl ether followed by H,0+

Et
56. . K/ % Comment on stereochemistry of products :
& 4
H 'Me
{a) diastereomers (b) racemic
{c) single stereoisomer (d) meso
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CH,—OH
I
57. CH —OH +CH;MgBr— xCH,
(Excess)

H,— SH
What is the value of x in the above reaction ?
(a) 1 (b) 2
(e 3 (d) 4

58. 0.40 g of an organic compound (A), (M.F.- CsHgO) reacts with x mole of CHyMgBr to
liberate 224 mL of a gas at STP. With excess of Hj, (A) gives pentan-1-ol. The correct
structure of (A) is :

(a) CH; —C = ¢ —CH, —CH, —OH
(b) CH; —CH, —C = C—CH, —OH
(¢) H—C = C— CH, —CH, — CH; — OH
(d) H-C=C—CH, — CH—CHj

H
59. CH; —CH=CH L, M oy oy | m X)
. 3 2 ﬂowgnc‘) " Dryether ~ NH,CI g ” (major)
End product (X) of the above reaction is :
CH,
{a) CH, = CH—CH, —(l_l".—CH3
(b) H,C =CH —CH =C —CHj4
i,
OH
(©) H,C= CH—~CH2‘—é —CH, N
b,
(d) H,C =CH—CH, —CH—CH, —OH
i,
60. CH, — CH—CH, —Br _EryeMtgm+ (A)—Cifﬁl—) (B); Product (B)is:
O
(a) C{{\z —/CH——CHZ——CHg (b) CH; —O —CH, —CH, —CH;
O
(¢) H,C = CH—CH, —0—CH;,4 {d) HzC\—/CH—-Cﬂs

O
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61. Compound A was treated with a large excess of CH;MgBr. The resulting product was
exposed to POCl; /pyridine to give compound B, as one of many products :

B
Which of the following compounds can be A ?

(0] 0 0 0
~
0 0
0 ) ]
~o 0 o o~
(© d)
0 o0
62. Identify product Z in the following reaction sequence :
1. C&H sMgBr,
y

H.C =— CHCH,Br —NaCN v diethylether 57
2 2 2. HyOr
i i
(@) HyC = CHCH,CC¢H, (b) H,C = CHCH,NHCC4H;
?H 1|\IH2
(¢) HyC = CHCH,CHC¢H; (d) H,C == CHCH,CH CHq
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9, | (@ |10.]| (@ |11 | ) [12. | &) (13, | @) | 14.| (c) | 15.| (b) | 16. | (D)

17.] (@) [18.| (@ | 19-| (@) [ 20. ] @) [21.] (©) | 22- | (b) | 23.| (b) | 24-| (0)

25. | (© [ 26.| ) |27-| () |28. | (d) | 29.| (@) } 30.| (b) [31.| (b) | 32.] ()

33. | () [34. | & |35. ]| (0 |36. ] (© |37.| b) | 38.{ (&) [39.| (b) |40. (a)

41| @) |42.} (© {43.| ) |44. | (© |45-| (© | 46.| (d) [47.| (b) [48.] (d)

149, | () | 50. | @) [51.| (@) [52.] @ [53.] © |54.| & |55.-| &) [56-] @

57.1 (c) |58.-] (© | 59| (b) | 60-] (¢) 1 61.( (d) | 62.] ()
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Grignard Reagent

1. Comprehension

Grignard reagent is usually prepared by '
Eizo

R - X + Mg —#—» RMgX Grignard reagent
Ar - X + Mg —229 , ArMgx Grignard reagent '

Grignard reagent acts as a strong base. Grignard reagent carry out nucleophilic attack in |
absence of acidic hydrogen. Grignard reagent form complex with its ether solvent. |
Complex formation with molecule of ether is an important factor in the formation and |
stability of Grignard reagent. i

A. What is the correct order of reactivity of halides with magnesium ?

(a) R-Ci>R-Br>R-1 (b R-Br>R-Cl>R-1
(c) R-I>R-Br>R-Cl (d R-I=R-Br=R-Cl
B. Which of the following will undergo acid-base reaction with Grignard reagent ?
(a) HC =CH (b} R-OH
(c) R-CO,H (d) All of these

C. Which of the following reactants give primary alcohol as a major product when reacts with
RMgX followed by acidification ?

o
I

B cH,-—CH (ii) H-C-H (iii) CH, — CH — CH,4

2 2 \ /
o
i
(iv)CH; ~C-H w | (vi) Oi_l
0 ‘ 0
(@) i, ii, v () i, i, v, vi (© i, iv, vi () v, iv, iii, vi

Il
D. Cl-C-0-Et—Q2RMeX  204106h0t, Value of x is :

{2) NH,Cl
(a) 2 b) 3 () 4 (d) 5
OH
E. H-0-CH, -CHZ—g—O—Et——-m:;—}:‘f@’——)HO—-CI-Iz—CHz—é—Ph,Valueofxis:
h
(a) 2 (b) 3 ©) 4 s

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [155 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [156 of 574]

162 - T ORGANIC Chemistry for IIT-JEE
F. Which of the following Grignard reagents is not possible ?
(a) HS —CH, —-CH, —CH,MgBr (b) HO —CH, -CH, —CH,MgBr
{c) NH, -CH, —CH, —CH;MgBr (d) All of these

G. How many different Grignard reagents when react with EtOH, give n-butane as product
(excluding stereoisomerism).

(a) 1 ® 2 (© 3 (d) 4
2. Match the column I and 1. (Matrix)
Column (I) Column (1I)
Reactant Product
i
(@) | phMgBr+Cl-C -0 - Bt ——— @) Ph - CH, - OH
(excess) H
ﬁ Ph-CH-~Ph
“ ®) PhMgBr+ H - C ~0 ~ Et ~—z— (9) )
{excess)
OH
0
Ph —C —Ph
(©) | phMgBr+ H-C~H x> () |
HE
(excess) Ph
CI)H
Ph—C—Ph
(@) | phMgBr+ CHy ~C -0 - Et ——— (s)
(excess) CH,

3. Match the column ] and II. (Matrix)

Column (1) Column (1I}
l Reaction Reactant
0]
| (a) | PhMgBr + (4) —5— 1°alcohol P | il
CH4 =C~CH, —C—CH,
0
(b) | PhMgBr + (B) ——-— 2°alcohol (C)) il
He 4 CH, -C-CH,
0
(c) | PhMgBr + (C) —z~ 3°alcohol ) f
CH, -C-H
Q
(d) | PhMgBr + (D) —e (s) H
H-C-H

Match the missing reactant A, B, C, D

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [156 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [157 of 574]

Grighard Reagent: - = cyiia @y e 163
4. Match the column I and I1. (Matrix)

Reaction PhNI:IgoBl: ‘Zé’id
| i
(@) PhMgBr + Et -0 -C-0O-~Et —e 3°alcohol (P) 1
Q
, ®) [pnmgnr + HO ~cH, -g ~CH; — > 3° alcohol @ 2
0
l ) PhMgBr + CH4 —g —CHy —5— 3%alcohol =) 3 "

i
HO C-dCi
(d) PhMgBr + @ —5— 3°alcohol ®) 4

s ——

5. When 20 g of a compound (A) (M.F. = C;H,40,) reacts with excess of CH;MgBr, 14.6 L of
CH, is obtained at STP. What is structural formula of (A) ?

CH,—OH (IL‘H ,OH
(a) (CH—OH), (b) HO —CH,; — C —CH,0H
HO OH
(c) (d) Both (a) & (b)
HO OH
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o SUBJECTIVE PROBLEMS o
1.

| O 2 s
excess . H . H 0
| OH " T

O

How many geometrical isomer of (X) is possible ?

2. How many isomer of C,HgOwhen reacts with CH; MgBr followed by acidification to give 2°°
alcohol (only consider carbonyl isomers)?

(including stereoisomer)

rotal number of RMgX are consumed in the following reaction

i

4. How many isomers of C,H;q0 reacts with CH3MgBr to evolve CH4 gas ? ( Excluding
stereoisomer)

A-¢;B-d;C-a;D-b;E-b;F-d;G-b
a-r;b-q;c-p;d-s
a-s;b-r;c-q;d-p
a-nb-q;c-p;d-s

(d)

LA A

Subjective Problems
1. 4 2.2 3.7 4. 4
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4ln HYDROCARBONS (ALKANES)

. ram ¢ —

)

1. Onhalogenation, an alkane gives only one monohalogenated product. The alkane may

be :
{a) 2-methyl butane (b) 2, 2-dimethyl propane
(c) cyclopentane (d) both (b) and ()
2. Which of the following compounds can be best prepared by Wurtz-reaction ?
(a) Iso-butane (b) n-butane
(c) n-pentane (d) Tso-pentane
3. Ahydrocarbon A (V.D. = 36) forms only one monochloro substitution product. A will be :
{(a) iso-pentane {b) neo-pentane
(c} cyclohexane {d) methyl-cyclohexane

4. Ethyl iodide and n-propyl iodide are allowed to undergo Wurtz reaction. The alkane which
will not be obtained in this reaction is :

(a) butane (b} propane
(¢) pentane {(d) hexane
5. CHy— CH—CH,—CH; —2
CH;
Number of chiral centers generated during monochlorination in the above reaction :
(a) 1 (b) 2 (c) 3 (d) 4
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6. CH,Cl—> CH,

Above conversion can be achieved by :

(@) Zn/H" (b) LiAlH,

(c) Mg / (ether) then H,O (d) all of these
7. n-Butane —S/h

Give the total number of monochloro products(including stereoisomers), which are possible
in the above reaction.

(a) 2 (b} 3 © 4 (A5
8. CH, +Cl, —2—CH,Cl+ HCl

To obtain high yields of CH, |, the ratio of CH, to Cl, must be :

(a) high (b) low

(c) equal (d) can't be predicted
9. Double bond equivalent of cubane is :

Cubane
(a) 4 (b) 5 (© 6 (dy 7

10. How many bond cleavages are required to convert cubane into non-cyclic skeleton ?

jj
Cubane Non-cyclic skeleton

{a) 2 () 3 (@ 4 (d) 5

11. Draw an energy profile diagram for a three step reaction in which first step is slowest and last
step is fastest. (Assume that reaction is exothermic)

PE PE
(a) ()

\J
/

rogress of reaction rogress of reaction
progr progr

PE
() (d) None of these

progress of reaction

Y
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T

12. CH;—CH-CH,—CH, % (x) = Number of monochloro product including
CH,
stereoisomers.
(a) 4 OF: ©6 ) 7

ND,—ND,
—= (P}
13. H,0,

Product (P) is :

D i D
(a) (b) D (© D (d) both (b) & (¢}

14. (4) H,(1mole)/Pt D_Cl

Double bond equivalent (degree of Unsaturation) of (A) is :

(a) 1 (b) 2 (© 3 (d 4
15. Arrange the following alkanes in decreasing order of their heats of combustion.
Hj
(D CI—I3—»(|3—CH3 (ii) CH;— (llH —CH, —CH,
CH, CH,
(Neo—pentane) (i) (Iso—pentane) (ii)

(i) CH; — CH, — CH, — CH, — CH,

(n—pentane)

(@) (@) > (1) > (i) (b) i) > (@ > (i)
(c) (i) > (i) = () (d} () > (i) > ({D
16. [H_%L +H, —4—s
CH,
CH,
Product of the above reaction will be :
(a) Racemic mixture (b) Diastereomers
(c) Meso (d) Constitutional isomers
-CHj
H | Br
| 300°C
17. THZ + Bry ———»
CH,—CHj

Which of the following compound will not be obtained as a product in the above reaction ?
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18.

19.

20.

21.

22,

23.
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CH,  CH,
H Br H Br
(a) (b)
Br H H Br
CH, CHg
H Br Br H
(© CH, {d)
H Br
B Br

Following are the structures of four isomer of hexane. Among the names given below, which
correctly identifies the fifth isomer ?

CH ;CH,,CH ,CH,CH,,CH, (CH,);CCH,CH,
(CH,),CHCH,CH,CH; {CH,),CHCH(CH,),
(a) 2-Methyl pentane (b) 2-Ethyl butane
(c)} 2,3-Dimethyl butane (d) 3-Methyl pentane

Which of the following describes the best relationship between the methyl groups in the
chair conformation of the substance shown below ?

CH,
CH,

(a) Trans (b) Anti

(c) Gauche (d) Eclipsed

Compare the stabilities of the following two compounds (A) and (B):

A : cis-1-ethyl-3-methyl cyclohexane B : trans-1-ethyl-3-methyl cyclohexane
(a) A is more stable (b) B is more stable

(c) A and B are of equal stability (d) No comparison can be made

Which conformation of ethane has the lowest potential energy ?

{a) Eclipsed (b) Skew

(¢) Staggered {d) All will have equal potential energy

Ethane is subjected to combustion process. During the combustion the hybrid state of carbon
changes from :

(a) .s:p2 to sp3 (b) sp3 1o sp

(c) spto sp3 (d) sp2 to sp2

CH, —CH, — CH, — CH, —Alz-li—mﬂg — o —CH;
CH,

Above reaction is an example of :
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(a) isomerization (b) polymerization

{c) cracking (d) de-hydrogenation
24, Which of the following has highest chlorine content ?

(a) Pyrene (b) DDT (c) Chloral (d) Gammaxene
25. Pure methane can be prepared by :

(a) Wurtz reaction (b) Kolbe electrolysis method

{c) soda-lime de-carboxylation (d) reduction with H,

26. Calcium carbide + heavy water — ?
The product of the above reaction is :

{a) C,H, (b) CaD, (c) Ca(OD), (d) CD,
27,  CHy— CHZG CHs — CH, —O CH, — CH, —O
Ethyl cyclopentane Ethyl cyclohexane Ethyl cycloheptane

th) (ID) (m
Arrange the compounds I, IT and III in decreasing order of their heats of combustion:
(@ I>I>1l (B I>1>11
{(c) I >II>1 (M>1>1

28. Analkane (mol. wt. = 86) on bromination gives only two moncbromo derivatives (excluding
stereoisomers). The alkane is :

T
(a} CH;— (IZH —CH, —CH, —CH, (b) CH3—(|3—CH2 —CH,
CH,4 CH,4
CH,
|
(¢) CH, —(|:H —<|:H —CH, (d Cngclz ~CH,
CH, CH, CH,
29, Order of the bond strength of C— H bonds involving sp,sp? and sp® hybridized carbon
atoms is :
(a) sp>sp? >sp° (b) sp3 >sp? >sp
(© sp? >sp® >sp (d) sp? >sp>sp?
CH; H H CH;
I (1) {1
Among the structures given , select the enantiomers :
(a) Iand 10 (b) Iand III
{c¢) II and III (d) I, II and III
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(D (11 (1)
The correct order of reactivity of 1, I & III towards addition reactions is :
(aA)1=>11>1 MB)I>0>1I (c) HI>1H>1 dI>1>1II

32. < > Br Na/Dry ether (A)
97%

Product (A) of above reaction is :

O 2O WO we

33. Which of the following reactants is suitable for preparation of methane and ethane by using
one step only ?
(a) H,C = CH, (b) CH,OH
{c) CH; —Br (d) CHy —CH, — OH

34. How many carbon atoms does an alkane (not a cycloalkane) need before it is capable to exist
in enantiomeric form ?
(a) 4 . (b} 5 (c) 6 (d7

35. Among the following free radical bromination reactions, select those in which 2° halide is the
major product —

CH,—CH,
Br, /hv Bry/hv
(P -—> Q) Bro/hv, (R) >
h Bro/hv Br,/h
(S) /\/\/\ __%1'2_":_>(T) ..____2____> (U) Iy/hv
(a) P,Q,R, S (b) P,R, U {cd B,RS,T (d P,Q,RS, T

36. (A)+Ql, L) mongochloro product
To maximise the yield of monochloro product in the above reaction ?
(a) Cl, must be added in excess
(b) Reactant (A) must be added in excess
(¢) Reaction must be carried out in dark
(d} Reaction must be carried cut with equimolar mixture of Cl, and A
37. CH, —CH, —CH, — CH, ——2/

Major product in the above reaction is ;
(a) Racemic mixture (b) Meso
(c) Diastereomers (d} Constitutional isomers
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0
38. Select the chain propagation steps in the free-radical chlorination of methane.
(1 cl, — 2¢1° (2) GI* +CH, —> CH,Cl+H’
(3) CI* +CH, — CHj + HCl (4) H® +Cl,— HCl+CI*
(5) CH$ +Cl,— CH,Cl+Cl"
(@) 2,3,5 (b) 1,3,6
(c) 3,5 (d) 2,3,4
CH,
Bry/hv

39. ~—3 Monobromo derivatives

The number of possible monobromo products is (excluding sterecisomers):

(a) 4 (b) 5 (c) 8 ) (d) 10
CH a
3 H b
40. + Br* >
H¢ OH
CH,—H°
Br® will abstract which of the hydrogen most readily ?
(a) a (b b (©) ¢ (@) d

41. Arrange the following compounds in decreasing order of their heats of combustion :

CHai E CHy ,; 7 CHj
HW Y
CHs CH, H

CH, CH,
() (i) (iii)
(a) (iii) > (i) > () (b) (i) > (i) > (iii)
(c) (i) = (@) > (i) (d) (D) > (i) > (iii)
42. CH;—CH,—CH,—CH,—F
a b ¢ d
Arrange the hydrogens q, b, ¢, d, in decreasing order of their reactivities towards chlorination:
@a>b>c>d B)b>c>d>a
@b>c>a>d (dec>b>a>d
43. On catalytic reduction (H, /Pt) how many alkenes will give n-butane ?
(a) 1 (b) 2
(© 3 (d) 4
44, On catalytic reduction (H, /Pt) how many alkenes will give 2-methylbutane ?
(@1 (b) 2

() 3 (4

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [165 of 574]



TORGANIC Chemistry for, IT-JEE

Cl, (excess)/hv
45. Q Gy ey,

How many dichloro products are formed in the above reaction (including stereoisomers)?

(a) 5 (b) 6
() 7 (d) 9
CH.,—CH CH
46. ©  Ng=cr 0 B/m
D~ ~D

Product of the above reaction will be :

(a) Racemic mixture (b) Diastereomers
(c) Meso (d) Constitutional isomers
47. Ph—CH, — clem CH, —Bu/hv
D
Product of the above reaction will be :
(a) Diastereomers (b) Racemic mixture
() Meso {d) Constitutional isomers
CH,—Cl
48 CH Na/(Dry ether)
¢ 3
CH, —Cl
Products obtained in above Wurtz reaction is :
CH,4
w <0y {5
CH; CH4 CH,
© (d) Both (a) and (b)
CH, CHq

49. Rank the transition states that occur during the following reaction steps in order of
increasing stability (least — most stable) :

.
1. H.,C-OH,— > CH} +H,0

+
2. (CH;)5C -OH,— (CH;)43C* + H,0

.
3. (CH,),CH —OH, —> (CH4),CH" + H,0

(A)1<2<3 M2<3<1
(A1<3<2 d2<1<3
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50. Which of the following does not represent major product of that reaction ?

Br
Na
(a) dry ether
Br

(b) Br
Na
dry ether
Cl
Br Br
Br 2o
(c) Br —
Bf Br

Na
@ Br —'<>—BI' dry ether @

9. i (10 @ |11 |12 @ [18.|m) | 14.{ @ |15. | © | 16. | )

17.9(d) }18.1(d) [19.{(c) |20.|(a) |2).] (c) |22.{(b) [23. | (a) | 24.| (a)
25.1(c) [26.1(c) {27.|(c) {28.|(0) |29-|(a) [30.](c) |3L.|{ (L) [32.|
33.((c) |34.|(d) [35. | () |36.| (D) |37.|(a) {38.](c) {39.|() |[40. | ()
41, | (d) {42.| () |43.| () |44.| () |45.| () |46.]|(a) |47.- | (@ [48.|(d)
'49. | (© |50. | @
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RS AT ORGANIC Chemistry for HIT-JEE

1. Comprehension

For the given queston (1, 2, 3), consider the following reaction.

é Xz'&’ monohalogenation product

A. Light is involved in which step of the reaction :

(a) Initiation only {b) Termination only
{(c) Propagation only (d) Propagation and Termination
B. Which halogen will give the best yield of a single monohalogenation product ?
(a) F, (b) Cl, (c) Br, (@1,
C. How many monohalo derivatives are possible (excluding stereoisomers) ?

(a) 3 (b} 4 @ 5 (d) 6

2. Comprehension

1
|
Halogenation is a substitution reaction, where halogen replaces one or more hydrogens of
hydrocarbon.

R—H+X,—™3R— X+HX

A less than 1 keal A about 1.5 keal
difference of E, 1u}difference inE,

%: Free radical
] atkane
Wi+ Cl w
10
}2*’ Free radical .
¥ atkane + Br
punasy »> — >
Progress of the reaction Progress of the reaction ;
Chlorination is exothermic and Bromination is endothermic and .
transition state resembles with products transition state resembles with products

Chlorine free radical make 1°, 2°, 3° radicals with almost equal ease, whereas bromine free
radicals have a clear preference for the formation of tertiary kree radicals. So, bromine is less
reactive, and more selective whereas chlorine is less selective and more reactive.

The relative rate of abstraction of hydrogen by Br* is
> 22> 0
(1600) (82) 1)
The relative rate of abstraction of hydrogen by CI” is :
3P>2°>1°
(5) 3.8 (1)

e e s e b = L AR At Aok
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FHYDROCARBONS (ALKANES) -

- Consider the above argument and answer A to G :

A. 1-halo-2,3-dimethyl butane will be obtained in better yields, if halogen is :
(a) Br, b) Cl, (0 I, (d) Can't be predicted

Above product will obtained in better yield if X is
(a) Cl, M L, (¢} Br, (d) Can't be predicted
CH,4

|
C. CH;—CH—CH, —2" , product

Major product in the above reaction is :

CH, CH,
| |
(a) CH, — CH— CH, —Cl (b) CHy— (IIH—CH3
a |
(¢) CHy —CH, —CH, —Cl @ CHB—MC[IH— CH, — CH,
Ct

D. Which of the following will give five monochioro products, when allowed to react with Cl, in
presence of sun light (excluding stereoisomers) ?

(a) n-pentane (b) Iso-pentane (¢) 2-methyl-pentane (d) 3-methyl pentane
CH, CH, CH, CH,
| | Br/hy I I
E. CH,— T —CH,—CH—CH; ——— CH,— (|3 —CH, —CH, ~— C —CH,4
|

CH, CH, Br
2, Bromo-2, 5, 5 trimethyl hexane (x9%)
What is the value of x (9 yield of product)?
(a) 18% (b) 82% (c) 90 % (d) 60 %

F. What would be the product ratio x/y in the chlorination of propane if all the hydrogen were
abstracted at equal rate ?

H, —CH, —CH, »~—h:—>CH3 —CH, — CH,—Cl + CH, —(|3H——CH3

Cl
(x) o)

1 3 9 1
a) = by = c) — d) =
(a) 3 (b) 1 (c) 1 (d) 9
G. How many dichloro products (including sterecisomers) will be formed when

R-2-chloropentane reacts with Cl, in presence of UV radiation ?
(@ 5 (b) 6 (c) 7 (d) 8
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—3 (A); Product {A) is :

dry ether
14
14
14
(© a (d) 14
COZCH3 Hz(l mole)
4, ———=—> (A); Product{A)is :
c02c1-13
(a) Meso compound (b) Racemic mixture (c) Diastereomers  {(d) Optically active
0

|
5. Ph—CHZ—C H (1)NaOH, Ca0, &

e (A)
Product (A) is :
(a) Ph—CO,H (b) Ph—CH,—OH (c) Ph—CH, (d) @

6. Match the column I with column II and with column IIIL.

Column (1) Column (IT) Column (111}
Mono-chioro products Monochloro products.
Compound (excluding (including
stereoisomerism) stereoisomerism)
Ii (a) (p) 1 (w) 1
CH; — ([IH —CH, —CH,4
(b) CH, (@) 2 {x) 3
CH;CH,4
| |
(© CHj3 — C| - CI —CH;, (r) 3 (67 5
CH, CHq
“(d) CH; —CH, —CH, —CH; | . @ .
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7.

A, | R-2-chloropentane —-‘;::-1—9 Optically active di-chloro products (P)

B. _i‘z_) Optically active dichloro products (Q)

c. |R-2-chlorobutane —-%—» Optically active di-chioroproducts {(R)

SumP+Q+Ris:
8. Match the column I and II.

Reaction Type of Reaction
(a) >=<;—‘PN1,L’> P Meso compound
CH, ,
b) Q — (@ Diastereomers
cH,  CH,
CH,

(c) @@ H, (r) Racemic
Pt
CH,;0
H, Optically inactive due to absence
(d) o (s) of chiral center
H
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178 RIS RS ORGANIC Chemistry for HT-JEE
9. Match the column : o
Column (I) Column (1)
Reaction Product
CHsD
(a) {p) T
{1) BD,: THF
{2) CH,C0,T
CH,4 CH,
D
) () H
(])BT!:THF
(2) CH,4C0,D
CHj CH,
H
(c) (r) D
(1) BD;: THF
(2) CH4CO,H
Ha
! D
d) (s)
(1) BH,: THF
(2) CH,C0,D

10. How many distinct monochlorinated products, (including stereoisomers) may be obtained
when the alkane shown below is heated in the presence of Cl, ?

(a1 (b) 2 (c) 3 (d) 4 (e} 6
11. How many distinct monochlorinated products, (including sterecisomers) may be obtained
when the alkane shown below is heated in the presence of Cl, ?

(a) 2 (b) 4 (5 (d) 6 (e) 8
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12. Match the column :

Number of
Wurtz reaction dimerization product
Na )
dry ether (P) >
CH, ~Cl+ CH, ~CH, ~Cl—3 (@ 6

© s cn, ~cH, —cH, —a—2e ) 3

CH; -Cl+CH, -CH, -Cl
dry cther

@ | on, -CH, -0 2 ) 1

H,C =CH ~CH =CH ~CH, ~Cl "

CH,
13, H——d

—‘:2—> (x). (x) =total number of di-chloro product
CH,—CH,—CH,—CH,

§-2-chloro hexane

.
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| ANSWERS -— LEVEL 2

1. A-a;B-¢;C-b

2. A-b;B-¢C-a;,D-¢;E-¢F-b;G-¢
3. abc

4. a

5. ¢

6. a-q-x;b-s-z;c-p-w;d-q-x
7. P+Q+R=10

8 a-g¢b-p;c~1;d-s

9, a-p;b-s;c-q;d-r

10. a

11. e

12. a-sgb-rc-p;d—gq

13. 9
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—

1. (R)-3-bromocyclopentene (shown below) reacts with Br, /CCl, to form two products, Y and
Z,Y is not optically active {does not rotate plane-polarized light). What is the structure of Y ?

@ Bry/CCl

——2 4 SY 4+ 7

B
s T S 0 O X
Bt

%
’/

-u,,‘

2, A-—2d , Reactant (A) can be:

OH
@/ (d) All of these
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(@) Ové ®) © CE @ Q:
Cl

Cl cl

Oy

4. —Zn

Which of the following products cannot be obtained in ozonolysis of o-xylene?

R
CHO
(@ (b) CH; —C—C—H
CHO
| |C1)
{¢) CH, —C—C—CH, (d) CHy — C— C —CHO
5. D@Z O —H", Major product of the reaction is :
OH )
HO
(a) (b)
—CO,K
6. | —clectrolysis 5 (4) (Kolbe electrolysis method)
CH, —CO,K (major)
Product (A) of the reaction is :
(a) CH, —CH, (b) CH, =CH,
(¢) CH; —CH =CH, (d) none of these
7. (z)” y AN, p H; » (C); Product (C) of the reaction is :
Il
OH

@ é ®) & | © Q | @ m
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O Br Br

9. The reaction of propene with H;0™ will proceed with which of the following intermediates ?

@?Hz OH
@
(a) CH, —CH,—CH, () CH, —CH— CH,
©OH, OH
|
(¢} CH, —CH —CH; (d) CH, —CH—CH,

10. Which of the following bromides is the major product of the reaction shown below, assuming
that there are no carbocation rearrangement ?

+ HBr —— C3H,,Br

(1 equivalent}

Br
Br
) (b) © B () Br

11. Which of the following reactions results in the formation of a pair of diastereomers ?
H,C. H

HBr

() ’l/

\C HEr

C 1. BH,, THF

\\‘H __HBr | @ Hy §H .
\>\/ ROOR, UV \>\/ 2.H,0,, OH-, H,0

12. What s a likely product of the reaction shown ?
H,C

%,

CH,
Br, /CH,0H
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13. Which of the following, when undergoing addition of HBr, will form ONLY a pair of
diastereomers ?

N cL H HO, H HaC, CHj

14. How many transition states and intermediates will be formed during the course of following

reaction ?
OH

7

H,0, H*

(a) 3 transition states and 3 intermediates (b) 4 transition states and 3 intermediates
(¢) 3 transition states and 2 intermediates (d) 5 transition states and 4 intermediates

15. Product of which of the following reactions, is racemic mixture ?

CH,
Pt H,C ci,
CHS 3 3
CHa,
H, CH3 Bt,
(C) T (d) HSC Hrer mC"_C-T:-_)
CH,

16. The product(s) of the following reaction can best be described as :

@/ HBr

{a) a racemic mixture (b) a single enantiomer
(¢) a pair of diasteriomers (d) an achiral molecule

17. Taking into account the stability of various carbocations and, as well as the rules governing
mechanisms of carbocation rearrangements, which reaction is most likely to occur during
the given reaction ?

D~ vl
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@ [>R_— —s

/-\ Br
(b) — Br®
\_463

(c) — @q@) Br
= (= OF

(d) None

18. Consider the following reaction in which the intermediate carbocation loses H* to give the
final product ?

Br

Which of the following energy profiles best represents the overall reaction ?

(@ ) /\' © N\ © ]\/\

19. Methyl vinyl ether, H,C = CH -— OCHj, reacts with Br, /CH,OH. If methanol is reacting as
water would, and if this reaction follows a typical mechanism of electrophilic addition, what
would be the expected product ?

Br, OCH Br OCH,4 OCH; Br O
(a) b © Br @ <
H,CO

OCH, OCH, OCH,

20. 2, 4-hexadiyne (C¢Hg) is allowed to react with Li in NH,(liq). The product obtained is
treated with 1 equivalent of Cl, in CCl,. Which of the following constitutional isomers are
possible products ?

Cl Cl Cl cl Ci cl
Cl Cl Cl cl
n m (un (V) )

(a) Tand I (b) II and 11
(c) IandV ) (d) Iand I

21. Which of the following is the best stereochemical representation when reaction between
1-methylcyclohexene and NBS react in aqueous dimethyl sulfoxide ?

OH OH
O WO WO
(a) (b) (@ (d) None of these
) Br “Br
Br
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22, Which of the followmg is among the major products of the reaction of
(E)-3- methyl 2-pentene with BH, in THF followed by the addition of H 2O2 HO ?

e >®f

23. Compare rate of dehydration of (1), (11) and (iii) by conc. HZSO4.
OH

(a) (@ = Gii) > (i b)Y () > () > (i)
(c) (i) > (i) = (i) (d) Gi) > (i) > ()

24. How many products will be formed in this reaction ?

7,
“ 1. 050,
_—
2. NaHS0,

(a) 10 ) 2
(c) 3 (@ 4
H A e
25, /C =C=C —C—#) (A). Product {A)} of the reaction is:
CH,4 C(CH;),CH,0H ¢

Br
CH, H —\_CHy
) Sy ® S
CH3 o CH; © CHj
Br
H 0O CH3 O Br
| :
26. CH3—(|]I-I +H,C ==CH, T (A); (A) is:

3
) —I—\ ) >=<
¢) (d) CH; —CH —CH, — CH = CH,
o = |

CH,
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27. Predlct the product (A) of the following reaction HO

|4
e {_"_:.') 'I/\

B v

i

=A

~

& -
L
. -
.

ohla AN
() Cb) (© @ 0
~ A [(: ‘ i
28, 'w -—-; gy Major- product (A) is! G Heste
R e (Major) el

{4& 7

\_- : . N D = S e
ty tea19

20
29, Di-imide (N H ) is used to reduce double bond of:

O

-~

ﬁ
N

N i q .
Ao gy cI:—~ 0 - (D) —c‘—Nl /J(c) --Nozfdj )(d)l =‘§'CH—
30. @ L, 0a) ”‘g‘%"s » (B) ”a=°'=°? ~(C)‘-_u,-.,; \p
2 CsHg0 A (__........._.........‘.M o l . ¢

End product of the reaction 1s
s . tpding v a‘;tﬂ"OH wrcgoenss e O

g%; 9. %i"f’

ccl, (Major)

Product (A) 1s C ;
- . C ! S
a1 Br
' H
— (b) m/< ©
‘ ‘ Br s r’\-..v
- e N :
&7 @ el L ohovie \, S~ A ¥.13
- P‘ s 7
32 \ cozH CO.H K B
Q I

~
3 co,u\1 cozﬁ TR Y

Compound (A) 1s
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40. The major product of the following reaction sequence is : U
1.B;Hg )
—_
>_-—\ 2. H,0,, HO : 2
-~ on " 'oH Ho/

DTS GG

41. Which one of the following compounds gives acetone (CH;,) C = Qas one of the product of
its ozonolysis ? T VN AE Ay

NN o i O

42, Addition of HCl to 3 3. dunethyl 1-butene ylelds two products one of whlch hasa rearranged
carbon skeleton. Among the following carbocations, select the possible intermediates in that
reaction ? Losooxea . 4

hITR

i + + + +
(CH,)3CCHCH,Cl ((CH3)3CCHCH3 . (CH3)2C|‘.C(CH3)2 (CH;), CCH(CH;),
' ; c
Cl /
) J'ﬂ)rﬁ‘.‘—'{" 1,07 . NS DL——-L,;:! o,
@12 - ' ®1L3 @ 14 HO (d)'2)3
(e).2,4" " - o~
43. Conversion of cyclohexen\c to cyclqhexano] can be conveniently achieved by :
(@ NaOH+H, 0 , 7/ N ' (b) Br, — H,0 y o« i
()] hydroborauon oxidation (d) hydroboration hydrolysis HO
44, Trans- cyclohexane 1,2-diol can be obtained by the reaction of cyclohexene with :
(a) K]VI“Oq, (b) 0504
(¢c) peroxy formic acid /H;0" popuisdpe () SeOpppetc 18 - .BE
45. Bromination of (E)-2-butenedioic acid gives - "\.‘ G b 1
(a) (2R, 35)-2, 3-dibromosuccinic acid . . ; {'; m;l N
(b) (2R, 3R)-2, 3: dlbI'OmOSLlCCH‘llC ac1d o ?HD e

(c¢) a mixture of (ZR 3R) and (ZS 35) 2, 3-dibromosuccinic acid
{d) (2s, 35)-2, 3—d1br0mosucc1mc ac1d oo ~ TN .-

46. The major product formed during theé reactlon of 1 methyl cyclopentene w1th CH 3CO sHis

3 Lo \ CH3 3 1‘[0( o CH3
L R SOy
OH N

“on
1
CH _C-OZH N. 6H electrolysis = N
47. || ' = (A} " 4 (B); Product (B) of the reaction is : ™
CH— CO H (twomo!e) w2l IR N HO I (1)
(a) CH4 —CH3 - (b) H,C =CH,
{(c) H—C=C—H (dY CH; =CH—CH =CH,
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O-H
Bry
———2__ 3 (lactone)
NaHCO.
/\/Y (Bromcl:ctomazanon) Cyclic ester
@ HODN) ®) A:OLO

0 Br
Br OH

H\/\ d
(c) g CO,H ( )I E o

49, O (1) (CF;€0,), Hg, CH,CHOH (Y .+ product (P) is -

(2) NaBH,, HO™ (100%)

Cyclohexene

OH OCH,CH, OH OEt
o o, @ (X
OH OEt
50. What is the major product expected from the following reaction ?

KMnG,,
HO™ cold

A % o e A

Br,/hv

5. CH;-CH=CH, (A) ; Product (A) of the reaction is :

(low conc.,)
(a) CHg4 —'C,IH—CH2 — Br (b) HC =CH—CH, —Br
Br
(C) CHS_? =CH2 (d) BI’—CHZ _"CHZ —CHz—BI’
Br
0] 0
[ I
Et—CH-C\O Et—CI—I—C\O
52. | A | ; Reagent {A) in the reaction is :
CH, - CH/ —>  CH,-CH/ gent () o
l I
/C == CH, /C =0
CH, CH,
(a) O5/Zn(H,0) (b) HIO, {c} Cr0,4 (d) Cold dil. KMnO,
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CH,
1.0s0, .
. _ :
53 5 NaniSo, Product of the reaction is

CH, :
OH ¢t LHy PH
Nl CH, &JOH Qi-—:loH @” CHg

(@) QSCH‘% O\ _Loon O\ L @\ _Lam

54, Which compound is a possible product from addition of Br, to 1-butene ?
Br
@ Ao~ & B Y
Br Br
(€ g™\ (d) Br/\B{\
T

55. Addition of Br, to cis-2-butene would give a product which is:

(a) achiral (b) racemic

{¢) meso {d) optically active
56. Addition of Br, to trans-2-butene would give a product which is:

(a) achiral (b) racemic (¢) meso (d) opticaily active
57. Addition of 0s0, to cyclopentene would give a preduct which is:

(a) achiral (b) racemic (c) meso (d) optically active
58. Addition of BH, followed by H,0, to trans-2-butene would give a product which is:

(a) achiral (b) racemic (c) meso (d) optically active

A OH

59. ; Reagent A may be:

(a) H,O0/H" (b) BH,.THF/H,0, —OH"

{¢) Hg(OCOCH,),. THF/NaBH,,.NaOH (d) All are possible
60. The major product of the following reaction is :

CH, —CH = CH, + Hpr 190,
(a) CH; —CH, — CH, — Br (b) CH;CH(Br) — CH,
(¢) BrCH, — CH = CH, (d) [>—Br
HO
HO 03 ay _HO
61. 2 (4) T2 B)
Identify (B) :
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[HYDROCARBONS (ALKENES)
0.0 O
@) J/_\f ®) ﬂ
HO (CHy)s — CO,H HO (CHy)s — CO,H

0 0 0 O
© )/_\( @ HO\LI
HO (CH,), — GO,H (CHy)s — CO,H

62. Which of the following is a major product of the reaction shown below?

CHy
Bry
@/ H,0 ’
e CHs CH, CH,
By "mQOH HliBr HiIOH
(@) CGlOH (b) Cngr ) Ejg'H @ QH{

H H OH Br
63. In methyl alcohol solution, bromine reacts with ethylene (ethene) to yield BrCH,CH,0CH,
in addition to 1, 2-dibromoethane because
(a) the methy! alcohol solvates the bromine
(b) the ion formed initially may react with Br~ or CH,0OH
(c) this is a free radical reaction
{d) the reaction follows Markovnikov's rule

64. Which of the following compound was the starting material for the oxidation shown below ?

0
HO

EMnQ, [H* OH + Co
0 OH

2

0]

@ /\U o O/v

65. Which series of reactions will achieve the following transformation ?

Br
A SN I ‘\]/\Cl
Cl

1 2 1 2
(a) Cl,/ccl, Br, (b) HBr Cl,/ccl,
(¢) Cl,/ccl, NBS/hy (d) NBS/hv cl,/cal,
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66. Taking into account the stability of various cycloalkanes and carbocations, as well as the
rules governing mechanisms of carbocation rearrangements, what is the most likely product
of this reaction ?

D<I‘<
1
(© Cf (d)

67. A triene is treated with ozone followed by zinc in acetic acid to give the following three
products. What is the structure of the triene ?

O 0] O O
Products = H*H HMH HMH
O 0
Sy —
e Bee
! =
2e6 0 )

68. Which of the following compound would yield trialkylborane shown below when treated

with BH, /THF ?

\/(B\/]\/
(a) 2-methylbut-1-ene (b) 2-methylbut-2-ene
{c) 3-methylbut-1-ene (d) 3-methylbut-1-yne

69. If the following compound is treated with Pd/C in excess of hydrogen gas, how many
sterecisomers of the product will be obtained ?
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(a) 1 ) (b) 2
©3 @ 4

70. Which is the most precise designation of stereochemistry for the products formed in the
electrophilic addition of DBr to 1-methylcyclohexene ? (D = *H, an isotope of hydrogen)

Br Br
: JCH, : CH,
o (X o (X
“D D

1 4CH3
(@ @ (d) both (a) and (b)
H

71. Consider the addition of HBr to 3,3-Dimethyl-1-butene shown below. What is the best
mechanistic explanation for the formation of the observed product ?

CHj H $Hs
| HEr ) { #CHs
CH; —C —CH = CH,———— g.,cm L —C
3 | 2 = f \
CHj H;C Br

(a) Protonation of the alkene followed by a hydride shift and addition of bromide to the
carbocation

(b) Double bond shift in the alkene following by the protonation and addition of bromide to
the carbocation

(c) Addition of bromide to the alkene followed by a double bond shift and protonation

(d) Protonation of the alkene followed by a methyl shift and addition of bromide to the
carbocation

72. Propene CH4CH = CH, can be converted into 1-propancl by oxidation. Indicate which sets
of reagents amongst the following is ideal to effect the above conversion ?

(a) KMnO, (alkaline) (b) Osmium tetroxide (OsO, /CH,Cl,)
(c) B,H, and alk. H,0, (d) O;/Zn
73. Which is the most suitable reagent among the following dlstmgmsh compound (3) from the
others ?
(1) CH,C=C—CH,4 (2) CH;CH, —CH, — CH,4
(3) CH;CH,C == CH (4) CH,CH=CH,
{a) Bromine in carbon tetrachloride (b) Bromine in acetic acid solution
{c) Alk. KMnO, {(d) Ammonical silver nitrate

74. The principal organic product formed in the reaction given below is :
CH, == CH(CH,)4COOH + HBr —Beroxide

(a) CH, — CHBI(CH,)4COOH (b) CH, = CH(CH,)4COBr
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75. When 2-butyne is treated with Pd ~ BaSO,; the product formed will be :

(a) cis-2-butene (b) trans-2-butene  (c) 1-butene {d) 2-hydroxy butane
. . WX .
76. In the reaction, CH3C = C —CH; — T L0 CH, —ﬁ~ﬁ—CH3,X1s :
O O
{a) HNO, () 0, (c) Oy (d) KMnO,

77. Which of the following alkene on catalytic hydrogenation given cis and trans-isomer ?

(a) HZC =C>‘ CH3 (b) H3C_@— CH3

CHs
H
(c) d) all of these
CH,4 H (
CH,
78. In the reaction of hydrogen bromide with an alkene (in the absence of peroxides), the first
step of the reaction is the ................. to the alkene.
(a) fast addition of an electrophilic (b) slow addition of an electrophile
{c) fast addition of a nucleophilic (d) slow addition of a nucleophile

79, Which of the following alcohols cannot be prepared from hydration of an alkene ?

OH
(a) /\/\/ (b)

© /]\/\OH @

80. Which of the species shown below is the most stable form of the intermediate in the
electrophilic addition of Cl, in water to cyclohexene to form a halohydrin ?

OH

>

OH

&

H
N +
@ CNH ® O\
q Cl
H
+ ¥
(e) (d) +Cl
%,
Cl *
81. The reaction, (CH;),C = CH, + Br*—— (CH;), C -CH,Br
is an example of a/an ............e.. step in a radical chain reaction.
(a) initiation (b) termination
(c) propagation {(d) heterolytic cleavage
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HYDROCARBONS (ALKENES)

82.

83.

84.

85,

Which of the following most accurately describes the first step in the reaction of hydrogen
chloride with 1 butene ?

(@) /W—>/'\/\ +Cle
(b) &) c ¥ AN /\/ + Cl-

(© Cl /\/—) .!/\/\-l-Cl_
@ DS A — Cl/\/\m—

Which of the followmg best describes the flow of electrons in the acid-catalyzed dimerization
of (CH 3 )2C CH 2
CH

3
CHj H.C
3
+|/—\ /7

CH
AN 7
(@) O HyC = C\ ®) S =/CHz\l /Hz_c\‘“—— N
H,C CH, CH, HsC CH,
H,C
Hj ’ \C CH
H,C = c / 2
H,C
3
CH
Q ¢2
o= cH, (@ HC—Cy,
CH,
H3C

Hydroboration of 1-methylcyclopentene using B,Dy, followed by treatment with alkaline
hydrogen peroxide, gives

ull| D willf D 1l OH ~ull] OH
() il OH ill H (©) ll] D (d) aill H

COOH Br
le) HOOCCH(Br)CH (Br) COOH
4
HOOC
P O
HOOC COOH —CBCrTZ> HOOCCH(Br)CH(Br)COOH
Q)

)

The correct statements with respect to the above pair of reactions are that

() the reactions are stereospecific

(ID) (X} is erythro and (Y) is threoisomer

(IIT) (X} is threo and (Y) is erythro isomer

(IV} each of (P) and (Q) gives a mixture of (X) and (Y)

(a) Iand Il (b) Tand III () land IV (d) Il and IV
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86. The products P and Q in the following sequence of reactions, are

, BtOH (i} O3 (2equiv.)
NHa(D (i) -~78°C, MeH/Me,5S

Me02C =
l COMe
CHO
U \ICCHO \O\ M%oﬁg:j\
COMe Me
87. 4-Pentenoic acid when treated with I, and NaHCO 5 gives :

(a) 4, 5-diiodopentanoic acid (b) 5-iodomethyl-dihydrofuran-2-one
{c} 5-iodo-tetrahydropyran-2-one {d) 4-pentenolyiodide

OH
H38Q,, 0°C | . ) . y
o (i/LCI HZO > (A} —g— (B); Product (B) of the reaction is:
@ Oj‘o 0) CE>=0 © ©:>=o @ CDZO

> Q

rd

CH = CHy
Brp (i) alcKOH (i} NaNH»
89, ol > (A) @ Nani, (B) @ Hadl » (C), Product (C)is:
(Styrene)
(a) Ph — C=CNa (b) Ph—CHz——-—CECH
{¢) Pr— C=C—CHj (d) Ph—CH=C =CH,

90. Which of the following will give a mixture of cis and trans-1,4-dimethyl cyclohexane, when
undergo catalytic hydrogenation ?
CH,

¢ (b) @ (9] @ (d) both (a) & (b)

Cis-3-6 dimethyl
cyclohexene
91. An optically active compound A with molecular formula CgH;, undergoes catalytic
hydrogenation to give meso compound, the structure of (A) is :
CH, CH,

CH, - CH,
o (a3

CH,
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o CH; — CHZ\C ) _CHy~ CHy )
. = + HBr ———— Products
~ ~ R,0
CHj CH, (Per-oxide)
How many products will be formed in above reaction ?
(a) 2 (b) 4
(@3 (dy 6
CHj3 < D
93. L=C_ %9 Product of the reacion is :
t
D CHj,
(a) Racemic {b) Diastereomers
{c) Meso (d) Pure enantiomers
94. cis-2-butene %) product ; Product of the reaction is :
(a) Racemic (b) Diastereomer
(c) Meso (d) E and Z isomer
CH; H H CH,4
05 ﬁ ﬁ
(a) (b)
Rate of reaction towards reduction using (115 /Pt) :
@ a>h (b a=b
(¢) b>a {d) Reduction of given molecule is not possible

R N _Rr 0
\C C d CH3-5-CHj
96. H-7| | >R
dimethyl sulfide
o0—0
Product A of the above reaction is :

I
Product A + CH3 —8S "—CH3

f
(@ R—C—R (b) R — CHO

(6) R—CO,H (d) both (a) and (b)
O
il

C—0—0—H
(MCPBA)

CH, CH,
\C = C/ d 3 Product; Produet is :

97.
u NH CH,Cl,

MCPBA —— Metachloroperbenzoic acid
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H .
98. é/ —WBHy THE 5 (4) ; Product of the reaction is :

(2} Hy0,,HO™
CH3 CHB CH3 CH3
H OH H H
) (b) © & (@
CH H H CHg
99, CH; —CH=CH, (1) THE : BD, (A) ; Product (A) of the above reaction is:
(2)CH4CO,T
(a) CH3 — CHD —CH,D (b) CH3 — CHT — CH,T
(c) CH; — CHD —CH,T (d) CHy — CHT — CH,D

100. Optically active isomer (A) of (C;H¢Cl) on treatment with one mole of H; gives an optically
inactive compound (B) compound (A) will be :

(a) CH3 —CH—CH =CH, ()] Cl—(llH——CH =CH—CH,4
CH,Cl CH,4
(¢) CH; —CH—CH, —CH =CH, (d) CH3 —CH; — CH—CH =CH,
Cl Cl
101. Anorganic compound C,Hg on ozonolysis give HCHO, CO,, CH3;CHO. Compound will be :
(a) H,C =CH—CH=CH, (b) CHy —CH =C = CH,
(C) CH3 — C = C — CH, @[]

102, O/ HCEOOH major product of this reaction is :
2
H OH OH OH

KMnOQ, N H* HBr
103. CH, -—CIH (A)—; ,(B) oo ©)

CH,4

Product {C) in the above reactions is :
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H CHj,

(a) CH3—C|—Br (b) CH3—(|3—Br
C|H3 ([3H3
CH,
(c) CH; —CH—H (d) CH4 — (I:H
CHp-Br (IIHZ -Br

CH,
| -
104. CH3 —C=CH, + (CH;),CHCH; — = —CgHjg(A)

Unknown {A) in the above reaction is :

(a) 2, 2, 3-trimethyl pentane (b) 2, 2, 4-trimethyl pentane
(c) 2, 2-dimethyl hexane (d) n-octane
OH
Bry MeQH :
105. ——2 3 HBr + (P) ————— (Q) ; Product (Q) is:
! O cl O
b) Br.
@ CH3O/\“/ ®) \.)J\OMe
ﬁ 0
(c) CH; ~C-OMe @ o M OMe
3
106- H+ 3 (A) cold dil. N (B) Cf03 > (C)
OH A KMnQ,4

Product {(C) of the reaction is:

O . (o]
(L oL o WX
O 0 O CHO

107. What is the major product expected from the following reaction ?

Q—CH.& —D-A , product
CH, CH, D D
(a) (b) © (d)
H H

cl H
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108. Choose the correct product of this reaction :

o
—t 2,
2.H,0
SetBr - OH
(a) '”"H (b) ol Br ()
Br

111.

112,

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [194 of 574]

www. almsdaretosuccess blogspat com [944 0345 996] [194 of5 74]

1. BHa/ THF ,
— % 4 A;Product A is:

2. Hy0,/0H"
CH, CH,
"H OH
(a) qm (b) OE (e O<
OH
O( 1. He(0A)2, 1,0 - Product; Product s :
“HH OH

2.NaBH,

OH
Choose the correct product of the following reactions :
o)
CHjy o OCH
1.
2. HgO" i’
CH,
gHs $Hy
(a) wl CH3 (b) @OH © @OH
= B = CHy
H CHj OH

CH,-CH
B
) OH
(@ wilH
Br
(d) i H
il OH
" OH
(d) i H
OH
311 CH3
@ a
CH,

How many stereoisomeric tetrabromides will be formed in the following reaction ?

/\/\/ 23[’2
cql 4

(a) 2 (b) 3

(do
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{HYDROCARBONS (ALKENES) :

s

113. How many stereoisomeric pentabromides will be formed in the followmg reaction ?

Br
W S B
& ccl,
(a) 2 (b) 3
{c) 4 (d) None of these
114, A P pefﬂ — (4) —E 5, (2) (major)
Identify (Z) in the above sequence of reactions :
(@ N\ A ®) A
0 CHy
@ ~ (d) 7 L-OF
CH, — CH —CO,K
115. | —electrolysis , (4) (Major)
CH; — CH —CO,K
Major product (A) of the above reaction :
@ A~z ® [T
© A @ (T
O
116. [/ N\ oy CF5CO4H / \ / \
(A B)

{only one enantiomer is taken)

Which of the following statement is correct about A and B ?
(a) A and B are mixture of diastereomers

(b} A and B are mixture of enantiomers

{c) A and B are optically active

(d) B is racemic mixture

CH,

117. CH30 NaBH; % ,p—H20 , () (one of the product)
0
H
HO O
Identify the product (C):
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Il I
(a) CH; —C—C—O0—CHj (b <|:H —OH

CH, —OH
CHO CHO
(©) (|:H —OH (d) (|JHOH
(’IJH2 —OH (leo

CHO ‘
HO® CH —CH—% Ph4Br®
118. > (X) 2= 3 s (V)
OH

Product (¥) of the above reaction is :

R
e ¥Se
CH = CH — CH, CH = CH— CH, — OH
.Qr .6
OH CH3

Na/ liq.NH; Bry

P

119. Inthe reaction Me — C==C —Et

»(Q) ;then Qis:

(a} A pure compound which is optically inactive due to internal compensation
{b) A binary mixture which is optically inactive due to external compensation
{c) A binary mixture which is optically active
{d) A pure compound which is optically inactive due to absence of chiral centre
(a)
(b (d)
120.

(¢
Which (n-bond) will reduce first, when above compound undergoes catalytic hydrogenation ?
(a) a (b) b ) ¢ (d) d
121. Compound A, which is a degradation product of the antibiotic vermiculine has following structure

=0

li
CH CH CH=CH—C
CHB/ Sew? \CHZ/ 2\cl/ \OCH3

O=

A) —2 , (g) @28 O (C) . Unknown (C) is:

Pd/C CH,Cl
C11H1404 o C11H1804 ™2 QHg0,
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C CH, CH=CH
4 \CHz/ e C\g -0 -CH,

(a) CHj; :

C CH CH CH c
® cay” NenyT ey N Neny” 0CH;

CH,

CH, o)

d C CH (’%

H CH UN

© cuy cuy Z\CHZ/ ™Ne? Ncny” ocHs
CH,

(d) None of these

0 0
122, @ 4, Q B @
N N No

Reagent {A) and (B) in above reaction are :
(a) A=RCO;H, B = H,0, (b) A=RCO,H,B = HIO,
(¢) A =RCO3H,B =0, (d) A =04,B = RCO;H

123. Rank the following in the increasing order of rate of reaction with HBr .

) oz _> @ @ ® HN __>

@R>P>Q (MR>Q>P
(c) P>R=>S5 dP>8>R

124. Select the reaction(s) that would result in the formation of 2-bromopropane.
(I) CH,CH = CH,, + HBr —ESIoXide (II) CH4CH = CH, + HBr — 4.,
(1) CH;CH,CH3 + Br, —™ (IV) CH3CH = CH,, + Br, — %4
(a) Iand III (b) II and III
(©) I, 11, and III (d) 1, I and II

125, Which of the following reactions generates the major product ? Ignore sterecisomerism.

(a) O/ + HBr — O:
Pr
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(1) Hg(OAc)y, Hp0, THF
(®) O/ (2)NaBH, i O:

(1) BH,
(2) OH™, H,0,, H20

126. In the given selective hydrogenation which combination is incorrect ?

(a) @ % Q (W.C. = Wilkinsons catalyst)
= =

(b) M W (W.C. = Wilkinsons catalyst)

H
OO0 (io
J
1. NaNH,
2. TsO—O
/N . Na/NH (1) MCPBA

127. > (A) > (B) » (C).
Compound (C) in above sequence of reaction is :
u O
H H
H
@ LOONA<X ®
0

0O

@ {O>—¢<_ > @ (O >—an-¢— >

o=n
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Major product {A) is :

(a) CH, (b

Br

o «ch

129. In the reaction given below, the product would be :

Cl)H
CH; —CH = CH —CH; —22% 3 CH, — CH, —CH —CH,
{a) a mixture of diastereomers (b) optically active
{c) optically pure enantiomer (d) a racemic mixture

130. Surprisingly, the reaction shown below goes through classical carbocation. What is the major
product of this reaction ?

Br
+ HBr —
{a) trans-1, 3-dibromocyclohexane (b) cis-1, 3-dibromocyclohexane
(c) trans-1, 2-dibromocyclohexane (d) cis-1, 2-dibromocyclohexane
131. The major product of the reaction given below is :
/\/\/OH _% ?
H,0
OH OH
® Br”’f-/'\/\/OH w Br\/:-\/\/OH
Br Br
(i) HO"I..)\/\/OH (iv) HO\/-:\/\/OH
0 :‘I;I 0 §H2Br
) CH,Br i) H
(a} (@) and (ii) (b) (iii) and {iv)
() (v) and (vi) (d) none of these
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132. Which reaction will occur at the fastest rate ?

Br
Q= QY =
Br
Br
(©) <:> _i) Q (d) /\[( HBr /\ﬁ?’r

i ©
Na
133. dry ether @

Above reaction is known as :

(a) Wurtz reaction (b) Wurtz fittig reaction
(c) Fittig reaction {d) Kolbe electrolysis
i
134. CH,—CH,—C—H 4P, 4
Product A is :
(a) propane (b) propanol {c) prapanoic acid (d) propene

135. Which of the following compound give diastereomers when treated with Br, in CCl,?

b O e D e e O
CH, CHy H" "cHy H™ e,

Methylcyclopentane 1-Methylcyclopentene 3-Methylcyclopentene 4-Methylcyclopentene
136. A mixture of C,Hg, C,H, and C,H, is bubbled through alkaline solution of copper (I)
chloride, contained in Woulf's bottle. The gas coming out is :
(a) original mixture (b C,Hg
(c) CyHg and C,H,4 mixture (d) C,H, and C,H,

137. /\/ %) Possible products —22/%44_, (y) products
OH (x)

The number of possible products for x and y is :
(a) 2,4 (b) 3,5
(€} 3,6 (d) 3,4
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| HYDROCARBONS (ALKENES)

138. Select the incorrect statement :
(2) Bromine is more selective and less reactive
(b) Chlorine is less selective and more reactive
(¢) Benzyl free radical is more stable than 2° free radical
(d) Vinyl free radical more stable than allyl free radical

139. Which of the following compound does not evolve CO, gas, when undergo oxidative
ozonolysis ?

=
(@) (b)
(¢) HyC=CH—CH =CH, : (d)@
140. cis-3-hexene —2 5 meso 3,4-hexanediol

trans-3-hexene —<2_ meso 3,4-hexanediol.
Choose pair of reagent (g, b) for above conversions.
(a) Cold KMnO,,0s0, (b) Cold KMnO,,RCO;H/H,0%
(¢} RCO3H/H,0%, cold KMnO, (d) None of these

Na 0Og PhyP=CH,(2mole)
Product (C) of the above reaction is :
{a) 1,3-hexadiene (b) 1,4-pentadiene
{c) 1,3-butadiene (d) 1,3-heptadiene

142. How many carbon-hydrogen bond orbitals are available for overlap with the vacant p-orbital
in ethyl carbocation ?

(a) 0 (b) 3 () 5 (d o

NeSore

To achieve above conversion, the reagents used will be :
(a) O4/H,0,, HO /A (b) HBr, alc. KOH, O3, LiAIH,,, H* /A
(¢) HBr, t-BuOK, O, KMnO,, A (d) HCl, KMnO 4 (cold), H* /A

O
144. %L—} X (major); Product (X)is:
/
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8.8 b 4

HgOAc Ac
145. Decreasing order of heat evolved upon catalytic hydrogenation of given reactants with a H,
(Pd/C) is :
(@) (b) (d

(@b>c>a>d Myd>a>c>b (c)d>c>a>b dDec>b>c>d

146. /I\/\ /j\/\ /U\./\ : v
(a) (b) () )

The correct order of heat of hydrogenation of given molecules is :

(@d>c>a>b bl)d>c>b>a
() b>a>c>d (dyd>a>c>b
1. Hg(OAc),
147. /j\/\/\ >
Z OH 2. NaBH, A

Product (A) of the above reaction is :

o -0 0 0

CH,4

148. C== CH,

+ HBtr ——> A
(Major)

Product (A4) is :

o Br Br
(@) \O<Br ) U © (@
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/@ ?g‘ Product; Comment upon optical activity of the product.

(a) Racemic mixture

(b) Diastereomers

{c) Meso

(d) Optically inactive due to absence of chiral center
CH;

150. CH; — C =CH—CH,4 Hg(OAc), /EIOH | ( 4y
(90%}

Product (A) of the above reaction is :

(|2H3 <|3H3
(a) CH3—C|‘. — SJH—CH3 (b) CH;—C —CH — CH,4
HgOAcOEt OFt HgOAc
(I3H3 (|3H3
(c} CH3—C —CIIH — CH,4 (d) CH3—(I3 — CH—CH,
I
OH HgOAc HgOAcOH
‘ e T AlpOs @H
151. Me,CH ClH Me —=——(A) &) Ago’ (B)
OH
Product (B) of above reaction :
(a) Me,C(OH)CH,Me (b) Me,CH — CH— Me
H
(c) Me— CH— CMe, (d) HO-—CH, — (CH,)Me
H
152. In which of the following reaction, Markownikoff's rule is violated ?
(a) CH, —O—CH=CH2%> (b) CHz — NH—CH = CH, — ="
4
(¢) CH; —S—CH =CH2%> (d) O,N —CH =CH, —2—
4
153. Decreasing order of rate of reactlon of molecules towards electrophilic addition reaction is :
CH3
(a) (b) © (d)
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(a)a>b>c>& byb>c>ax>d

dd>b>c>a Db>d>c>a
154. 2CH3 —C =CH2 M (A)
(major)
Ph

Product (A) is :

Ph
Ph
Ph
NO @@Q
Ph CH;
s Ph
5. | e (A% )
0“ “CH,— OH AT (majon)
Product (B) of the above reaction is :
OR
@] O OR
OR
Na o).
O 0O O—OR

156. Which of the following compounds gives the same carbocation on ionization ?

\)K( \/Qr/ N ~ AN

Br
1 2

(a) 1and 3 {(b) 2and 4
(c) land 2 (d) 1and 4

157. For the following reactions the major products are shown :

ks

H,C = CH— CH = CH, — ot H,C == CH— CH — CH3-"**5.CH,CH — CHCHj
| |
These provide an example of 1 control at low temperature and 2 _ control at
higher temperature.
1 2 1 2
(a) kinetic thermodynamic (b) thermodynamic kinetic
(c) kinetic kinetic {d) thermodynamic thermodynamic
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158. What is the product of 1, 4-addition in the reaction shown below ?

CH4 H
H OH

Dehydration of the above compound will give :

(a) meso product (b) racemic mixture
(c) diastereomer (d) optically pure enantiomer
CH, — CH,
H Cl HBr
160. W
CH = CH,
What is stereochemistry of product ?
{a) Racemic mixture (b) Optically inactive
(c) Diastereomers (d) Meso product
H H®
161, =—— " ToH —2—> 4 > /O
cHy O

End product formed in the above reaction is :
(a) Optically active  (b) Racemic (¢} Meso (d) Diasterecmer

162. How many moles of BH, are needed to react completely with 2 mole of 1-pentene in
hydroboration-oxidation reaction ?

(a) 2 mole (b} 3 mole
{c) 2/3mole (d) 3/2mole
OCH,
L H,0* |
163. T e 4 > B

Product (B) in the above reaction is :

0 0
OCHj
(a) (b) (©) (d)

OH OCH,

OH
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s R s

14
164. H,C =CH —CHSM———>1°;§?;;:$Q (?

Product of the above reaction is :

14 14
(a) H,C =CH —CH, —Br (b) H,C =CH— CH, — Br
14
(c) CH, _CL:H —CH, {d) both {a) and (b)
|Br Br

165. In which of the following reactions 1,3-buradiene will be obtained as a major product ?

(CH3),COK (2mole)

(b) HO — CH, — CH, — CH, — CH, — Off —Sonc:HaS0s

. H,(1mole)
() H)L =CH—C =CH iR
(d) All of these
/CHS cl 1. H,0 H*
166. H.C=C ey 2y > A ; Identify A.
2 ~ 20°C 2. Ca(OH), A
CH,
CH,
(a) CHy— C\-—/CHZ b) CH3—C|IH -CHO
O CH,
CH,
il
SO
167. —20 4,
OH
Product (A) is :
(a) (b)
() (d)
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C
168. ﬂS—)A (major)
b
“cH,
Bromination take place at :
(a) a b {c) ¢ (d) d

169. Which is incorrect statement about heats of combustion ?

a(5> r; A o< <

(c} Iso-butene > trans-2-butene > 1-butene (d) n-Hexane < n-Heptane < n-Octane

170. Predict the major product of the reaction,

CH, ﬁ

c:HB—c=cl:—CHZ—cHﬂCH2 < —H 5 (Product)
CH, ’

CH, CHj CH; CH,
(a) CH, ok —CHZ—CEO—/CHZ (b) CH3—|C\—0/(|3 — CH, —CH =CH,

CH; CH, CH3 CHj
() CH3—(|3= ¢ —CH, —CH—CH, (d) CH; —C— C—CH, —CH = CH,

OH OH OH OH

171. cold dil. KMnOy_, prodyct of the reaction is:

{a) Meso compound (b) Enantiomeric pair
{c) Diastereomers (d) Optically pure enantiomer

O H H H H

HO— o I Y .H

N\ ¢
172. CH30-—<;/ >c/ \c el >c/ Nt
A i | :
3 H H H
05 (dichloromethane)
(CHz),$
(4) + B)
Optically active Optically inactive
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Product (A) of above reaction is:
(a) CH30—CH—CH, —CH, —CHO

COH oy

(b) CH30 — CH,—CH —CH, — CO,H
(¢) CH30—CH—CH, — CH, — CO,H
(|302H
(d) CH40—CH —CH, — CH, — CH, — CHO
Lozt

0

173. ‘ @ Hy @3am)(1mole) . b ducts ; Comment up on optical activity of products.

10%Pd/C
(a) Diastereomers (b} Racemic mixture (c¢) Meso (d) Optically pure enantiomer
0 / ‘

174. W + HBr ———— Product
{1 mole)

Addition of a mineral acid to an olefin bond leads to major product, Identify it:

0 o Br
] Br
O
(d)

H, (one mole)
175. >
7 ? P10z Product

In polyenes that contain differently substituted (C=C) double bonds, it is possible to
hydrogenate chemeselectively one (C=C) double bond. Product is :

(a) (b) (c) @ (d) ?
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176. L/OH_MEE%—) Product

(MCPBA —— meta-chloro perbenzoic acid)

Stereochemistry of the product of above reaction is :

(a) Meso {b) Racemic
(¢) Diastereomers
d) Optically inactive due to absence of chiral center.

Conc. Hy50
177. 2 4

Identify product (P).

o

N

178.

A isomerise to B on addition of traces of acid H,504. Compound (B) is :

=
I
(a) (b) (c)
R OH

s0Cl,

179. TS

Product (A) of the reaction is :
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R
R

(b) (© (d) None of these

0— | HY (exce“) — 11X S(A). Product (A) is :

=
(a) (b) (C) )

181. Which of the following reactions do not represent th or product of given Birch reductions ?

@ @— lig. NH3

Gy
Na

(111)@ TR (iv)@ T nNm NH3 ©

0000

OO0 =

{(vii) 2-butyne —) cis-2- butene

(a} (O, (iii), (vi) (b} (iv), (vi), (vii)
(c) (iv), (v}, (vi) (d) (i), Gi), (v), (vii)

OR

Product (A} is:

spot com [944 0 345 996] [210 of 5 74]

(ii)

CH,4
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with an electrophile.

183. O _Hoa (A)‘;'j—ooﬁw (B)
2 70%

Correct statement about above reaction is:
(a) A =cis-2-chlorocyclohexanol,
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| — OH OH
@j oD OH “ O
OR OR OR OR OH

Hint : Think carefully about the relative stabilization of developing positive charge, when the double bond reacts

s

B =cyclohexeneoxide

(b) A =rrans-2-chloro cyclohexanol, B =anti-diol
(c) A =trans-2-chlorocyclohexanol, B =cyclohexeneoxide
(d) A =cis-2-chlorocyclohexanol, B =anti-diol
184. —H%_, predict the major product
le) HO
@ O@ ®) © )@J)Ij(d)
H HO
0
185. \@& (A) ; Product (A) is :
{Major)
H H
H
) jé © \é\ @ \é/

Br
186. (I 82py_ 82pr —a Major product of the reaction is :
4

H
)Br ,BI‘82 )Br82
(@ “y H (b} OZBI' (c) OEBI'BZ () “y Br82
- z Z < VBr82
% Br82 > H > H 2,
Br82 Br82 Br H
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CH,
(a) Diastereomers {(b) Racemic mixture
(c) Meso {d) Pure Enantiomers
™ | | .
188. —cl;, > Product/s obtained is/are :
N
H CH,
(a) Diastereomers (b) Racemic
(c) Meso {d) Optically pure enantiomers

189.

©)

Ph,P=CH Ph4P=CH .
'@ 2 2y 3 2 3 (x); Product (x)is:

0

QIO (01
i, /\

(c) CH( O (d)

©)
©

©)
©

CH-CH,
CH,
190. CH4 —CH, —CH, —CH, —c: —CH, —OH—E" 5 (A) ; Product (4) is:
CH, (mejoD
(a) CH; —CHy — CH, — CH, —C —CH — CH,4
CHy
(b) CHy—CH,—CH,—CH,—CH = C (g:z
() CH; — CH, —CH, — CH, —C =CH,
&,

CHj
I
CH,
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191. CH, —CH = CH—CH, S SN
RzOz,A

(Anti —Markownikoff's addition)

Comment on optical activity of the products:

(a) Racemic {b) Diastereomer
(c) Meso {d) Optically pure enantiomer

8]
|
192, m ciy-bo-0n > (A) : Product (A) is :
{major}
OH
OH
OoH
OH

RCO;H R , .
o acemic mixture
193. A
{alkene) Cold dil. KMnQ,

» Meso-cormnpound
Alkene (A) will be :

(a) cis-2-pentene (b) cis-2-hexene
(c) cis-4-octene {d) trans-2-hexene
194. + PPhS—) (A) + POPh3
Hiwe il Me (major)
Me H
Product (A) is
(a) trans-2-butane (b) cis-2-butene (¢) 1-butene (d) Iso-butene
195. In which of the following reactions, two products will be formed other than phosphonium
ylide (POPh5)
O

(a) + PhyP =CH;—— (b) CH3CHO+Ph3P=C|I—CH3——>

CHs
0

Il I
(¢) Ph—C—H+PhaP =CH—Ph——> (d) H—C—H+PhyP =CH—CH; —>
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196. To carry out the given conversions, select the correct option:

I
/ Rl—C—R2+R2C02H
O
R J—
. -9 O\ /H b ”
C C R, —C—R, + R, — CHO

R_2/ \ / ™~ R_2 OH

O \ |
R, —CH —R, + R, — CH, — OH

(a) a = Ag,0, b =Zn/CH4CO,H, ¢ =LiAlH,
(b) a=H,0,, b=CH; -S-CHj3, c¢=NaBH,
(c) Both (a)} and (b)

{d) None of these

197. The product (A) of given alkoxymercuration de-mercuration is :

CH,4
(1)Hg(0,CCF;),, CH30H | (4)
(2)NaBH,4, HO™ (major}
OCH, OCH;, OH OH
(a) )] (c) (d)
?Na
_ HC=CH HY Hy L A0y
198. CH,; —C =CH, > > 535430, PR
End product of the reaction is :
CH,
199, Major product of the given reaction is :
. HI (excess)
{a) CH, _(I:H— (|JH2 (b) CHy — (|3H —CH,4
I 1 I
(e) CH; —CH, —CH, —1! {(d I-—CHy, —CdH, —CH, —1
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200. The rate constant for a reaction can be increased by a the stability of the reactant or by b the
stability of the transition state. Select the correct choice for a and b.

(a) decreasing, decreasing (b) increasing, decreasing
(c) decreasing, increasing {d) increasing, increasing

201. Major product of the given reaction is :

H,C = CH, + >x==CH, 2, Product
© '{—H (b)X
\
i
(C) X (d) HZC =C—CH2 —CH2 —CH3
0
202. + Ph,P==CH,—> (A)
Major

Major product {A) is :

OH
(a) é (b) O (¢} (d)

203. In the given reaction, only one alkene undergo preferential oxidation by electrophilic
ozone. Identify product (P) of the given reaction:

OMe
Og .
/@/ Me,8, —78°C then NaBH, (551;3@)
| CO,Me | CO,Me
(a) (b)
CHO OH

O
{c} CH,4 —E’IJ—CH?_ —CH=C—CH, —CHO
é)Me
OH
(d) CH; —~(|3H—CH2 —CH=(C—CH,; — CH,; — OH
(l)Me
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204. CH,—CH,—CH = CH, —2%— (P) ; Product (P) is:
(major)
OH Cl

Cl
Cl
205. O/\COZH — (A) ; Major product of the reaction is :
NaHCO; ? )

206. »(A) 0%, (py

O

O .
I
0 0
OH
=
@WOME H
Pd—BaSO4

Product (B} is :

N i
(@ Ph—CH-CH=CH-CH, -C-H (b) Ph-CH =CH-CHO
(¢} Ph-(CH =CH), —-CHO (d) Ph—(CH =CH); —CHO

207. Isobutene, in the presence of HySO 4, forms a mixture of two isomeric alkene (CgHjg). The
major alkene is :

CH, CH, CH,4 CH,

@) cHB—cI—CH=C|—CH3 ®) CH3—(|3-CH2—('3=CH2
i, b,
CHj; CHj, CHj CH;

| | |
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An unknown alkene (A) reacts with 3 mole of H, gas in presence of platinum catalyst to form

1-isopropyl-4-methyl cyclohexane. When unknown alkene (A) is ozonized and reduced,
following product are obtained

i i 0
H—C—H H—C—CHy;—C —C— CHj,

The alkene (A) is :

(a) é (b) é (c) @ (d) @
0
I

208.

[ [
CHy —C—CH, —C—H

/CHy
(1)NBS A= 050
3 SV
209. (2) Mg/ether i (A) CH;—CH,—Br (B) H30, ©
Product (C) is
OEt OEt
H
OH OH
(a) (b)
OH OH
OEt
H
(o) OH (d) Both (a) and (b)
willOH
210. The following reaction take place in high yields.
CO,CH,
| —)Hg(c:\ch Product

Use your knowledge of alkene chemistry to predict a product even though you have never
seen this reaction before
CO,CH,
CO,CH
gopoas
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(a)
HgOAc

(b)
HgOAc



(©) (d)

OH OH
0 0 O 0
o, [ o 1l
211. 8, C—C—H+CH; —C—C—CH;+CHy —C —C—H
(2)Zn Glyoxal 2,3-Butanedione Pyrualdehyde
What is the ratio of glyoxal to pyrualdehyde obtained in the above reaction ?
(@) 1:3 () 3:1
c) 3:2 (d2:3
CH,4
212 Na_ . (A) % , Products
) lig. NH; n
Which of the following product cannot be obtained in above reaction ?
i i j I
(@ H—C —CH, —C—H (b) CH; —C—CH, —C—H
i
(c) CH,4 —(llH —C—H (d) None of these
CHO
CH CH + - 050, (10~ mole)
213. N o7 %+ (CHy)3N —O+H,0——— 5 A4 (GH4)3N
~ TMAQ
CHg CH3  (0.034 moles)
2, 3-dimethyl-2-butane
(0.025 mole)

(TMAQ — trimethyl amine —N — oxide)
Product (A) is :
CH; CH;
CH3\ - CH, |
(b) CH; —C—C —CHj;

(a) —
-~ ~
CHy” Mo/ TCHy I
OH OH
i i
(C) CH3 —C—CHB (d) CH3 —C— C(CH3)3
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214. HO N Hy0"
A &

Product (A) of the reaction is :

OH OH

(@ (b)

(J] @@ (d) None of these

OH

215. —H W)

(major}

Product (A) is :

(a) (b) O(

(9] d
e, e I~ _ e
216. = LH; = Ly = LH;
cHy” CH,0” CH,OCH,”
(a) (b) {)

Arrange the above in the decreasing order of reactivity towards HBr :
(@a>b>c bYb>a>c
(c) b>c>a da>c>b

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [219 of 574]



www. almsdaretosuccess blogspot.com [944 0 345 996] [220 of 5 74]

217. Which reaction has the lowest AG™ or (Activation-Energy)?

HBr r
B GIS ¢
Br
& HBr
o Lo o =Y
Br Br

218. Which of the following will rearrange ?

+ +
1) (2) (3) G
+ +

(@1 (b) 1and 3

(C) All (d) 1’ 2: 41
219. Which of the following is most lkely to undergo a favorable hydride shift ?

@ 1 0 7k/
@

@ g G Ek/
@

220. Energy profile diagram for dehydration of 2-butanol using conc. H,50, is given below :
A

PE

& a
(|>H Me — CH,— (|3H b

C
Me ~ CH, — CH - Me CHj

A 4

Reaction co-ordinate
Product (b) of above reaction is :

(a) 1-butene (b) cis-2-butene
(¢) trans-2-butene (d) iso-butene
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221. How many alkene on catalytic hydrogenation given isopentane as a product ?
(a)2 )3
()4 @5

222. Which of the following would not rearrange to a more stable form ?

(a) + ®)H N

© > (d)/\r

223, Consider the following reaction, . B
BrCH ,CH,F + SbFg — 2 CHy — CH, + SbFg

-60°C
+
r
In this reaction SbF; acts as:
{a) an acid {b) a base
(c) a nucleophile (d) an electrophile

224. @—BWL Major () —2cholic , Major(¥) —H-2E, Major(2):

KOH/A Peroxide
Product (Z) is:
Br
{a) O/ (b)
Br
Br
Br
() (d)
CHq—1 \W(B)
225. CH,—C=C—H b, “h— ,4)7 1
BI-CaCOS (e
Relation between (B) and (C) is:
(a) Enantiomer (b) Diastereomer
(¢) Geometrical isomer (d) Meso
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226. The reaction of HBr with the following compound would produce :

asae
Br
OH
@{ ) W ®) on
Br
Br.
B
@ r @ Br
Br
Br
Br
227. @ + Br, 20, is an example of:

{a) Nucleophilic addition {b) Nucleophilic substitution
(c) Electrophilic addition {d) Electrophilic substitution
(e) Free radical substitution

JOIN IN OUR TELEGRAM CHANNEL https://t. me/AIMSDARETOSUCCESS [944 0 345 996] [222 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [223 of 574]
HYDROCARBONS (ALKENES) o Fa €9 7 g 231

Ll@|l2|lo|3|ol4+|w]|s | mlse|m]7lo]s8 o

C

9. | |10 |y |13 | ) |22 [ @) [18.| @ |14. | ) | 15. | ) | 16.] (©
F17. b |18 | (@ [19. | [20.| ) |21. | ) |22. [ ) |23.| b) | 24.{ (b)
i25. | ) |26. | ) [27-| (@) |28. |y | 29.| (@) |30.| ) |31. | @ [32.]{®)
:33. [ (a) |34.| ) |35.|b) |36. | b) [37.| () [38.| () |39.| &) | 40. | b) “
141, | (a) [42.| () [43.]() |44. | (© |45.] (@) |46.| () |47-| © |48.| ®)
- 49. | ) |50. | ) |51.| ) |52.|@ [53.|®) |54 ] |55.|®) |56.]| @
57| () |58. 1) [59. | [60.|) | 61.| ) |62.]() |[63.|@ |64.|®m)
65.] () |66.| ) 167.1(d) |68.|@@) [69.]) |70.|c) |71. | @) |72. | © ||
73. [ () |74. [ (@ [ 75. @ | 76. | © | 77. | ) | 78. | ®) | 79. | (@) | 80.{ (@
81. () [82.| ) |83.|(a) |84.|(a) |85.|(@) [86.-|(d) |87-| ) |88.| ()
(89. [ (c) [90.](d) |91.|(b) |92.|(b) [93.|(a) |94.|(a) | 95.|(a) |96.]| (@)
97. | ) [ 98.] @ |99.| @ [100.| (@) j101.] (b) [202.| b) |103.| (@) [r04.] B)
105.| () [106.} () [107.] ) |108.| (b) }109.[ (d) [110.| (&) [111.| (&) [112.{ )
113.{ (a) [114.[ ) [115.] (© |116.] (a) [117.[ ) |118.| ®) |119.| &) |220.] (d)
121.| @) {122.| (© [123.| @ [124.| ®) |125.] @) [126.| (a) [127.| &) [128.] (©
129.] (@) [180.| (@) [131.| (© [|132.| (@) {133.| (& [134.| (@) [135.| (@) |136.] (©
137.] b) [1388.| (d) [139.| (@) |140.| ®v) {141.| ®) [142.| ®) [143.| ®) [144.{ )
145.| () [146.| (0 [147.] ) |148.| (a) |[149.[ (@) [2150.| (b) |151.] (2) |152.] (@)
153.| (o) [154.] (@ |155.| ) |156.| (0 |157.| (@) [158.| @) [159.| @) [160.] (©)
fl161.| b) [162.] () |163| ) |164. (@) [165.| (@) |166.[ ®) |167.| &) [168.] (a)
|169. © [170.| m [171.| ) |172.| () |173.| ) |174. @ [175.| by [176.] (b)
177l o [178.] ©© 1179.| m) [180.| © |81 @) |182.| @) |183.] (@ [184.] (@
185.] () [186.| (b) [187.] (a) |188.| (b) [189.[ ®) [190.[ ) [191.) (@) |192.] B)
193.| (o) [194.| ®) [195.] (© |196.| (© [197.| ®) |198.| (@) [199.| ®) [200.] (©)
201.] () [202.]| () [203.] B [204.] (@) [205.| ) [206.| (© [207.| &) |208.] ) ||
209.| m) |210.| ®) {211.] © |212.} (@ [213.| ®») [214.] (@) {215.| () j216.] (b)
[217.| (@) |218.| (© |219.] @ [220.| ®) [221.| by [222.] @ [223.| (@) |224.] ©
225.|(b,c) {226-| (0) [227.| (©
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PR

1. Reagents
A. HCI B. Br, C. Hg(OAc); in H,O | D.B,Hg(BH;)inether
E. H,0, |[F.KMnO, inH,0 | G. HOBr H. NaBH,

In each reagent box write a letter designating the best reagent and condition selected from
the above list of reagents.

Reactant Reagent Product
: {CH4),CHCH(C)CH,
(@) D 2-Chloro-3-methyl butane
. {CH4 ),CHCHBrCH,Br
(i) D 1, 2-dibromo-3-methyl butane
(CH4),CHCH == CH, (iii) D {CH4),CHCHOHCH,Br
3.methyl 1-butene 1, bromo-3-methyl 2-butancl
(iv) D (CH3),CHCH(OH)CH4

3-methyl-2-butanol

(CH3),CHCH(OH)CH,,0H
(V) D 3-methyl-1, 2-butanediol

2. Propene (CH; — CH = CH,) can be transformed to compounds (a to j) listed in the
left-hand column.

Write letter designating the reagent, you believe will achieve desired transformation. In the
case of a multi step sequence write the reagent in the order they are to be used.

No. of Write

Desired Product X ) Reagent List
Steps  options -

a.| CH,CHBrCH,Br one A. | Hg(OAc), in H,0

tb. (CH3),CHOH wo B. | B,H¢ in THF
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HYDROCARBONS (ALKENES) IR 233
. €. | CH5CH,CH,0H two C. | NaBH, in alcohol
d.| CH,COCH,4 three D. | Br, in CH,Cl,
e.| CH,;CH,CHO three E. | H,0, in aqueous base
£. | CH3CH(OH)CH,Br one F. [ HOBr (NBS in aqueous acetone)
8- | (CHy),CHBr one G. | HBrinCH,Cl,
h. | CH4;CH(OH) CH,OH wo H. | 0sO, in ether
I . | CH3 ~CH, -CH, —Cl | three L. | Thionyl chioride (SOCl,)
[j- CH; -C=CH two J. | NaHSO, in aqueous acetone
K. | NaOH in alcohol and reflux
L. | NaNH, (strong base)
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3. Ineach reaction box write a single letter designating the best reagent and condition selected
from the list at bottom of the page.

(F.S., > first step, $.S - second step, T.S. — third step)

Reaction Reactant Options Producr

A. NaBH,/alcohol | B. Ph—-CO4H/ CH,Cl, | €. PCC D. CH;ONa/CH4OH

E. B,Hg in THF | F. H,0,/aq. NaOH G. H,PO, & heat |H. AICl;/C4Hg

I O, inCH,Cl, | J. Br,yinCH,Cl, K. 20%KOH & heat | L. Ph —Li/ether
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4. Match the reagents a-j with products A-J. There is one best product for each reaction.
Br

™
Ly
&~

(x)

The molecule (x) is the starting material for all reactions in problem. Do the ones you know
first and then tackle the rest by deductive reasoning

Products Reagents . Option

- (a) H,0 heat, pH 7
QO
(b) C/Lk OH
Fy ol
\&on T
oA {c) tBuOK, polar aprotic solvent
(1) 03, ether
(d) | (2) H,0, NaOH, H,0,

(e) Brz, Ccdl 4

® | NBS, hv,ccl,

0
i HO
o @ | WHOW
B N Br R (2) NaOH, H,0
1) BH,, ether
a (h) ( 3
OH Br gr (2) H;0,
H o (1) 050
Br Br Br N . Vs
. $ Sepr | () | (2) NaOH, H,0
!n () | H,/Pd/C(EtOH)
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o f Y

5. Match the column:

o wma
(a) [CH3—C =C—CH,4 (p) | cis-product with H,/ Pd - BaSO,

- (b) | CH;—CH,—C==CH (q} | Trans-product with Na/lig. NH;
(c) | CH; —C ==CH (r) | White with amm. AgNO,
(d) [CH;—C=C—FEt (s} | H, gas with Na
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6. Match the column I with column II and with column HI (Matrix).

Column- 11 Column- 111

Number of chiral center
present in product.
Reaction Nature of product formed | (Consider only one isomer in
case of racemic mixture or
Diastereomer)
“ (@) A’"ff/H Bry (P) | Racemic mixture w) 0
CH, cCly
i Br
D) iy O (@) | Meso x) 1
CH, f
Bry
ccl
I (e) Cla {r) | Diastereomer 04 2
CH,
(d) LC=C_ "> | ) |Vicinal dihalide (z) 3
H CHj,
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7. Match the column I and II.

Column (1) Column (i)

Reaction Product

: OH

of Oums |of O

(2)NaOH,H;0
(b) @ {1)BHq/ether (Q)
’ (2}H505,NaOH, H, O OH
(c) O___Chﬂzo_, (r) O:

. Y OH ]
H T oq

{d) @ Cly/CCly (s) CE
Y Y cl

HO — — OH
8. (1 L;»(A) 2) +>(B)
(3) AN op' ) @ L;»(D)
OH o °

u Sum of molecular mass of A, B, C, D (i.e. A+ B + C+ D) is equal to :

T

NIt ]
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HYDROCARBONS (ALKENES) R 239
9. (1) C,FCIBrl —H?;—)(A) (exclude stereoisomer)
(allisomers)  Ni
(2) C4H;g (alkene)—2—>(B) {exclude stereoisomer)
(all isomers)
'Total number of products A and B (i.e. A + B) is equal to :
10. _ |
Reaction 1 Reaction 2 |
CH,
CH,
H B
r H + Br
CH
[ED -——1-9 P) o
CH | (rans) —B2s (@
CH CCly,
H ‘ Br H —!— Br
CH
3 CH,
Reaction 3 Reaction 4
CH
3 CHy4
H I Br H ‘—l— Br
CH
| (eis) —Bs Ry i
CH ccl, " (trans) —22 5 (S) il
| CH CCly
CH l
3 CHy J
Sum ofproductsP Q, S(iie.P+Q+R+8)is equal to :
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|

11. Comprehension ;

Viadimir Markovnikov rule : ;
Alkenes undergo electrophilic addition reactions. it is triggered by the acid acting as;
a electrophile toward n-electrons of the double bond.

MarkovnikoV’s rule states that when an unsymmetrically substituted alkene reacts:
with a hydrogen halide, the hydrogen atom adds to the carbon that has the greater
number of hydrogen, e.g., :

CHy
Saenea e[ %

1-methyl cyclopentene 1-chloro-1-methyl cyclopentanc
Mechanism :

Step - 1 :>—CH3+ H-C — CHs (o
- Cl

e
By g

(fast)

Step- 2
P (fast)

. Which of the following is most reactive toward Markovnikov addition ?

f
O 0
(a) Q (b) @ @ (d) @:

. What is the energy profile for the given reaction ?

|
o] ol ﬁ/\

Reaction co-ordinate o [Reaction co-ordinate

(© I _ (d) I /J\
E E

Reaction co-ordinate Reaction co-ordinate
In which of following reactions carbocation rearrangement is possible ?
(a) (CH4),CH—CH = CH, —9_, (b) (CH3)3C — CH = CH, —2—

0eC 0°C/Cl,
(c) Ph—CH, —CH =CH, — 23— (d) All of these
4
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D. Identify the major products ry, r, and r, in the given reactions.
HBr
CH3 '—Hz—o) Iy

Br OH

CHj CHs
(© in all the reactions (d) in all the reactions

E. In which of the following reactions, product is racemic mixture ?

(a) CH, -CH, ~CH =CH.,, 8, ) CH:’\c ¢ " __HBr_
3 2 - 2 CCl, H -~ \CH3 Cccl,

CH CH,
el HBr (@) All of these

F. Inwhich of the following reactions, diastereomers will be formed ?

CH;
o
CH
I
. CH
HBr HBr
(@) CH ccl, (b) ccl,
3
Br
(©) — B, (d) All of these

ccl,
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: ’*;
12. Comprehension |
@
CH, —CH, — GH = CH, + CH;OH —~——}j——>CH3—-—CH2~——(|3H—CH3 ’
Consider the above reaction and answer A to E.
A. What is electrophile in first step ?
@ ‘
{a) CH,4 (b) H®
®
(¢) CH; —CH, —CH —CHj, (d) HO®
B. What is nucleophile in first step ?
{a} CH,OH {(b) 1-butene
() H,0 (d) CH; -O-CH,4
C. What is electrophile in second step ?
®
(a) CH,4 (b) H®
@ ®
(<) CH; —CH, —CH—CHj,4 (d) CH, —CH, —CH, —CH,
D. What is nucleophile in second step ?
(a) CH; —CH, —CH ==CH, (b) CH,0H
(&) H,0 {d) CHy — 0O —CHj,4
E. Which step is rate determining step ?
(a) attack of nucleophile CH;OH (b) attack of electrophile H®
®
{c) attack of nucleophile H,0 (d) attack of electrophile CH,
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13. Match the column I and II :
Cl_l_mn (I N Column (II)
Conversion Reagent
CH3 Br :1‘)“‘
(a) ? % c (r) S0,Cl,/ hv (2 equivalent)
—
\ CH,~ Cl

|
(b) g Q (q) NBS (2 equivalent)
CH, Br
I (c) g Ql (r) NBS then SO,Cl,/hv
—

CH,-Cl

(d) Q g (s) 50, Cl, / hv then NBS

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [235 of 574]




www.aimsdaretosuccess.blogspot.com [944 0 345 996] [236 of 574]

TS . 0 7 TORGANIC Chemistry for IIT-JEE

ANSWERS — LEVEL 2

1. O-AG)-=-B;D)-G; (v)-C; (v)-F \
2. a-D;b-A,C;c-BE;d-ACFe-BEFf-Fg-Gh-LKi-BELj-DL

3. Reactionl:B,D; Reaction 2 : E, F, C Reaction3:1, A
Reaction4:L, G Reaction 5:B,L, C

4, a-Cb-D;c-A;d-F,e-L;f-J;8-Eh-H;i-B;j-G

5. a-p,qb-rsc-r,s5d-pg

6. a-r,s—-z;b-p,s-y;c-p,s-y;d-q,5-¥

7. a-r;b-p;c-q;d-s 8. A+B+C+D=312

9. A+B=5 10. P+Q+R+5=8

1. A-b;B-¢;C-d;D-b;E-d;F-d 12. A-b;B-b;C-¢;D-b;E-Db
13. a-q; b-p;cs;dr
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h

C — CH,
PCI (1) BNTNH,
1. Sy (A) —mineralod (B) Product (B) is :
70-80% (2) H®
CH =CH, C=CH CH
- et e;

Br; (i) alc. KOH H_,
2. @ G NaNH, n(go)r Product (A) is :
(a) H,C = CH—CH = CH, (b) CH; — C = C —CH,
(&) CH; —CH, —C = CH (d) CHy — CH = C = CH,
| =0
3. CH,CH,C==CH — 2z >J—H (k)

lig.NH, ~ Et,0

Product (K) of the above reaction s :
OH

C= C —Et = C—Et
(a) (b
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OH OH

C=C—CH, —CH, C=C—CH,
(© (d)

4. CH, —CH, —CH, —C = CH+LiNH, y (A) —CHadeS%_, ()
Lithium \ .
amide

¢
Give the structural formula of compound (B) :

(El) CH3 —_ (GHz)z —C = C —SO3H

(b) CH3 —_— (CH2)2 —C = C —CH3

(© CH, —(CH,); —C==C—CH, —0O—S—H

O=tn—0

(d) CHy —CH, —C =C—CH,

- CH, - CH — CHy

§ o .
5. é —_— : This conversion can be acheived by :

(a) NaNH,, CH,CHO (b) NaNH,, CH3—CH2—CH2—Br
(c) KOH, CH; —CH, — Br {d) KOH, (13H2—(IZH2
Br Br

6. Which alkyne will give 3-ethylhexane on catalytic hydrogenation ?

N Y
(a) (b) X (c) (d) All of these

7. Reactant P gives products Q or R.

H
H
(CHy)y ||| —a(@( or (HyCayy
H
P Q R

The possible reagents are :

(I) 2Na/liq.NH, () H,/Pd/CaCO,(quinoline) (I} 2H,/Pd/C
The correct statement with respect to the above conversion is/are :

(a) Q is obtained on treatment with reagent (I)

{b) R and Q are obtained on treatment with reagent (i)

(c) R is obtained on treatment with reagent (I)
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{d) R is obtained on treatment with reagent (II)
Br —(CHy)py —C=CH NN, 4y Lindlar gy, brodict (B) is :

Catalyst
H
H H
(c) (d) Br —{CH,;)—CH =CH,

Ph—C=CH —¥2 _, Major product of the reaction is :

MeOH
" Ph >C e <H o Ph >c e <OMe
H H H H
(c) Ph— C=C— OMe (@) Ph-G =cH,
Clll OMe
SN L (A) : Product (A) is :

ph_? —CH,

Product

Cl
9o

(a) Ph—CH=CH, (b) Ph—C==CH (¢) Ph—CH,—CH, (d) Ph—C=CNa

Which combination is best for preparation of the compound (A) shown below ?

2
Haw'c  oH,CH,CHyC = cH
CH3CH, (A)
(a) € ™~ CH,CH,CH.Br M=, 4y H '7& — CH,CH,CH,Br € =1, 45
CH,CH, CH3CH,
H CHj
% Z
= 1. NaNH,, NH = 1. NaNH,, NH
() HiC ot g T8 ,(A) (d) HmTo_gr 272 L (A)
2. BrCH,CH ,CH,C=CH / 2. BrCH ,CH ,CH,C=CH
CH,CH, CH,CH,

Which one of the following is the intermediate in the preparation of a ketone by hydration of
an alkyne in the presence of sulfuric acid and mercury (II) sulphate ?
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. () 2,

To carry out above conversion, (A) and (B) respectively, are :
(a) NaNH,,Cl—CH, —CH, —CH, —Br
(b) NaNH,, F—CH, —CH, —CH, — Br
(¢} NaNH,, —CH, —CH, —CH,; — Br
(d) NaNH,, 1—CH, —CH, —CH, —1
I

2
14, H—C==C—Ph s> Product; Product obtained in this reaction is :
H- N, K
{(a) Pr—C=CH—1 (b) Ph—CH—CH, —1
| |
(c Ph—C=C—1 (d)I—C=C—H
— {i) NaNH,, NHy H, N . <.
15. Qc = CH s (&) i (B) ; Product (B) is :
H /H

T

C

CH
‘ |
C=C
@ ) ©/ Il{ C \\ n @ @

16. Which of the following alkyne on treatment with H,(2 mole) / Pt gives an optically inactive

compound ?
(a) 3-Methyl-1-pentyne {b) 4-Methyl-1-hexyne
(c) 3-Methyl-1-heptyne (d) None of the above
17. CaC, HO ,(A)_RedhotCutube , (By Product (B) of the reaction is :
(Calcium carbide)
(a) Toluene (b} Ethyl-benzene (c) Benzene (d) Butyne
18. What is the final product, C, of the following reaction sequence ?
N 1.NaNH,
_ 2. CH4CH,Br
A NaNHlia) g
B— 2 _C
CH,Cl,

Br Br Br
Br Br
a) \)\]/\ (b) \/‘\)\ ©) \)Y\ (@ \)\(\
Br NH, Br
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19. CDmpound (}Q‘ﬁ O_ CH2 — CH2 —_ CH2 —_ CH3

AgNO
L—3> Precipitate
O O 0
|| || || || I CHO

H— c: CHy,—CHy ~C—C—H+H—_—C—C—0O-H+H_C—_O—-H+]
MeZS CHO

Compound (X) will be :

(a) @-m: CH—C=CH (b) C>=CH_CH2_CECH
(c) @:CH—CHz—CECH (d) ©=C= CH—C=CH

20. Choose the sequence of steps that describes the best synthesis of 1-butene from ethanol :
(a) (1) NaC=CH ; (2) H,, Lindlar Pd
(b) (1) NaC==CH ; (2) Na, NH,
(c) (1) HBr, heat ; (2) NaC=CH ; (3)H,, Lindlar Pd
(d) (1) HBr, heat ; (2) KOC(CH;); , DMSO ; (3} NaC=CH ; (4 H,, Lindlar catalyst
21. Which alkyne yields butanoic acid (CH,CH,CH,CO,H) as the only organic product on
treatment with ozone followed by the hydrolysis ?
{a} 1-Butyne (b} 4-Octyne (c) 1-Pentyne {(d) 2-Hexyne

22, (A) —22 2“2 @—CHZ—Cﬂz—CHZ—[l ]l

Carlina oxide
Unit of unsaturation in compound (A) ?

(a) 7 (b) 8 (c) 9 (d) 10
0

23, H,0® > (A) NaOH‘> (8) Kolbe electrolysis > (C)

Prodgct (C) of above reaction is:

(a) H,C =CH, (b) CH; —C=C —CH,

(¢} HC=CH (d) CHg4 — CH =CH —CHj;
24. To convert 1-butyne to 1-D-butanal, one would carry out the following steps :

() Sodium amide, then D,0

(II) Disiamy lborane, then hydrogen peroxide/sodium hydroxide

(IIT) The transformation can not be carried out with the indicated reagents,

(@ L followed by II  (b) II, followed by I  (c) III (d 11
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25. An unknown compound (A) has a molecular formulaC Hg. When (A) is treated with excess
of Br, a new substance (B) with formula C,HgBr, is formed. (A) forms a white ppt. with
ammonical silver nitrate solution. (A) may be :

{a) But-1-yne (b} But-2-yne
(c) But-1-ene {d) But-2-ene

26. One mole of 1,2-dibromopropane on treatment with X moles of NaNH, followed by

treatment with ethyl bromide gave a pentyne. The value of X is :

(a) One (b) Two (©) Three &) Four
CH,
27. CH3~CH-C=CH excess HBr

The product of the above reaction is :

CH3 Br Br CH3 Br
(a) CH, - CH - CH - CH, (b) CHy - CH-C = CH,
Gy Br CHj; Br
(¢} CHy-CH- <|: ~CH, (d) CHz - CH - CH, - (!ZH
Br Br

28. CH; —C = C—CH, KM, ,(4)

Product {A) is:

0 00
(a) CH3—-CH2—-(1!—(I,!—H (b) CH3—g—(l3|—CH3
H OH
(¢) CH;—CH—CH—CH, (d) O == CH—CH, —CH,CH =0

9. | |10.] (&) |11.| (b) | 12. | (d) | 13. ] (O) 14. | () | 15. | (© t16.] (a)

17, © {18.| (@ | 19-f (@ [20.| (o [21. | &) [22.| © [28.| (& |24-} (©

1 25. | (a) [26.} (@ |27.-| (© [28.] )
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5Y:\ ALKYL HALIDES

Substitution Reactions (S,;,,S,, S ,)

1. Which of the following is not expected to be intermediate of the following reaction ?

T
O

+ 3H,
(a) (b) () (d)
CHy
9 Br——=a——H .
. + Nal ——— product; S, product of the reaction is :
H—————--CH3 Acetone N
CH, ~ CH,
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CH, CH, CH3 CH3
I H H—A—1 I——CH, ——#
@ g cn, P H cHy @ H——cH, @ =
CH, - CH, CH, - CH CH, - CH, CH, - CH,

3. RateofS . will be negligible in :

Br Br Br Br

4. What is the major product obtained in the following reaction ?

CHZ—Br
@ W product
Br
CHZ NH2 CH2 —Br CHZ—NI'-I2 CH4-NH,
@ ®) @( © @ @ ©/
CH,
I
5. C1-CH, —({I —-CHy -CH; —Cl+ 1" —(r> product; Major product of this reaction is:
CH,
CH, CH,
| I
{a) I—CHZ—C‘t—CHZ -CH, -l {b) C1-CH, —(‘3 —~-CH, -CH, -1
CH, CH;
I I
(C) H2C:C—CH2 —CH2 =C] (d) Cl—CH2 —c|: —CH2 =CH2
CH,
6. Which of the following expressions is representative of the rate law fora s N2 reaction ?
(a) Rate = k [electrophile] (b) Rate =k [electrophile] [nuclecphile]
{¢) Rate =k [nucleophile] 2 {d) Rate =k[electrophile] 2

7. HQ(F+ Nal (1 mole) —2€0m 5 (A) ; Major product of this reaction is :
Br (major)

(@ H>U< ® 1 P N\ @H H
H H Br H Br>©<1
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FALKYL'HALIDES (SUBSTITUTION) ‘ _
8. Which of the following alkyl halide undergo rearrangement in S ; reaction ?
CH,
|
(a) CH; - (II CH- CH; (b) (e U (d) All of these
CH, I

9. Arrange the following three chlorides in decreasing order towards S N Feactivity.

® " @ /\[/ 3) /\/

(A)1>2>3 (b)2>3>1
()2>1>3 d3>2>1

10. Which compound undergoes nucleophilic substitution with NaCN at the fastest rate ?

(@) By \/\X (b) Brj/l\/\ () Br\></\ (d) Br><\/\

11. Rank the following in order of decreasing rate of solvolysis with aqueous ethanol (fastest —

slowest)
CH3 CH3 Br
e O
Hzc =C—Br Br CH3 *"CHCHch(CH:g)z
(1 2 (3)
{(a) 2>1>3 b)1>2>3
(c)2>3>1 4 1>3>2

12, The reaction of 4-bromobenzyl chloride with sodium cyanide in ethano! leads to the
formation of :
(a) 4-bromobenzyl cyanide (b) 4-cyanobenzyl chloride
(c) 4-cyanobenzyl cyanide (d) 4-bromo-2-cyanobenzyl chloride

13. Which of the following reactant will not favour nucleophilic substitution reaction ?

(a) (b) Ph - Br
Br
CH,
(c) CH; C:‘. ~CH, —Br (d) All the above

-

= LI

(D
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Conversion of [ to 1T : :
(a) takes place by S {b) takes place by S .

(¢} takes place both by § Nt and SN2 {d} does not take place

Which is the correct reaction coordinate diagram for the fol]owing solvolysis reaction ?

AG /\/\ ' AG
(a) (b)
Reaction Coordinate

Reaction Coordinate

AG M AG
(© (d)
Reaction Coordinate

Reaction Coordinate

15.

14(3 labelled

16. RCO.H ——2_ s product; Product of this reaction is :
olabel
OCOR OCOR

{¢) both (a) and (b) (d) None of these

I
CH,

17, NBS . (A) —SHsSNa , (B) | Product (B) is :
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£

I

S—CH,

CH,-S~CH;

(a) )

S-CHj
CHZ—BI

(c) (d) None of these

18. Which of the following represents the correct graph for S N2 Teaction ?
4

log (rate)
(a) . N
f 7 ! - 1
CH, - Br CHg - CHy- Br CHy — CH- Br $H
R CHj
log( rate) ~
-
(b)
[ | | P
CH; - Br Et - Br i-Pr—Br t_-Bu-Br
N
log (rate)
(c)
| ! I >
CH; - Br Et-Br i-Pr-Br t{_Bu-BRr

(isopropyl)
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log (rate)
(d) \/—\/

| | | -
CHg ~ Br Et—-Br i-Pr-Br t-Bu-Br

19. Which of the following graph represents correct graph for S, reaction :
A

log (rate)
(a) [ - T = |>
CHj - Br CHy — CHy— Br CHj - lCH— Br H,
CH;  CH, —(|: ~Br
CH,
A
log (rate) >
(b)
I I | 1
CHB'—BI' Ft — Br i-Pr-Br t—=Bu-~ Br
F,
log (rate)
(c)
l | 1 t’
CH,y - Br Et - Br i-Pr-Br t-Bu-Br
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A

log (rate}
N \/\/

.

I I I -
CH3 - Br Et-Br i-Pr-Br t-Bu-Br

20. Which of the following is most reactive toward S, reaction ?

Cl cl cl Cl

(a) (b (c) d

CH3 Cl N02

21. Among the given pairs, in which pair first compound reacts faster than second compound in
SN1 reaction ?
(a) CH3 _CH2 _CHZ —CHZ —Bror CH3 "‘CHZ _C|H_CH3

Br
C|H3 C|:H3
(b} CH; -C—CH, —-CH, or CHj; —CllH— CH -CH;
|
Br Br
Br Br
(o) or
CH,4 CH,
| |
(d) CH; -C-CH, or CH; -C-CH,
| J
Br I

22, What is the major product of the following reaction ?
H,C =CH-CH, -OH—=_ Product

€XCess

Br
|

(a) CH3 _CH—CH2 —-Br (b) Hzc =CH—CH2 —Br
Ff-r ?H

(¢) CH; —CH-CH, —OH (d) CH; —CH-CH, —OH
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23. SN1 and SN2 products are same with {excluding stereoisomer) :

cl
(X oY
Cl
© (d) Ph — CH ~CH-CH,
, Cl
Cl

24. Consider the nucleophilic attacks given below, Select in each pair that shows the greater Sy
reaction rate.

0
BTN )\/O)J\CH3+ “CN
® (m

(B) H;C-Br+ "SH or H,C-Br + CH;5H

) (2]
(C) <:>—Br +Cl™ or <:>——Br + 17 in DMSO
\) VD)
D) <:>—Br +Cl” or <:>—Br + 1" in methanol
(VII) (VIID
A B C D A B C D
(@ O; (V) ; (VD ; (VIID (b) (I ; (D ; (V) ; (VIID
(c) (O; am; (V); (VID (d) (D ; am; (V) ; (VID

25. Which of the two stereoisomers of 4+-butyleyclohexyl iodide (12717) will undergo Sy

substitution with ** 1~ faster, and why ?
1127

1127
o

{a) A will react faster because it is the more stable of the two isomers
(b) A will react faster because it will yield a more stable product, and the transition state for
both reactions is of the same energy

(c) A will react faster because the approach of 121~ can depart unhindered.

(@) B will react faster because it is less stable than A, and the transition state for both
reactions is of the same energy
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JALKYLIHALIDES[(SUBSTITUTION))

26.

27.

28.

(Z)-2-Butene reacts with Bry/H,O. The resulting bromohydnn when treated with
methoxide in methanol undergoes an intramolecular S reaction. Takmg into
consideration the stereochemical consequences of the reac on mechanism sinvolved,
choose the final product(s) of these transformations. \ 2

ca
1. - . . L

O - ' 0

(I Ht"“A\'"'CHZi (I} HyC llu/LA‘mH .-M')&V""'H o8

H3C' - H . H CH3 H3C e, CH3

(a) (1) only L Teraveny L, T
(c) (IID) only o ' e ’ (d) Equa] amounts of () ind (II)

Bohoe i et o U0 rpude o fled oo Y el A
Rank the followmg spet:lesh in Skder of decreasmg nucleophll}mty in a polar prz)uc solvent
AN i)

{most — least nucleophlhc) A id) Ly
A_'lc uﬂh!b) 0 e B A {0}
o] oy oy ¢ ST U
CHaCH,CH -~ 1 O CH-;CH2CH25' < i el e e D8
A CHD HO i " 2 (2 (E) 07T G G HLL M
(@ 3>1>2 v.(b)..-.—Z >3 (€ 1332 (d):i2>1>3

Identify products of the given reactions : L o
) OTs ] k _
LY . vi) f:hl,

0 i;) Ly O (-ﬁ-}
. CH:"CO""N& Product . | o .
s,!t i ‘(‘UCH‘-,COZH ' ’ SRR Er

\ M,eQi'LbJ ; RN % Y | 0 SV Y

Rgaction-l
e
' WOTs

L)
i - . GH3CO,Na " :
Reaction-2 } i .x;t@; L . “_CHZEC%Z“F* Product') s {cHD) ':": —<_@ > AL

VNMEZ
! - \\\ CH3

. -——g (" “‘ r“) 303 1 HD)- ¢—(_\ (i)
{a) -+ enanuomer

NME NMEZ O

o CHa oot (O SHSa—@ )
(b) Q + enantiomer ; O\ Y A

NMez ¢ :e rs, neleaind’s s a N.M?zn gaiwollet«dto dun v LRE

\\\ L | T
N H
- (¢} .\ e r"@ product is obtalnled in- both the react10ns .
NMe2 gt o Lw) ‘

“Lt

H3 h
(@ <I \( " single product obtained in both the reactlo}l}'/\
NMU bﬂb l) diod (bj Hx:. u 4-.'1’."{2"_. ']8 i :')) )

S
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38. In the given pairs of alkyl-halide, in Wthh pair the first compound is more reactive than
second compound toward S, reaction ? V=" T (| 2)H0.1D D - HD ,k B e
I

(a) (CHJ),CHBr or CH3—CH2 —CH, -Br
(b) CH4 -CH3'= CH2~Br,JorﬁCH3 ~CH;CH = 1bo1q gniwollot ads Yo rdxidW
(¢) Ph-Br or“CH;; ZCH, -CH, -Br

29. (d) CH, =CH-CH,=Cl>ora H,C =CHEC
*apt 107 A (D) g, 0 (5}
39. In the given pair of reacnon in whlch pair.the second reaction is more reactive than first

toward S N2 reacnon ? e R "L’
() (31.13 —CH 2= ar CH Sq_ CH, OLI'I?WOI iy ALY bmr(or) ionhq ot 2 36dW  bE

teh T am 1] hﬁ ?
"”’CHZi .CH, ~CI'CH; G T Et”’ 0~ - BBt eHd

() CHy " cH, LY B0 — Bt -0-B¢ [ (or)’Sj'hﬁ—j*--' H
LV o 2] u( 2

3. Ia "ce:lli -—FH -g:a&tgsgm"p; %%-BEHL_ 2 nfOE;,t.Sl+(bt it) %.ldﬁ Phlll..if
(¢) Et- C1+CH30 — Et-0-CH; {or) l[‘ H
it AmH A A om  (2) 0 (3) H3C -8 ifCHUH
DEx > Cl+ CHy0” — Bt %0 -CH, (3) NH, .nDMF €H2

m,
gD O™ § amy- sHO , \ ¢HD cHD
P> Pbh ot
eV (.‘}lefugr +Ehs Et| "3:¢C0 HaeR in omsH H

H-rzEt = Br + Ph, N—->E+ NPhaﬂ H-ﬁ;;-,-»ﬂ[ gd),m H~—t+—H (5}

]
40.H- AJnong the followmg pair of reactions in which pan' 'thé second reaction is more reactive than
ﬁrst in SN‘ react_lon ? M ! H '
31, (@);Me}CCl* HyOms” Me;COH ¢ ... (on) ot SLMeyCBr + H,0—— Me3C0H

3AWOll (b)! Me3cc1+CHaoH“—> MeC 2 OCH 3 (61) Me;C2Cl'+ H;01 3d biuow adW .28
4] (sunqcn lmn [T = u¥) ¥ znoinsat

0
il f + oMt (A)
) 1 M C—~OH¥
banibxa 54 x)r(km Sy (Cﬂﬂmmm Atz ‘&éi___ﬁ U.r:mm (8)
(c) Me3CCl+ H20 —> (or) Me;CCl+ H,0 1 é-jeﬁ — %1~ 5 ()
(2M)
nib(d) A11 of these 1, ms1enos (9) 29es9135b (d) 2e269m0i (B)

e A} P O[T Y NI Y Nioma s e
41. Which is a true statement concermng the transition state of an S "z' reaction 2idW .98

(a) Closely resembles a carbocatlon intermediate
32. (b)iThe e]eetrophlle is responsible for the reaction :actitmq— gHO-HD = ¢HD (8)
(c) Lower is energy than the starting materials Y0 - sM ()
(d) Involves both the nucleophlle and electrophnle /\rcmr «
(

g | -
42, Increasmg th‘éncéncentratlon ofa nueleophlle ina typlcal Sy reaction by a factor of 10 wxll

cause the reaction rate to : ,M-éa.‘.‘.&)_. (A)e—-—-—-——- }L(}‘md + longd-fonotda-p  XE

S]] beod

(a) increase by a factor of 10 (b) 1ncrease by a factor of 102
(c) decrease by a factor of 10 H (d) remam “about the ‘same") Pubord
e a el
43 o Decreasmg the concentration of an electrophlle ina typmal SN2 reaction by a factor of 3 will
cause the reactlon ratio to :} H ) [ J @ L 2) ()
(a) increasé by a factor of 3 | (b} increase by a factor of 3
(c) decrease by a factor of 3 (d) remain about the same

! I
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44, Increasing the concentration of an electrophile in a typical 8 2 reaction by a factor of 3 and
the concentration of the nucleophile by a factor of 3 will change the reaction rate to :

(a) increase by a factor of 6 (b) increase by a factor of 9
(c) decrease by a factor of 3 (d) remain about the same
45. Consider the following reaction and select the best choice that represents the reaction.
CH,
"2, - @ —
mrH Na” SCH2CHs  product
CHj, CHgy CHj
'."‘H "-._H
a
@ d\ CH,CHj3 ®) G)\SCHZCHS
© m SCH,CH, ) m S — CH,CH,
I
Me—]H
46. Ei——0D — XM, Product; Identify the product.
H
SH H H SH
Me —1—H Me——H HS +—Me H——Me
@ Et——0>D (b} Et—1—>D © gt—4——p @ E——>D
H SH H H
47. The reaction,
H OH H (l
\/< +80Cl, —> ~_ + 50, + HCI
proceeds by the........... mechanism.
(a) SNi (b) SNz (] SEz (d) SNI
48. Consider the following anions.
0 0 ~ 0
I CcH ISI 0" © I
CF3—-S5-0 6 5_"_ CH; -C-0~
Il
0 O

m (m (Im V1)

When attached to sp°-hybridized carbon, their leaving group ability in nucleophilic
substitution reaction decreases in the order :
@I>M>U>IV bI=>I>V>10 () IW>1>II>11 (dIV>I0>I1I>1
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H—1—CH, os
49. — gy % Principal organic product of the reaction will be :
2
Ph
Ph Ph
(@ ppg—1— () y—{—sph
Ph Ph
Ph Ph
Ph —f—CH, H—1—CH;,4
© ge——a—oa1 ) y—1 pn
Ph Ph

50. Reaction of R-2-butanol with p-toluenesulphonyl chloride in pyridine follc;wed by reaction
with LiBr gives:
(a) R-2-butyl bromide (b) S-2-butyl tosylate
(c) R-2-butyl tosylate (d) S-2-butyl bromide

51. The compound which undergoes S, reaction most rapidly is :
(a)

O s

52. Addition of KI accelerates the hydrolysis of primary alkyl halides because :
(a) KIis soluble in organic solvents
(b) the iodide ion is a weak base and a poor leaving group
(c) theiodide ion is a strong base
(d) the iodide ion is a powerful nucleophile as well as a good leaving group

Br (b) Br

Br

53. Which of the following phrases are not correctly associated with S N reaction ?
{1) Rearrangement is possible
(2} Rate is affected by polarity of solvent
(3) The strength of the nucleophile is important in determining rate
(4) The reactivity series is tertiary > secondary > primary
(5) Proceeds with complete inversion of configuration
(a) 3,5 (b} 5 only
(c) 2,3,5 (d) 3 only
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54. 5020, (4) B, (B) L (€) , Product (B) is :

SH SH Br Br
(a) ;Br () ;Gl (© ESH (d) !I

. - . . 1 . .
55. Energy profile diagram for an exothermic reaction, A——B ~25¢ 25D, is given below.
|
T 3
PE. B c
A D

———H
Progress of the reaction —3»

The rate determining step of the reaction is :
(a) A— B (b B—C (e C—s D {(d) can not predict

CH,

56. _NBS L (A)

Major

Major product is (A) is :

Br Br
Br
57. &/\ . WBI/DMSO _, nrajor product (X)
S 2cond1t10ns

The product X is :
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58.

59.

60.
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r Cl
(0 (d)
&/\Br /

Relative rate of reaction of the following amine with methyl iodide is:

Ng
y o
(B} ©

(aA)A>B>C b)A>C=>B &B>C=>A (AB>A>C
H
PhCI-IzO\ \C".OTS
- H
c \ , Nal
7 C--- OCH, : >
H H ' Dimethyl sulfoxide
OCH,
Major product which you expect in the above reaction is :
H
I "\ - #OTS ocH Ph\ 2
NG JH 2
C c/
a) (¥)  C==OCH, ) :  ¢---0CH,
H ’
H H
OCH,4 OCHs
A
.H
OCH,Ph ogH,PR, .- OTs
™~ H 2 .
DAV PN
@ u¥:  §OCHs @ i C-aH
v S
OCH,4 OCH,

HS H
NaOH in
> (4 +
aqueous EtOH {major)
H Cl CGH]DS

Major product of the above reaction is :

= .o

S

©
SIS
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[\ (R PR T LTSI 0 M SR 1S5 I -« I .
1 TS DI B

| s e Ry Coan@ 8 T ATy

. R

CH, —C—C14 WCI;_I?:J&TK-‘;-)-Majbr product of the reactionis: -

R T AR B R SR ETRP S G T
. ST IR

S

61.
CH3 OTs R S uy . ;,P._h.. : ¢ .
CH3 14 ‘Ph .
(a) \c ¢ (b) CH; — —CH—CH _
'c‘-“«'-'CH/' L0 \JCHé- 23 e il 1?.:n;| bifedn - 2 ‘o x A 00
QH)\ ,"'g ° CH3 o .J
' it R B TR - ‘ i
CHS\ 14/Ph /\/] CH3\ — C/Ph"
(©) c=c¢l I N
CHy” 4 . NCH, & _3f\
: - W HY o H VL o)
62. The decreasing order of reactlvn:y of the compounds gwen below towards solvolysis under
identical conditions is :
A N TH TR NT ST ) AV IS EOC S o) NI SN RN MR
' ' N i i wo oot g e g vaw v N
CH - C—_CH3 CH;I— '-{8[-13 ; fdr 1 Jl. Loy b .
. (O EPTE S Ea N
CHj - C-CH /\
I A1 1€ rub M 3 QO _
. R . HBC g ) . “v Pl
240 (-EL: AR R -
!F_ll Y\ l i':‘
o . @ a am |
(@ 11> > 1 () [ > 11 > I (@ M>H>1.L . (dI>1>II
. W) i e O
-— b
iy, (& A08 B ot y ',
)
. . ) ) W
63. OH 1-One Eg. NaOH » (A); Product (A) is :
2 MeBr_ S Ty
g . . t' dgbnile - 5 £ .8a

"OH
[HD

(R)—Z -octyl tosylate is solvolyzed in water under ideal SN1 condmons T?g product(s) wﬂl
FENLA T~ i FA

64.
YHRE W el T ADSK AT ! buguav LoAtgogqs T pefe
. P.“ -
(a) R-2- octanol and §-2- octdnolinal:1ratio - o _-) i
. l(b) ‘R-2-0¢tanot and'§-2° octanol inal5:1 Tatio O (d} ~ 2(\ u

(©) R-2-octanol only
(d) §-2-octancl only ‘
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WENIG Commisery for SRS

7 @ T

CH,Br CH,0H OCH4
75. Relative rate of reaction with H,0. ' '
' H_ ONS
caa\
|
@ CH:;/ (ii)
3
NS = —0— i_@_
(a) () > (i) > (iii) () Gi) > (1) > (iii)
(e) Gi) > (ii)> (i) (d) Gii) > () > (i)

0] o]
76. )J\/U\ 2eq KNH; | n—CgHo—Br s (P);
NHj (1) then H,0%

End product (P) of the above reaction is :
o o0
(2 J\a: | () ’_I_M
0 0 ' o o
) )k[::k @Igu\

77. Which of the following statements is correct regarding the rate of hydrolysis of the
compounds (A} and (B) bySN1 reaction ?

S @—Br OO'—BI

A B
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(a) Areacts faster than B (b) Breacts faster than A
{c) Both A and B reacts at the same rate {d) Neither A nor B reacts

78. What are reactant X and product Y in the following sequence of reactions ?

0O
_Q_CH3 .
—=3 _yproduct ¥

O Ethanol-water

79. Transition state of given Sy is:

CH,—Br i CH,—O—R
O =
Sy, reaction

- NNE B(+) +
OR OR
i oH © oH
P WH ; WH
Br Br
3D &(+)
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272 L ORGANIC Chemistry for IIT-JEE
5@ Bk [ 5= 1#
OR OR
N \ JH
+ TH : 'H
'BI' .BI'
se 5(-)

80. CgH,3;Br+OH™—— C4H;30H + Br™is an example of:

{b) Nucleophilic substitution
{d) Electrophilic substitution

(a) Nucleophilic addition
(¢) Electrophilic addition
(e) Free radical substitution

81. Transition state 2 is structurally most likely as :

T.S.2

T5.3

intermediate 2

intermediate 1

product

reactant

(b) ransition state 3
{d) product

(a) intermediate 1
(¢) intermediate 2

awwes—vma |
Li@|21mM}3 @4 | @S5 [m]|6 [ M|7 |®]|8 @
9. [ () (10.{ () [1L.] (o) {12. | (a) |13.{ (D) |24. | (@ | 15.| b) | 16. | (©
17. | @ | 18.§ (@) [19.] (© [20. | (@) [|21.{ b) | 22.| @ | 23.-{ (& | 24. | (O
25. | (d) [26. | (@) | 27.) (d) | 28.] (a) |29.] (a) | 30.| (@) | B1.{ (&) | 82. | (D)
33.| (d) | 34.| () | 35. |A(a) [ 35.{BM®)|[36.| (d) |37.] &) | 38.| (d) 139.] (b)
40. ) (d) {41, | (d) {42.] (@) |43.] (c) |44-| (b) |45-] (©) [46-| (d) [47.| (&)
48.| b) {49.| ) | 50.| (d) |51.{ ) |52.| (d) | 53.] (a) | 54-| (&) | 55- | (a)
56.| (@) [57-| ) [58.| () |59.] (¢) |60.| (b) [61.]| (c) | 62. (d) | 63.] (a)
1 64.| (b) [65.| (c) |66-| (c) |67-|(d) [68.] () |69.| (d)|70.| (&) | 71.] (©
72 ) |73 @ |74 | |75 | @ |76-| ) |77-{ ) | 78. | ) | 79.| (d)
80.( (b) | 81.{ (0
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1. Statement-1 : Nucleophilicity order in polar-protic solventisI” < Br™ <Cl” < F~
Statement-2 : Due to bigger size of I” it is less solvated in polar-protic solvent.

{a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

{b) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation
for statement-1.

{¢) Statement-1 is true, statement-2 is false.

(d) Statement-1 is false, statement-2 is true.

2. Statement - 1 : CH, —CH, —Cl + Nal—2€" ,cH, _CH, -1+ NaClJ

Statement- 2 : Acetone is polar-protic solvent and solubility order of sodium halides

decreases dramatically in order Nal > NaBr > NaCl. The last being virtually insoluble in this

solvent and a 1° and 2° chloro alkane in acetone is completely driven to the side of

Iodoalkane by the precipitation reaction.

(a) Statement-1 is true, Statement-2 is true and Statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, Statement-2 is true and Statement-2 is Not the correct explanation
for statement-1.

(¢) Statement-1 is true, Statement-2 is false.

(d) Statement-1 is false, Statement-2 is true.

3. Encircle whichever of the following :

{a) is the stronger nucleophile {aprotic selvent) : F~ orl”

(b) is the stronger nucleophile (protic solvent) : ¥~ or I”

(¢) is the stronger base : F or I”

(d) is the stronger nucleophile (protic solvent} : NHy or NH,NH,

(e) is the better leaving group : CH,COO~ or CH350;3

4. Encircle whichever of the following :

Br
I
(a) undergoes an SN2 reaction more rapidly, CHy —Br or CH; —CH-CHj;
Elﬁr
(b} undergoes an Sy reaction more rapidly, CH; —Bror CHy —CH-CH;
Phy_ _Ph
(¢) undergoes an E, reaction to give (Z)-1,2-diphenylpropene : C=C
H” “\CH,
Ph Ph
H——Br Br——H
or
H——CH, H——CHj
Ph Ph
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(d) reacts with Nal to give (Z)-1,2-diphenylpropene :

Ph Ph
H—Br Br——H
or
Br CH3 Br CH3
Ph Ph

(e) undergoes an S, reaction more rapidly,

Br

Br
r @
5. Encircle whichever of the following :

CH,
. . CH,-Br
(a) undergoes an SN2 reaction more rapidly : 2 or Br
H—CHZ—CHZ —CH2~CH3
(b) undergoes an F,; reaction more rapidly : ©/ Br or ©/

(c) undergoes an §_; reaction more rapidly:

Nl

(d) undergoes an S N2 reaction more rapidly: & %

(e) undergoes an E, reaction more rapidly :

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [262 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [263 of 574]

ALKYL HALIDES (SUBSTITUTION) o4ty e 275
6. Match the column :
| il
" (a) | CH, - Br (p) 1 (w) 1200
" (b) | CH3 -CH, —Br (q) 1.05 x) 40
CH, ~CH ~Br
© b, ) 11 ) 16
CH,
(d) | CH,4 —(IJ-Br (s) 1,200000 - (2) 1
CIH3 - : N

7. Matrix :
Compound Type of reaction ]

] cl l

(a) @ (p) | 8, reaction can take place
. Cl
' (b) @©/ (q) | Sz reaction can take place

Cl

- () @@ (r) | Sy is not possible
. Cl

(d) @‘) (8) | S,z is not possible
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8. Encircle whichever of the following :

Br
{a) undergoes an SN2 reaction more rapidly, O—\_ or OL\
Br

(b) undergoes an S, reaction more rapidly, (CH3)3C-Br or (CH3);C-1

Br
Br
(c) undergoes an § y) Teaction more rapidly, or

9. Reactivity : Circle the reaction that reacts FASTER by Sz in each pair :

(1) N0 M0CH; ) NN 0 () >\/Cl NaOH
\/\Br NaOCH4 SN __NaOH NNl _NaoH

10. Consider the potential energy diagram given below

Energy

Reaction Progress
po————————————

(X) Name the positdons A-D
(Y) Answer the following questions .

(i) Both reaction pathways are : EXOTHERMIC or ENDOTHERMIC
(ii) Which step is the rate determining step (RDS) ? B or D
(iii) Which product is most stable ? E or F

(iv) In accordance with Hammonds postulate, exothermic reactions tend to have
(2) early transitdon states that are reactant - like
(b) late transition states that are reactant-like
(c) early transition states that are product-like
(d) late transition states that are product-like.
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PN AN

11.  Select whether the following combinations of reactants will react by substitution (S, orS
mechanism), elimination (E; or E; mechanism)

Br Nal in acetone
NS T

L 25°C
@) S, (®) S,z © E (d) Ey
B Cl NaOCH; in methanol !
: 50°C . i
| .., R
(a) SNI (b) SNz (c) E (d) E,
' Cl _
C NaQCH, in methanol
) 25°C
(a) SN‘ (b) SNz (9] E; (d) E,
‘ HBr 48% in Hz0
|. D. (CH3)3;C-0H Soc !
(a) SNI (b) SNz (c) E; (d) E,
NaCN in ethanol '
| E. (CH,),CH-Br e j
(a) SN’ (B SNz () E (d) E,
!
;
NaCN in ethanol '
25°C .
I |
(a) SNI (b) SNz (] E; (d) E,
3 . "
G. (CHy);CHCH,CH, ~OH — 2220, g
(a) SNl d) SNz () By (d) E,
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12. Examine the ten structural formulas shown in fig. & select that satisfy each of the following
conditions. Write one or more (a through j) in each answer box.
— o | , =
Br | CHy - Br
(@ @/ ()| HC—C-—C (c) O/ ?
. CH,
CH, ~ Br Ct
() CH, -1 © ©/ ® O/
; CH
E 3 Hzc%C CHy —l Br
 (2) Hsc"'(;:"'CHz —Cl | (h) | @
' Cl
o| O

A. Which compounds give an S,z substitution reaction on treatment with alcoholic NaSH ?
B. Which compounds give an E, elimination reaction on treatment with alcoholic KOH ?
C. Which compounds do not react under either of the previous reaction conditions ?
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13. Select which reaction from the following reaction pairs will occur faster.

I OH
Reaction A (j‘ CH H,0 (j‘ CHy
—
DMSO
i OH
Reaction B H H,0 H
DMS0

Reaction C

CH,l
Reaction D el
DMSO
]

Reaction E

I Cl
Reaction F O< H : O< H
EtOH

R ——

Reaction H

l N,
Reaction G O< H NN O< H
DMSO
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280 R _ ORGANIC Chemistry for UT-JEE
PART - 5 |
CHy — Cl CHy —1
Reaction I
Nal
acetone
Br i
Reaction J Mol
acetone
CH, CH,4

14. Tick your answer in the given box.

Expect S, .
Alkyl Halide 2-D Structure ]
(at a reasonable rate)
Yes
(a) 1-Bromabutane (\/
Br No
Yes
(b) 1- Chlorobutane r\/
cl No
Br Yes
() 2-Bromobutane /]\/
No
" Cl Yes
(d) 2-Chlorobutane /k/
“ No
Yes
(e)| 2-Chloro-2-methyl propane
Cl No
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T = — — =
Br Yes
) Bromocyclohexane
I No I
Br : Yes
' (8) Bromobenzene @ =I
l’ No {
CH2— Br Yes

I (h) Benzy! bromide
No Il
B

l Yes
() |1-Bromo-2,2-dimethyl propane r\/é_

Br

Br

No
] Yes ]l
@ Bicyclo compound %
Yes
(k) 1-bromotriptycene @: @
@ No

No
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15. Match the column

Cl
(a) (» It wil‘l undergo Nucleophilic Substitution
I reaction
(b) @\ (9) | It will undergo E, reaction
CH,~Cl
[
(c) |——C1 (r) | It will undergo E, reaction
CH,
F
NO, . .
(d) @ (s) | It will undergo S, reaction
(t) | It will undergo S, reaction

16.

e P ——————————————————————
—

e e T T e i i,

O—Et
Reecar:
O—Et
How many {x) moles of HI consumed?
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2. ¢ The reaction is Finkelstein reaction.

3. @@ mAD; © @ - (d); (e) | Al

4. (a) CH,-Br

(d) Br——CH,

5. (a) O-CHZ-Br-

a

(d}

Elir
(b) CH; -CH-CH,4

Br
(e)
H
C-CH,—CH,
o (Y -
Cl
(e)

6. a—p,w;b-q,x;c—r,y;d—‘s,:z ‘

7. a-r,s;b-p,gc-r,s55d-1,5

-

9. 1) N"Np;

8. (a)E>_¥_ (0).(CH3),3C -1
. ) Br S C e

(2) \_/\I

e T

o
H—yp—Br
H—1t—CHj,4
Ph

©

Br

el

Br
(0

@ N"Nq

10. (X) A- reactants, B—trans'itiqn state, C-Inter mediafe, D- transition state
(Y) (i) exothermic (ii) B (iii) F (iv) a

LR N

AN
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3. OQ__H@)

when (P) undergoes Hoffmann exhaustive methylation (twice) then the product obtained
will be :

(a) (Om B (b) (N\" (Y] m (d) (\'

0o
| |
NMe, NMe,
+ @D
4. —e, (A), O’ —=2 5 (B),
Ph Ei  98% "tayy Ph Ei  g85%
(syn) {Ant)

: ~Ph : ~Ph
® @

Product (4) & (B) of the above reaction is :
(a) A=P,B=P b)) A=Q,B=Q (c) A=P,B=Q d A=Q,B=P

)CI—Is
5. O _._HA_O—> Major product of the reaction is :

o,
70Ts

(a) (b} ©/ ) Cf (d) O/

6. Which of these dehydrates most easily ?

CH,
(a) CH — CH, —CH, — OH (b) OLOH ‘

. G
(c) @—OH (d) CH,4 —Cl-—CH2 —OH
CH,
CHjy
7 ——%—) Product; Produ’ct of the reaction is
1y CH40H
4 (E; reaction)

{a) (b) (©) - (di No reaction
OCH;
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&
NMEB
HO™
8 _—> A
A (Major)

Major product A is :

3 o) ) W0
OH
H,S0,
- O
(Major)

Major product A is ;

o) »(7) o) «C)

10. In which of the following reaction Saytzeff alkene is major product ?

CHj;
e HO™ EtO~
(a) CH3 —CHz—‘(l: —NME3 T) (b) CH3 —'CHZ —CH2 —ClH—CH3 "T)
CH;, F
Cl:Hg li:’,r
{¢) CH; —CH, 4|: ~CH, —LBI0K, (d) CH, —~CH,, —CHzr—(ll —CH, ﬂz&)
Br CH3
CHy
11 Ph————H ale. KOH Mai q ¢ h o
" ph Br &, reaction) ajor product of the reaction is :
CH,
Ph _CHj Ph _Ph
(a) cC=C ) _C=C_
-~ ~
Ph CHj CHg CHy
CH
3\ Ph Ph - CH - CH - Ph
(c) C=C (d) |
ph”  CH, CH, OH
12. The conversion of 2, 3-dibromobutane to 2-butene with Zn is :
(a) Redox reaction {b} a-Elimination
{c) B-Elimination (d) Both a-elimination and redox reaction
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13. 1, 3-Dibromopropane is heated with zine dust in ether The product formed is :

(a) propene (b) propane
{c) cyclopropane {d) 3-bromopropane
Br
14. Reaction (1) __ 2l KOH . () (major)
Reaction (2) O ale. KOH — &2 (B) (major)
Reaction (3) _2le KOH () (major)

Product obtamed in above reactions (1), (2) & (3) is :
(a) A = B but C is different

(b) A = C, but B is different

() B = C, but A is different

(d) A = B = C all product are identical

Cl
cl cl
15. Reaction (1) al a 3 mole alc. KOH 5 A)
Cl
Cl

Reaction (2) a o 3 mole ale. KOH » (B)
CI “\\\Cl
Reaction (3) cl D""'Cl 3 mole alc. KOH 5 (C)

(@] 0T

i

Cl
Product obtained in above reactions (1), (2) & (3) is:
{a) A = B, Cis different (b) A = C, B is different
{c) B = C, Ais different (d) A=B = Cissame
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FALKYL HALIDES (ELIMINATIO!
16. /\I/\/ ale, KOH (x)
x is number of E, product cbtained
Br (including sterecisomers)
Find (x).
(a) 3 (b) 4 @5 (d 6
CH,
|
17. CH;—C— CH—CH; —-1

CH3 Br
Major product (A) is :

(@) Az b =< @ >~ @ =<

18. Which one of the following compound will be least susceptible to eliminaticn of hydrogen

bromide ?
(a) Br—cHz—cHz—NOZ (b) Br—CHZ—CHz—CHS
(¢) Br—CH, — CH, —CN (d) Br —CHy — CH, — CO,,Et

19, Two alkenes, X{91% vield) and Y(9% yield) are formed when the following compound is

heated.
g4
N(CH3)30H 91% 9%

The structures of X and Y, respectively are :
(a) @—CHg and On:(:lrl2 )] O‘CH3 and I:>—CH3
c) O:CHz and Q‘CHB ) D—CH:; and O:CH
20. In the dehydrohalogenation of 2-bromobutane; which conformation leads to the formation
of cis-2-butene ?

CH,4 CH,4
H CH; H CH,4
a) ()]
H Br Bf H
H H

O-H o
[
CH; - C-Cl {2 mole) (El)
21. 2 —— > (A) > (B) + CH;3CO,H
O-H
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Product (B) of given reaction is:

o) o e ij @ @

22. What product will be formed from Hoffmann exhaustive methylation of following compound?

(i) CHq~I {excess)
Me,CHCH,NHCH,CH,Me ———— Product

(ii) Ag-0
(i) A
(a) Me—CH =CH, (b} H,C =CH,
(c) CH,4 —(lz —CH, (d) CH,4 —-—ClH-uCH =CH,
CH, Me
u®
23. — (A)

A

Product (A) is :

0 0@ o3 o)
CH,
[ ] 1S
24, ¥ Products obtained are :
OH

{a) Racemic (b) Diastereomers (0 G.I {d) Positional isomers
CH,
25. _NaOBEt ; Major product of the reaction is :
i, (Egreaction)
“1

>.....

CH,

CHj CH; CH,
a) @ (b) @ (@ Q (d)
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stored s CHe i s g = 0 4 A R SRS L R S N e Ak S
L TSR

D

1-'"—“’1\’aOEt ‘Major product of the reactionis : 1 . 1)l 10 1) (1

LI T

(c)

27. The E, product’of the folloWing‘-iu'ééc‘tion will bé 7. .H3 /\',/\(

§

Eopagnoy cem

@ CHa. . cewui s
(J‘ [ L

y [

n28/ud A hahde C 5H11 Br ofi treatrnent itht alc 3KOH glve 2-pentene only The halide will be™:=
Aot ) 1 gy ‘CH, —-CHZ CH2 CH‘MCH 2B " 3 by CH3 'lCHz CH2 ~CH-CH} " A

: l.!IJU'I‘ - v!“fi

l,‘\i‘ CH3 -; ‘ . _Br F.8
SN A P “o.8l
{c) CH3 —-CH, —CH—CH2 CH;\f\\ (d) CH —CH ey -CH4
f T 1"1\: A PN R T2 L'; R D ¥ DN | T T WO
i i, Br r ‘.‘q e Br.( L‘L " 1
L 91 - %
29, End product (D) in the given sequence is:
LB ERANN ¥ cHyl o
. CH3NHCH; | BaO (2molar equwa!em) N AgaQH0
BI’-—.<;>—BI 2 molar equii'alcn't-(A) (B) ‘ C) ’ >(D) +(CH3 )3 N
: , LoE TL0
Ny i NPT SUTY 9T ¢ S S civiahest o
A ,2 pregt (b) b (€ o, )
q;,w 1,-“r-".;
TN 11 13" SRR AR S I L VI R ba:-.uo.': NS LTI T oS aet

putivhd N an i woant e mgoeg gdt o cranaft s Y ed L o e s ei D
S D S N | A TR KRR o 19X ORI, W b 1P I TOE LALTYS b TRV o (08 1 (R0 IS L L
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jfd ""rf

SR esiaOR b ek

30. t-'nr t‘.ch of the follgwing pairs nf £ 3OH Wan_ that ocours with the wleater rate

tHD ¢
D oo~ s D
- (9 @ (d) \P
) Q. ‘“"*CHH—(/ .EE

) dcH,

a)
OH ¢ L/@
38. uiH Hu f(‘é‘)H € - (l:H CH, +CH.3 :
1918 \[[swaaqzsx (8) 3(A) »ubod
Br
Sum of number of g—hydrogen present is _compound A -l?B/ is : 1\8 H% )

(a) @"‘J Ca®a9 Y L © 20 E, | T L@
] 1ad / -
i1} }‘]&)( 03% (l)excessCHsl,szcol:;{ H%

30, a (1) excess CHal/KzC (i) AgG2O  ray m el CH H_CH = CHb)
9. (4 ) p_‘ (2)A320/H20 \‘_' = (i & n=-"- _?
| 1@a RN CHj
. y l ey C}w 2cH
3 Idéﬁn’fy“ﬁ DR S (6) """“Ma)&? (19 2R HOnS ye;
A ‘

B Erl

0 @ a mnsﬁnyy*(b) Yj ©
VAl \N
- '3(; B 1 €§7 1)@ { ) ()

32. Ing, b1 al mit tion meaction WigH £ carmied out vo ¢rent halogen
lf'a

m ' ! : 0.3 d i
GRS u| ol S TR S 1 BSALD :&‘meo*:?{o‘z% o g
40. CH3 —cnzzc CH sdz gy AleKOH 4 sna-[-udlynedg-1-(3) (s)

2119- | wdl'(nsriq I(R) () ' (maie)  anstudyxo 9-3-!\(@[ ™
CHy(n 2P0 > o7 +

T norEY pr gvnmﬁ;ap';,ﬁo sugxi xelygion 120m ovrasw:{uyﬂngngugﬂoipqgg_@%aaﬁ

> floimen 9vods r~cho1d

Product (A) lS ~.gHJ~ ¢HO - (HO {)d) ’a"érm gHI= 1D~ !:HD (B)
N + t
, Me “Ec Me , Et
(@ L i \ )
- P {0-= gH.‘J- I- g
Ao~ F ; '

m) n.i- e-d on [hL{ pk"'s of the cmgugatc acid, 1" 15 the best le ? \ &.\:p{ggﬂ‘:}" is the

Ph
Joazest leavigg group | HOX ols H®
Whe-OH Br{and Ci are used as leavingmgps' L Zaltzev's rule V&
f5 the sHHLPO Py Famd v oo bea o mn b T e v “'"mtmn

41. Major product obtained by dehydranon of glven ‘alcohol is

=0T renCl 8 1 WIl 15w 0l vt 8y LLSS ST VIS 1 DAY Laah LIE ICALA wes MIIC bbbl Claal ACteT
vy a, b, care tnip .!
I

i
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X l:i © é\ © «
Br -
NaOCH (Zmole) | H;0®
42. BID oA ()

Product (B) of above reaction is :

OH OH OH
OH
@ (I ® © @
OH OCH, OH
43. Ph— ?H— CH, —CH, —ﬂ) Product
Br [lgr
Product of the above reaction is :
(a) Ph—CH =CH—CH, —Br (b) Ph
(c) PH—CHBr —CH =CH, (d) Prh—C =C-—CH,4

OH
44. T (A)
OH

Product (A) is :

a) @\ b) @i © )
H

45 N aOEt

NME3
5]

Major product of the above reaction is :

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [279 of 574]



Ph H Me Me

C=C C
Ph/ ~

Me” ™ ph
LDA .
46. O\’-H/\ —> A + Ny + Ph- CH = CH,, Product A is:
N

"N NH — CH, — CH, — Ph

LDA = Lithium di-isopropyl amide

_

N

|
47. H

Major product of the reaction, when the given compound undergoes Hoffmann exhaustive
methylation is :

POClB » - - .
48. @ w Major product of the reaction is :
H H
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Ph Ph cl

I

|
C=CH-C-OH

Stereochemistry of the product is :

(a) Meso compound (b) Racemic mixture
(c) Diastereomer (d) Optically pure enantiomers
CH,

50. %O
0

Which of the following reactant is used to obtain above compound (A). (Assume that FtQ ™~ is
used in all the reaction)

CH

= CHS =
X X wil|H H
@ Ef?:o ® dji © O:Q: (d) 0
51. @ ol KOH ¢ 43 Product A is :

H H

OH 0
) © ® OO © i‘:l @ O\
a

52. Rank the following in order of decreasing rate in an E, reaction:
-ull] Br oy O: Br
K Br
CH,

() (b) ()
(a) a>b>c (bBle>a>hb (cdc>b>a db>a>c

TN
i
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Ph/\l/ KOH .
53. W (A) ,  Product (A) is :
F

{major}

@ N (g Ph/Y () Ph/\l/
OH

OEt

54, /\]/ Et—0> (A) Major
N % (B) Major

EMEB
Relation between (A) and (B) is :
(a) GL (b) Positional isomer
{c¢) Enantiomer (d) Chain isomer

55. | | Cl _3NaNHy . broduct ; The Product is :
0 lig NHg

(¢) NaC == C — (CH,),ONa (d) H—C = C— (CH,);0H

-56. Which best describes the product of the following reaction ?

CH,
P V(0D %@L product
r

(a) Absolute configuration has been inverted
(b) Absoclute configuration has been retained
(c) Racemization (loss of absolute configuration) has occurred
(d) Loss of chirality has occurred (the product is achiral)
57. What is the major product of the following reaction ?
OH  CH,
|/

CH; - CH, - (|: - CH\ ———>T Product

CH, CHs
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H _CH - CH,

\
() LC=cC (d) /
n’ NCH,CH, CH3CH; CH,

58, What will be the major product of each of the two reaction shown below ?
heat

1. CH3CH,CHCH;4 >
+*N(CH4);~OH CH3;CH=CHCH;+CH3CH,CH=CH,
2. CH3CH2(|:HCH3+ CH,CH,ONa —=21s X Y
Br
(a) 1-X,2-X (b)1-Y,2-X ©1-X2-Y d1-v,2-Y
NHCH,CH;
59. O + CH,I (excess) — product; The product is :
(a) a primary amine (b) a tertiary amine
{c) asecondary amine (d) a quaternary ammeonium salt
CH,-OH
60. B (A Isomerisation S(B
©/ " (A) (B)
{A) on heating isomerizes to (B). What is the structure of (B) ?
CH, OH
(a) @ (b) (9] (d)
)
Ph—C—Ph
CH,—CH,-OH
61. B LN (A) , major product (A) is :
A (major)
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Ph—CH—Ph
CH,~CHy CH-CH,
{a) (b)
Ph
Ph—CH—Ph Ph—CH-——OH

(c)

62. Which of the following carbocation will undergo rearrangement ?

Ey

55 @
(© CH3—C|I—I—C=O (d) CHy — NH — CH — CH — CH,
CH, CH,

i?%

(@)

O
Oz
W
@

63. In which of the following reaction resonance stabilized product will form ?

CH,-OH OH

@ ©/ —H, () U =,
CH,

© ©O<OH L, (d) Al of these

64. In which of following reaction rearrangement take place with change in carbon skeleton ?

Hy
@ GHy—C— 81{2 (b) CH;3 —CH,CH,®
CH,
& 53]
(¢) CHy— $H - CH, - CH, (d) CH; ~CH® —CH,4
CH,
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Gl

65. Consider the following reaction :
S < WO, N/ N\
OH heat VAN +

Which response contains all the correct statement about this process ?

(1) Dehydration (2) E, mechanism

(3) Carbon skeleton migration (4) Most stable alkene will form

(5) Single-step reaction

(a) 1,3 (b 1,2,3 (c) il, 2,5 (d1,3,4
CH3 !

66. . | o (X) ——2__, (v) (Major); Product (¥)
cogd—oy — Ee— ajor); Produc is:

CHj;

(a) cis-2-butene (b) trans-2-butene

(¢) 1-butene (d) Iso-butene

Br Br

|
67. CH,—CH — CH—CH, — 28 @usb , 4y

Above reaction is an example of 1,4-elimination. Predict the product.
(c) CH; —CH, —C=CH (d) H,C =CH-—CH =CH,

—conc 1330, Major product of the reaction is:
oh OH

(© @.Q {d) None of these
Ph
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Ph CH,4 Ph Et

) L s
69. Ph—C—C—CH3+Ph—(II—Ci—Et——'ZJ—>
|

OH OH OH CH
(4) (B)
Ph O Ph O
|l I
(p) Ph—C —C —CHj, (@ Ph—C—C—Et
|
CH, : Et
Ph O Ph O
NS |l
(f) Ph—C—C—CHj3 (s) Ph-—(IZ—C—Et
l
Et CH,
When (A) and (B) reacts with H,SO 4 products obtained are :
(@ p,q,1,s ®) p. q © p.gr (A p,qs

70. Which of the following compound gives even number of Hoffmann's exhaustive methylation
and elimination?

ASNH
@D o) oD e ™
N IT N
o t

9. (@ [10.] (d) | 11. | (&) 12. | (& [13.] (© [14. | (d) 15. | (d) | 16. ] ()

17. ) | 18. | ) | 19.] (&) [20.] (@) [21. | ®) |22.]| (a) |23.| () | 24.] (&)
25.1 ) {26.] (a) {27-{ () | 28.| (&) | 29-] (b) [30. (c) [31.] (d) | 32.] (d)
33.{(a) |34.]| (@ |35.| (a) |36.| (b) |37.| (c) | 38.] (¢) [39.] (&) [40.] (¢)
41. | (o) | 42. | (b) | 43. | (b) | 44.{ (b) | 45-| (c) | 46. | (a) [ 47.| () [ 48.| (b)
.49, | ) | 50.| (a) | 51.| (¢} [52.| (b) | 53.] (b) | 54.| ®b) | 55.| {¢) | 56-| (D)
57.0 (d) [58.1 () [59.) () |60.| ) |61.| (a) | 62.| () | 63.] (d) | 64-] (a)
1 65.] (@) [66. | 1) | 67.| (d) | 68. | ) | 69| ) | 70. |(a,b)
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r— e e

1. Comprehension ISR
E, reaction — Elimination bimolecular :
In the general mechanism of the E, reaction a strong base abstract a proton on a carbon

atom adjacent to the one of the leaving group. As the base abstracts a proton, a double bond
forms and the leaving group leaves. ‘

CHa0H CH/
Br (major)
Mechanism :

[i1S] +
/—\H CHyG----H H
@ | R N
CHyONa + CHz-CH-CH - CHy—> | CHy— CH== CH —CH
B2 B
anti-coplanar transitdon state
(staggered conformation
-lower energy)
(trans-2-butene)
A. Identfy the rate of reaction of given compounds in E, reaction:
{©
(a)a>b>c>d )a>c>b>d (c)b>a>c>d db>d>a>c
B. In given pairs, which compound is more reactive toward E, reaction:
CH,4 CH,
_ﬂ_,\\Br .““.,\Br
(P)
CH
) 3 an
(Q) CH3 - CIJH - CH; CH, - (llH - CD4q
Br Br
(Im ()
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Br
G

v VI
(S) Ph—CHy—CH,~Br Ph — CH — CHg
vin Br (viI)
{(a) P-ILQ-III, R-VI,S-VII By P-1I,Q-10,R-VI, 5-VI
() P—1,Q-II,R-VI,S-VI (d)P-1,Q0-1I, R-V,S-VIII
~ ph Ph
CHy—1——H CH—+—H
ale.KOH 3 ale.KOH
¢ CH—T—Br »@A. g1 cly ®)
Ph Ph
Product {A) and (B) are :
(a) A =cis, B=cis (b) A = trans, B = cis
(c) A = trans, B = trans (d) A =cis, B = trans
Hy
: A !
~ Cl Y Cl
/N
Select the products (A) and (B) from the compounds (P) and (Q) given below:
CH,4 CH,
AN ;
® ©
(aJA=P, B=P MA=Q,B=Q () A=Q, B=P (dA=P,B=Q
E. Which of the following compound is inert toward E, %eaction.
r
(a) CHj- ClH - CH, - CHy (b)
Br
GH, CH,
© CH3-—(IZ——CH2—B1' @ CH3—-(|3——$H—CH3
CH3 CH3 Br
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2. Match the column :
Column (I) Column (II) |
E, reaction No. of possible products.
{elimination bimolecular) (including stereoisomerism)
Br ' i
(a) /\)\ alc, AKOH (p) 0
I
/\l/\ ale. KOH
A
(b) B (q) 1
lc.
" © /\/\Br ale. fOH ) 5
@ | X B —He O, (s) 3

3. Match the Column :
HEM = Hoffmann exhaustive methylation followed by elimination.

‘ Reaction Product

HEM HEM :
(a) N ! i (p) HyC = CH~—CHy —CH = CH,
|
H
(:r HEM | HEM |
| (b) N (@) | HyC = CH—CHy — CHy — CH = CH,
H

HEM N HEM s CH
© O\ ) P |

{ HyC =CH—CH; —C = CH,

HEM > HEM > CH,
@ Q (s) ;

i HyC = CH— CH —CH =CH,

T’
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306 o ORGANIC Chemistry for IIT-JEE‘j
4. Match the column :

(a) /\( —Hai’ (p) | Product are Diastereometrs
OH

(b) /Y mfliﬁio-H—) (q) | Carbocation is intermediate
Br

H¢ .
(c) LN (r) | 2nd order reaction
| OH *
\( ale. KOH
(d) Br A (s) | Ist order reaction

5. Match the column :

Column (1) ‘ Column (II)
alc. KOH
(a) al (p) | Optically active product
F Cl
Cl
alc. KOH
{b) cl ? (q) | Optically inactive product
Cl
|
Cl
H
{c) aq. KOH (r) { 2nd order reaction
—_——)
Cl
aq. KOH .
' (d) I (s) { unimolecular reaction
CHga
[ e _J
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6. Match the column : el Ty LT
’ E, reactions Number of products
l ! (elimination bimolecular) (including stereocisomerism)
|
| 7 (a) | CHz-CHy-CHy-CH,-Br—2SKCH 1 (p) 1 |
! CHg -CH-CH, —CHy — 3¢ KOH
f (b) } Q@ 2
‘ Br
CH,
CHy —C ~CH, ~CH, — A& KOH
(@ TR (r) 3
Br
1
Ph —CH2 —CH—CHZ —CH3 -
(d) FB (s) 4
T

7. Match the column :

H+
— (A4)

OH

g - =

NaNHz
(b) /ﬁ/ A (@] E

cl

]
CH; - C - CH, - <|:H - CHy—2M2,

Br

QQ/ME A
- (d) N (s) | Eice

N il_ﬁ ‘y N

(c)

{r) { Ei (eliminadon intramolecular)

™
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' OH
13. |Reaction-1 —H ()
8 (major)
Reaction-2 M, ®

& (major)

OH
, H*
Reaction-3 o ©)
a {major)

Sum of a-hydrogen (A + B + C) =

H* H*
14. ®) — )
0 Y, o Ko

OH .
© _ A S® (@ >_Oé — @)

Total number of products obtained in above reactions including minor products is (including
stereoisomer) ]

-

15. Match the column (I) and (II).

Column (T) Column (I1)

Reaction Type of Reaction
g KSH
R -2 -chlorobutane ———» s

; , (a) acetone (p) Nl
_®

(b) R - 2- chlorobutane — 0 N8, (q) Sn?

EtOH i
(¢) | 2-bromo- 2- methyl propane ~H0 (r) B
' H,S0
II (d) 2- butanol ———2—---‘1—->A (s) Eqy

— e ———— - o - © r— - - e -_— - . A —— - ——

( D+ B4 A)d gopebyd- o Yo e
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16. Match the column (1) and (II).
I Column (I) Column (1I)
Reaction Type of Reaction ll
h a ]|
S
(a) 20, KO » N
————y
Cl
b )
I[ (h) ale. KOH @ N* ‘
| ; |
(©) (r) E
[ OH
(d) u* (s) Ep
——
L : ]

17. Select whether the following reagent combination will result in elimination or substitution
reactions leading to the major product.

Reaction Substitution Elimination |
CH,4
l K® OC(CH,) !
(a) | CH; —C—Cl 73,
' H,0
H
CHj;

|

(b) | CH, —c-OH—HZ‘:Z'&—»
|

CH,4
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|

Cl

¢ |
@ CH4 — CH— CH, — CH, —3cKoR

CHj

I e -
(d) | CH; —Cc—1—2Na
|

H
(e) O< CH3_E‘_O~'__.>
A
CH4

|
® | cHy —Cc—a -2,

|
CHs

18. Match the Column (I} and (II) (Matrix).

Column (I) Column (1)
Reaction Comment on product
CH4
(a) Q —%’ (p) Racemic mixture
L OH
CH,
H” Major product consist of even
—_—
(b) @) A (@ number of a-hydrogen
QOH

OH
{c) O:j ____"_{:__, (r) Will not undergo dehydration
A
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| % - oo
Major product consist of odd
(D H* (s) number of a-hydrogen
——
OH A

19. For each of the following amines (A through D), exhaustive methylation (treatment with
excess methyl iodide), followed by Hoffmann elimination (heating with AgOH), repeated as
necessary, removes the nitrogen atom in the form of trimethylamine. Indicate the number of
repetitive Hoffmann eliminations required to remove the nitrogen by a number (1 to 4) in
the designated answer sheet,

A | OQ B. E/<:/\N H e
. E. N-H | F N

2

c.
f.

Y —— x is total number of HEM (Hoffman Exhaustive Methylation and

eliminations) to remove nitrogen from given compound.

/\f —alcKOH y is total number of possible E 4 product (including stereoisomer)
r

Sum of x+y=?

21.

CH,

CHS—?H—CH-—Cﬂg

Br EOH . (x) (St +E1)  products. ( including stereoisomer)

consider all products

Total number of products are :

JOIN IN OUR TELEGRAM CHANNEL https:/t me/AIMSDARETOSUCCESS [944 0 345 996] [295 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [296 of 574]
“TORGANIC Chernisery for, HTEE

i

ANSWERS — LEVEL 2

1. A-a;B-a;C-b;D-¢E~c;

2, a-s;b-r;c—q;d-p

3. a-s;b-ne-q;d-p

4, a-p,qs;b-p,r;c-q,8;d-r
5. a-p,r;b-pr;c-p,r;d-q,r
6. a-p;b-r;c-q;d-s

7. a-p;b-qc-s;d-r

8 a-p;b-qgc-r;d-s

9. X=3 Y=3Z2=2P=0=3+3+2+0=8
10. x=3 y=22=3 = 3+2+3=8
11. 32

12. 33

13. 28

14, x=3 y=1 2=3 p=2

Sum=9
15. (a-q),(b-s),(c-p),{d-1)
16. (a-q),(b-5s),(c-p),(d-1n
17. Substitution~ d,f
Elimination—- a, b, c,e
18. a-p,q b-p,gec-q;d-
19. a-3;b-2;¢~-3;d-1;e-2;f-3
20. 6
21. 6
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Br 1. One eq. NaCN
1. — 3 (A); Product (A) is :
2 LiAlH,
Br
Br Br
(a) (b)
CH,~NH, CH,NH,
WCHyNH, WCHy-NH,
(<) (d)
Br Br
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2.

In the reactions given below,
R - ] X, (D LiAtHy > Product A
R-Cl ® AsC, (D LinH, » Product B
the compounds A and B are :
(a) chain isomers (b} position isomers
(¢) functional isomers (d) metamers
3. Which is the major product expected from the following S g2 Teaction ?
Cl
M —NaOH_, product
N aN
OH O OH
PN
Cl  OH OH OH
© /k/‘\ @ i i
NN
4. Consider the following E; /S Nt Teaction :
OH
25cH, f uCH, CHj
: Ethano]/A H C’O‘ + H C’Q/
f %" 3
The missing product(s) is(are) :
OH CH,4
[ wCH,
(1) | (2 e
HaCY2 CH,
CH,4
3 : 4 |
HLC™ 2 :
3 H il
(a) land 3 (b) 3and 4 (c) Zand3

{(d) 1,2, 3and 4
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5. Whatis the product of the following S, reaction ?

OTs O
— NaBr _, product
P OMe w2
O\ /OMe O\ /OMe
(@ HsC—T—H  HC—T—H
Br ——H H— —Br
Ph Ph
0 OMe 0 OM
N N
Br —1—H H—1—DBr
Ph Ph
6. Select the reagent that will yield the greater amount of substitution on reaction with
CH3 —CH, —Br:

{a) CH4CH,0K in dimethyl sulfoxide {(DMSO)
{b) (CH3);COK in dimethyl sulfoxide (DMSO)
{c) Both (a) and (b) will give comparable amounts of substitution
(d} Neither (a) nor (b) will give any amount of substitution
7. Under the specified conditions, substrate X undergoes substitution and elimination reactions
to give products A-D. A and B are stereoisomers, but not enantiomers. C and D are

enantiomers. A is not an isomer of C. Which of the following could be the starting material X' ?

XHTZO>A+B+C +D

Br CH,4 CHy
WH Brag Brg
Br, CHj
M oy (1 av) $
HyCY, £vH
(@ M (b) (I} (c) (IID (d) (IV)
CHjy
|
8. CH, —(|3— CHa, CH, —(l”.H——CHS s CH;—CH—Br
(c)
Br Br
(a) (b
Compare rate of E, reaction :
(@c>b>a Ma>b>c (cdb>ax>c (Dec=a=>b
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9. Which reaction results in the formation of a pair of enantiomers ?

(a) =, b /kl>\ﬂ H,0
DMSO &
I H
I
H3C _
© " @ <N S,
I H

10. Rate limiting S follows the sequence

B 50
R-Br = |R®Br®|«= |[R®[Br®|==[R®|—(Br°]
(@) (& ©
True statement about sequence on the basis of assumption that R contains 3 different groups
is
(a) more stable carbocation, greater is in the proportion of racemization
(b} the more nucleophilic the solvent greater in the proportion of inversion

(c) In above sequence (b) represent separately solvated, pair of ions
(d) All of these

11. Compare the two methods shown for the preparation of carboxylic acids :

Method 1: RBr—- .- 5 RMgBr 2, RCO,H
diethyl ether 2.H;0"
Method 2 : RBr—MN , poN 2 HA  pogoH

heat

Which one of the following statements correctly describes this conversion ?

SepNee

CO,H

(a) Both method 1 and method 2 are appropriate for carrying out this conversion
(b) Neither method 1 nor method 2 is approptiate for carrying out this conversion
(¢) Method 1 will work well, but method 2 is not appropriate

(d) Method 2 will work well, but method 1 is not appropriate

12. Which of the following statements is true ?
{a) CH4CH,S" is both a stronger base and more nucleophilic than CH;CH,0~

(b) CH3CH,S™ is a stronger base but is less nucleophilic than CH;CH,0O ™~
(c) CH3CH,S™ is a weaker base but is more nucleophilic than CH3CH,0
(d) CH3CH,S ™ is both a weaker base and less nucleophilic than CH4CH,0~
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13. Inthe given pair of alcohols, in which pair second alcohol is more reactive than first towards
hydrogen bromide ?

CHj3
(a)
OH \
(b) and }(le - CHB
OH
(c) CH, —c|:H-CH2 ~-CH; and CH,; -CH, - CIIH —CH, -OH
OH CH,
(d) CH,4 —(T‘H—CHZ -CH3 and (CH;),C-CH, -~CHj
OH (1)H
14. Which product would be expected to predominate in the given reaction ?
050,CF4
CH30H
A{30°C)
OCHg4
=
(b)
0 - S0, - CHy

c) @ (d) None of these

15. Which is the major product of the following reaction ?

NaOH (excess) __NaOH(excess) , product
Hgo
C Hz" Br hear

C//
~OH
(a) (b)
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CH,- OH CH,- OH

H —Ae KOR_, (4) ; Major product of this reaction is :

CH, CH,4 D
o OF M oKine]

17. Rateof SN2 reaction is :

Br
F g4
(&) 1)) @
(@) (B) > (A)> (C) ®) €©)> (A >B)
(@ (A)> (B> (C) (d) (A) > (C) > (B)
18. 1-2-dichloro ethane + NaSCH,CH,SNa——> C,HgS, + (P)

Unknown product (P) of the above reaction is :

o) o

(c) H—S—(|3=(|3—CH=CH—S—H (d) H—CII=C11—0H=CH—S—H
H H H H

Br
19. 5 M)(A) product

Major product (A) is :

OH OH OH
(a) (b) (9] (d)

20. MeO — KN, product of reaction is :

16.

(MOM chloride)
(Methoxy methyl chloride)
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CN
(¢} Me-0-CH, —CH, ~CN (d) 0<
CN

21. Inthe given pair of compound, in which pair the second compound is more reactive than first

toward S N2 reaction ?
(a) /\/\Cl or /Y (b) CH, - clor <:>—C1
1

Br Br
© /j\/ OI)K/ @

22. Which compound might be synthesized by the S ., dlsplacement of an alkyl-halide ?

SCH,CHj
@ <:>—CH2 _OH ®

(c) MesC —-OCH;, (d) All of these
23. Identify C in the following series CqH, I— ot 4 — N85 , g KN L.

%

Q%

ale. A ale.
(a) (CH;),CH —CN (b) CH, = CH —~CH,CN
{(c) Br—-CH=CH-CN (d) CH, =CH--(I]HCN
Br

24. What sequence of reagents is required to accomplish the following transformation ?

A T A
OH
(a) (1) NBS, ROOR (2) CH4CH,0~ (3) 2HBr (4) NH; (5) disiamyl borane (6) Hy0,,OH™
(b) (1) Cl, hv (2) OH™, heat; (3) 2HCI (4) OH, heat (5) HgSO, H,S0,
(c) (1) NBS, ROOR; OH™, DMSO
(d) (1) Br,, hv (2) t-butoxide (3) BH;, THF (4) H,0,, OH~

25. Which of the reagents shown below would accomplish the following transformations?

Br LA OH
A= L
A B
(a) H;07 BH, - THF; H,0,/NaOH
(b) NaOH BH; — THF; H,0,/NaOH
{c) HBr in ether Hg(0Ac),/H,O; NaBH ,
(d) NaNH, Hg(OAc),/H,0; NaBH,4

26. What are the products obtained from the following reaction ?

Br HC= CNa
—== 2 . Product
Etz0
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20% 0% 20% 0%
H
o
{¢) @ij/ (d)
Pe
C 100%
100% H”

27. The back-side attack on 2-bromobutane by methoxide (CH;07) gives the product shown
below. Which Fischer projection represents 2-bromobutane used as the reactant in this

reaction ?
OCH,
product = Et"'~pje
Et Et Me Br
(a) Me—H (b) H—-Br © Br—}-H (d) Me——H
Br Me Et Et

28. Consider the following statements :
(1) Brldgehead halides are inert towards both S N and SNZ reactions (till one of the ring size
is eight member ring)
(2) The first step in both SN] and E; reactions is the same
(3) SN2 reactions proceed with total retention of configuration
(4) E, eliminations are by the use of a solvent of low polarity and high concentration of a

strong base
Which of the above statements are correct?
{a) 1,2and 4 (b) 1and 3
{(c) 2,3and 4 (d)1,2,3and 4

29. Consider the following alcohols :

CH,OH CH,OH CH,OH CH,OH
: O,N” : CH,0” : Br” :

M S (1D (V)
The order of decreasing reactivities of these alcohols towards substitution with HBr is :

@A M=I>IV>1 DM >1>11>1IV
(c)I>>IV>1I" DI >1>1IV
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\HALIDE

30. In solvolysis of 1,2-dimethyl propyl p-toluene sulfonate in acetic acid at 75°C, how many
(alkene + substitution) products will be formed ?

(a) 2 (b) 3 (c) 4 D5
31. Benzotrichloride reacts with milk of lime to form :
(a) Benzal {(b) Benzoic acid (c) Benzyl alcohol  (d) Phenol

32. Br-CH,-(CH,), ~CH, —-Br + CH3NH, — Product of the reaction is :
(a) | I (b) [ ] © | I {d) l |
Y | N |
H H

33. The configurations of the reactant and the product in the following reaction, respectively,

are:
CO,CH,
CO,CHj
KCN
D l Br EtOH = cleCN
H D
(@ R,R (b) R, S (c) §,R (d) s, S
34. 1-4-dichlorohexane (1 mole) + Nal (1 mole) _Acetone . product of the reaction is :
(a) Cl-CH, - CH, - (|3H—- CH, - CH, (b) I-CH, - CH, - (le- CH, - CH,4
I Cl
(c) HyC=CH~ (T’H- CH, - CH4 (d) I-CH, -CH, - CH, - Cl‘.H— CH, - CH,
Cl Cl
35. Alkyl halides can be obtained by all methods except :
(a) CH,CH,OH + HCl/ZnCl,—> (b) CH, — CH, - CHy - CH, — 2V 1ight
{¢) C,HOH + NaCl —» (d) CH;COOAg + Br,/CCl,—> '

36. In order to prepare 1-chloropropane, which of the following reactants can be employed ?
(a) Propene and HCl in the presence of peroxide
(b) Propene and Cl, followed by treatment with aq. KOH
(¢) Propanol-1 and SOCI, /pyridine
{d) Any of the above can be used
37. Which alkyl halide has maximum density ?
(a) C3H-1I (b) C;HsI (c) CHjl (d) CH4Br
38. Which of the following molecules would have a carbon-halogen bond most susceptible to
nucleophilic substitution ?
(a) 2-fluorobutane (b) 2-chlorobutane
(¢) 2-bromobutane (d} 2-iodobutane
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39. When benzyl chloride is treated with ethanolic KCN, the major product formed is :
(a) benzyl ethyl ether (b) benzyl alcohol (c) benzyl cyanide  (d) benzyl isocyanide
40. Which of the following is most reactive towards nucleophilic substitution reaction ?

(a) CH, =CH-Cl (b) C4HCl
(c) CH4CH =CHCI (d) CICH, - CH =CH,
41. Which of the following reaction will not give ether as a major product ?
(a.) CH3CH2C]. + Ag zo(dry) —p (b) (CH3 )BCCI +CH3CH20_Na+—>
CH,
I
© CH3CH2c1+Na+o-@—> " (d) CHsCl+ Na*0" - f_ CH;—s
" ! CH3
0 x o (A)
el o
42, e %
(B)
Product (A) and (B} in above reaction is :
Il i Il I
(8 0"—5—0—H,00—S—0—CH; B)0O"—S—0—H,0— o — CHj
o
n I I Il
) O‘—S—O—CH3,d9""@S'—H (DHo—% —0,0 — 5§ —0"
] l [l
CHjy H CHy

[IETLI

177 (© [18F @ 19 @ [208 m) |21%| @ [229] @) 23] @) 247 @

12574 @ [ 26| ) 277 @) |28 @) 29| () |307| @) |317] @ |32%]

1330 () |'343] (@ |'35%| (o
Fa1®| (v | 425 o)

@ @ |39 © |40 @
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ALKYL HALIDES : 325

o Py o _' y

At

1. The following organic halide derivatives (A to J) are reacted in ethanol solution with each of
the nucleophiles : acetate, methylthiolate, cyanide and hydroxide anions. Six possible results
from these combinations of reactants are designated (1) through (6) below :

Write the number corresponding to your best estimate of the outcome of each reaction in the
appropriate answer box below.

Cl
H,C Cl
CH,-Cl CH, -1 ﬁ
O/ ©_ 2 * H,C H
A

'. B C D
H CH, - Br
Br SBT %, 2
/2
Cl H | Hun H
ﬁ H,C
F G, . H I 1 J
Possible OQutcome :
(1) No reaction (2) Substitution
(3) Elimination (4) Substitution and elimination
(5) No reaction or slow substitution (6) No reaction or siow elimination
Compound A B ¢C | D | E F |G | H | I J]

} () [CH,CO,Na

| (ii) |CH;SNa

(iii) |NaCN

(iv) {NaOH
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2. In each of the following sections three organic halogen compounds are listed. In the box
given enter a number (1 to 3) indicating the order of reactivity of the designated (1 is most
reactive and 3 is least).

(a) S substitution by NaOCOCH, in methanol:

1 CH,CH,CH,Br (1 2. (CH;),CHBr 3. CH, =CHCH,Br ]
(b) Sy2 substitution by Nal in acetone:

1. C4HCl O 2. CgHCH Q1 [ 3. C¢HCHCICH, [
(c) S substitution by NaCN in methanol:

1. CH,CH,CI O 2. CH,CH,F O 3. CH;CH,I a

(d) S 2 substitution by NaSCHj in methanol:
1. (CH,),CHCH,CH,Br] 2. CH,CH,CHBICH,CH,[] 3. (CH;);CCH,Br [

3. Isobutyl alcohol (2-methyl-1-propanol), (CH4),CHCH,0OH, can be transformed to each of
the compounds (a through ) listed in the left-hand column. In each case the number of steps
needed to accomplish the change is noted, and an answer box is provided for your reagent
selections. Fourteen reagents (designated A through N) are listed in the right-hand column.

Write letters designating the reagent or reagents you believe will achieve the desired
transformation in the box to the right of the product formula. In the case of a multi-step
sequence write the reagents in the order they are to be used. In some cases you may wish to
use a previously prepared compound as a reactant. If so, write the number {(a to I

corresponding to the desired compound.
No. of  Write

Desired product Steps Options Reagent List
a. | (CH,),CHCH,Br one A. | Hg(0A), inH,0
(CH,),C = CH, one B. | PBr, & heat
c. | (CH;),CHCH=0 one | C. | NaBH, in alcohol
L d. | (cH,),CHCO,H one - D. | LiAIH, in THF (aqueous workup)
i e. | (CH,)5CBr two E. | NaCN in alcohol
{ £. | (CH,),CHCH,C=N wo | F. | PCC in CH,Cl,
[ g | (CH;),CHCH,0COCH, one G. | Jones' reagent (CrO, in H,0%) §
h. | (CH,),CHCO,C,H; wo H. | HBr in CH,Cl,
“ i. | (CH,4),CHCH,0CH,(CH,}; | two I. | H4PO, and heat
j. | (CH,),COoH three J. | (CH,C0),0 + pyridine
| k. | (CH,),CHCH,NH, three K. | NaN, in aqueous alcohol
(CH,),CHCH,CH,NH, wo L. | C4H:CO4H in CH,Cl, (peracid)
M. | NaH in ether and heat
L N. [ C,H;OH + acid catalyst & heat
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| , ___ANSWERS — LEVEL 2

1. A B C D E F G H I J
(i) 2 2 2 1 1 1 6 2 2 6
(ii) 2 2 2 1 1 5 6 2 2 6
(iii) 2 2 2 1 1 1 3 3 2 3
(iv) 4 2 2 1 1 5 3 3 4 3

2. a-3>1>2; b-2>3>1; ¢-3>1>2; d-1>2>3
3. a-B;b-I;c-F;d-G;e~I,Hor2H;f-B,EorE;g-J; h—G,Nor4N
i—N,I;j-1,A, Cor 2AC or ILD or 2LD; k- B, X, D or 1KD; 1- B, E, D or 1ED or 6D
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R T S "

‘(B ALCOHOL, ETHERS AND EPOXIDES

AR [ R,

1. The following transformation involves a carbocation rearrangement. The carbocation is
generated by protonation of the hydroxyl group, followed by the loss of water. Which bond
has to migrate in the carbocation to yield the product indicated (after the deprotonation) ?

(a) a (b) b (c) c (d)d
2. Identify the major product.

HO
—HaS0, Product
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y I
d’ B —-—->CH2 —~d (4) {major)
3.

(Y CH, - OH
"Bt oty B
(@) Ny (b) g

| )
H (ﬁ - CHy
8]
i
CH, C - CHgq
@1 (T
©) Ny (@) Ny
| |
H H
4. Predict the product when given compound reacts with LiAlH, :
0o 0
PP
u ~OCH,4
(A)
6]
| ﬁ
QH C -0 - CHy QH C-0-CH,
(a) (b)
O OH
i
OH
C
OH H OH
) (d)
OH OH
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S.  Predict the product when given compound (4, in the above question 4) reacts with NaBH,, .
0

I . Il
QH C-O-CH, QH C-0-CH,

@ (b)

OH |
OH H OH

i i
C-0O-H . Hel C-0-CHq
6. +CH; -0 -H Catalyst + HyO

18 Methyt benzoate
The labelled -0 will be in :

(a) H,O (b} Methyl benzoate
(c) Both (a) and (b) (d) Benzoic acid
18
CO,H CH, -0OH -
7. | + | 18 — (A); Product (A) is
CO,H CH,-OH a
O O
I Il 18
C—O—CH2 C—O""CHZ
(a) | I (b} | |
C-0-CH, C-Q-CH,
i | *
0] 0]
189
Il 00
C-0-CH, |1l
© | | (d H-0-C-C-0-CH, - CH, - OH
I
130

8. Which is oxidized most easily ?

(a) CH; - CHOH - CH, (b) QOH

CH,
(6) CH, - CH, - O - CH, - CH, (d) OH
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CO,H K2Cr207

(P); Product (P) is:

CO,H CO,H
@) Q ®) © @ g

10. Which of the following react with HBr at faster rate ?

@ [7 on ®©) mACHB

OH

© ey [70H @ CHB\Cﬁ
o OH

0
I I . |
11. CH3—C—C>—C—OH — CH3-—CH—C>—CH2—OH

Above conversion can be done by :

(a) NaBH, (b) LiAlH, (¢) PCC (d) KMnO,
CO,H
12. —2CHOH o (4) ; Product (A) is :
H,50,, A
CO,H (3
CO,CH,4 CO,CH, CO,CH; C - CH,
QL.
COZCH3
CO,H CO,CH, G~ CHs
5 OH Ph O
4 6™ph H,50, ) L
13. 1 —2% 5 (P) ; Unknown (P) of the reaction is :
99%yleld
3 2
0]
1 Ph 5 6 /'Ph
5 4 1 C\
(@) Ph (b) Ph
4 2 3 2
3
O 5 OlH
Ph Ph
5 L 4 1 ¢
© Ph @ 6 ~Fh
4 2 A h
3
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14.

15. Identify the major product,

OH "
/ -—H-> Product
0
O QH 0
@ O ) dj @ 4@@
0 [ o 0 0
O
O +
16. B, (A); Product (4) is :
Q 0
0 0 0 0
(@ ) © iﬁd @ 02@0
o]
OCHs ey
17. _ LiAlH, (A) Major; product (A) is :
CO,CH;
o) OCH, O OH OCH, OCH,
(a) b) i> (© Q (d) Ej
CH,OH OH OH CH,0OH
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:;‘ w XIBE l'
OH
18. o+ NaOR CHI, +(A); Compound (A) is :
OH (fodoform}

{Resorcinol)
Q@ 0] 0]
ONa Il H

(a) | (b) H-0-C-{(CH,), - C-CH

CO;Na
e 2
CHj 0 ﬁ
(¢) CHy -CH, -CH, -CH, - C-OH (d} CHy ~ {CH;)3; - C-ONa
OH

19. @ L\ N {A). Product (A) is :
(3° alcohol)
OH
(a) No reaction (b) (c) (d)
0 9]

CO,H
20. (1)CH, ~Ei(excess) 4 4y-—2 3(B) + CHI,; Compound (B) is :
() H® NaOH
5 ﬁa O Na CO;Na CO,Na
(a) (b) () 6 (d)
OH
21. on % Major product obtained in the reaction is :
4

18
O
Br
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22, Consider the following alcchols,

CH,OH
CH,OH /@/
M @/ an 0,N
CH,0H CH,OH
w,, O w O
Br

CH,0

The order of decreasing reactivities of these alcohols towards nucleophilic substitution with
HEr is:

(a) MMI>I>1IV >11 (b) MI>I>1I>1V © I>l>vV>1 DIi>M>I>1IV

8]
23. O/\Q)ko/\ NaBH,
——(P)
0

O
= o .
U\ L AN

Sum of number of 1° alcoholic groups in product (P) and (Q) is:
(a1 (b) 2 (c) 3 ds
24. Inpresence of dil. HCl, compound A is converted to a constitutional isomer (B}, compound B

18:
Q
”

HO  NH- C—@—N02

H

D

T—0—0

0
l

(a) NI, 5_d —@—N02 (b) NH, 0-

D

(c) NH, (d)

\
,°

NH,

E/
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@
Cro,C1@

CHy e
l < > H
> (A) (ten carbon atom)
25. CH3 OH dichloro methane
. CHj ‘
e 0+
0 CO,FEt of CH,OH O
26. U LiAlH, U ; Product of the reaction is:
(a) Racemic (b) Diastereomer
(c) Meso (d) Optically pure

(DEQi(35ed . (4} . Chemist added extra 0.5 mole of Et-Li
(2) HY, Hy0 65%yield

27. CO,H

.

in above reaction to obtain product (A), which is?

o 0O OHCl)

@ O/L)kﬁt ®) C-F

0

=

© U\LEt @ (T\“\Et

28. /UCHZOH (ﬁ Major preduct of above esten'ﬁcation reaction is:
+Ph-C-0O-H ~Ta
HO

CH,-0- c Ph

~

CH,- O - Ph 0 - lc Ph
HO
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14C&1abe1 COR
OCOR 2>
OTs  rco,u
29. «\ _— +
no label
(@) S (b} Sy (c) SN — NGP (d) SN — Ar
HO
AC,0 L
30. \@\ s (A); Product (A) of reaction is :
NH,
0] . i O
o)J\ O OH O)'k
@) ) © @ @
NN
NHY NHZ NHY O
0 0
OH @(N@Crogcfa, (PCC).CH,C,
|
H
31. » Product of the reaction is :
CH,3 —(|3 - OH
CH,4
o4 CHO CO,H
(a) (b) (c) (d
OH OH OH

32. Which is the best reagent to convert isopropyl alcohol to isopropyl bromide ?
H, (|3H3

CH;— CH - OH ——> CH, - CH - Br
(a) HBr (b) SOBr, (¢) Br, (d) CH,;MgBr
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NH,
Ph OH
HNO,
33.
H CHy
Ph
Major product obtained in the above reaction is :
0 0
(a) Ph--cA/ b) Ph—C—Y
Ph Ph
(¢) Racemic (d) Diastereomers
£ HIO 1) LiAlH
34, OH 2 ) i (B)
Total number of sterecisomers of product (B) will be:
(a) 2 )3 (c) 4 (d) 5
S - g —CH,
35. < ﬁ?—) Major product of the reaction is :
w0 - (’i — CHj
O
‘SH
(b) © <:s @ <:0
'II’/OH oH
- CH4
G)
"o — C CH,
O
SH _ASH
g
@ ® < © <:s @ C}o
”I//OH ‘OH
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37. 0
—_
CH,MgBr/H" KMnO, (cold dil.)  CrO, H*/A
(1) (2) (3) 4)
For the above conversion the correct order of reagents used is :
A1-2-53->4 1432
©1->4->2-53 d2-3-54>1
CHg CHy
H
. o G- CHy-cHy ¢ N enocn _CH — CH —CHy
. — - -y =
® oH i No” CHy OH
(3° alcohol) (29 alcohol)
Find missing reagents.
(a) x=LiAlH,,y =NaBH, . (b) x = LiAlH, /AICl;,y =LiAlH,

39. In solvolysis of 1, 2-dimethyl propyl p-toluene sulfonate in acetic acid at 75°C, (alkene +
substitution products) will be formed by mechanism ?

(a) SNz, (b) SNz, (c) SNI 5 (d) SNl s
o]
O LAl
40. — (A)
xAc,O
0
(B)
x = moles of anhydride consumed
(a) 1 (b) 2 (c) 3 (d) 4
41. Identify product when (R) — and (S} — 2 - butanol reacts with (R,R) tartaric acid in acidic
medium.
{a) Racemic (b) Diastereomer
(¢} Meso {d) Pure enantiomer
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42. An alcohol of formula CyH,,0 reacts with Na,Cr,0, to form a compound having formula
CgH; 0. The original alcohol might be :

OH
(a) @— CH, — CH, - CH, ~ OH (b) @—én — CH, — CH,
" s
(© @’? - OH () @—CH ~ CH,0H

CH,
43. An optically active alcohol of formula CgH,,0, produced the following compound when

refluxed with KMnO,,.
i i
HO—C —@—C — OH

The original compound showed these properties also :

CoHy0p ———rs H, liberated
@ N\ Br, : ,
———= 3 no rapid reaction
Cr0gy/H*
cool C9H803
What is structure of (A)?
OH OH
CHs._OH OH
(a) (b) (©) (d) both (a) and (b)
OH CHy CHjy
44. Which are not cleaved by HIO, 7
I: glycerol IT : glycol
I : 1, 3-propenediol IV : methoxy-2-propanol
(a) LI, 1L, IV () LI
(e} 11, 11X (d) I, IV

45. Which of the following reactions require an oxidising agent ?
(a) CHy —CH — CH,—> CH, — CH, — CH,
(b) CH; — CH,O0H—— CH,CHO
(¢) CH4 — CH,Cl—> CH, — CH,
(d) CHy — CH,O0H—— CH; — CH,Cl
46. What is the major product of the following reaction ?
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- "7 ORGANIC Chemistry for IIT-JEE)

2 v 0 OH
@ O\ (b) é\ © é\ (d) CL
CO,H CH,OH CO,CH,

CO,H

47. Which of the esters shown, after reduction with LiAIH, and aqueous workup, will yield two
molecules of only a single alcohol ?

(a) CH,CH,CO,CH,CH, (b) C;H,CO,CH,C,H
(c) CxHCO,CeH; (d} None of these
48. For the following reaction, select the statement that best describes the change.

RCH,OH + PCC [CsH¢NH"CICrO3;] ——

(a) The alcohol is oxidized to an acid, and the Cr({VI) is reduced

(b) The alcohol is oxidized to an aldehyde, and the Cr(VI) is reduced

(¢) The alcohol is reduced to an aldehyde, and the Cr(III) is oxidized

{d) The alcohol is oxidized to a ketone, and the Cr{VI) is reduced

49, What is the product of the following reaction ?

CH, CH, CHj
HC_ /CH3 030,(cat), (CHy);CCOOH _ H~-—T—OH H——OH HO-——H
o L= C\H (CHy).COHHO- ~ H—t—OQH HO—T—H H——OH
1 2 3
{a) Only 1 (b) 1: 1 mixture of 2 and 3
{c) Only 2 (d) 1:1:1 mixture of 1, 2, and 3

50. An organic compound B is formed by the reaction of ethylmagnesium iodide (CH,CH,MgI)
with a substance A, followed by treatment with dilute aqueous ac1d Compound B does not
react with PCC in dichloromethane. Identify A ?

O O o

| H SN
(@) CH; —C—H  (b) CH,CH,CCH,; (c) H,C=0 (d) HpC - CH,

51. Which of the following reagents would carry out the following transformation ? (D = 2H)

i

{a) NaBD, in CH40OH (b) LiAlH,, then D,0
{(c) NaBD, in CH;0D (d) LiAID,, then D,0
52. Which sequence of steps describes the best synthesis of 2-methyl-3-pentanone ?
O

\(‘K/
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(a) (1} 1-Propanol + (CH4),CHMgBr, diethyl ether

(2) H,0*
(3) PCC, CH,Cl,
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e pinaen

(b} (1} 1-Propanol + Na,Cr,0;, H,S0,, H,0, heat

(2) sodi,
(3) (CH,),CHCI, AlCI,

(c) (1) 1-Propanol + PCC, CH,Cl,
(2} (CH4},CHLI, diethyl ether
(3) H;0"
(4) Na,Cr,0,,H,S80,,H,0, heat

(d) (1) 2-Propanol + Na,Cr,0,, H,50,, H,0, heat

{2) CH,CH,CH,Li, diethyl ether
(3) H;0*
(4) PCC, CH,Cl,

Diols (I-IV} which react with CrO, in aqueous H,SO, and yield products that readily under

go dercarboxylation on heating, are :

/\/\/OH
() HO

(11D HO/Y\

OH

(a) land II {b) IT and 111

an HO/\I/\OH

OH
(IV))\/\
OH

(c) Hand IV (d) Iand IV

Which of following compounds are not oxidized by HIO,?

CH,; — CH~-OH CH; —C =0
(1 ! (2) |
CH, — OH H—-C=0
(3) | 4 |
CH; —C =0 CH; —CH -— NH,
0
CH, —OCH, I
(5) ] 6 | (7) C—OH
CH, —OH I
CH, —OH
(a) 5,6,7 (b) 4,5,6,7 (c) 6,7 (d) 3,4,5,6,7
CH,OH
TsCl
N N % Fi i .
OH ooriame A) ps > (B) 84%; Final product (B) will be :
0°C (HMPT Solvent)
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(a) (b) (@ (d)

56. Unknown (A) in the reaction {given in Q. 55) is :
CH, - OTs CH,0OH
OTs

(a) OH (b)

o8
e

CH, - CHj,

(9] (d)

rs
s

57. In the given table, identify the incorrect option. The digit in box indicate the moles of that

substance.
Reactant HIO , HCO,H HCHO
consumed formed formed

OH

(a) HO-CH, —(IIH— CH, - OH E 1 2

OH OH OH
{b) R-éH—lcpl—(l:H-CHz—OH 3 2 1
_ OCH, .

(¢} HO-CH,- (IZH— CH,OH El El @

OH OCH,

(d) HO-CH,- (IZH— cl:H2 _T_]

58. Succinic acid —2(A) —E%LA(B) _KBCI).ZH_)(C }: Product (C) will be :
CH, - CO,H CH, - CO,H CH, -~ CO3K* CH, — CO,H

(a) | {b) | (©) | (@ |
CH, -CH, - NH, CH,-NH, CH, - NH, CH, - CH, - Br
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59A. Given are the structures of cyclic D-glucoside. Moles of HIO,, consumed with X and Y are

......... respectively:
RO —CH —l CHOR
O l_ OH
HO ' 0]
OH OH
CH OH
CH, - OH CH, - OH
(X0 tg)
(a) 2,2 (b) 3,3
(c) 2,3 (d) 3,2
B. Moles of formic acid formed in X and Y respectively are:
(a) 1,2 b) 2,1
(c) 2,3 (d) 3,2
C. Moles of HCHO formed are:
{a) 1,1 by 2,2
1,2 (d) 2,1
60. In which of the following group, each member gives positive iodoform test ?
(a) methanol, ethanol, propanone (b) ethanol, isopropanal, methanal
(c) ethanol, ethanal, isopropyl alcohol (d) propanal, propanol-2, propanone
61. HZO18 +Na — (A) + (B)
(base)
0

[l
CH; -C-0-CH, -CH; + (A} —— (C) + (D) alcohol

Product (C) of the reactions is:

0 018
I} 1
() CHy - C-O-H (b) CH, -C-0-H
Q 0
Il 1 il o s
(¢) CHy —C—0O~ (d) CH, - C- 0®Na
O
O
H, 0.1 M NaQH
62A. NOj > (A) > (B) + )
(Ph,P); RhCl Hz0 (Contains no nitrogen)
0 (Methanol)

Product (B) of the reaction is :
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B. Product (C) of above reaction is:

Jen

63. Two unknown compounds X and Y, both having molecular formula C,HO, give followmg
results with four chemical tests.

(d)

Bromine Na metal Chromic acid Lucas reagent
Compound X | decolourises bubbles Orange to Green | No reaction
Compound Y No reaction No reaction No reaction No reaction

Compound X and ¥ respectively are :
6]

l N E—J
(a) CH; -CH, - C—CHj ; /\/\ (b) 7 OH ;
O 0 0
I
A YA (d) CH, - CH, —~CH, - C-H;
O o 5!

6 I LiH L
4. O_COH dimethoxy ethane

Product (N) is :

(2) C>—CH3 ®)

o OH

O
I o @ <:>—(|JH—CH3

CH,Li H,0"

>N +CH.OH

w

i
C-CH,
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66,

67.
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O
| CH,CH,0H SOC,
@-m - COH > > (X)
| HCI(g), A A
OH
i i
(a) @—TH -C-0H (b) @-CllH - C-0OEt
OFt Cl
i i
© @—(lzﬂ ~¢-a @ @—CH CH-C-0-FEt
OEt
(I:l [
[
acetic acid A,1.5h (contains chlorine}

ethyl-2-chloro
2-phenyl acetate
(1 mole)
Product (A) and (B) respectively in the above reaction are :
0

fl ]
@ @—CH ~C—OH, CHz - C - OCH,CH,

(7 mole)

O
I l
(b) @—({IH — C - OFEt, CHy - C— OCH,
Cl 0 0
i I}
© @—(lzﬂ ~ C - OEt, CH; — C - OH
Cl
[
(d) @—CHZ - ClL CHy-C-OH
i
H,C =CH - C- OCH, + CH,CH,CH,0H—— > (A) +CH,0H
methylacrylate n—buty! alcohol TsOH, A bpt,145°C  bpt 65°C
bpt 81°C bpt 117°C
Product {A) of above reaction is ;
lCI) O
I
(a) H,C — CH- C- OCH,CH,CH, (b) H,C = CH- C~ 0O - CH(Me),
ﬁ 0]
[l
© 1—12? —CH, C- OCH, (d) H,C - (CH,), -C-0-CH,

OCH,
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ORGANIC C

OH
68. OH 3Ac, 0 —
OH (acetic anhydride)

In above reaction molecular formula of glycerol increases by :
(a) C,H,0, (b) CcHO4 (c) CgHEO, (d) CgHO4
69. Give the best conditions for this transformation:

OCHj

H e VY, — H, OCH,4
(a) CH,0H, H" (cat.), heat (b) H,0O,H" (cat. ), heat
(c) Mg, ether,CH,OH (d) socl,,CH,0H

70. Give the major organic product of the following reaction.

(1) sodium acerylide

> Product
(2) H,0.H* to neutralize
0] OH
2
(a) (b)
HO, # N\ #
(c) (d
OH OH

I I 1 MeNqI;gBr
OH OH 2) Hy0 NaBH,, EtOH
71. I, @ 2L ) 2 (02— )

Product (D) in above reaction is :

OH o©H OH OH
oY el
OH OH CH
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72. Select the best method for the preparation of the following compounds :

OH ‘,\\\OH
L., = X
“™CH, CH,

{MCPBA = Metachloro per benzoic acid )
(a) reaction of cyclohexanone with CH,Li
(b) reaction of 1-methylcyclohexene with Hg(OAc), followed by NaBH 4
(¢) reaction of cyclohexene with BH,; NaOH/H,0,, following by CH,Br
(d) reaction of cyclohexene with MCPBA, followed by CH;MgBr

73. Identify the reagents (1-4), required for the transformations shown and arrange them in
correct order.

Ph Ph Ph Ph
+
]j[ H
H
J 3 HOH,C CH,OH
OH OH
OH HO -
(———— D
)
(1) LAH (LiAIH,) _ (2) 0s0,
{3) NalO, {(4) NaBH,
(a1 >3-54->2 b2-3-1-4
(©)2-51>53->4 (d1-2-53-4
74. Which describes the best stereochemical aspects of the following reaction ?
CH,
Bh CD, —E5 , product
OH

(a) Inversion of configuration occurs at the carbon undergoing substitution.
(b) Retention of configuration occurs at the carbon undergoing substitution.
(c) Racemization (loss of configuration) occurs at the carbon undergoing substitution.
(d} The carbon undergoing substitution is not stereogenic
75. Which of following is an example of Pinacol-Diazotization ?
6]

. I II
(a) MEZC—ClMez—Ai—>Me—C— CMe,  (b) Mez(’: C]Mez——z—>Me C- CMe,
|

OH Br OH NH,
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76. (A) —EE—(L)B +C ; (B) and (C) both give +ve iodoform test. Compound (A) is :

CoHy0
|
(a) CH; —-CH=CH-0-CH, -CH; (b) CH, - Cli—O—CHZ—CH3
CH,4
(c) CH, - Clll— O-CH, -CH,4 (d) both (b) and (c)
CH,
77. A solution of Ph,CCO,H in conc. H,50, gives (X) when poured into methanol X is :
I i
(a) Ph,C-C-0-CH, (b) Ph,CH-C-0~CH,4
{c) Ph,C - OCH;,4 (d) Ph,C-CH,4
OH
78. T > (A)—(8)

Pyridine

Product (B) of the above reaction is :

Cl

79. In the given pair of alcohol, in which pair second alcohol is more reactive than first towards
hydrogen bromide?

CHy oy B OH on
(a) and (b) and :>— CIH ~CH4
OH

(c) CH, —ClH—CHz — CH, and CH; — CH, -—ClH—CHz —OH

OH CH,
(d) CH; — (|:H—<:H2 —CH, and (CH3)2(|3 — CH, —CH,

OH OH
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......

Faiconor, BT

80. Rank the transition states that occur during the following reaction steps in order of
increasing stability (least — most stable)

1. H,C—OH,—>CH} +H,0
2. (CH,)3C— OH, — > (CHy)5C* + H,0

3. (CHg),CH — OH, — (CH4),CH* + H,0
fa) 1<2<3 b)2<3<1 ©1<3<2 d2<1<3

H
81. HO/\/K/O — %, (4), Product (A) is :
/\/u\/oH /\)K/CHO
(a) 0 = cl (®) HO

H  cH, c”) ?|
© Ho/\/J\c —H (d) Ho/\/u\c —0—H

82. In which of the following reactions hydrogen gas will not be evolved ?

(a) CH; —CH, —OH—Y2 (b) CH; —CH, —OH—%
(c) CH3 —CH—OH ——A]—) (d) CHB _ (l:H —OH CH,MgBr
i
CH, CH,
PBry Mg, ether X
(A > (C) > Grignard reagent ]
&
83. | Na,Cry0; >(D) 0 > (3, 4-dimethyl

o > {B) 3-hexanol)
22y

When Grignard reagent reacts with (B) product (D) will obtained.

Reactant (A) of the above reaction is ;

C Bb) < NN OH
) /\/ ®) o © /\(;);\ @ .

me

84, (A)—* 2(B) ; structure of (A) is
{Chiral alcohol only)
ﬁ O
Il
(a) CH3—CH——-Cﬁ—O—(IZH —CH, (b CHS—ClH—C—OwCHz—(lJH — CH;
Ft Et

0o ~C 0 e

-0 0
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Above conversion can be acheived by :
(a) LiAlH, {b) NaBH, {c) H,/Ni (d) CrO,

OH o

L
CH - COH

(Mandelic acid)
Identify product of above Fischer esterification reaction :

P /N
(a) Ph—CH-CO,H (b) Ph—-CH-C=0
8]
(© Ph~(!3H—C02Et (@) Ph-CH —(1:|_Et
OH : OH
O
CH, CHZCHZQ‘.OH
87. >< CH,Li »(A) CH,Li > (B) H;0® 5 (C)
|
Product (€) of the above reaction is :
OH OH OH
(a) CH, —.'ICIZ—CHZ —CH, —(|: ~CH, (b) CH, —é —CH,—CH, —C -CH,
o &, S, b,
O
(c) CH, —g—CHz ~CH, H(lJl—CH3 (d) CH, ﬂlcl.mCHz —g—cm
88, What is the major product of the following reaction ?
OH
CH, e —CH, -CH, —OHPYT—i;ﬁf‘CW Product
(I)I_I (I)I [ Il
(a) CH, —CH—-CH, ~-C-H (b) CH; —~C—-CH, -C—H
0 U
(¢) CH, ~C—CH, —-C-OH (d) CH, —~CH -CH, —-C-OH
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ALCOHOL, ETHERS AND EPOXIDES

89. The major reason that phenol is a better Bronsted acid than cyclohexanol is that ;
{(a) it is a better proton donor.

{(b) the cyclohexyl group is an electron donating group by induction, which destabilizes the
anion formed in the reaction by resonance.

(c) phenol is able to stabilize the anion formed in the reaction.

(d) the phenyl group is an electron withdrawing group by induction, which stabilizes the
anion formed in the reaction,

90. Which of these reagents would accomplish the following reduction ?
OH

[ |
N =C-CH, ~C~CH, ~CH = CH,—> N =C~CH, ~C -CH,~CH ~CH,

(a) NaBH, (b) LiAlH,
(c) 1 mole H,, poisoned catalyst, low pressure (d) H,0*
CH ~ CO,Et CH - CH, -
91. @, _ M9 , (p)
Identify A and B :
CH - CO,H CH - CHO
(a) A=NaBH,,B = (b) A=NaBH,, B=
CH - CHO CH - CO,H
(c) A =LiAIH,,B= (d) A =LiAlH,,B =
92. Ph-CH, vc|H ~CH, X &P, (4)
CH
Product (A) in above reaction is:
(a) Ph-CH, —ClH —CH, , (inversion) (b) Ph-CH, —(liH —CH,, (retention)
OFt OEt
(c) Ph-CH, —Cl‘.H -CH,, (racemic) (d) Ph —-CH =CH -CHj,
OFEt

1l H+ .
93. Ph-C-O-H+CH; 0¥ -HT=—=(X)+ H,0; Identify X:

Il
(a) X=Ph-C-0¥® —CH 5 (Trans esterification )
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il
(b) X = Ph-C-0'8 —CH , (Esterification reaction}

[
(c) X = Ph—C-0'® ~CH, (Saponification)
0

[l
{d) X = Ph—-C-0—-CH, (Hydrolysis)

? i
94, R—OH+H—O—C—@—NO2H—+> R—O—C—<§>—NO2

Fastest rate of reaction will be when R is :

CH,

I
(a) CH3 - (b) CH3 *CHz (C) CH3 —C|H— (d) CH3 _(f -
CHs CH,

95. Select the correct statement.
(a) Solvolysis of (CH;),C = CH —CH, —Cl in ethanol is over 6000 times greater than alkyl
chloride (25°C)
(b) CH, —CH =CH - CH, - OH when reacts with HBr give a mixture of 1-bromo-2-butene
and 3-bromo 1-butene

{c) When solution of 3-buten-2-ol in aqueous sulphuric acid is allowed to stand for one
week, it was found to contain both 3-buten-2-ol and 2-buten-1-ol

(d) All of these

OH oH
CH, - OH
96. — ; Above transformation can be carried out by :

(a) H*/A, Zn(Hg), HC (b) HIO,, LiAlH,
(¢) HIO,, H*/A (d) H*/A, HIO,
97.  H,C =CH-CH, ~CH,~CH ~CH, ;ﬁgise »(A) ?S,;'i? , ng?:lo NaBiy (o)
OH
Compound (C) is :
OH
(a) CH, -(13H ~CH, -CH -CH,
&
(b) HOCH, —CH, —CH, ~CH, —CH, —CH, ~Cl

(%1
(c) HO—CH, —CH, —~CH, -CH -CH,
(d) HO _CH2 "'CHZ —C!H —CHz —CH3
Cl

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [334 of 574]



98. [odoform can be obtained on warming NaOH and iodine with :

0
I
(a) CH,CH,CH(OH)CH, (b) (CH,),CHCC,H,
(c) CH, — G—OCH, (d) (CH,),CHCH,OH

99. Which of these is a reducing agent ?
(a) CrO,/H* (b) KMnO,
(c) LialH, (d) 04

@). (BH;)
. CH P (P): : .o
100 <:>= 5 @ H.0, /0 (P); Product (P) in the reaction is:

CH, 0
’ H

CH,

101, CH,;—C—CH, % (P); Product (P) in the reaction is:

OH
CH;, CH,4
(a) CH, —c| =CH, (b) CH,4 —(|3H—CH3
CH, CH,4
(c) CH, —(F'J -0 —Clit —CH, {d) No reaction
CH,4 CH;

102. 1, 2, 3 - butanetriol undergoes oxidative cleavage of HIO,. During this process
(a) 1 equivalent of HIO,, consumed & HCO,H & H,C - |(|I—C02H are formed

0
(b) 2 equivalents of HIO, consumed & HCO,I1, HCH = O & CH, —~CH = O are formed
(c) 3 equivalents of HIO, consumed & HCO,H (2 eq.) & 1 eq. of CH,CO,H are formed
(d) 2 equivalents of HIO, consumed & 2 eq. of HCO,H & 1 eq. of CH;CH = O is formed
] ¢] :

| l
CHj; - CO_ _C~OCH,

103. —DUAH, 0 A) . Product (A) of the reaction is :
GH0  (96%)

OH on Of cnH,-oH o8 _cH,0H 9
(@ (b) \é (@ \© (d) \Qj
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[l H Il
104. R-C-O-R'+R'OH=—=R-C-O-R"+R'OH

Above reaction is/an example of :

(a) esterification (b) saponification
(c) trans-esterification (d) hydrolysis
105. What is the major organic product of the following sequence of reactions ?
O

H-C—CH +

(CH,),CHCH,OH—8a Mg , 2 L O 49

CI)H
(a) (CH4), CHCHCH,CH, (b) (CH,),CHCH,CH,0H
Cl)H
{c) (CH;),CHCH,CHCH, (d) (CH,),CHCH,CH,CH,0OH

106. The structure of the product formed in the reaction given below is :

HY

T
OH OH
0]

CHO O ©
107. CH-OH —2 Products obtained in the above reaction are :

CH, -OH ‘

(a) HCHO,HCO,H {b) HCHO, 2HCO,H

(c) CO,,2HCO,H {d) CO,,HCHO, HCO,H

CHO

108. (CH-0QH);+ 4HIO, —> Products obtained are ;

CH, -OH
Aldo pentase
{a) 4HCO,H, HCHO (b) 4CH,O, HCO,H
{c) CO,, 4HCHO (d) CO,,3HCO,H, HCHO
CHO CH,OH
. 4HIO, .\ SHIO,
109. (i) (CH-OH), ——— Product (i) (CH-0H), —— Product
CH, —OH CH, -OH
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'ALCOHOLXETHERS'AND EPOXIDES § il mpe T

c.}.,z

Ratio of moleas of formic acid obtamed dn reictlon ) and reaction. (11) lS H“) + (P\) a1t
(@) 3/4 (b) 4/5 "(©)-1 HD (d) 5/4
110. Which of the following compound gives 2HCHO, CQO,, HCO ,H when oxidised by periodic acid?
Na '
() k) - Lm:“:‘: x (dui C%?’(Q.}iids 3(!] TQCHo"J‘LB§H [
il CHz= oH 1 g 1 3 [1|
130 ') HD f SO H-"C =0 o
(!ZI-I OH)2 g) (CH 01-1)2 ) ‘|“’U SONN @) &= @
121. SulEr i, CH-OH
O 547 Tan, - o
i)l“fg ‘)g 1 CH,.~OH
111 Hydration of 3! phenylbut-l -ene in dl] stO 4 . will give Igagly TN oLF
(a) 3- Phenylbutan-l ol i (b) 3- Phenylbutan-z ol
OHZ(e) 2- Phenylbutan 2-0lt 0\! 10 sH (d) 2tPhefiylbutan-1- -0l deHO200 iben
112, Decarboxylgt?é'n of sodium sallcylate with soda l1me’¥;r\ms iidmoo 1emos Phaobl
(a) Salicylic acid (b) Phenol {c) Benhzene (d) None of these
122. o MeQ —CH ¢ nur Fion 7 HO- ¢t
Ggii = ({0 ) h Ly AR S 8% =(8) () | = (A} (5)
‘CH —oH j H2- HD

P .Y |r"‘} 0~ 5 S ‘\a
115 B Inr%H i&éH !& d¥ 5xH|o.n~Whiat iethaf) nfitean i Gysmadil sdsal  .NLE
£ nthg]%eﬂnubqr Ee-quchefii{d botid tadshrdt-GHhehge-whbavnrhwath(n) iy
l'"nCIH*-'OHTﬂ Ndubssidw (L) atidw ¢ nasty —hsfl (7}
miot o3 E’)ﬁ } He M O%” w1 %‘q. IhlbO&‘OAUL” es.‘gqn WA ?Wﬁsﬂwi ned1id . BLK
AL ion 1 G COOCE, sl o R K AR G ol
(a1} Anp'l&!’ﬁ'd‘fﬁ*&? has, s the nmmmr o{ eehle? é?ﬁ&f?ﬂﬁp 2aHeD (8)

123. (3\ vand'n ar Lﬁfo?i)x(.'?.)fw%aﬂ& A& ;)\nod ﬂ‘.-z‘gun. hor wbgfyﬁpt% gfff.).&‘fna % (mj)1 s ?

) O
H (I:f-l2 -OH !"‘f:'c“:; ?L
%0, !CH, - OH LiAl H,0%
114. @C_ 2 e 7 (A)Jg‘_-- kB (B) =L i\/;(c') Préduct Cis

7 NCH - cozﬁt) H* NP
} r el {3) moubord
LCHs” e(s gay— HD (d) H 00— o FL HO ()
S O 0 (.02 1
——r Ay y C— LJ
(a) (b) |
CHy ¥ CH'=- OH (HD (b} CH - CH, 20H HO (D)
124. How mony pnmurylimmls L.rcludmg rereoisomers} are |[assibie 2ty oimalaC H.07
{3} rwo CHj .191h18 [yqorg-sifyfrdgao 2i.CHs rye 320d adj sz00rD OSI
Cy - 0 O
(<) (d) ¢
125, (@) M‘/ch pre ar«-d b\ th reacti (D, "ieh qrmth thasfr Dt ot e d
mm’ﬁ-"ﬁ?’i?— 1 (@ T h-.) ?o E*:H 2-QH lj &
(4} Ch,,?nhd CH3 (b} C ﬂawﬂ‘qundoq S
() Cil4Br and AL, -d (‘HOOH and Zncl,
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126. 0.092gofa compound with the molecular formula C3HgO50n reaction with an excess of
CH Mgl gives 67.00 m of methane at STP. The number of active hydrogen atoms present in
a molecule of the compound is : \

Je(a)one, W o D) (b) two __lsnman (:.)
(c)-three p & DEH‘ (d) four 'PysHdeiD <
N
z
127. {\I?gatgry ipn&d‘e of t?fffel\llq_‘mng in decreas‘}&g arfl:a{ e ‘7 -

116. :

azarty dolddald (

(a)a>c>b>d
(c)’a>d>c>b'“h"

128. The major product formed in the reaction is

() (A) =1 "y (B) - VaB}{ 1 um.li.'iﬁ)ﬁ'lé?unﬂlflp? o1 uid}suu,ax mq(w) LC1

Cil, *S‘Q
117, lurthetib *rm.u{n's op _ o~ CH2 %E}ﬁ'*ﬁfbx’d’%m’*?n#@ﬁ elid Hgﬁamlaygars as
Yo blsiy 1038’ /G0N avig dliw-HOOR,HD baeHO HO3d mfrj\xﬂ&enﬁﬁﬁahsw pdTAs)
hitd | U

. F"? S I‘,\‘ L2 H | 0080
O
~Me

(d)b>c>a>b

(a) el | *+ RCH?-OH + white nd/CH R“ﬁ'@’?’;?‘b
vt 03y Q25810 2HO 0”16 (g lsvgnof ( :
'ilélzg mgg‘f' mun 89 ns i 33 1 gl;l s%s‘;az}sa 1(fwr ?bOOIYHD 1o HOIgIHbA N o for
mijo uglia ul‘(l rospecavely 1915w
(© C 1. M.HRCHzOH:oio snuoms ads () § 4ni' A4, /CHZRtmLmIqqA (by

< anonsr?m%ﬁ.o.l 3 EQQ *%r}ﬁo :\wfww'i phe) T boo:(g%)a: \:ubulu i Jltl):iﬂ.‘: aidintbyd) D09 LEXT

129. Reaction of R- 2-butanol with p- to]uenesulphonyl chloride in pyndme then LiBr gives :

(a) R-2- butyl bromlde o ) S 2-butyl tosylate
19, (c)'R-2-butyl tosylate—"}; ~ &ﬁ} "'""(d) 5.2 -butyl bromide — (s)
130. Opncally acnvgz octanol rapldly loses its optical activity wherf exposed to:

gaz gflLu‘te acnc!;q C'(b) dllute base (E), Egyt «Hay - h('gl’)d?'umldlty

131. If (x) 2- methyl butanmc ac1d were estenﬁed by reacnon with () 2- butanol how many
optically active compounds would be present in the final equilibrium reaction mixture ?

@24 .cop ®3I © 4y .Gy @67
T 010 slummot dipve sldizzoq 18 (e19rn0zi6n1912 gribuloni) 2lotosls viOong ynsm woH  (BEI
120. @/.F.Hueﬁ PBryho o ndsidTMg B- nrr;)yl el(1) v CHy—C—cl  owWT (8)
5 >

132. H i > Ivigther? (2) H,0* > Z507 (o)
barisido let ‘e oMV sbgrlsbismsdio rottass1 orl1 vd boisqnq sdpo lonsdislyasdd-f 28K
a8, a; & Z —> ’ R > : (b) H4C wafawiad. nbii'kah Ydsni
Produict Z of above reaction is: O (d) sM bas Ief-b (8)
(DX bas HO HD (b) ¢DIA bas 1, HD (2)

i 1
. !
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m;coﬂo;ﬁmms AND EPOXIDES

0
0- g - CH,4
(a)
0
()

H OH

133.
(a) No reaction
H ' H
C
134. (Et0),CHCHO + CH Mgl — ™%, (4)
Product obtained in the above reaction is :
Il
(a) CH; —C—C—H
I
(¢) CH; —C—CH, —OH
135. Reaction- (1):CH; —CH = CH—CH,

Reaction - (2): CH; — CH = CH—CH,
Product {B) and (C) respectively are :
(a) CH,CHO, CH,CO,H

{c} CH,CHO in both reaction
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(b

0
(d)

C
@/ \@ ——LA%—%A) Identify the product ;
3

®)

|
(d) Ph—C—Ph

CI)H
(b) CH; —CH —CHO

(d) CH, —CH —CH, — OH
H

KMnOs , (4) —¥% _ (B) 2 mole

Cold ~

KMnQ, /NalO, (C) 2 mole

(b) CH4CO,H, CH,CHO
{d) CH4CO,H in both reaction



LS S LiAlH,

136. > B . product (B) is

Pyridine, 25°C Pyridine, 25°C

Cl
o) B @O0 «@0

137. O —» HO-(CH,)¢ - OH, this conversion can be achieved by

(a) 04, Zn, then LiAlH, (b) 03/H,0,, then LiAIH,
() cold dil. KMnO,, HIO,, then LiAlH, (@) All of these

138. Which of the following alcohol on treatment with HCI give 3-chloro-3-methyl cyclohexene
as a product ?

CH, CHjy CH, OH
{a) (b @\ ©) @ (d) All of these
OH
OH -

() RCO,H o
139. & CMaEr O T, H204> (A); Product of the reaction is :

A OH

OH ‘\\\\OH v
@ CC ® Q © O @
CH, CHg %o

140. Esterification (shown below) is a reaction converting a carboxylic acid to its ester. It involves
only the carbonyl carbon. Esterification of () -lactic acid with methanol yields (+)-methyl
Jactate. Assuming that there are no side reactions, what is true about this reaction ?

CH,

OH OH
OH CH ,OH OCHB
~na
=) +

(a) AnS . process has occurred, inverting the absolute configuration of the chiral center
(b) AnS reaction at the chiral center has inverted the optical rotation

(c) A diastereomer has been produced; diastereomers have different physical properties
including optical rotation

(d) Optical rotation is not directly related to absolute configuration, so the change in sign of
rotation is merely a coincidence
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141. Which of the following sets of reagents, used in the order shown, would successfully
accomplish the conversion shown ?

0 CHj
|

|
O—CCH3—> CHCH,CH,CH4

(a) CH,CH,CH,MgBr; Hs0"; PCC, CH,Cl,
(b) CH.CH,CH,MgBr; H,0*; H,S0,, heat PCC, CH,Cl,

+ =
(c) (C¢Hs)5 P-C HCH,CH,, B,Hg; CH,CO,H

+ o
O
CO,Et

142, W B0, product ; Product of the reaction is :
@4

o) 0 0
CHO CH, , 0
(a) (b) (©) (d)

143. Which of the following compound on hydrolysis followed by heating gives a product, which
gives positive iodoform test?

CO,Ft
Il c
(a) CH3~(53H7C~CH2 ~CH, ®) H‘CHa
CO,Et 0
: 0

0

H
(©) CHq~GH-CO,Er @ é,c _0-Et
CO,Et

144. Treatment of a 2° OH with CrO,/H,80, yields an/a :
(a) aldehyde (b) carboxylic acid (c) ester (d) ketone

145. Esterification of the acid P with the alcohols Q will give :

OH
CHj;
CO,H
(S)-P (£)-Q
(a) only one enantiomer (b) a mixture of diastereomers
(¢) a mixture of enantiomers (d) only one diastereomer
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147.

148.

149.
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Et0,C

Identify major product of the reaction, when the given compound is hydrolysed and heated
strongly:

0 OH OH CO,H
0,H
(@) (b) (c) (D
HO,C ©
0 OH CO,H
7 o
RO—C\ @
® @ find out the reactivity order with LiAlH , :
CHO
®coct
@ A>B>C>D b)YB>C>D>A
(&) D>C>B>A (MB>D>C>A
Find out the reaction in which obtained product give positive isocyanide test:

0

O
(a) @A\NHZM"“ (b) @/l‘KNHz NaBH,
-

NH._ . NH.

O

0, OH
O 0]

-
o O

In the above given compound how many functional group reduced by LAH (Lithium
aluminium hydride ) and SBH (sodium borohydride) respectively ?

(a) 4,4 (b) 4,3 (© 3,4 (d) 4,2
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ALCOHOL, ETHERS AND EPOXIDES N U 363
[ Answes ]
Lj[2 j@]3 )[4 @S5 |6 [M|7 |8 |@
9. () 10. | () | XX | () |12. () | 13.|(a) [14.{ (a) | 15.| (a) | 16. ] (a)
17. [(d) [ 18. | (a) [ 19.|(b) {20. [ (=) |21. [ (a) | 22.} (a) [ 28. | (d) | 24. } (a)
25. ((b) | 26. | (b) | 27.| (D) [ 28. | (b) 129.|(c) |30.( () |31.{(b) |32.]| (b)
33. (@) {34. | ) {35 | ®) [36.|(© [37-]() |38 |() |39 | () |40.{ ()
41. ((b) | 42. | (b) |43. | (@) [44.]|(d) [45.{(b) [46.{(a) | 47.| (D) | 48.{ (D)
49.{(a)|50. 1 (b) {51. (@) [52.]|(c) |[58.](c) [54.] (c) | 55.|(b) | 56.] (a)
57.[(d)| 58. | (¢) {59.|Ad [59.|B-b |59.{Ca |60.| () |61.]| (c) | 62.{AD
62.1B-b|63. [ (b) {64.]|(c) | 65.| () [66.](a) | 67.|(a) | 68.](d) | 69 (a)
70. ()71 D) [ 72. () | 73| (D) |74-1(c) [75. | (D) |76. | (D) | 77.] (&)
78. [(0) | 79.](d) |80.](c) | 81.|(c) [ 82.](d) | 83.|(a) | 84.| (b) | 85.| (b)
86. ()87 {(c) |88. | [89.{(d) [90.{(@ |91 () |92.| ) |93.] (1)
94. |(a) | 95 {(d) |96. | ) [97-]| () [ 98.]|(a) |99.| (&) |100.] (a) [101.] (d)
102.((b) [103.{ (c) |104.] (¢} [105.] (d) [106.] () |107.| (b) [108.| (a) |109.{ (c)
110.|(d) [111.{ (&) {212.| (b) [113.| (b) {114.{ (b) |115.( (b) [116.| (d) {117.] (b)
118.|(a) [119.] () |120.| (a) [121.] (a) [122.] (b) [123.| (b) [124.| (d) |125.] (a)
126.|(0) [127.{ ) |128.| (© [129.] (@) [180.] (a) [131.| (©) [132.| ®) [133.] ()
134.|(b) {135.| (a) |136.| (© |137.| (@) [138.] (d) [139.| (b) [140.| (d) [141.] (©)
142.((b) }143.| (b) |144.] (d) |145.| (b) |146.| (c) [147.| (b) [148.] (a) [149.] (b)
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1. Consider the pairs of ethers, numbered I through V, shown below. To the right of each pair is
a description of reaction conditions to be applied to each. One compound of the pair will

react more rapidly than the other.
Which ether of the two will be more rapidly cleaved?

Write your answer in box.

a) Ether Pairs (B) Cleavage Conditions
HaC
O—CH(CH,) O—CH
1 Q Vo & 3 Treated with HBr in
H, CH,4CN, 40°C

HsC CoHs
O—C(CH;); & 0—CH; .
I | HyC CoHg Treated with H,S80,

in CH4CN, 40°C

- @70‘6 & QO_@ Treated with H,S0,

in CH4CN, 40°C

CH,0 OH
Treated with 5% agueous
Iv. 0 OH o OCH,4 ° 29

H,80,, 25°C

. /CH(CH ) & CH(CH )
\ N0 32 & Ao~ *2 | Treated with 5% aqueous
H,S0,, 25°C
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ALCOHOL, ETHERS AND EPOXIDES Sy et ek 365

2. Comprehension :

(3) CH, ~CH, -CH, ~CH, ~CH, -OH  (b) CH, -CH, —CHZ—TH—CH3 |

OH '
|
CI]-I;5 |
(c) CH, -CH, -ﬁl—l -CH, ~CH, (dY CH; -CH, —(i‘. -OH E
OH CH, E
CHy CH, :
(e) CH3-(13H -CH, -CH, ~-CH (3] CHa—ICH—CH ~CH, |
o8
CH, CH,
(g) HO —CHz—C!ZH -CH, -CH, th) CHa—(I:~CH2 -OH
&, ,
Above compounds (a) to (h) are isomers of CgH,,0.

Based on the above isomer answer the following (A to F).
A. Which isomer is most reactive towards dehydration by conc. H,50,7?
B. Which isomer will undergo rearrangement when treated with conc. H,50,7?

C. Which isomers on dehydration with conc. H,80, give alkene which is capable to show
geometrical isomerism ?

D. Which isomer is least acidic ?
E. Which isomers on dehydration give most stable alkene ?
F. Which isomer on dehydration with conc. H3PQO, undergo maximum rearrangement ?
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366 R R A .- ORGANIC Chemistry for IIT-JEE
{0] {0] [0} ;
R—CH; |=— |R—CH;—O0H # RCHO ?[? RCO,H :
(alkane lowest (H] alcohol tH] aldehyde ) (acid highest '
oxidation no.) oxidation ne.)
[0} = Oxidation [H] = Reduction
Consider the above sequence and answer A to F. i

A. Conversion (CH, -CH;— CH4 —CH, - OH) alkane — alcohol is achieved by:

(a) Br,/hv, alc. KOH (b) Br, /hv, aq. KOH
(c) Bry/CCl,, LiAlH, (d) Br,/CCl,, NaBH,
B. Conversion R - CH, —OH—— R —CHO can be done by:
{a) PCC/CHCI, {b) Cu, 300°C
(c) CrO4 {d) All of these
C. Conversion R ~-CHO—— R —CO,H can be done by:
(a) KMnO, (b) H,CrO,
(c) K,Cr;04 (d) All of these
D. Conversion R -CO3H-— R -CHO can be done by:
(a) LiAIH, (b) NaBH,
{c) DIBAL-H (d) All of these
E. ConversionR -CHO — R -CH, ~OH can be done by:
(a) LiAlH, (b) NaBH,
(c) H,/Ni (d) All of these
F. Reduction R ~CH, —OH—— R —CHj can be done by:
(a) LiAlH, (b) NaBH, - AlCl,
(¢) H, —Ni (d) Red P + HI

4. Which of the following is true for 3-methylbutanal ?

a. | This compound may be classified as an aldehyde.

b. | This compound may be classified as a ketone

€. | An aldol reaction takes place on treatment with NaCH solution.

d. | There is no reaction with LiAlH, in ether solution.

€. | An excess of CH;MgBr in ether reacts to give 4-methyl-2-pentanol.

f. | Wolff-Kishner reduction gives butane.

£: | This compound is an isomer of 3-pentanone.
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ELCOHOL, ETHERS AND EPOXIDES L s 367

5. This problem is an introduction to the planning of multistep syntheses.

For use, you have six reactant compounds (A through F) ; and eight reagents (1 through 8),
shown below.

Following these lists, five multistep syntheses are outlined. For each of these, certain
reactants or reagents must be identified by writing an appropriate letter or number in
designated answer boxes. Write a single letter or number, indicating your choice of the best
reactant or reagent, in each answer box.

Reactant Compounds : 1‘

!* © >=0 o1 A )OLO/\ )?\Oj)\:
| (D)

(A (B) (o)} (E) F) }
Reagents :
(1) Jones’ reagent [Na,Cr,0;,in H,0") (2) PCC [CrO4 in pyridine + HCI]
(3) Sodium hydride NaH (4) Sodium borchydride NaBH,
(5) Thionyl chloride SOCI, (6) Phosphorus tribromide PBry
(7) Aluminium trichloride AICI, (8) Magnesium turnings in ether

CH, - OH (1) Reagent[_]

8]
(2) reactant[:l Reagen 0
1. e CoHia0 Regenl, ©/\ /\f
0]

Reactant ‘
(1} Reagent
| i Reagem! i C3H602 gent (7]

2 (2) Reactant !
Reagent f
heat \L
(1) Reagent[_] |
{2) Reagent[] (1) Reactant[ ] O |
! 3. OH —fW—F—— CH |0y ————
(3) CO, heating with O ~ CH.CH.,CH
: (4) Hy0) catalytic acid 2+~
?
R (1) NaOH solution OCOCH;
: ent Reagent[] C.H.O (2) Reagent[] .
ichaie ek == SN >
} C 376 (3) Reactant[] OCOCH;,4 L
! .
5 i
i Reactant (1) Reagent[ ] —< ‘
: (1)Reagent [} {2) Reactam___J @
i‘ 5- (2)Reagent ] C3H7B!' (3) H;0) . i OH }
I !
| T
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6. Which of the following is true for 3-methyl-2-butanone?

a. | It may be prepared by CrO, oxidation of 2-methyl-2-butanol.

b. | Its reaction with NaBH, gives a secondary alcohol.

¢. | It may be prepared by acidic Hg #* catalyzed hydration of 3-methyl-1-butyne.

d. | It forms a silver mirror on treatment with [Ag(NH; },1".

l €. | This compound is an isomer of 4-penten-1-ol.

7. Which of these methods would serve to prepare 1-phenyl-2-propanol?

a. | Addition of benzyl Grignard reagent to acetaldehyde (ethanal}.

b. | Addition of phenyl lithium to propylene oxide {methyloxirane).

€. | Addition of phenyl Grignard reagent to acetone (2-propanone).

d. | Acid-catalyzed hydration (addition of water to) of 2-phenyi-1-propene.

" €. | Addition of methyl Grignard reagent to acetophenone (methyl phenyl ketone}.

|| f. | Addition of methyl Grignard reagent to phenylacetaldehyde.

8. Match the Column (I) and (II).

‘ Column (1) Column (II)

Reaction Name of Reaction
.
(a) | l A (P)| Pinacol-Pinacolone rearrangement
OH CH
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|£COH0L ETHERS AND EPOXTDES

l l NaNQ,

(b) I l 2HC! (qQ) Semi-Pinacol reaction
OH NH,

g o )

(c) ~ \O / N (r) Pinacolic-Diazotization
I I (1) TsCl,

(d) | ' (2)Et;N, 4 (s) Pinacol fashion reaction
OH OH

|- . o

9, Match the Column (I) and (II).

Column (1)

Column (I1)

Reactant Products
CH3 .,OH CHj
@) O< TTHS0, Cone, P) O<018H3
__(ONaH CH,
) @yt (q) CHg
CH,
__ayHer
© O< —r, @ ©<oéH3
{3) CH I
d CH, (1)Na s
(d) O<OH — (s) OCHj4
{2) CH
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370 A TR o 4 G ORGANIC Chemistry for IIT-JEE
" CH,-OH
C=20 l
i H i SHIO
Reaction 1. H OH 4y
' H OH |
CH,OH i
CHO
HO H i
i H OH  guo 1
‘ Reaction 2. H OH 4 i
H CH
CH,OH !

Ratio of moles of formaldehyde obtained in the reaction (1) and reaction (2) ?

11. Comprehension:

Di-tert-glycols rearrange in the presence of acid to give a-tertiary ketones. The trivial name
of the simplest glycol of this type is pinacol, and this type of reaction therefore is named
pinacol rearrangement (in this specific case, the reaction is called a pinacol-pinacolone
rearrangement). The rearrangement involves 4 steps. one of the hydroxyl groups is
protonated in the first step. A molecule of water is eliminated in the second step and a
tertiary carbocation is formed. The carbocation rearranges in the third step into a more
stable carboxonium ion via a [1, 2] rearrangement. In the last step, the carboxonium ion is
deprotonated and the product ketone is obtained.

Me Me Me Me @Me 8—H Me
HO I { OH—2245 1o ! }33112 ‘(’?,2)°>Hpui Ie CaLLIN \> I Me
Me Me Me Me Me Me Me  Me
Pinacol o I\!/Ie |
\\ Me < )
L
Pina&g?one I

A. Whatis R.D.S. of pinacol-pinacolone rearrangement ?

(a) Istep {b) 1i step
(c) IH step (d) IV step
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Bt Ph CH, Ph

H,50.
B. HO OH + HO |l OH —5—>
Et Ph CH,;Ph
How many products obtained in above reaction ?
(a) 1 (b) 2
(c) 3 (d 4
OH
o (Fora e
Product 'P'is :
0]
0 Q Q
Cl
(a) ) (c) (d
CHy CHy
NaNOQ:
D. CHj || CHy —; ad ol
OH NH,
Product (A) is :
Tl) lCH3 CH, CH,
{(a) CH, —C—(|:—CH3 (b) cHy4 CHy
CH, OH OH

() >=< {d) None of these
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1. I-B; U-A; IlI-A; IV-B; V-B
2. A-d; B-a,cef,gh; C-abc D-d; E-d,ef,gh; F-e
3. A-b;B-d,C-d, D~¢c, E-d; F-d

4. a,ce, g

H (1) Reagent [3]

CH, - O 0
(2) reactant (d] Reagent[2] O
> ©/ @) H;00 CoHi0y — 7 /\If

O
Reactant
Reagentj1] {I) Reagent
C3Hg0: {2) Reactant &
Reagent|
heat
(1) Reagent[6]
{2) Reagent[8] (1) Reactant[C] O
OH (3) CO, CeH1002 heating with O - CH,CH,CH
- (4) H,07 catalytic acid E
R (1) NaOH solution OCOCH;
ent Reagent[Z] C.HLO (2) Reagent[d] N
3°°6 (3) Reactant[F] 0OCOCH;
(1) Reagent[8]
Reactant ), ondd@) C.H.py 2 ReacantCHE -
(2) Reagent6] 37 (3) Hy,00+
6. b,yce 7. ab,f
B. a-p,b-r,c-5d-~q 9. a-s,b-r,c-g,d-p
10. Ratio ofreactionlandIl =2 11. A-b; B-b; C-¢; D-a
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1. ¢] NaHa/KOH/H,0 (A) ; Product A is :
(Wolff -Kishner rcducnon) major

NO,

OH cl

O /> />

(a) © ®)

NO, No2

ci

0 o

(o) (d)

NO, NO,
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2.
&)
CH, — CH, — NMey CH, — CH, — NMe;,
Above conversion can be achieved by :
(a) Wolf-Kishner reduction (b) Clemmensen reduction
(c} LiAlH, (d) NaBH,
O

3. CHz—C—CH,— CHy-— CH\—/CHZ —— CHy — (CHy) 3 — CI{—/CHZ
O O
Above conversion can be achieved by : oo
{a) Wolff- Kishner reduction g
(b} Clemmensen reduction
() HS —CH, — CH, — SH, following by Raney Ni
(d) None of these

O
— CHj
Z“(Hg) ; Product of the Clemmensen reduction is :
OH OH ‘
CH, — CH, CH — CH, CH,, — CH, CH2 — CHj,
OH O OH

|
5. CHy—CH—CH, — CH,—C —CHy-—3 CHz — CH— (CH,)3 — CHj4
Above conversion can be achieved by :

(a) Wolff-Kishner reduction (b) Clemmensen reduction
(c) LialH, (d) NaBH,
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c CH, CH, — CH, CH, — CH, CH, — CH,
W @A) @
HO /4 (B) O
OH Cl Cl
®) 2

(0)] (

Identify product (A) & (B) from the given product P,Q,R:
(a) A=P,B=Q (b A=Q,B=R (c) A=Q, B=P (d) A=R,B=P

0
Il
C — CH,
7. ﬁ —Z88 1, (4); Identify the A.
HO
CH, — CH,
@ /Q/ ®) ,Q/\
HO cl
OH
(©) (d)
cl
0
C — CH,
8 NoHy4 ;
. To s > (A) ; Product (A) is :

( WolfT-Kishner reduction)
CH2 — CHZ — Br
CH, — CHj

(a) (b}

CH, — CH, — OH
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{c) (d)
CHZ — CHZ — Br CH — CH3
!
1 i f
O O 0 (9]

Above conversion can be carried out by :

(a) Clemmensen reduction (b) Wolff-Kishner reduction
(¢) LiAlH, (d) NaBH,

10. Increasing order of equilibrium constants for the formation of a hydrate:

Feolmeelrelive

(n (11D
(a)IV<III<II<I b IV<I<I<Il
@D I<I<I<IV UI<I<I<IV

11. — —( )— HgSO4 (4) Product (A) is:
@C OCHs i hz0,” dil. H;80,  Major product “)
OH

0
(© @— CHZ_flclj —@—OCH3 (d @ CHZ—?I—I—@— OCH3
CH
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Me Me

Predict the product of hydrolysis of the above molecule.

o)
o ] )
C—O0—H
o) CO,H
(a) (b)
CH,
o)

0 || 0

C—0—H
(©) O (d O
OH OH CO,H
OH OH
13. —_— . This conversion can be achieved by :
OH 0]

(a) Me,CO/H™,H;0%,KMnO, /HO™ (b) Me,CO/H* ,KMnO,,H,0"
(c) KMnO,/NaO,, Me,CO/H*, H,0*  (d) KMnO,/NalO,, H,0*, Me,CO/H"

14. \ao/< _HO® 4. Compound (A) & (B) can be differentiated by:

(a) 2-4-DNP (b) Fehling solution
(c) Lucas reagent (d) NaHSO,
OMe
)<OME ° i
15. H OMe + HOH, H Jeatalyst , (4 4 H— C— OMe ; Product (A) is :
trimethyl 20°¢,15min Methyl formate
orthoformate

OH OMe OMe Me
(2) OO<OMe ®) O(\)<0Me () OO<Me (d) OO'(ME

JOIN IN OUR TELEGRAM CHANNEL https://t. me/AIMSDARETOSUCCESS [944 0 345 996] [357 of 574]



www.aimsadaretosuccess. blogspat com [944 0 345 996] [358 of 5 74]

Reagents to carry out above conversion, P, Q, R respectively are :
(a) H,C = CH—CH, — Br, (HO®),[HO?, A}, Wacker-process
(b) H,C = CH—CH, — Br(HO®), Wacker-process, HO®, A

{¢) Wacker process, H,C =CH—CH, — Br(HOG ), HO® (A)
{d) Wacker process, Ho® (A),H,C =CH—CH,; — Br(HOG)

CO; ﬁ
C—0—0—H
17. + —

Above reaction is a Baeyer Villiger rearrangement of an asymmetrlc ketone with magnesium
mono peroxo pthalate hexahydrare (in the drawing, Mg™* 2 is omitted for clearity) Identify
major product

O O

0
/ o R 0 OH R
(b) (@ (d)
R

OCH3

18. and
O 0

Above compounds can be differentiated by following reagent:

{a) 2-4 DNP (Brady reagent) (b) Tollen's reagent
(c) Lucas reagent {d) NaHSO,
OH
OH
19. OH pcc (excess)’ A 1equ1valent > (B) Cl-I31\/1ng]?>r> © NaBH4’ D)
H,0
Product (D) will be :
OH OH
OH
CH — CH;
OH
OH
(d)
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BH;,THF

5 (P) Pyridinium Chloro Chromate (PCC)> ( Q)

H,0,,0H CHCl

20. CH,—CH=CH,—]

Hg{OAc);,Hy0 Pyridinium Chilero Chromate (PCC)
=—> (R} —>(5)
NaBH, HO CH,Cl,

Relationship between products (@) and (S) is:

(a) Positional isomer (b) Chain isomer
(c) Stereocisomer (d) Functional isomer

21. In the reaction, o —LAlHg) benzene,heat , v he product (X) is :
2.H,0, heat

HO OoH
0] O

O

22. Rank the following in order of increasing value of the equilibrium constant for hydration,
Kpyq. (smallest value first}.

0 0
= |
[>= O  (CH3)3CCC(CHj),
1 2 3
(A 1<2<3 (k) 3<1<2 ()2<1<3 d2<3<«<1
O
—_ ;
23. T S S T
Above conversion can be achieved by:
{a) Zn{Hg),HCl] {b) NH, — NH,/KOH/A

() LiAIH, | (d) Hy/Ni
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24. Which sequence represents the best synthesis of hexanal ?

CH 3CH 2CH2CH ch ZCH - O
Hexanal 0

[
(a) 1.CH,CH,CH, CH,Br+NaC=CH  (b) 1.CH,CH,CH,CH = CH, + CH3COOH

2. Hzo, H2804, HgSO4 2. CH3 MgBr, diethyl ether
3.H,0*
4. PCC, CH,Cl,
I
0]
I )
2.CH4COQH 3. LiAlH, 2. H30+ 3. PCC, CH,Cl,
4.H,0 5. PCC,CH.Cl,
0]
25. - HNOs Ay CalOH): By Product (B) in this reaction is :
P @]
(a) (b) ()
CH,0H CH20
HO —1—H o HO ——1——H /CH —Ph
6. H OH > s H o}
H——OH H —— OH ’
CH, — OH CH, — OH
Compound (x) in the above reaction is :
i i
(@) Ph—C—CH,4 (b) Ph—C—H
i [

(¢ P—CH,—C—H (d) ph -~ CH, — C—CHj4
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Il .
27. Ph--C—CH, N—i‘gfum)—fgg—»(s) —H9 )

Product (C) of the above reaction is :

i
(a) Ph—CO,H (b) Ph-~C—CO,H
0 i
( Ph—C—C—H (d) Ph ~— C— GH,0H

W

I
28. @ H—C—H (A) AgNO; (B) ; Product (B) of the reaction is :

2HCl
(a) Ph—CH, — NO, (b) Ph— CH, — ONO
(¢} Ph—CHO (d) Ph —O0O—-N=0
O
29. —Pa, (A);
0.75 mole %, (100%)
A1C13 EEZ

Product (A) of the above reaction is (bromination occur not in the benzene ring) :

foae @*A

Br \l/\/
(c) (d) @/
__ ﬂb Todoform test
AVE > Tollens test
H,0
30. drop 0szst4 > Positive Tollens test
Compound (A) is :
0 ﬁ (l)CI-I3
OCH, OCH, OCH34
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|| i
(¢} CH; —C—CH, — (|3H—-OCH3 (d) H—C—CH, —CH, —c|H — OCHj,
OCHj, OCH;,
31. CyHyg —9 , (g NH=NFp ; Reactant (A} in this reaction is :
(4) CgHgO ~ HO/A
@ Ne=c/ " w Se—c/
Ph” N cH, cuy Nph
Ph\ _ /Ph
@ C= C\ (d) both (b) and (c)
CH; CH,
C7H140,
O( Heo® |
32. >
0—0—H v ¥ ¥
+ive +ive +ive test with
1-methyl 1-cyclohexyl lodoform 2.4 DNP Cro,

hydrogen peroxide test test
Compound (P} is :
0O
(a) CH; — ICII—— CHy, —CH,; — CH, — CH— CH4
o

0 IOH

I

(b) CHy — C—CH, — CH— CH, — CH, — CH,
i

(C) CH3 '—C‘—CHZ —CHz —CH2 —CH2 —CHz —OH
P

(d) CHy — C— c':H — C—CH,

CH, CH,
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33. Correct order of reactivity of following compounds towards Grignard reagent?

i i i
CH; —C—H H—C—H CHy—C
I
0 (0 (1ID)
(@) I-U>1 (by I>1>1II {(c) O>1I>1 (dI>Im>1

|
34. CHy— CH— CH— CH,—OH _HCHO | (4} Product (A) is :
I TsOH, A 93%

OH
Ph CH, — Ph
(a) (b)
0.0 00
CH,
CH — Ph CH,
S "N
(©) (d)
AN 0-©
I
35 KOH
* (CH3)3CO0—C—CH,—CH,—CH OCH,CH,CHj, H—ZO/—A_)
OH OCH,
Total number of products obtained in above reaction is :
(a) 2 ) 3
© 4 d 5
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36. What reagent and/or reaction conditions would you choose to brmg about the
following conversion?

0
©—< j — @—CH = 0 +HOCH,CH,0H
0

(a) 1. LiAlH,, 2. H,0 (b) H,0, H,50,, heat
(c) H 50, NaOH, heat (d) PCC, CH,Cl,
Mel excess
37. —RH excess , 81% yield ; Product of the reaction is :
0o
O 0O O
(a) (b) (©) (d)
0
38. HO —<:>"C — HO
The above reduction can be best carried out by :
(a)} Clemmensen reduction (b) Wolff-Kishner reduction
(c) NaBH,, (d) None of these
39. CH, —C =CH—H85%: ,(4)
dil. H,50,
CHy — C == CH—UBH THE | gy
(2)H,0,/HO™
Product (A) and (B) is differentiated by:
(a) 2-4-DNP {b) NaOI (c) Na-metal (d} NaHSO4
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e : s

40, é HON ,(4)—LAH: ,(py N;NC‘EZ »(C)

End product (C) in above reaction is :

0 0 0 OH

OH

i,
{(a) (b) (c) (d é

41. Compound (X) C4HgO, which reacts with 2, 4-DNP derivative and gives negative haloform

test is :
Il
CHs,
OH OH
(C) (d) CH3 "'"'"‘CHZ —CH — CH3

42. When a nucleophile encounters a ketone, the site of attack is :
{a) the carbon atom of the carbonyl
{b) the oxygen atom of the carbonyl
{c) both the carbon and oxygen atoms, with equal probability
(d) no attack occurs as ketones do not react with nucleophiles

43. The correct order of rate of reaction toward nucleophilic addition reaction:

CHO CHO CHO C”)
O
I C-Ph
CH; - C - Et
NO2 OME

(a) (b) {c} ) (e)
(@a>b>c>d>e Bla=b>d>c>e
(ca>d=e>b>c (da>b>e>d>c

0
44. The structure OH would be best classified as a(an) :
H
(a) Acetal (b) Hemiacetal (¢) Hydrate (d) Cyanohydrin
45. Which of the following pairs of reactants is most effective in forming an enamine ?
0]
0
(a) CH3CH,CH +[(CH3),CH];NH (b) + CH; — NH —CHj4
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l
(c) (CH3)3CCH+(CH;),NH (d) None of these form an enamine.

46. The reaction of C H;CH = CHCHO with LiAlH, gives :
(a) CGHSCHchchon (b) C6H SCH = CHCHzOH
(C) C 6H5CH 2CH 2CHO (d) C 6H5CH 2CHOHCH3
0]
47. " I NaBH, , (A) T »{B) ; Product (B) of the reaction is :
]
O 0 O 0
(a) Q O] ol_] @[]
OH OH
48. Which of following compound is hemiacetal ?
HO,_ OMe
[9) OH H OH
(a) (b) O/ (©) (d) all of these
O
49. Ph—CH, —C=N Ijjz‘; SHal ,71%; End product of the reaction will be :
(a} Ph— CH, — CH, — NH, (b) Ph—CH, — NH,
(c) Ph——(liH—CEN (d) Ph —CH =C = N —CH;4
CH,
O

I
50. Ph—CH —CH—C—CH;—> Ph— CH == CH — CO,H

Above conversion can be achieved by :

(a) KMnOQ,, Afollowed by H* (b) I,/NaOH followed by H*
S
51. —H30" , Products ; Product of the reaction is/are :
0
|

OH
OH
) (b) oy () HCHO (d) Both (a) and (c)
OH
OH
OH
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ALDEHYDESTAND'KETONES

o <yqon Oy -f"“thl*ti"-i.)" '1'1*; h"i”’*o A0 v T pped wetpne ooty M noogmo) LS8

Nt Thalid cdpide oo ed W0 He U wliraofom)8 szuboig s e ot
ﬂz_,. (A) Product (A) of the Teaction:is':  «rmisy yuyfia JLJ"MWQL G

, o Ut 6 s sadpmelt Ty by <L P SILYOe muiién Lew
13‘};’3"‘#'&;’-&. -, Jeauns ey 10 )
(@
T CHEMAT - D0 i)

_ S O ;;Hg
—B—r?-%) (A) +, C.HBr3 Product (C) Yof the reacnon g7 .

53.
PG N 7 i -y .J\l'{U l)an)(— BTSN T :gﬂ)
, H* ‘
3 “© - ' AR o B e )
Oum-'n fderlQ v O OJ. i)
AR BDRD SIWOLEAN CBrypz
..((‘ QHS 2 ‘Ed) h)
, : H.!H,’ ‘.LV"D ) (d) ¥ e HILHDI ™D (&)
gel. OJI . I" .,}il)fi‘l‘) ﬁ_u] :"H:)O-p}'}!%- ,{Jr;f..)a}'i'.) ('.).'
0 Q O Hao® o
54, - ——y (A) + 2 Glycol . D
. , .. B 0O
o M LS \@: N .08
. Iy f -

Product (A) of the reaction will be : Q0

) ﬁ ’ ﬁ : oY Lubkng
(a) CH3 —CH; —C—CH; —C—CH,; —CHj4 ¥
Hols 2 0] O .
© ols \HA'CI: NalX| T HO - O O> )
CH, —CH, = CH —CH'*—C—CH W
3R SD Moy 8 AP
cll I

() CH3—CH2—C CH, —C—CH,4

- H.0D I OH
(d) CH, —lcl. CH\]/(”)\[\” i @[on &

ﬁ .d »fo oot o berinynos e irvuen g L chaougnnyy Inod. 0 0B

;55 LR =20+ H —2—>R —CH=N — R .This reaction gives best yield at : ' {1
1

(a) le 2 ) pH4 5‘ o). p 10 11 ='» (d) p!i}:; *14

20 (B) 1o iHuiR N
56. An aromatic compound A of the molecular fomm]a CSHIOO on teaction with. 1odme and

dilute NaOH gives a yellow precipitate. The structure of the compound is expected to be:

(a) C—CH, G (b) CJHCHOHCH,

< 0
" Lo ta} { .
© cgls—@— CH,OH (d) CHs 0H;3/\
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69. Consider the following sequence of reactions.

1. C;HgMgBr s B H2504, heat s C 1.09 + /l\
2.H,0 i -Hp0 2. Zn, HyO X

The ketone (A) is : '
0 O 0] .
70. In the reaction, ‘

@ + CHyCOCH —HONJ/EOH , X, the product (X) is :

Ketone A

H,C, CH, HyC ( CH;

@ (b) @X o

CHj Q /CHa
© ©=<:< ©) c
CH, U CH,

71. The conversion of acetophenone into benzoic acid can be achieved by its reaction with !
(a) sodium hydroxide followed by acidification
(b) iodine and sodium hydroxide, followed by acidification
(c) hydroxylamine followed by reaction with H3SO4
{d) m-chloroperoxobenzoic acid

72. In which of the following compounds the methylenic hydrogens are the most acidic ?
(a) CH,COCH,CH, (b) CH43CH,CO0C ,H;
(c) CH3CH,CH(COOC,Hs), (d) CH,COCH CN

73. Which is the major product of the following reaction ?

O
OH OH OEt /OH
(a) E>< ) (@ E>< @ E>=N
NHOH ONH, - “OH

0

S0Ci, Ha
> (A) Pd-BaSC, (B)

I
74. Ph—C—OH

Product (B) is :
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IALDEHYDES AND KETONES - o
I
(a) Ph—C—H {b) Ph—CH,—0OH
(¢) Ph—CH,—Cl (d) Ph—CH = CH,

75. The presence of unsaturation in organic compounds can be tested with :

(a) Schiff's reagent (b) Tollens' reagent (c) Fehling's reagent (d) Baeyer’s reagent
76. Which of the following gives iodoform test ?

(a) CH3CH,0H (b) C,H;CHO (c) (CH,0H)}, {d) None of these
77. Which of the following p-keto carboxylic acid does not undergo decarboxylation on heating ?

CO,H
(a) (b) O
CO,HO

CO,H
{c) 0 (d) None of these
Br 0

1
78. HOCH,CH,CH, — C— OCH,CH, —F€C ,(A)HoC=CHMgBr , gy NHeCG/H0 0y

(1 molar equivalent)

KOH . Hy0® | (€H;—C)30 >(D)
H.0 Pyridine

Product (D) is :
O
I
O —C—CH, 0
| fl
(a) H,C =CH— CH— CH,; —CH, —C—OH
OH
ol
(¢) H,C=CH— (|3 —~CH,; —CH, —C—0—C—CHj4

OH
O

{d) H,C = CH —CH, —(|3H—CH2 —C—0—H
OH

JOIN IN OUR TELEGRAM CHANNEL https://t.me/AIMSDARETOSUCCESS [944 0 345 996] [369 of 574]



www.aimsdaretosuccess.blogspot.com [944 0345 996] [370 of5 74]

79. The compound shown in the below undergaoes racemization on reaction with aqueous acid.

0
Which of the following structures best represents the intermediate responsible for this
process?
OH
e % p
S A .,
a) £
o) HO “OH
B80. The final product of the followmg sequence of reaction is :
(CH30),CHCH ,CH ,CH ,Br £ 225 Ha",
I I
(a) CH30OCCH,CH,CH,CH,OH (b) CH, CCH,CH,CH ,CH,OH
I | |
(¢) HCCH,CH,CH,CH,OH (d) HCCH,CH,CH, CH

81. The amino ketone shown below undergoes a spontaneous cyclization on standing. What is
the major product of this intramolecular reaction ?

i
©: CCHj
CH,CHNH,
|
CH,
O CH,4
N
(a) (b) |
CH, CHy
CH, CH,

NN
oI @
NH, CH,4
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82. Compound (A) C¢H,;0 is optically active. Compound (A) give negative Tollens test and
positive test with 2-4-di-nitro phenyl hydrazine. Identify A.

0
(a) CH,4 —|C|I—CH2 — CH —CHjy (b) CH, —ill——-CH—CHg
CHj CH,—CHj
0
(c) H—yj—CHZ—CH—CH:; (d) CH, —!I—CHZ—CHZ-—CHZ—CH3
CH,—CHj,

NO,

83. NT + /[]/ —(WERO _, (A); Product (A) of the reaction is :
0

(2)H20%  99%

‘ 0 .
NO, NO,
(a) (b)
6] O
NO,
{c} (d)

NO,

- NH,C1 N HCl (conc.) > (P KOH({4 molar) 50
84 O: © i ) H30 ©) cold (P ethanol, A @
Product (Q) will be :
(a) (b) () (D OH

85. Ph—CH, — 5% 4y conckOH ,ph_ cH,0H + (B)

Product (B) of above the reaction is :
(a) Ph — CO,H (b) Ph—CO; (c) Ph— CHO (d) Ph—CH,
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: .**‘J_ORGANIC Chemistry for ITT-JEE
86. | M) Product ; Product obtained in the reaction is :
H OH ()H*
CH,; — OH
D-(+)-Glyceraldehyde
(a) Diastereomer (b} Racemic
(c) Meso {d) Optically pure enantiomer

0]
87. Cr NHO0H ,(4) H s (B)—25(C); Product (C) of the reaction s :

OH
o) () WOl eC)
N . N N OH N OH
| | I |
H H H H

C=N
88. DM + CH3MgBr— - (A) =224, (B) + (C)
Hy o®

Product (A) and (C) is :

i
(a) C—CHj ; CHI, (b) DC CHj ; CHI3
I
(c) 1(31_ CHz;CHI, - (d) DCHZ_ﬁHO ; CHI3
i ﬁ
89. Ph—CH—CH, —2C, (4) M NAZC7NH, | gy
Product (B} is :
CI:Hs ﬁ 0
(2) Ph—C = N--C—NH—NH, (b) Ph—C —N—NH—C—NH,
CH,
0 0
I
(¢) Ph—CH = N-—N— C—NH, (d) Ph—CH — N—C—NH,

CH,4
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90. —>2on P

Product (P) is :
(a) Hemiacetal (b) Acetal (c) Alcohol (d) Alkane

P
91. m ; Product of rearrangement is :
OMe

(Oxyally! cation)

0
CH
(a) @(D: 2 ®) @:q
OMe OMe
0 CH,
(c) @
OMe OMe
OUH
O Keq \ /CN
92. )k + HON =—= R—C
SR
R R
Reactant Keq,
PhCHO a
0]
P b
0
1 c
Ph — C—CH,
O
I d
CHy —C—H
The cotrect order of decreasing value of K4 is :
@a>b>c>d byd>a>b>c
(yd>b>az>c¢ dd>a>c>d
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93. Product (B) of the given reaction is :

¢]
Ho/j/\ OH w* Nome
* > base > (B)
OH
Me S0,0Me
I | | | OMe I l SOSME

O 8] 9]
(a) if (b) Oifo © 0\:\/:'0 ) \:\fo

94. End product (C) of the reaction is :
O O /N

M - H+OH > (A)—ZAME gy 0% ,cy
O 0 OH OH O
)‘\’P;Ph Ph OH O
(a) )] /u\/l/ {c) M (d) )\/l'k
S Ph Ph OFt Ph

/7 does not undergo self aldol condensation

95. C(ﬁ)o 0, .
e \—‘ Ph — CHO + 2b—"2", oxalic acid

Compound (A) will be :
(a) Ph—C=C—C=C—CHO (b) Ph—C=C—CH=CH—CHO

(c} Ph—CH=CH—C =C—CHO (d) Ph—CH=CH—C =CH—CO,H

O
96. >—O0H Product ; Product of the reaction is :
)k ———> (62% yield)
Catalyst TsOH

0°C, 2h
{molecular sieves)

. >0 0=
b)

(a) Q P (

>R <

(

@ >— ovo —<

JOIN IN OUR TELEGRAM CHANNEL https:/t. me/AIMSDARETOSUCCESS [944 0 345 996] [374 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [375 of 574]

97, Which pair of reactants compounds may be used to make given acetal ?

<
L

O
CH, — OH oH
(a) + | (b) é + >{
CH, — OH OH
0 0
OH
+
o CE N
OH
1
o O
98. ></ CHO l'I—$>(B) : (A) & (B) are isomers ; [somer (B) is :
(4)
O
a7 o
O
(a) (b) O—
H
OH
N
QO O O:I
(c) H (d)H 0
OH OH
OH
99, /I\ BRI
A~~~ OH _Fcc (B)
(A) and (B) is differentiated by :
{a) NaH (b) 2-4 DNA {c) Tollen’s reagent (d) NaHSOg4
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100. Which of the following pairs cannot be differentiated by Tollens' reagent ?

(a) Benzaldehyde and benzyl alcohol (b) Hexanal and 2-hexanone
(c¢) 2-Hexanol and 2-hexanone (d) Pentanal and diethyl ether

101. An optically active compound CgH,,0 gives positive test with 2, 4-dinitrophenyl hydrazine,
but negative with Tollens’ reagent, what is the structure of the compound ?

0 (0]

I |
(a) CHy — C—CHy — CHy — CH, — CH, (b) H—C — CH — CH, — CH, — CHj

|
CH,

0 0
I
(©) CH, —c—c|1~1_CH2 — CH, (d) CHy — CHy — C— CH — CH,
|

CH3 CHS

102. Compound (A) C¢H;;04, when treated with I, in aqueous sodium hydroxide gives yellow
precipitate. When A is treated with Tollens reagent no reaction occur. When A is hydrolysed
and then treated with Tollens reagent, a silver mirror is formed in test tube. Compound (A)
will be ;

?I ' 0 OCH,
||
(2) CH3 —C—CH, —CH, —CH—OH  (b) CHy—C—C — CH,

| |

I [
(6) CHy — C —CH, — CH(OCH3), (d) H—C—CH, — CH, — CH(OCH3 ),

103. ’CHz—CHz-—CozH Baé‘oa >y A —NHz—NHp 233:1 »(C), Product (C) obtained is :

CH, — CH, — CO,H

(a) CH; — CH = CH — CH, (b)

{©) Q (d)
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104 Which of following does not react with NaH503 (sodlum b1su1ph1te)'?

i i
(a) CH; —C—H (b) CH; —C— Et
i i
() Et—C— Bt (d) Ph—CH, — C—CH,

CH, — CH, — CH, — NH,
105. (I L) (A); Product (A) is :
Raney Ni
0
(a) m (b)
O

N

0 0
106. U +CH, = CH— CH, — Br—=%; (A) ; Product (A) is :
(75%)
CH, — CH = CH,

O -0 — CHz — CH = CHy o) 0
(a) Y]

Oxy 0 0
() G

QC?

CO,H
(1)MeLifexcess) , (43 —-~——-—> (B) + CHI,; Product (B) in this reaction is :
(2}HCI/H,0 NaOH

CO3Na CO;Na CO,Na CO,Na

(c} (d)

-
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Arrange the following reagent in the correct order in which above transformation is carried

T out: '
(a) KOD/D,0,H*/A, LiAlH, (b) H*/A,KOD/D,0, LiAIH,
(c) KOD/D,0,LiAlH,,H*/A (d) LiAlH,, H*/A,KOD/D,0

I o .
109. CHj; —C—H—8(A) —B5 5(B) - —(C) —4He (D) % , HCHO + (B)

Compound (C)can show geometrical isomerism. Product (E) of the reaction will be :

(I? I
(a) CH; ~C—CH, (b) CH; —CH, —C—H
(¢) CH; —CHO (d) HCHO
110. Arrange in their increasing order of equilibrium constants for hydration ?
i i i i
CHy —C—CH;, CHy —C—H, CHy —C—CH, —Cl, H—C—H,
(A) (B) (€ ()

[
Cl—CH, —C—H
(E)

(aA) A<B<(C<D<E (b)) A<C<B<E<D
() A<C<E<B<D (dC<A<B<E<D

111. End products of the following sequence of reactions are :

(0]
q 1.1;+NaQH, A
Ic_ CH3 2.H"

3.A

(0] 0]
(a) yellow ppt. of CHI, q (b) yellow ppt. of CHI;, (I
COOH CHO
(0]
COOH
c) yellow ppt. of CHI,, d) yell t. of CHI,
@y pp 3 g (d) yellow ppt. of CHI; CCOOH
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i

(1)EtONa

112, Ph—CH, —CN a > (P) ; Product (P) of the reaction will be :
@) CH3~—|c|;~c1
(3)H,0% /A
J (Il)
(a) Ph—CH, —C—H (b) Ph — CH, — C—CH,4
ﬁ I
(c) Ph— CH—C—H (d Ph—(fH — C—CH,
CH3 CH3
O
113. /ﬁ/\lcl; — H 2NN, products. Products of the reaction are :
(i) H,50,

(a) Racemic mixture

(b) Diastereomers

() Meso

(d) Mixture of meso compound and optically active compound

Hg80, LiAlH,

» (B) > )

>
dil. Hy504 recemic mixture

114. (A)

.. reactant (A) is :
(a) CH;,—C =CH (b) HC =CH
(¢) CH;—C =C—CHj4 (d) Ph—CH =CH,

I
115. CHyCH, — C—CHj;4 —NaMO> , ; Major product of this reaction is :

HCl
f (II)
(a) CH;CH— C—CHj, (b) CHy —CH, — C—CH =N —OH
NO
Il

(¢) CH; —C —C—CH, (d) CH,4 —CHz——(ﬂ‘——CH;i

I

N—OH N—OH
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116. M(A) + (B). Product (A) & (B) are :

CH
117. + CH,;NO, —NeOH , 4 HA , By, Product (B) is :
nitromethane A 93%

3, 4- Methylene

dioxybenzaldehyde
(@) HO (b) 0/©/
OH o

OH
CH = CH — NO,

(':H — CH, — NO,
(c) HO (d) O\__o

(1)HCN
118. > (A). Product (A) is :

major

(2) LiAlH,,
(3) NaNG, /H*

@
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119. \/\)I\/\/ Cl _alekOH 4y product (4) is
(2mole)
i I
(a) /\)k/\ ®) D_ C_Q
0 0
© /\vu\%\ ()] HO/\/\J‘I/\/\ OH
0 OH
I ) |
1200 R—C—RrR _HYN _ pr_c—R
(catalyst) i
CN

Which of following can be used as a catalyst in the above reaction?

|
() CI” (b) CH; —C—0~ () Et—O~ (d) HSO,

121. Arrange the following carbonyl compounds in decreasing order of their reactivity in
nucleophilic addition reaciton.

CHO CHO COCH,4 CHO
NO, CHj
(i) (ii) (iii) (iv)
@i>ii>i>iv Blii>i>iv>iii
(¢ flizii>i>iv (Diii>i>iv>i

122, The following reaction were carried out.

H
‘\\\\\fo
IZ Z NaHCOE
OH

The final product formed in the above reaction sequence is :

\\\\\\f “\\\
l;,,/ ONa "I//
%,
/
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S o

\\\\
\\\ *
© O 1= o)
ONa

0 [
58%
123. MegC — C—CH, —T Me3C -~ C—CH; — Br
(B)‘ 54%
OH
N
68%
Me3C — CH — CH,; ¢-——— Me3C — CH— CHy — Br

(%)

A. Yield of each step as actually carried out in the laboratory is given above. What is overall
yield of reaction?

(a) 42% (b) 31%
(c) 21% (d) 60%
B. What is the appropriate reagent to carry out above synthesis, i.e., A, B, C respectively are :

(a) Br,/H", LiAlH,, H® (b) Bry/H*,NaBH,, HO~

{¢) NBS, AICl,,HO" {d) Br,/HO™,BF;,HO™

OH
124. N A) 2 (e) MO0y () MO ()
(High tezmp

& pressure)
Product (E) is:
(a) Nylon 66 (b) Nylon 6 (c) Styrene (d) Polystyrene
125. Methyl vinyl ketone on reaction with LiCuMe,, gives a major product, whose structure is :

Me
() Me\/\"/Me ) /\|<
Me
8] HO
0]
© MEV\KME @ A/U\
Me

HO
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o

= i

fu

0
OH
CH - '
{a) 3 (b) Ph —CH=CH—CH —CHj4
OH
0O
CH, —C—CH
() (d) 2 3
D
i i
127. CHj — C—CH, — CHy — C— CHy 4220 4y CClaCOsNa gy
A A {major)
Product (B) of above reaction is :
Cl
cl Cl
o O ool «0L 0L
N N N N Cl
O
CO,Et .
128. %A : Product obtained is :
EtO,C
o ° 0 OH
CO,Et
(a) (b) (©) {d) None of these
O
O 0
i.Al &
129, A e > (B) IL > Diastereomers
Symmetrical
Ketone

Reactent (A) is :

f|3| 0
(a) CH;—C—CH, (b) CHy —C—CH,—CH,
o)
(¢) CH3 —CH,—C—CH,—CH, (d) CH3—CH,-~CH,—CH = O
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OH
Y H

% &
130. 4 +xLiAlH, —oher ,_ HsO” + Li* and AI®* Salt

(90% vield)
Cyeclobutanol

Cyclohutenone

Value of x in above reaction is :

(a1 (b) 2 {c) 3 (d) 4
131, (A)—NHOH gy HaSOs oy HI0T L pyy (E)—KCEE?X»»CH:; —NZ2c
A 8
Ph Ph
(D) —S50C2 gy (OPhMgBrlexcess) ,cpry H® »(H) —CHal
(i) HGB A ZnfCu
Molecular weight of compound (A) is :
(a) 58 (b) 120
(c) 60 (d) 182
i
132. Ph,CH —C — H —2aeosacd , 4y | enol + aldehyde
81% 2% 17%
Product (A) of above reaction will be :
?H
(a) Ph —cI —CH—O (b) Ph,CH—CH,
Ph
P i
(¢} Ph,CH— CH—OH (d) Ph,CH—C—CH,
133. Which of the following will form stable hydrate ?
O N
(a) CC1,CHO (Chloral) ()] @ CO(Ninhydrin)
/s
Co
(c) (CF;3},CO (d) All of these
134. The pH at which maximum hydrate is present in an solution of oxaloacetic acid:
P
H-O0—-C—-C—-CH,—C—O—H
pK, =2.2 pK, = 3.98
(2 pH=0 (b) pH = 12
(¢c) pH=4 (ypH=6
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135. Arrange their stabilities of given gem- diols in decreasing order.

OH
> T WD
(D OH (In (1 OH
(@I>I>1 b)Yl >1T>1 @I>M>1 (Dil>1I>1
136. Maximum hydration takes place of : :
] ] I I
(a) CF, CCF, (b) CH; CCH,4 (¢) CH, ﬁHwCCHg (d) CgHs CCgHs
Cl

137. The conversion, PhACN — PhCOCH3, can be achieved most conveniently by reaction with:
(a) CH;MgBr followed by hydrolysis
{b) I, — NaOH, CH4l
(c) dil. H,50, followed by reaction with CH,N,
(d) LAH followed by reaction with CH41

0
Zn(Hg)/HC]
138. O)io By BEREA
H-0

In the above reaction, product (B) is:

(a) b)

© O/\' @

OH

4

Structure of A is :

(a) () (d)

%o
on
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Ie) Ph - NH
140. :<>=o —2 > HCHO+(A) ——=>(B)

0
Product (B) is :

0O
I I
(a) Ph —NH—C—CO,H (b) Ph— NH—C—CH, —CO,H
© o=<>:N—Ph (d) 0=(>=0
0 N
|
Ph
CO,H
141. _—
To carry out above conversion, arrange the following reagents in correct order.
O3 /Zn EtONa / EtOH/A NaQOCl H*

(1} (2 @ (4)
@Al-3-2-4 M1o2-54-3
15342 d1-52-3-4

HO?H 2 |(|J
CH3-C-CH 0
142. H,C=CH-CH,-CH, —Cll -OH (A (CH:)ZS »(B) + HCHO
CH, ~CHj

Product (B) is:
I l C
(@ H—C—CH, —CH,—C — 07 “CH,
|
Et
I O\ /CHs
() H—C—CH,—CH,— ¢ C
Et” N0 NCH,

[ C
(© H—O—C—CHZ—CHZ—-Cli —0 7 NCH,
Et

I O\ ~CHs
DH—C—CH,—¢ C
Et” N0 NCH,
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Identify appropriate reagents for the above reaction:

(a) a=Br1,/CCl,, b = aq. KOH
(b) a =Br,/H*, b =aq. KOH
(c) a=Br,/H", b = alc. KOH
(d) a=Br,/HO™,  b=aq.KOH

OH OH
144, ﬂ%(x); Product (X) of this reaction is :
Bt 06%
Me Me Ph
T k
CH 5%
““’M ®
~ ™~
0]
JJAVEVANG CIYAVERVAN
~ ™~

145. The K values in HCN addition to followihg aldehydes are in the order :

O O 0
oo O
MeO Me,N
(D (in (1)
(a) I>1>1I MI>I>1 (cM>I>1I (dO>1>11
OH 0
Ky
146. (1) CH3—C—CN = )k +HCN
CH,4
OH o
| K,
@) Cl—(—CN <=2 N +Hen
H H
elation between K; and K, is :
(a) Kl =K2 (b) Kl >K2 (C) K2 >K1 (d) Kl =K2=1
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9. | ) [10.{ (@ [11-] (© [12-] (¢ |18.] (b) | 14- | (D) 15.| (b) | 16. | (b)

17. ) | 18. | ) | 219-| ) [20.] (&) | 21. | (b) [ 22.] (b) | 23.] (D) 24. | (d)
0 25.| () | 26-| (b) | 27.| (b) | 28. | (a) | 29-] (b) | 30. [ (0 31. | (&) | 32.| ()
133. ) [34.] ) [35.] @ | 36-| ) {37.]| (© |38.] @) |39-| b)|40.]| (a)

41. | ) [42. | (@) {43.| (@) [44. | () |45.| (c) |46.| (©) |47- | () | 48. | (d)
| 49-] () | 50.| (&) [ 51.4 (d) | 52. | (b) | 53-] (V) 54. | () | 55. | (b) | 56- | ()

57.| (a) | 58-| d) |59.-| (© | 60.]| (&) [61.| (&) [ 62-} (a) | 63.| (b) | 64| (b)

65.{ (b) | 66.|(d) |67.|(b) [68.](d) |69.] (b)[70.] (b) [ 71.]| (b) | 72. ] (d)

73.| () {74.] (@) | 75.- | (@) | 76.]| (a) | 77| (@) { 78.| (&) | 79-{ () | 8O. ] (&)
. 81. | (d) [82.| () |83.| (b) [84.| (b) |85.| (b) |86.| (a) [ 87.] (b) | 88. (c)

89.1 () [90.| () [92.] (&) [92.] () | 93.| (b) |94-] (b) | 95.| (&) | 96.] (©)

97. 1 @) | 98.| @) | 99.] (© [100.| (© |10L1.] (©) [102.| (©) |103.| (¢) |104.] (¢
105.| (¢) [106.| (b) {107.] (d) |108.| (© {109.| (0 |110.| (b) |111.] (©) [112.{ (b)
113.| (b) [114.] (0) [115.] (&) |116.] (a) [117.| (b) |118.| (a) [119.] (b) {120.| (0
121.] @) [122.] @) [123.] A-c |123.| B-b [124.] (b) [125.] (a) [126.] () |127.] (a)
128.] () {129.| (© [130.] (a) |131.| (a) |132.] (¢) [133.] (d) |134.| (a) |135.] (a)
136.| (a) |137.] (a) [138.] () {139.| (@) |140.| ) [141.] (d) [142.] (a) [143.] (¢)
144. (b) |145.| (d) [146.| (b)
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ALDEHYDES AND KETONES RS T 411

S

1. Select the best choice for example (A to L) from the examples (a to n) given below. Write
your choice in the box given.

1

‘_:ﬂ

An acetal derjvative of a ketone.

A chiral ketone.
An aldehvde that gives a aldol condensation with itself.

T T e

An oxime derivatve

A reagent that reduces aldehvydes to 1°- alcohols.

An o, B-unsaturated ketone,

O I Rl Il el i

]

A reagent that oxidizes aldehvdes to carboxvlic acids.

A reagent that reduces ketones to alkanes.

An enamine derivative of a ketone.

An intermediate in imine formation.

A cydlic hemiacetal.

| A cyanohydrin derivative.

.k . et st g .

— . —

8]

CH3 OH I

O e b |0 O
CN

OH OH

HFFHE-_:

,\
&

(@) R—|—NHR' (e)

(3] Zn(Hg)H,0™ "

® (h)| NaBH, ag. alcohol » H

HO\N |

@] Ag(NH,;),MWoHY | O)LCHB M| CHz3— C— OCH,
|

CH,4 .
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412 ap0 LR wT B gl ORGANIC Chemistry for IIT-JEE
o ° l’
(m) @/N | cHy_c—
‘ N
. S

2. The following questions refer to the compounds (A to G) shown below :

‘ Which compounds are Which compounds are Which compound are
reduced by sodium | ii- { hydrolyzed by  hot|liL |oxidisized by
borohydride ? 1 aqueous acid ? _ ELO3/ pyridine?

A E A 'E A E |

I B F B F B F

I c G C G C G

Lo B D H | D H

'ir T 5 T - TP c.) — - v

'. 0 0

A g B. H |c \Hk D.

.

0O
0O
0O 0 0/
E. F. G. 0 H.
H H

3. Match the column:

‘ O
@) - (P) | racemic mixture
o
O
(b) )l\ () KCN (9) | Diastereomers
(2 H®
l(c) Ph—CH,—Cl K, (r) | Nu-addition reaction
QO
(1) CH,MgBr {s) | Nu-Substitutions reaction
21 H®
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4. Complete the following table.

REACTANT REAGENT(S})/ MAJOR ORGANIC

CONDITIONS PRODUCTS
a. CH,4 H,/Pd - C in ethanol A
(solvent)

. COOCH,

- + B
COOCH, H' /H,0/4

l 0

r

H - %

c. (j/JL (CH;), C— P(C4Hy)s C

&

1. Li*[(GHj3),Cul”

d. in dry ether D
2. H*/1,0
CH3\_ 4
e. E OH" /ethanol/A O‘ CH,
Consider the following reactions and answer A and B.
i ||
58% 54%
(CH3)3 C—C— CH3 —-—(:1-3_-) (CH3)3 C—C— CH2 —Br T)o')

OH . 0 ]
68% N
(CH3)3 C— (I:— CHz —Br —— (CH3)3 C—C— CH2 !
E

A. Suggest a reagent appropriate step (a) the synthesis.
(a) HO™/Br, (1 mole) (b) H*/Br, (1 mole)
(c) both (a) and (b) {d) None of these
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414

B. Yield of each step as actually carried out in laboratory is given above each arrow. What is
overall yieid of the reaction ?

(a) 60%

{b) 21% () 40% {d) 68%

Reaction 1. (DA, AONEA (4

(2)H,0% A
i
Reactlon 2. ph CH C C CH3 CHS—CIIH—OH ( )
CH,
?H
Reaction 3. | pi,_ CH = CH— CH—CH, — )
YH

Degree of unsaturation present in compound (A + B + C) is ?

7. Within each set, which compound should be more reactive toward carbonyl addition
reaction ?

I

[
CH3 '-"C"'—‘CHZ —CH2 — Br

i
CH, — C— C—CH,

i
CH, — C—CH, —CH,

CHSO’—@—CH =0
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[ALDEHYDES AND KETONES [ 415
T
N IT CHO
|
H H
I u
. C—H 0 C—H
, Set (7) o 0
Il i 0
CHO T HO,
) 0
9 I
O
- O |
Set (10) I @—c —H
CH3 —— C‘—"CHz ""‘CH3
8. Match the Column (I) and Column (II). (Matrix)

Column (1) Column (IT)

O
Formation of six member
(A) HCN R LiAlH, NaNO, ( )
—ron (Al »(B) s 2,(c) |(® ring takes place
0]
(B) NHOH . (A) H' »(B)—A8 () (4} | Final product is Ketone
. - . . J
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' 0 0 1.
I I ) Final product formed
(C) CH, -C-CH, ~CH, -CH, -C~ H-—"—i’——-) (A) (r) | will give positive Tollens
test
|
oh Final product formed
H® will react with 2,4-DNP.
(D) A () :
CH; (2,4-di-nitrophenyl
OH OH hydrazine)

9. Consider reactions A through F. Those carbon atoms undergoing change, as part of a
functional group, are marked as C'2, ¢ or starred. In the cases shown, each carbon atom
has either been reduced or oxidized. Your job is to identify the change in oxidation state that
has occurred for each of the marked carbon.

Reaction c'? c!
12 " Oxidized Oxidized
(i)B,H Reduced Reduced
B. = CH,CH H
CHsGH = EH2 0, meon 3CHCH0 Oxidized Oxidized
I[ C % NaBH Reduced
. - al
CH4CH, CH = O ——— CH,CH,CH,0H Oxidized
D.| cH.cH, EH=0—"" _,CH,CH,C0,H Reduced
3l _ Hy0.pH>8 a2 QOxidized
E | CH.COCH. CO.H e CH;COCH, Reduced Reduced
. 3 2 JH—
1274 O0=C=0 Oxidized Oxidized
T. H2 1(:2 e &(OH)CZHS tautomerization H3CCOCZH5 Reduced Reduced
Oxidized Oxidized

10. Consider the possible formation of an aldehyde or ketone product when each of the ten
compounds in the column on the left is treated with each of the reagents shown in the top
row. Check the designated answer box if you believe an aldehyde or ketone will be formed.

Assume that the reagents may be present in excess. For each checked reaction, try to draw
the structure of the major product (s).

JOIN IN OUR TELEGRAM CHANNEL https.//t. me/AIMSDARETOSUCCESS [944 0 345 996] [394 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [395 of 574]

ALDEHYDES AND KETONES - g . T A 417
S R 23
Startin US 8 g Fgoq &",é o g+
-] [»] o o
g %2 | z= | 3 | Sz | % | &S
= cEa £ g T a =
Um 2 g [T E HE
: OH
CH, CH,
CH o= G-<CH3

HQ C,Hs
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11. Comprehension N - B

Wittig reaction : |
The reaction of a phosphorus ylide with an aldehyde (or) ketnoe introduces a carbon-carbon
double bond is place of the carbonyl bond.

0 CH,

I Il
R—C—R + PhyP=CHy;——» R—C—R + Ph3P=0
Mechanism :

C\e
, Q° PPh,
] 0 P
R-C-R 4 &u,-Bph, -— R—CCH
(Nucleophilic addition R
reaction) (betaine intermediate)
(I:IHz PPh,
O=PPhy + R—C—R «— R-—({Z—(Jlﬂz
R
{oxaphosphetane

intermediate)

Drmng force of the reactlon is hlgh bond energy of (P=0) . (AH = -ve)

0]

A. + Ph3P = CH, — (A) (major), Major product (A) is :

CH - CH,

CH,4 CH,4
TeRticRreIR'e

B. CH3—C CHZ—CHZ—CHQ——CHz——PPh3—-Mi—+(A) Major product (A) is :

CH CH
(a) () () é @ O
H#h,_ d\\\\H
C. CHmCH PP, ), Major product (A) is :
(a) cis-2-butene (b) trans-2-butene (¢) iso-butene (d) 1-butene
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| I I
D. CH, —C—(CH2)3 ~-C-CH, - P(OEt)2 —NaH , (A) (cyclic). Product (A) is :

Q) QL O O

E. Identify major product in glven intramolecular Wittig reaction :

||
Rxn.-1 ——» CHz —C—CH, — CH(CO,Et), + H,C = CH — ®PPh, — =L, (4)

CH=0
Rxn.-2 — @:@ o + H,C = CH— ®PPh, —— (B)
ONa

Product (A) and (B) respectively are :

(a) @COZE" &
CH3 CO,Et
CO,Et 0
CO,Et
: 0
CO,Et
CHz—Br
F. @:[ M (A) ; product (A) is :
(2) 2Ph-Li
CHy, -Br (3)cHO

I
CHO
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12. Match the column :

Conversion Reagent

Q
CHj e
. (:@/k - o/
Me;N P
,%/O@j\
M83

O
Zn(Hg), HCI
(b) 0 - 0@@/\ @ (Clemmensen
reduction)

O OH

o IO of
HO

OH

OH O
(d) O\'@/I)k (s) None
SN
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13. Comprehension

HgSO,
(A)y 1805, gy () NoBiy

s CH3 —C—CH,—CH,4

dil. H,50, (2 H®/ 5 I
CH—CH,
A. Reactant (A) is:
(a) CH; —C = C—CH—CH, (b} HC = C—C—C—C
) | |
CH, C—C

(© CH3—|CH—C =CH (d) CHy—C = C—CH,;—CH,—CH3
CH,—CHj,

B. Product (B) is:

(a)

0
O
A
0 0
() /\)k/ (d) e)\

(b)
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ANSWERS — LEVEL 2

1. A-;B-gC-n;D~-KE-hF-¢G-j;H-f;1-m;J-d;K-e;L-b
2. i-AB,CEF; ii- D,G,H;iii-B,E,F
3. a-pn;b-r;c-s;d-p, 1
OH
| /CH,
4, A:Ph—CH—CH,;; B:Ph—CH; —COOH; C:Ph—CH=C\‘ ;
CH,4
2 I

:u: CH, — C — CHj,4
D: ; E:
CHy' @E

CH, — C — CH;

|
0

5. A-cB-b

6. A+B+C =17

7. setl-A;set2-A;set3-B;set4-—B;set5-—A;set 6—B;set7-B;
set8-B;set9-A;set10-B

8. A-p,qs;B-p;C-p,q,5D-p,q,s

A : both are oxidized; B : C*? is reduced, C** is oxidized; C : reduced; D : oxidized

E : C'? is reduced, C!* is oxidized; F : C'2 is reduced, C'* is oxidized

v
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E&LDEHYDES AND KETONES . : 423
10.
et
P g [N
G, g% o ES
ompotun o ® & o o
P & Py SE © ¢ = = Q.
o CRrs 35 Ohy =%
dn gg R 5 Gg :
OH

&
AN
-~
>
b3
>
>

CHj CHy
C=
e C_<CH3 X X X v v v
CH,— OH
©/ v v X v X x
© X X X v/ X X
CH
CH, 2
OH / v/ X v v v
CHa,
CH,
CH3+OH X X X X X X
CH,
HaC CH,
/
>e=c( X X X v/ v/ v
HaC CHj
O-% X X X v | v
O A~ v v X
| HQ CaHs
ctz—>— v v/ v X X X
CH,4 OH

11. A-a;B-a;C-b;D-b;E-a;F-b
12. a-q;b-s;c-r;d-p 13. A. (c) B. (d)
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Compound A and B, both were treated with NaOH, producing a single compound C.

heat

{» <?V _HO ¢ Compound (C) is :

A
%
-,
-
OH

B

C — CH,4
(a) d (b)
0
0 0

© (d) é
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2. —_— ; This conversion can be achieved by :

CH, CHj
OH

(a) Dehydration, Hydrolysis

(b} Retro aldol and further condensation

{¢) Perkin condensation & Clemmensen reduction
(d} Clemmensen and Perkin condensation

3. Thisisan example of an intramolecular aldol reaction :

@ »—HZ&‘——> (A); Product {A) is :

A et W Wdo

i I
4. CH, —C—CH, —CH, —CH, —CH; —C—H —H%/8 5 (A); Product (A) is :
(73%)

Il o)
0 C—CH, |

C—CH,
(@ ©) © Q: (d O/
. CHO

5. Ph— CH = CHCHO + CH,CH = CHCHO —";EL»(A) 87% ; Product of this reaction is :

{a) Ph — (CH = CH), —CHO (b} Ph — (CH = CH);CHO -
{¢) Ph—(CH =CH),4CHO (d) Ph— CH=CH —CH =CH—CHg4
6. CH3CHO 10%51:1201-[ >~ —H2 4 (4) ; Product (A) of the reaction is :
Ni
(a) propancl (b} ethanol (c) butanol {d) pentanol
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7
C—-CHj
7. (A &) . Reactant (A) is :
I(I) I I I
(a) CH; —C—-(CH,)s -C-CH,4 (b) CH; -C-(CH,), -C-H
[ i I
(C) H—C—(CH2)5 -C-H (d) CH3 —C—(CH2)4 "CHZ -QH
CHj,

| |
8. CH; -C-CH~ C-cHO 10 , (4) Product 4 is:

|
CHa

0 0 0 o
(@) b( (b) Q © U ) ]ﬁ

.0

9. \é ~1pa (A) ; Product A is:
CH3-CH3-1 (major)
O O 0 0O
St e

10. The reaction,

@[ + conc. NaOH —2' , ' hroducts Identify the product.

CH{OH),
« (01 QL

CH(OH),

CH,OH Co0"
O 0 ©X

COo0" €00~
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VD CANNIZARO REACTION -

11. Compare enclate A with enolate B.

(8]
A 9
Which of the following statements is true ?
(a) A is more stable than B (b) A and B have the same stability
(c) B is more stable than A (d) No comparison of stability can be made

12. Benzalacetone is the product of mixed aldol condensation between benzaldehyde
(C¢H:CH = O} and acetone [(CH3),C =0]. What is its structure ?

I
(a) C¢HsCH =CHCCH, (b) C¢HsCH =C(CH3),

1 i
(&) CgHsCCH = CHCH, (d) C¢HsCH,CCH =CH,

13. Identify the major product P in the following reaction:

0O O
TF ok, s

0

N\
0O

OH

(A) dil. XBOH :(B)

14.

Product (B} is:
o e 0 9
a) ij_o ® iﬁp © é@ @ ijg
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Mo
15. (A) ’ > (B) —NaoH , the reactant (A) will be :

(i0Zn,H,0O

& b S L

16. Identify the principal product of the following reaction?

: I NaOH
?
CHZCH = Q ethanol, water, heat 4 HZO +7

CH=0 =0
CH=0
OH 0
OH 0

17. Which one of the following compounds is the best choice for being prepared by an efficient
mixed aldol addltlon reaction?

OH ©
[l
CCH,CH

I
CH,

(c)

8

(a) CCHCH3

CH20H

0
Il
CH,CCHCH, Q_

|
HO — C — CH,

|
CH,

18. Identify the major product P in the following reaction:

GCH2CH2CH

@@

(c)

OLi 0OLi

(D) CHyCH I/ THE
/I\)\ (i) Hy0*

OEt
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(@ cm—cmM I ) )\/U\

OLt OEt

0 0 0 OCH,CH,

© @ )I\yl\

OFt OFt
CH, — CHj

19. The enolate ion that reacts with 3-buten-2-one to form (Y) is :
0

0

)
0 0 O O
£ o
&S]
0] 9]
14 o °

CHy F base HO(dil) .
20. —A) A, 4 + CH3 —{ ——""E"—> (B

I H H

Product {B) in the above reaction is :

0
/\/\)1\ 14
(a) CH3 \14 -~ Hq (b) CHSWO
CH B
3 Or 14— O
© A o) :/>—“\H
~

H

21. H—C-— D%); Product of this Cannizaro reaction is :
%
{a) D—CO; +CH,DOD (b) H—CO; + D—CO5

(¢) D—CO3 +CH,DOH (d) D—COj3 +CHD,0H
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22, An organic compound with the molecular formula CoH;,O forms a 2,4-DNP derivative,
reduces Tollen’s reagent and undergoes Cannizaro reaction, on vigorous oxidation it gives
1,2-benzenedicarboxylic acid. Structure of organic compound is:

CHO
(a) (b)
CHO
0O
© @CHB @
CHO CHO
i I
23. CH3—C—CH,—CH,—CH,—CH,—C—H

lKOH
Number of intramolecular aldol condensation product is :
{a) 1. b) 2 (c) 3 (d) 4

04
24, c%i —Zaracn B +(©)

Cempound (A) exist in geometrical isomers and (B) gives Cannizaro reaction.
{A) will be ;

CH,

|

|
CH,
CH,4
|
(¢) (CH3)3C—CH =CH—CH, (d) CH; —C—CH, —CH =CH,
|
CH,
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25. Which of the following compounds will not undergo Cannizaro reaction, when treated with
50% aqueous alkali?

o
I
(@ PL—C—H  (b) | | I| (¢} Me,CHCHO (d) Ph — CH, — CHO
0~ SCHO

0
[
26. H—C—D——>H—C—"0" +CH,D—OH
Above reaction is known as :
(a) Cannizaro reaction, Disproportionation reaction
{b) Tischenko reaction, Disproportionation reaction
(c) Cross Cannizaro reaction, Redox reaction

(d) Tischenko reaction, Redox reaction

CHy4 ”
HO_ - - .
27 (IO " /CH {Canjugate—addition) (A); Product (A) is :

) O
© CQ {d)
0O
8]

(1)Aco0, AcONa
(2)H,0

28.

» (A} ; Identify product and name of reaction.

4

, Aldol condensation

{a)

L)

, Perkin reaction

5 8-

0
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0

{c) ©‘ , Cannizaro reaction
CH = CH — CO,H
(d) @/ , Claisen-condensation

29. Choose the most reasonable reaction intermediate for the following reaction.

o)
HO™,
(cat.)
0
(a) )‘I\//\/\
0
() )k/\{r\
O
OH

0O
| [ :
30. CH3 —CH—CH, —C—H —"%(A) ; 3HCHO + A—N228% , (p)
(Retro aldol) 40°C (82%)

(b) /\l.r\/\

o)

(d) None of these

Product (B) of the abo{fe reaction is :

CH, —OH CHO
(a) HO —CH, —(I: — CH,OH (b) HO —CH, —Cl—CHO
CH, —OH CIIH2 —OH
CH,OH CHO
(© HO—CHZ—(li—CHon (d HO—CHZ—Cll—CHz—CH2—~OH
CHO CH, —OH

31. CH4CH — CHCHO —g‘;—l> —2 5 A;Product A is :
condensoation

(a) CH;(CH =CH);CHO (b) CH3CH,CH,(CH =CH),CHO
(¢) CH;(CH,CH,)3CH =CH—CHO (d) none is correct
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Y]

(@) (b ‘ﬁjl

© (d) @

OH
I | HY 0; HO . .
33. - »(A) zg »(B) T (C) ; Product (C) is :

(72%)

O 0
34. d + d\ﬂ _Hel/heat . A, product ( A) is:
0

O

“ I
(a) (b) Ph—C-CH,; -CH, -Ph
(c) Ph—CH=CH—(l]H —Ph(d) (d) Ph-CH = C=CH-Ph

OH
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T LA

35. Which of the following reactant on reaction with conc. NaOH followed by acidification gives
the following lactone as the product ?

O

i

C—OCH, | CO,H
o8X o (@Y

CO,H CHO

CHO CO,H
0@ oY

CHO CO,H

R
36. @ﬁ: —NaoH Product; Product is:
, OH
OH
TR
(a) (b)
OH 0
() OH SN
C d
(d) 0
OH
0
87, (p) —KOH ).L:(
A
(Q) —*oi_, Ph—CH,—OH + Ph—CO3
A
(R) —% 5p+ Q, Structure of (R) is ;
(a) Ph— CH == CH—CH Ph—CHo—CT 3
R ® _C""-CH3
CH, CH,
(¢) Ph—C=— CH—CH, (d) CHy—C==CH,
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38. The following reaction gives:

CHO
+ HCHO (:onc.b.la()Hl ?
OMe
OMe
CH,OH CH,OH
(a) + CH,OH ) + HCOB
OMe OMe
OMe OMe
CO0H COOH
) + HCOOH @ + CH,;OH
OMe OMe
OMe OMe

. - '.;ANSWER‘S—LEVEL 1 :
L (@ | 2| |3 (@ |4 |®]5|® |6 [© |7 [(b)]|8|®d
"o Ly |10 |11 1@ (12| @ (18] @ |14.]®) | 15. ) @) |16. | )
17. ) [18. | @ {19.- 1@ [20.{(@ |21 ] @ |22.{® {23.| @ |24.| ©
25.1(d) 126.](@ |27.| © {28 {m) [29-] @ [30.]| © |3L| @ {32.] @
33.1 () |34. ] ) |385.| (0 [36. | |37 | ® |38. |
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ER 3
. O 4T T SLamOm pTetm s s - ST T T T o T——— TR T e e ama— it 4
1. Comprehension

Mechanism of Cannizzaros reaction of benzaldehyde is

0 0" 0 0 |
| 4o q { i

fl
Ph—(f—ﬁﬁ:-—?h oW, ph—C—OH + Ph—CHy — O

Ph'—'(l:
H O—H H

Ph —COQ, + Ph — CH,; —OH

—

A. Which of the following reactants can undergo Cannizaro's reaction.?

(a) H—C—H (b) R,CCHO

(@ @\C (d) All of these
HO

B. Order of the above reaction is:

@i )2
(©3 (d) 4
C. Which of the following is best hydride donor in Cannizaro's reaction?
CHO CHO
(a) (b)
OMe N02
CHO CHO
(c) (d)
CH,4 Cl
D. <Cannizaro's reaction is:
(a) Reduction {b) Disproportionation reaction
{¢) Oxidation {d) Ion - exchange reaction

E. Which of the following cannot undergo intramolecular Cannizaro's reaction?
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ALDOL AND CANNIZARO REACTION LI I S 437
0O 0 0O 0
Il [
(a) H—C—C—H (b) H—C—C—Ph
0o O
[ |-
() Ph—C—C—Ph (d) H—C—C—H

2. Aldol condensation proceeds by carbon-carbon bond formation between an enolate donor
and a carbonyl acceptor. For each of the following aldol products (a through e) select a
donor and an acceptor compound from the list at the bottom of the page (compounds A

through H). Write the letter corresEonding to your selection in the appropriate answer box.

Ald?_l Product , _ _ Acceptor
OH
oo G
o CHO

(0]

| O

 d. (CH,),C(OH)CH,COCH,
CO,C,Hs
O
C0O,C,Hs
CHO =
(A)Cr (8) O:—_-o © g\CHO (P)H,C =0

8]

0
CO,CH ‘
® d " HZC/ 242t (G) )‘\ (H)O—CHO E
™~co,CHs  HsC CHy ;
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. i}
3. Comprehension ;

During an experimental workup procedure, a chemist treated a starting material with NaOH
in the solvent acetone [(CH,),C ==0}; however, the starting material was recovered!
unreacted. Instead, the chemist isolated a small amount of Product A (shown below).

Product A

The chemist determined that Product A resulted from the aldol self-condensation of acetone.! ‘
Product A was identified based on the following observations. ‘

Observations about Product A :

1. Elemental analysis of Product A indicated that it consisted only of carbon, hydrogen, and
oXygen.

2. product A had a molecular weight of 116 g/mol.

3. Product A was a methyl ketone because it gave a positive iodoform test.

4. When product A was treated with Br, in CCl,, the red bromine colour persisted, because.
no carbon-carbon double bonds were present to react with the bromine. ‘

The structure of Product A was further confirmed when treatment with hot sulfuric atc:ldL
resulted in the corresponding dehydration producr, Product B, E

A. What is the molecular weight of a compound that undergoes an aldol self-condensation
reaction to result in a f-hydroxy ketone with a molecular weight of 144 ?

(a) 70 g/mol (b) 72 g/mol
(c} 74 g/mol (d) 76 g/mol
B. The aldol self-condensation of acetone is an equilibrium that favours acetone over its

condensation product. Which of the following experimental modifications is most likely to
shift the position of equilibrium toward Product A ?

(a) Using only a catalytic amount of NaQH

(b) Using only a catalytic amount of acetone

{¢) Removing Product A as it is formed

(d) Increasing the reaction temperature to the boiling point of acetone

C. Based only on observation 1 and 2, which of the following compounds could have been

Product A ?
o
{a) CH3CHCH,CH,CH,CH,CH, (b) CH;CCH,CHCH,CH,CH,
I
CH,4

OH
() CH, = CHCH, -0 -CH,CH,CH, (d) (I
OH
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- i 4

D. When adrop of Br, in CCl, is added to Product B, the resultmg solution w:il be
(a) colourless, because Product B does not contain a carbon-carbon double bond
(b) colourless, because Product B contains a carbon-carbon double bond
(c) red, because Product B does not contain a carbon-carbon double bond
{d) red, because Product B contains a carbon-carbon double bond

E. Which of the following compounds from the passage will give a positive iodoform test ?

(a) Product A only (b) Product A and Product B

(¢) Product A and acetone only (d) Product A, Product B, and acetone
| A2.p 4 —cone. KOH__ Benzyl alcohol + salt of benzoic acid :
| ]
| L HCN ;

1H,0" \
L R .
A. Structure of A is :
(a) H,C = CH —CHO (b) Ph — CH = CH—CHj,4
(c) Ph—(|I=CI-I2 (d) Ph —CH = C —CH,4
l
CH, CH,

B. Structure of (B) and (C) differentiated by :
(a) Tollen’s reagent (b) Fehling solution (c) 2,4-DNP (d) NaHSO,
C. Structure of Eis:

M
OH - OH “OH

a) (b) | | © | | (d)| ‘
nd © 00 00 0" N0

ANSWERS — LEVEL 2

1. A-d;B-¢;C-a;D-b;E-c
2. a-Donor = C, Acceptor = C; b - Donor = E, Acceptor = D;
¢ = Donor = B, Acceptor = A; d - Donor = G, Acceptor = G; e - Donor = F, Acceptor = B
3. A-b;B-¢;C-d;D-h;E-d
4. A-b,B-b,C-c¢
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———— S, e

©  GARBOXYLIC ACID AND THEIR DERIVATIVES.

1. Identify C in the following sequence of reactions :
il C02H

2y a 5 p—FO,c(CgH )

nu” CH3

OH CN CN L CN
(a) ' (®) (© (d) O‘
M;” CH3 "lf” CH3 -~ CH3 CH3

2. Saponification (basic hydrolysis) of C¢HgC @ CH,will yield :

[ © = mass - 18 isotope of oxygen]
0 0

I I
(a) CgHs — C— O~ +HOCH, (b) CgHs — C— O +H@OCH,
(6) C¢HsCO™ + HO™ (d) csHsﬁO' +HOCH;

O

C-Cl
McoNH
3. — s (X)
0°C,2h  86-89% (yieldy;
(3 equivalent)
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[CARBOXYLIC ACID AND THEIR DERIVATIVES -

Product (X) of the reaction is :

0 (I)H
N< ? - NMe,
(@) Me (b} NMe,
H 0

I I
Q- NMe, C-H
o o(F

4. Which of the following is the correct order of decarboxylation of p-keto carboxylate anion ?

o 0O 0 0 0 0O o0
f -
0O - - —
_C/]\u/ R/u\)\o R)K]/u\o RMO
F Cl NO, CN

(@a>b>c>d Me>d>a>hb Wc>d>b>a (dd>c>a>b
o O
I f
CIC cal
5. + CH; —~NH, —— Product of the reaction is :
(A)
e
N N.
(a) © 0 ™ go D CH,4
0 0
I\IIH
c d
(9 NH d
0

6. Which B-keto acid shown will not undergo decarboxylation ?

CO.H
0 0
(a) @ (b)
CO,H
0 0
(¢) Ph -y:—cH2 ~CO,H (d) CH, *(l%—CHz ~CO,H
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T ORGANIC Chomistry for HIT-JEE

7. Choose the response that matches the correct functional group classification with the
following group of structural formulas.

o\\/i\fo <I|\Tjo &0

{a) Anhydride Lactam Lactone
(b} Lactam Imide Lactone
(c) Imide Lactone Anhydride
(d) Imide Lactam Lactone
OH
8. COH _ ) Bi-LiB-eq) s (P) :Product (P) of the reaction is :

(2) H", Hy0 (65% yield)

oot o

AN
. _—
o OH cone. H,S0, X+ H20
OH " 89-91% yield
(Lactic acid)
Product (X) of the reaction is :
8]
\)\ Q
(a) OH : ) \/N\O/\/
o OH
=
0 0
(c) Y\O/\ . (d) W
OH OH
MeQ OMe
izl
10. Et0,C CO,Et —H—sgo————) (A) , Product {A) obtained is :

0 0 0 0
0 CO, Lt CO,H
(a) (b (c) (d)
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11. Which of the following acid on heating gives geometrical isomers as a product ?

?H CO,H
CO,H
(a) CH3—CH -CO,H (b) 2
Cl
(¢) CH,4 —(|JH —CH, -CO,H (d) All of these
OH
0
M
12. @O MeOH , 4 Pdls >B alie: >C ; Product (C) of the reaction is :
0
0
La i
B C~NH-Me
(a) (b)
(|:|_NH_Me (|3[—O—Me
0 0
O o
NH, I
C-Cl
() (d)
OMe ﬁ - NHZ
0 0
0 .
13. o LA 4 PCC g WHNH; o~ product (C) s :
0

0

NH =N

I

«(QL |, »Q]
O

14. — > A

HCl »B

H
w o o
(© (d)
=N NH,
OH

3qKOH .~ product (O)is:
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% " :“,w"-

cl
15. O  +R-CH,-NH, —2_2 5 (A)

K,C04
THE (7194
0

In above reaction identify major product (A) of the reaction:

N

(a) (b) OH
N-CH,-R \rrN.—CHz—R

0 0O

© NH -R (d) OH
0 N-R

0 O

16. An optically active compound ‘X’ has molecular formula C,HgO5. It evolves CO, with
NaHCO,. X reacts with LiAlH, to give an achiral compound. X is:

(a) CH;CH,CHCOOH (b) CH;CHCOOH
l)H 1\|/Ie
{c) CH;CHCOOH (d) CH;CHCH,COOH
(|3H20H (l)H

[
17. CH, -C-0-CH, -CH; + H~&- — (@ = 0'®) One of the product of the reaction s :

O
Il
(2) CH; ~C-O-H (b) CH, ~CH, - @ -H
|
(c) CHy —C-@- (d) CH, ~CH, —@-
i
COCH,CH,
+ - +
18. CHSCHzoﬁ cliOCHzc:Hs KOH N H30O N PClg N LiAIH 4 > H™ /A >(X)
8]

Product (X) is :
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Identify final product in the following reaction;
CH,CHCOOH —2— Product
I

OH

0. O CH, T
(a) I I (b) CH, = CHCO,H (c) CHy —CCO,H (d) CH,CH,0H
H3C” S~ =0

Select the final product from this sequence of reactions.

Acetoacetic ester NGBt _ CHgl _  MNaOEt CHyCHyCHoBr
O CH3 CH3
1 !
(a) HyC —C -C —COOC,Hs (b) H3C-C —CH,COO0C,H,
I |
CH,CH.CH, CH,CH,CH,
H CHj,
| |
() H3C -C —CH,COOC,H; (4) CH3C0~C - CH,000C,Hs
|
CH,CH,CH, CHs
BY  £0,CH, -~ CHy
0 _H20.H280s Ay . product (A) will be :
heat
CO,Et
0 0 0 0
CO.H
(a) ()] (3] (d)
(i) Na

CH 2 (CO zMe) 2+ ? (II)A—COH) CH(CO zMe) 9

Which of the following reactants will complete the above reaction ?

(a) CHz(COZMe)z (b) (COzMe)Z
(c} CI1-CO,Me (d) codCl,
Arrange the following in order of increasing reactivity (least—— most)} towards nucleophile
i i 1
CH;C OCHCH, CH4CCl CH,C NHCH
1 2 3
(a)1<2<3 B 3<1<2
) 1<3<2 d2<1<3
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24. Choose the best sequence of reactions for transformation given. Semicolons indicate
separate reaction steps to be used in the order shown.

o
I
H,C Ocozcﬂg —1 HSCOC—NH—CH3

(a) H30+; SOC].Z; CH3NH2
(b) HO_/Hzo; PBI’3, Mg; COZ; H307; SOCIZ; CH3NH2
{c) LiAlH4; H,0; HBr; Mg; CO,; H3;0"; SOCl,; CH3NH,

{d) None of these would yield the desired product
25. Akey step in the hydrolysis of acetamide in aqueous acid proceeds by nucleophilic addition

of :
0 +OH
(a) H;0" toCHg(léNH2 (b) HZOtOCHg(lillNHz
+*OH +OH
{(c) H30" to CH3QINH2 (d) HO™ to CH3E|3NH2

26. Which reaoction is not possible for aceticoanhydride ?

Il I +

(a) (CH4C),0 + 2HN(CH3),—> CH4C N(CH; ), + CH3CO3 + Hy N(CHg),
i i

(b) (CH3C)20+CH3CH20H—) CHSCOCHchS +CH3C02H

0 O

I I
() (CHZC)40 +CgHg —23 5 CH,CCqH + CHZCO0,H

0 0O
[ I
(d) (CH3C),0 + NaCl— CH;CCl + CH3CO;Na*
27. All but one of the following compounds react with aniline to give acetanilide. Which one

does not?
i
@—NHZ — QNHCCH3
Aniline Acetanilide
: 21
I
(a) CH,C —Cl (b) ch)J\O CH,

0] 0

t

28. Which of the foilowing best describes the nucleophilic addition step in the acid-catalyzed
hydrolysis of acetonitrile (CH;CN}) ?
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'CARBOXYLIC ACID AND THEIR DERIVATIVES

+
(© HsC (— =N @ myc-¢L N
/ \ A
H H
29, The major product expected, when Phthalamide is treated with NaCH, is :
OH OH
(a) ONa (b) OH
O
0] O
ONa 0]
© ONa @ E:g;ofE@
0] 0
30. Which of following acid remains unaffected on heating ?
(a) malonic acid (b) maleic acid
(¢) Fumaric acid (d) Succinic acid

31. MBr + CH,(CO4E) g ——=> Iéfgﬁt cyclic product

At which value of n the formation of six membered ring takes place ?

(ayn=2 by n=3 (¢ n=5 {dn=6
32. < :N—@ LWH;(&OXCESS) s Product of the reaction is :
2
0 NH;
CH,OH
(a) < (b)
CH,OH
OH
© < ;N—Q ) N-@
OH

CO,H

CO,H A A i g -
33. (} o)) EOR Product of the reaction is :

CO,H
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{a} cis- anhydrlde (b) trans-—anhydrlde
(c) both (a) & (h) (d) mono-basic acid
CO,H '
(i) EtOH, HC
o - (i) H /A

Product (A) of the reaction is :

H CO,Et
CHs CO,Et 2
(a) (b)
HO Et
i
(i? C - CHy
C-CHs
d
© @Vﬁ @ @\@;
o) | OH
~0-COR

35. CH-0-COR, + 3NaOH — (A) + Salt of fatty acid (soap)
l

CH, - O-COR;
Product (A) of the reaction is :
{(a) Ethylene glycol (b) Glycerol
(¢) Glyceryltrinitrate (explosive) (d) Cumene hydrogen peroxide
36. CHj —(|:H — 0Ac—9 , Product of the reaction is :
E‘jg (d=dextro rotatory}
]!E'.t
{a) CH,4 —(Eg -OH () CH3—(]3H -OH  (c) CHq -(EHWOH (d) CH;-C =CH,
I
Et Et
a A & (1) Cily
Il ) sodl,
37. Ph-CH=CH-C-O-H W) (A) ; Product (A) of the reaction is :

O

0
I} I

(@) Ph—CH:CH—C—CHz—NH—< (b) Ph—CH:CH—C—NH—<
I

(c) Ph-CH=CH-C-H (@ Ph—CHmCH—NH-—<
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38. Ph- C Cl + [ j ——— (A) ; Identify the product (4).

(Major)
(Morphohne]
T T~
-C- N-H b -C-
(&) Ph-C-0 , (b) Ph—-C-N 0

0
|| /—-0 I
(©) Ph- > {(d) Ph—C—NH,
OMe OH O
C . HCI
39. /Y LN == /\/ NN MeoH
o}

Above reaction is an example of ;

(a) Esterification (b) Saponification
(c) Hydrolysis (d) Trans Esterification
40. Which of the following is an intermediate formed in the reaction shown below ?
0]
I
CH, - C-Cl+ NH; —— Intermediate —— product.
0
@® I
(a) CH; —NH,4 (b) CH,; -Ce
¥ >
(@ ¢ -¢-a (@ CH, -G~ Cl
oNH4 oNH,
0]
Ak
41. R_ O OW(R _ NaOH, Hi0 , product
Y 100°C
(several hours)
0 0]

(Principal component of coconut oil.)
Product is obtained in the above reaction is :

CH
(a) R-CO;,Na (b) (¢) Both (a) and (b) (d) None of these
OH OH
42, The reaction of sodium acetate with acetyl chloride proceeds through which of the following
mechanisms ? o
0 0

0
- il - Il
() CI—%—C—O@C—\CD (b) CHS—c-o\/ﬁcns—c_\cl)
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(¢) CH;-C-0_ + CHy-C-Cl (d) CH; - c 0\/“c1 &m

43. Which is the major product of the following reaction ?

Q
I H,S
CH; —C-C1—2 product
T i i To0
(@ CH, € -al (b) CHy ~C-SH  (¢) CHg ~C-Cl  (d) CHg —C-S —C~CHj
SH

44. Which is the major product of the following reaction ?

O +CH; —NH, —% product

(@]

0 N - CHj
@ N - CH; (b) 0

O O

i 0
(¢) HO—C-CH, —CH, —~C—NH —CH,

i i
(d) CH3 —~NH -C—CH, —~CH, — C- NH —CH, |
45. Ethanoic acid + 3-methyl-1-butanol ﬁ (A);, Compound (A) is :
H,S0,
O O
(a) )Ko % (b) )\o /\/I\
0] O

() AO/\/\ (@ )\O/l\/

C

\0 PCl: J(A) LiAltly egy  PCC ooy HO™  rpyy
A

C

|

O

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [428 of 574]



www.aimsdaretosuccess.blogspot.com [944 0 345 996] [429 of 574]

CH, - OH CH
Noatico sl o e
CO, H, - OH Hy-0

47. Which of the following compounds will undergo decarboxylation on heating ?

CO,H CO,H
ﬁ Jj .C02CH3 G O/COZH
(a) 2and 3 (b) 3and 4 {c) 3 only {(d) 1and 4

48, Which one of the following is niot an intermediate in the generally accepted mechanism for
the reaction shown below ?

0
I ' I
CF5C OH + CHj CHCHy %% cr,Co CH CH; + H;0
OH CHa
+(.[)|.H :(l):_
(a) CF,C - OH (6) Py - QCH(CHj),
:0H
:OH :?H
© CF3C|I— OCH(CH3), ) CF3(|:— OCH(CH,),
"QH, *OH
/\ 3eq.EtOH . ) -
49, RO co,H dry Fil gos (A); Product A is:
(major product};
(a) RO CO,R (b) RO CO,Et
N 1
(c) ExO CO,Et () R-O-C-0O-Et

50. Identify the compound C in the following sequence :
{(CH3),CHCH,C =N _ HEL A0 compound A %‘—) compound B
-2

PCC
__.____.)
G, compound C
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I I
(a) (CH4),CHCCH, (b) (CH;),CHCH,COH
i i
(¢) (CH;),CHCH,CH (d) (CH;),CHCCH,OH

51. Whatis the ﬁna] product (B) of this sequence ?

Br, 1. KCN ) B
light ~ 2.HyO', heat

CO,H CH, CH,CO,H

C02H
(a) (b) © (d}
CO,H

52. Which of the following undergoes decarboxylation most readily on being heated ?

(a) i
OH
0
(©) HO\!/@\/\/H\ @Iu\/\

53. What is compound Z ?

CH,CH,CH,Br —- NN, x . HsO" ,p CHSGHOR , »
heat H*
i
(2) CH,CH =CHCOH (b) CH,CH,CH,CH = NOCH ,CH,,
I
(¢) CH4CH,CH,CH(OCH,CH3), (d) CH3CH,CH,COCH CH,
CN

D
54. O[I(éﬁ it (A); Product (A) of the reaction is :
CN
oK 0\
et o OO
© 0
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0
CO,H (

O
55. CHy -CH=CH-CH, —COH-—— (X) (major); Product (X) is :

(a) CH3 —CH =CH‘CH3 (b) CH3 —(|: =CH2
CH,4
(¢) CH; —CH, —CH =CH, (d) CHy —CH =CH,

Il [l
56. H-O0-C-(CH,;),-C-0-H — product , At what value of (n) given compound will not
evolve CO, gas ?
(a) n=5 b)n=4 (&) n=2 dn=1
CO.H

I
57. (CH,), ; If (n = 4) then di-carboxylic acid would be known as :

CO.H
(a) Malonic acid (b) Succinic acid
(c) Adipic acid (d) Oxalic acid
58. — 21,0 ,(A)
| © L
0—G (I"i

0

Product (A) of the above reaction is :

HO

(a) CH, CO,H (b) 0O

oH COH CO,H
OH CO,H
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0O
I
(c) HO CO,H (dy HO C—H
HO CO,H HO H
0
q,‘e\'?' @
'Q'(.
59, (A) 0O 0O
m con I
O, 2 + HO—C—C—0—H
CO,H
¢cis-cyclo hexane
1,2-dicarboxylic acid
Identify (A).
COH COH
60. CHj 3
//If,_ CH3
How many product will be formed when above compound undergo de-carboxylation?
@ao b) 1 (2 (d3
H H
CH, CH,
61. — 2 _ ,Product of the reaction is
{-C0y)
H H
CO,H
H - H H H
CHy CHg CH,4 CH,
(a) (b)
H H H H
CO,H H
(¢) Both (a) and (b) (d) none of these
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62. Products obtained in the given reactions are shown below.

CO,H CO,H
N A
By —vmen, (B oo
Br Br Br =
(cis) (trans)}
The number of possible products for x and y are : :
(@ 1,1 b) 1,2 o {c} 2,1 (d) 2,2

- @
1 N K + DMF
CHy -Br @ *
0
63. > (4)
(2) HO™ /H0 (81%)

(Benzyl bromide)

Product (A) of the above reaction is : :
(a) Ph—NHz (b) Ph*cHz _NHZ

(¢) Ph~CH, - NH -CO,H (d) Ph-CH, — NH—-CHO
64. Which of the following pair is C,-epimer ? .

(a) D-Glucose, D-Maltose (b) D-Glucose, D-Mannose

(c) D-Allose, D-Ribose (d) D-Glucose, D-Arabinose

65. Total number of enol possible for the compound formed during given reaction will be
(including sterepisomer):

O
CH;MgBr + CH;CH, — g_ Cl—

o ™3 @4 D5
ANSWERS _ LEVEL 1
: 558 @ 76.5 ) [F7:%] @)
Hm 14| @ |1187] 1)
| (@ My 228 (@ 1238 ) | 245 ()
27.7%) () 128 (d) 1o 86 @ Tsril m 327 (o
3.1 (a) 347 (a) | 355 &) |36 @) |'37.| (b) |:38:] (v) 392 (a) {407 a)
a1 o 428 g 1937 o) [447] @ lasi| oy {46 @y ['473] (o D48 o)
49| 1) |50 () ['515) (q) ['527 () | 58| () |'54:) (d) 'S5 (@ |B6. ()
577 (0 587 (0 |'592] 1) 1'607| by |61 () |'627] () |'63%] ) | 643 b)
6571 (b) .

8.5 (i)
1 ()

: 1235 1)
S ) |03 (b
77 ) 11185 )
A ) 267 (@)

<1 (d)
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456 R e ORGANIC Chemistry for IT-JEE
A

N LBYEL-

Cotumn ( }

Reaction Products formed
CH,
HO,C —}— CO,H
(a) H—l—p A (P Diastereomers
Ph
CHg
(b) HO.C I COzH P @ Racemic mixture
Et
L
CO.H_  CO,H
—3
" (c) A (r) Meso compound
CHy

CO,H
(d) co.H A ? (s) CO, gas will evolve
2

 ANSWERS — LEVEL 2

1. a-p,s;b-q,s5;¢c-p,s5;d-r
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1. In which of the following reaction cyanide will be obtained as a major product ?

O

II . I

(a) Ph-C-CH, —WLAH, , (b) Ph —C—NH,—NOH ,
(ii) H;0* Br;

CII) I

(c) Ph-C-NH, 1490, (@) Ph-C-O-H —59¢2 , _ NH; ,
NH,
2. é —HNO2 , 4 (Major)

Product (A}is :

OH NH-NO, O-NO
(a) (b) [ (©) dj (d) (5
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Which of the following alkene cannot be prepared by de-amination of n-Bu — NH, with
NaNO, /HCl? (n-Butyl)
(a) 1-butene (b) cis-2-butene (c) trans-2-butene  (d) Iso-butene
4. Predict the major product P in the following reaction.
OH Me
Me
WME
NH,
Me
? Me
(a)

e
§ =

_Z_) P
OH
5. —m—) {A); Product of this reaction is :
H350,

©
Q1o

6. D—CHZ_NHZ%(AH + CH, = CH-CH, - CH,- OH
48%

9
Awill be : 47%

@@

CH,OH

(a) CH, =CH {|:H —CH, ®)

oA
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Which of the following isomers of CgHgNOQ is the weakest base ?

(a) o-Aminoacetophenone (b) p-Aminoacetophenone
(¢} m-Aminoacetophenone {d) Acetanilide

8. Rank the following compounds in order of increasing basic strength. (weakest — strongest) :

O
CH,NH,
(a)4<2<1<3 (b)4<3<1<2
(c) 4<1<3<2 d2<1<3<4

9. Which of the following arylamines will not form a diazonium salt on reaction with sodium
nitrite in hydrochloric acid ?

(a) m-Ethylaniline (b) p-Aminoacetophenone
{c) 4-Chloro-2-nitroaniline (d) N-Ethyl-2-methylaniline

10. Identify product I in the following reaction sequence :

CH,4
| 1. LiAIH,
CH. - C - CH-CH-OH KpCry07; Ha80s | 4 SOCL;  p (CH3 )z NH , diethyl ether
3 I =2 H,0, heat {(2mole} 2.H,0
CH, '
CH4 CH;4
| |
{a) CH,CCH,C =N (b)Y CH3CCH,CH,N(CH3),
| |
CH3 CHB
CH4 N(CHj3), CH4
|
{c}. CH3CCH,CHN(CH; ), (d) CH;CCH,CHN(CH3 ),
1 |
CHj4 CH, CH

11. Which one of the following is best catalyst for the reaction shown below ?

KCN
CH3 (CHZ)BCHZBrWCHS (cHz)chch

(@) @——CH3C1 (b @— NH,
i
© Q‘CHzﬁ(CHB)3c1‘ @ @—NHCCH3
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. ORGANIC'Chemis

12. The major products obtained from the following sequence of reactions are :

(CH, )oCHCH,N(CH,CHj ), — 230, ‘;gzoo y — 1, broducts
2

(a) (CH3)2CHCH2NH2 + H2C =CH2 (b) (CH3)2NCH2CH3 + H2C =C(CH3)2
CH,

A

| +
(¢) (CHs),CHCH,N CH,CH; + H,C =CH, (d) (CH,); NCH,CH3I™ + H,C =CH,

13. Which amine yields N-nitroso amine after treatment with nitrous acid (NaNO 5, HCI) ?

(a) {3—@@1{2 (b) HaC QNHz
(©) Q—N ) () Q—NHCH3

H
OH HNO
14. NH, ———*— (A); Product (A)is :
H
{a) cyclopentane carboxyaldehyde {(b) cyclohexane-1, 2-diol
{c) 2-aminocyclohexene {d) cyclohex-2-enol

15. Choose the appropriate product for this reaction.

CN L LiAlH 4 (excess)

NS SO > product
-3

@ AN (b) /\/CHzNHz
NH,
© 7 N"Non ) \/\I/
NH,

16. Which of the following product will be obtained in the given {consider minor product also)
Beckmann-type rearrangement ?

o]

» product

o Me {1)NH;OH,HCl
< (2)PCls, A
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@ < (d) all of these
0 =N
Me
17. Deamination (or) diazotization of n-Bu-NH, with NaNO, /HCl gives ......... isomeric butene.
{a) 2 (b) 3 {c) 4 @S5S
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462 PR L L ORGANIC Chemistry for HT-JEE

1. Five amine syntheses are outlined below. In each reaction box enter a single letter
designating the best reagent and conditions selected from the list at the bottom of the page.

—

CH, - Br CH, ~ CH, - NH,

A First Step Q
: Second Step [ | -

0O
Q FirstStep [ | . g—CH3
B. H Second Step [ | - CH, - N<
Third Step [ | O/ CH,CHj
c N-H FirstStep [ | R N—<:>
) Second Step ]
1
D NO; First Step |:| R N(CHB)Z
) Second Step [ | "
First Step l:]
E. \I/\Br Second Step :] . .
|
H

ThirdStep [ ]
Fourth Step [ |

I[Ea) (i LiAlH4- in:t;::_ (i} H,0 & base
L(b) C,HsNH(cat. H™)

b (c) | NaCN in alcohol

L (d) | H, & Ni catalyst or H, & Pd catalyst

(€3 | NaN, in alcohol
(f} | (CH;C0),0 & pyridine
I(g) ‘ CszBl’
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(i) | 2CH;1& pyridine

IL_(l KOH in H,0 )

ANSWERS — LEVEL 2

1. A-caorc,d;B-b,d,f;C-h,d;D~d,iora,i;E-e,a,h,a
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OH
NH,
1. o —Bro/KOH product;

(c-hydroxy amide)
Product of this Hoffmann bromamide reaction is :

O
i /OH
(a) Ph-C-CHj4 (b) Ph — CHO (c) Ph- CH\ (d) Ph-CH, -NH,
NO,

2. HOWNHZ KOBr , (A)—— (B). Compound (B) is :
f
@ D—NH—C-H (b)
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|
3. @[ _ KOBr {A); Product (A) is :
(|3| -0 -CH;
0O

O
Cl)H
Me
N
H,S0,
4, (Ij ——=22  Product and name of the reaction is
i i
NH-~-C -Me NH - C -- Me

{(Hoffmann (Beckmann

(a) ! bromamide reaction) (b) rearrangement)
CN

(c) I\/:O/ (Curtius reaction) {d) None of these

5. (X)C,H,0Cc1— 12, C4H90N%;—>CHBCH2CH2NH2; Compound (X) is :

O
0 CHax__|
@~ ®» CH3>—C—C1 © _DOH @ ™ gpo

Cl

6. Which of the following will not give Hoffmann bromamide reaction ?

I I
(a) CH; —C—NH, (b) Ph—C—NH,

0]
[ Il
(¢} CHy —-C-NH-Br (d) Ph—-C-NH-Ph
OH
@ + (x) () NaOH @/\O Reactant x is :
2 H@
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it

ORGANIC Chernistry for IITJEE‘
18
o-H
N/
I
C H,50
8. @/ \@ #) (A). Product (4) of the reaction is :
2
oL8
Il I
{a) Ph —~NH-C-Ph (b} Ph—-NH-C -Ph
?H
(© (Ph),-C -NH, (d) Ph—CH, —NH-Ph
CH;. _Ph Ph. CHj
\C/ \C/
H,50, H,S50
9. N —E% 5 (A), N —== 5 (B)
& Son & NoH

Product (A) & (B) respectively in the above reaction are :
I il [ I
{a}) Ph—~C-NH-CH;, Ph—C-NH-CHj (b) CH3 -C~NH-Ph,CH; -C-NH-Ph

I | I |
(c) Ph~C-NH-CH,,CHy -C-NH-Ph  (d) CH; —C-~NH-Ph, Ph —C-NH -CHj,

10. NBS —XOB ., (A) . Product (A) is :

0 O O O
1oy U p _1LO 1 )
b d N
(a) NH, (b) NH, (e} , (d) ;
0] o
Ph
O
11. CHj ’ < _.NaOBr . rAy . Product of the reaction is :
NH, (major)
H
Ph Ph
(a) CH3+ NH, {b) CHj | H
H NH,
CH, Ph (1?
(c) Ph H (d) CH3—|—C -c°
NH, H
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(1) CHCl5/NaOH

12, (A)

{2)H® (Major)
OCH;
Product (A) is:

Il
13. R-C-NH; + xNaOH + Br,—— R -NH, + 2NaBr + Na,CO; + H,0
Number of moles of NaOH used in above Hoffmann bromamide reaction is :

(a) 3 (b) 4 (c} 5 d) 6
R
14. \C N @ , Rate of reaction toward Beckmann rearrangement
n |
when y = CH;CO;, Cl-CH,-COj3, Ph—S03;
i (i) (iii)
(@) () > (i) > (ii) (b) (ii) > (i) > (i)
(c) (iii) > (i) > (D) (d) (iii) > (@) > (ii)
15. When primary amine reacts with chloroform in ethanolic KOH, then product is :
(a) an isocyanide (b) an aldehyde
(c) acyanide {d) an alcohol

16. The reaction of chloroform with alcoholic KOH and p-toluidine forms :

(a) HC @ CN (b) HyC —@— NG
(c) HsC —@—N2C1 (d) H3C—@—NHCHC12

17. What is the product (Q) of the following reaction ?

m — CHEBT )

t.BaOK

Cl Cl
faallaa o (IO «(I0)_
cl F
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CHBr,

18. LO}EL (A); Product (A) is :

’ Br
o S 0 3
19. Which of the following reaction, does not give chloro benzene as a product ?

(a) @ CHCl5, HO (b) m CHBrCl,, HO™
() @ CHBr,Cl, HO™ (d) m CHFCIBr, HO™

20. © —GM(A) ; Compound (A) is :
ZnfCu

(a) (1))

N=C
21. + CHCl, + xKOH —>

x = moles of KOH consumed is :
(a) 1 (b) 2 (e} 3 (d) 4

22. Heating the acyl azide in dry toluene under reflux for 3-hours give a 90% yield for a
heterocyclic product. Identify the product (4).
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P

heat ( A)
toluene ggop
O
N—
®) H
N
H

NN NH,
(c) NH; d)

&
23. . —KOCWHy); | (4

Br

(d

(@) @—EEC—@—& & {OQY)—c=¢
(O)—c=c—<O) O
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CO,H
" (1) CHyN,
24. o 'OH > (A) (de-colourises Br, water)
= (2) acetone/ HY
OH (3)Acy0, Acetic anhydride
Product (A) of the above reaction is :
CO,CH,
CO,CH,
£33 OAc
@ $7, %0 _ ®» X
c ¢S CHj
COzAC
CO,R
£ OMe
(c O 6‘3‘ (d) aco™ Y OMe
OMe

A rather interesting example of the Wolff rearrangement with 2-diazocyclohexanone in

25.
methanol is given below. Identify the major product :
0

Nz CH,OH/light
—_—

0
OCH,

(a) 07 CO,CH,4 (b)
O
O
O
(d) C—0—H

26. The orbital picture of a singlet carbene (:CH,) can be drawn as :

(3]
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CHCl,

(d} none of these

>(B); Product (B) is :

KOH

Cl
Cl
Q0
cl Cl

Q0

Select the suitable reagent for above conversion.

(a) CH,N, / A
(C) H2C =CH2

(b) CBr, / RLi
(d) t-BuOK
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R
HO CHyly (2 mole)

/\/\/\/
30. HO 7N Zn (Cu)  (97%)

"ORGANIC Ghemistry for IT-JEE |

Product (A) will be :

HO
@ 1o VK SR VA
v O @ D A O

31. The major product formed in the following reaction is

Me Me
ﬁ + :CH,; (singlet) —>
H H
Me Me Me
(a) X 4 (b) 5 7
Q s, N M
H\\ //H H\ e
Me CH2CH3
(c) 50 : 50 mixture of above two compounds(d) >=<
H H
H
.\‘\\\ Br
// %, Br
32. —> H
To carry out above conversion reagent used in decreasing order.
(a) Nafliq.NH,, CHBr, /NaOH (A) {(b) H,/Pd - CaCO,, CHBr; /NaOH (A)
(c) Na/lig.NH,,CHCl; /NaOH (d) H,/Pd - CaCO4, CHCl; /NaCH

B
33. CHy —s2> (A) + CHBr3 ¥

O
Product (A) of the reaction is :

CO,H CO,H CO;
O O, O
COH c: CH; CO3

CH,
o0
CO,H
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L S M R N il il T
CARBENE AND NITRENE™ + % s o ;.‘jf";ﬁ?‘“m B e

C=N
(2) HO™, Br,
NO

2
CO, NO, NH,
Br
@ (b) © @ /@
NOJ
NH, NO, NO,
I
35. @/J\:jNH —MeOCl . X) ; Product X will be
I HO  (g0%)
NOo, O
CO,H NH,
(a) (b)
NH, CO,H
NO, NGO,
COH NH,
(c) (d)
CO,H NO, CO,H
NO,

CHoN, /A
2N/ Products

36. CH; —CH, —CH, —CH, —CH,4
Which of the following product(s) is/are can be obtained in the above reaction.

(a) Isopentane (b) 3-Methyl hexane (c) n-Pentane (d) 3-Methy! pentane

9. @ [10. | (11| @ [12. | @ |18 { ®) [14.] (@ [15.] ) | 16| )

17, [ @ |18 @ [19. | @ [20.] @) |21 © [22. | @ |23.| ) | 24]| )
25. ) (a) 126.{ @) [27.]© |28.] © |29 | @ |80. 1) |31.] @ |32 ]m
33.] (© |34 | (0 [35. |y |36. @ | © . EE
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. ORGANIC Chemistry for IT-JEE |

1. Comprehension T — —

Hoffmann bromamide reaction involves conversion of a carboxylic acid amide into an amine
with a loss of a carbon atom on treatment with aqueous sodium hypobromite. Thus
Hoffmann result in shortening of a carbon chain. :

i
: R-C- NH, —— %>R ~NH, + NaBr + Na,C0;

Mechanism of the reaction is :

S
i S A

|
R-C-NH,-NOHy R _C = NH + Br—Br
\_../

I
Na,COj + R-NH, ¢—22- 0 = C= N-R «<—R ¢ CH) (N2

A. Number of moles of NaOH consumed in above reaction.

(@)1 (b) 2 () 3 (d) 4
O
g NH
B. T2 _Bo_, (A) ; Product (4) :
KOH (Mﬂ_]()l')
~CHj
(a} Ph-NH, (b) Ph—-CH, -NH, (¢} Ph—-NH-CH; (d) Ph-N
H
C. Which of the following will not give Hoffmann bromamide reaction. CHs

0

0
I I
(a) CH; —C-NH, (b) @—C—NH—Br
i i
(©) @C—NHZ (@) @—C—NI—I—CH3
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CARBENE AND NITRENE AR S S N 475
0
D. | ::NH —KOBr_, (4}, Product (A) is :
0
NH, NH — CH, NH,
(a) OK ®) oH (©) ENHZ (d) None of these

0

0
i 2. Comprehension =

Given is mechanism of Beckmann rearrangement.

QL N\@L@Q@ ot (D)

C = =
e m -~ \/\
CH; OH Hy O -—H
+5 H H0 | am
O
| )
CHy —C—NH —Ph —= c1-13—c| — N
OH .

A. Rate determining step in Beckmann rearrangement :

(a) 1 by u (c) 11 d v

CH,

™~

B. /C — N\@

On treatment H,SO 4 followed by hydrolysis in acidic medium above compound gives,

(a) CH; -~CO,H, Ph - NH, (b} CH3 -NH,, Ph —CO,H

(c) Ph~CH, —-NH, + Ph—CO,H (d) Ph-CO,H+CH; —CO,H
C. Which of the following reagent cannot used in Beckmann rearrangement ?

{a) TsOH (b) R-504C1 (c) BF4 (d) Ph-Li

e

C=N
D. D B, gy
CHj,

Product (A) of the above reaction is :
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0] O
@@t w @t
CHj

0 0
il
© CHB—@—(I’E—NH —~O)—cH; @ ct;—(Oy— ¢~ —<O)

3. Match the column I and IL

i
D.B.E. = even for product
+ (p)
() Q/ 2 XOH ,(4) HA » (B) C}}({OC:I:‘ »(C) P (Double bond equivalent)
' (b) Ha (@) | D.B.E. = odd for product
> 3
(A)—5n (B)
It
(©) CHCl; . CHCI; | {(r} | Ring expansion takes place
won A — o (B) &
|| | "' CHFCIBr
(d) N~ SoH T A ————(B) ()|  carbene will formed
|
H
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4., Match the column I and II.

I Column (1) Column (II)

CHCI
(a) m _—IEHL’ {p) Reimer Tiemann reaction
OH
™ (@ Reimer Tiemann expansion
CHCl, q (or) Abnormal RNT reaction
KCH
(c} — CC,CO0Na (r) Simman-smith reaction.
A
OH
(d) CH ly+Zn (s} Increase in carbon takes place

u a

5. Match the column I and II.

Column (I) Column (I1)

CO.H_SOCl; | _ NHy
a ID— 2 > > - -
(a) KOBr HNO, r) Aromatic compound will formed

x4

\ <) .
Migration take place from carbon to
(b) D_ _< __>(A) (@ | eleetron deficient nitrogen

1-Bu0®k®
() ¢;?i(gf¢ Alcl (A4) (r)} | Carbene will formed in this reaction
» {B) 1 45({C)
O,N NO;
O
g NH
{d) T2 komr (s) N, will evolve.
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ORGANIC Chemistry for HTJEE

el

6. Match the column I and II:

]

Reaction Intermediate
(a) CHCl4 + KOH — (p) Carbocation
Br  pn_i . f
(b) A (q) Carbanion
13
'
(©) Cl- ? - C-OH—12 () Free radical
Cl
OH
(d) H* (s) Carbene
A
L | _ _ _
7. Matrix :

Reaction Product
¥
|
I CHCI
I
Cl
- CHFCIBr
(b) @ —ona (@
Br
(©) @ CHCI,Br 63
KCH, a
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(@ CHBr,Cl s ‘
8. Comprehension o

1. Consider the given reaction for preparation of alkyne. (Fritsch reaction).

@\ (\/H TR <<_:>>\/—D rdS | bh_C=C-Ph

Ph/ \Cl (Acid- basc) Ph/ t‘c
Anti group will migrate because of less steric hindrance.

14 H
@C - C/

A, bBr ﬁgc(cmh (A) ; Major product (A) is :
a (major)
Br
a) @-c&:“-@-& () @-E‘Ec@—sr
(c) Ph-C= c” Ph (d) Ph-C=C-Ph
B. C\B O + K®0®C(CH3)3 —— (A), product (A) is :

C. Rate of reaction when the halide ion;

(a) 1°501° 5> Br® > F° (b 1° >Br®>q® > F®

© F >Q1° >Br® > 19 (@ F® >8r® s1® > 1°
D. CH */ _BUOK Ay (M Prod is: (C*=C1
X 3 \Br A (A) (Major) , Product (A)is: (C*=C14)
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CH;0 .
CH x _Br
(@ > ®)
Br
CHZ0 .
© @ Hi0
NBr Br

| 9. Comprehension i |

WOlff rearrangement E

When o-Diazoketones are photo-irradiated or heated at high temperature or reacted withi
silver oxide or silver salts at room temperature, they loose nitrogen and rearrange to form
ketene.

The ketenes reacts rapidly with water, alcohol and amines. Therefore, the reactions cal]ed
Wolff-rearrangement. !

o
Il
@—C—CHN2 4820 ,N, + Ph-CH=C=0

lH2O le—la—NH2 1

Ph-CH, ~CO,H Ph-~CH, —ﬁ—NH—CH:;

0

I
A. Ph-C-CHN %(A) Product (A) is :
14

(a) Ph -gnz-cozn (b) Ph —CHZ—IC‘Z;O;ZH
(c) Ph —?Ozl-i (d) Ph-CO,H
e&g
B. —C*“'}la‘?L» (A) (Major), Product (A) is :
€=0
I OCH; ﬁ <|:(|) OCH ‘|?
T 3

5, C - OCHy C - OCH
@) ®) Q’ © g (d)g 3
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B S Eity e e

Ho,, i
C. CHg';C -C-CHN; + cH 30Hi20—> Major product of the reaction is :
Et
Ety,, (H) Hy,,, ﬁ)
() CHp= S~ €= OCH oy cHg= S~ €~ OCH
H Et
Hey,, ]
() H"}C —C-OCH, (d) None of these
Et
0O
'.“\\\(lﬁ — CHN,
D. (I) ’]‘f—HfU (A) (Major) , Product (A) is :
' " _ CHN,
(||)
0O 0O
\\élz — NH, CHy — & NH,
Yoo ullitoe
" - NH, “CH,~ C - NH,
] i
O
& NH, CH, - CONH,
C - NH, CH, — CONH,
(H)
N,
E. Ph- g ~CH,OCH; ——(A) 90% , product (A) is :
{(a) Ph-CH = CH-OH (b) Ph—-CH = CH- OCHj
{c) CH; -CH=CH-0O-PH {(d) CH3 -CH = CH-OH
F. o %;m’ (A) , Product (A) is :
Na
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(@) (b)
CO,CH;
1)

d

© (@) CO,CHj
CO,CH
2 3 O
O

[
G. HO-CHj ~CHjy ~CH, ~C~CHN, —2829 (4) , Product (4) is :

O
0 o O)J\O

(a) O © G U

~ ANSWERS — LEVEL 2

A-d,;B-a;C-4d,;D-a,
A-b;B-b;C-d;D-b
a-p,r,sb-qrsc¢c-q,r,s;,d-p,z1,5
a-q,s;b-p,s; c—5;d-r1,58
a-pqs;b-rc-p,r;d-gq
a-qsb-q,55¢-q,5;d-p
a-qb-pjc-qd-q
A-a;B-cC-b;D-b
A-bB-¢cC-d;D-b;E-b; F-b; G-d

e NN pE N
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HCCH3

Identify the position where electrophilic aromatic substitution (EAS) is most favourable.
{(a) A (b) B
{(c) C (d) Aand C

Ci CH,

.© ©

b (c) (@)
Correct order of rate of EAS (electrophilic aromatic substitution) is :
(@Qc>b>a>d Mec>d>a>b
(da>b>c>d (dc>d>b>a
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NN ~NT
3 +Ar—N=N®" —> @
N =N-Ar
Above (C—N) coupling reaction take place at :
(a) low pH {b) Intermediate pH
{c} high pH (d) any pH

4. Which of the following has the lowest heat of combustion ?

O~ 2O O o)

5. The product obtained from the reaction is :

hanol
Br _@_ CH,Cl + NaCN ——=2 5
(@) Br@— CH,CN (b) Br—@ CH,CI
© Nc@ CH,CN (d) Br @— CH,Cl

CN

. 1.80Ci
6. 1.AlCl, s A Zn—Hg, HCl, heat s B 2 s C.
CO / 2. H3O+ 2A1C13

3.H40"

The end product (C) is :
0

»@I0

0 0
O 0
Il I
C — C¢Hs C @
(c) @ {d) @:
ﬁ — CgHs COOH
0
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Aaammc COMPOUNHS

7. How many benzylic hydrogens are present in the hydrocarbon shown below ?

(a) 3 (b} 4 (@5 d) 6 (e) 8
8. The major product formed in the reaction is :

é n HN03 conc. Hy50, N
NO,
NO,
a) (b) (c) (d)
NO,

NO,
9. The major product formed in the reaction is :
i
Conc. HNOy/cone. H350,
@_C -0 _@ (mononitration)
Q 0
| i
(a) €-0 (b) 02N—@—-C -0 —@
O,N
C") I
@@  «@-
NOj
10. Increasing order of rate of reaction with HNO, / H250 418
]
(ii) (iii)
(a) iii <ii<i )il <iii <i (©) i<iii <ii d)i<ii<iil
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12.

13.

14.

15.

(@ii<i<ii<iv (iveii<i<iii (Qii<iv<iii<i (d)iv<ii<iii<i
Increasing order of equlhbrlum constant for the formanon ofa hydrate is:

(ii) (iit) (iv)
(A i<ii<ili<iv (Biv<ii<i<iii @i<iv<ii<i @iv<ii<iii<i

Rank the followmg reactions A, B and C in order of i 1ncreasmg rate,
Me

SO;H
_SOy/H;S0, _SOy/H;50,
Oy 0,
© © $04/H,S0, @\
SO;H

(a) B>A>C (b)B>C>A (c) A>B>C (dA>C>B
Rank in order of increasing rate of reaction towards EAS with bromine in the presence of
FeBr,.

0 o
@A) ®) Ei;o © ©fl
o) 07 o

(a) B<A<C () B<C<A
() A<B<C (d)A<C<B
CH,
4 @ @ 9
3 IT 1
H
Identify the position where E.A.S. can take place.
(a) 1 (b) 2 () 3 d) 4
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" @)'@ 0

Product (B) in the above reactions is:

NO,

@8@ 0 (CF—=T>—:

ROSC ROZEe)

NO, NO,
@ 0
17. NH /lk Sulphonation is most favourable at the carbon number... .
©); A
@
(a) 1 (b) 2 {c) 3 (d) 4
18. Arrange the following in decreasing order of reactivity towards EAS (electrophilic aromatic
substitution)
CH, CD, CT,
(@) (B} {c
(@Ra>b>c¢ bBle>b>a (c)a=c>b (ddc>a=>b
Q. © O ©
(a) ®) () (@
Decreasing order of rate of electrophilic aromatic substitution is :
(@a>b>c>d (ba>c>b=>d
(cb>a>c>d db>c>a>d

20. Arrange the followingin increasing order of rate of Nitration:

JOIN IN OUR TELEGRAM CHANNEL https:/t me/AIMSDARETOSUCCESS [944 0 345 996] [465 of 574]



() ()] (c} (@) (e)

(@ b<c<a<d<e Md<e<a=c<b
(c)d<a=c<e<b (Ma<ece<b<e<d

Me Me Me
H H D D D
21.
(a} ® ()

The rate of nitration will be:
(@a>b>c b)a>c>b (ca=b=c dc>a>b
22. The major product of the reaction is

1. CH,COCL/AlCl
2COC/As o product.
2.H,0
_Zj@
|
O

RN
C
(a) CH, ® i\@i;
C C
&N d “au,

CH,

23. Arrange in their decreasing order of rate of electrophilic aromatic substitution :

©

ity (i iii)
(a) i>ii>ii (b) ili »ii > i (c} iii =i >ii (d) i>iii>ii

©-©
O3O,
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24, + HO™ —— (A) ; Product (A) of the given reaction is :
Cl {4 mole) (major)

Cl
(2 mole)

Fosogiiecscs
oryT o8

25. Inwhich of the following compound electrophilic aromatic substitution take place in phenyl

ring present in left hand side ?
0
|
@ {O—c—o~XD) @ —@

26. @ +A 280 @:@ : Reactant (A) is :
0

CO,H
(a) 0 (b) 9] © O (d CO,H

27. Which of the following compounds is the slowest to react with nitrosonium ion (NO™*)?

Oxy,— CHs OMe
@ © ) © 6 @ ©

O

o
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I
_ _ NaCN
28, (CHy)pCH-C-Cl_,  Clemmensen | CHy-C-Q1 | o RedP + HI_,(rp rofen)
A]C13 reduction AlCl 3 Hz50, HSOGB

Ibuprofen is :
CHgy

|
(a) CH3 —CHz @CH —COzH
®) CHs—clzﬂ_CHZ@_CH—cozH
|

CHy CH3
CH; - CH - CH,4 CQOH
(0 (d)
0
I
CHy - C AlCl,
29. | 0O ——»
CH,-CH - ¢~
i
0

What is the major product of above Friedel-Craft reaction ?

O O
CO,H
€)] (b)
CO,H
O
0]
co,H
. @é/ Honl

COo,H
30. What combination of acid chloride or anhydride and arene would you choose to prepare
given compound ?

<O

C — CH, — CH, — CO,H

O
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0 0
I |

Alch,

(a) + 0—C—~CH—CH—C—C —>
|
CH,
O
+ 0O —
® |
8]
0]
— e,
+ 0o ———
(@ —lf
O
O
AlCly
+
(@
O

31. In the given conversion best yield will obtained with :

I
(a) A =CH, —C—Cl, AlCl,, B =Zn(Hg), HC
Il
(b) A =Zn(Hg), HCl, B =CH; — C—Cl, AlCl,

() A=CH3 —CH, —Cl, AlCl3, B=Zn(Hg), HCI
(d) A =NH, —NH,/HO™,D, B=CH; —CH, —Cl, AlCl3
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32. Rank the following in order of decreasing rate of reaction with alkoxide ion (CH3CH,07 ) in

33.

34.

35.
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a nucleophilic aromatic substitution reaction :

Br Br Br Br
f - NO, i NO,
NO, NO,
NO, NO,

1 2 3 4
(a) 3>4>1>2 b)3>4>2>1 (c)2>1>4>3 {@d4>3>2>1

Identify the principal organic product of the following reaction.

F
/@ +NaSCH ; —— product
O4N Br
F SCH,
o, X o, X
CH,S Br O,N Br

CH,S

F F
X o X
0,N Br O,N SCH;

Which position will be attacked most rapidly by the nitronium ion (-NQ,)" when the
compound undergoes nitration with HNO3 /H,SO, :

{a) A (b) B (c) C {d) b
NH,
ConeHz50s (%) Bf,fcizso »(Y): Product (Y) of this reaction s :
NH, NH,
Br SO,H Br Br
(a) (b)
Br SO3H
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T e R Ry ot 8 S0 R Tk

FARNELE

NH, NH,

Br
Br Br Br

(c) (@
SO,H

Br Br

36. All the hydrocarbons shown are very weak acids. One, however, is far more acidic than the
others. Which one is the strongest acid ?

O
2. 50Cl, 4. MeOH
37. © + O 1.A1C13>(A) 3. NaN; > (B) 5. LiAlH, > (C) 6. NaH, > (D)
O

CF,
7./©/ 8. A
Cl
Product (D} in above sequence is :

CF4 CFs4
o : o :

(a) NH — CHj (b

OH
ORise \
R T Caas o
CF,

38. The action of bromine water (excess) on salicylic acid results in the formation of :

Br COOH
Br COOH
(a) \@: (b) OH
oH Br
Br Br Br COOH
(a OH (d) Br
Br Br
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39. What is the correct order of o/ p ratio when E* attacks the following system ?
PhF PhCl PhBr Phi
A B C D
(@) A<B<C<D MBYA=B=C=D (¢D<C<B<A ({dD<B<A<C
40.

How many products are capable of beings formed from toluene in each of following reaction ?
Mone-nitration

?‘\;\0’5 (A
\X'b o\
H SO Di-nitration
N0y (Soey * (B)
H;S0,

(1 10°)
Tri-nitration
(8]
(a) A=3,B=6C=8

(b) A=3B=6C=6
(c) A=3B=6C=10

(d) A=3B=4C=6

41. Nitration takes place at the which position of the given compound ?
CMe3
D A
c
B CHMe2
(a) A (b) B
() C (dD

CH, — CO,H
ACzo .
42, @E — 7, Indentify the product.
CO,H
CH, — CCl,Ac CH, — CO,H
o QX 0 ©X
CO,H

Cco zAC

0
QO
) @;( N 0
O
O 9]
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AROMAHC campavmns é
0 O
43. Cl-C Cl ——==—> (A); Unknown (A) is :
AlCI;

o
—=C

—Ph

C')

C =
C=0 ) @ (d) Ph—

H,50 RCO,H
A O QB e RN —
Ph

Ph
45, The reaction of toluene with chlorine in the presence of light gives :

CHj CH, CH,Cl

0 NH,-NH.
46. @ + \)LCI .._.il.c..lﬁ.é Y] —27-2—> (B), Product (B) in this reaction is :

H,0 HO , 4
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CH, -

@

47. @ + Cr —'—-> Suitable product of this reaction is :

~
=Y
Ll
—
=3
P
~—
g]
N
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Br, (i) NaNO,/HCl o .
. > (A > (B), Product (B th t H
49 o {A) ) HP0, (B), Product (B) in this reaction is
Br Br Br
Br Br Br Br Br
() (b \©/ (c) (d)
Br Br

Na,$
L (A), Product (A) in this reaction is :

©
NO, NO,
cl @ $H S _@
(a) @ ® S © @ G @ NO,
SH NO, NO,

NO,
NH, 0-H
NaNO,/HCl @ ) L
51. ———y (A) »>(B), Product (B) of this reaction is :
(mild basic medmm) (Major)
CHy
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N = N-Ph N =N~ O )—CH;

OH
2Ol
@ ' N =N O )—CH,
HNO,/H,S0
i N7 N SR
(more volatile) (less volatile)
Product (A) of the above reaction is :
CH OH OH ' Oy
Oy
(a) (b) (e (d)
NO,
NH, NO;,
2ICl . . . .
53. —_— X + 2HCI; Major product (x) in this reaction is :

(56 — 63%)
NO,

NH, NH
I I I
(c) (d .
NO, NO,
HNO.
54, @ T SS @ van't-Hoff factor (i) for this reaction is :
2504

(a) 2 () 4 (d) 5
@ —---—> @ , the missing reagent is :
(a) CF3C0'3 (b) H2504 (C) LAH (d) NaBH4
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et b A sty o ot &k _' r‘ oty 'W"‘ _,.‘

‘vaRGANI{: Chgmzs ﬁr% £
X OCH,4
CH;0"
@ e @
NO, NO,

above reaction is an example of Nucleophilic aromatic substitution. Which of the following
halide (-X) is most readily replaced.
(a) -F {(b) —Cl (c) —Br (d) -1

57. When comparing the hydrogenation of benzene with that of a hypothetical 1, 3,
5-cyclohexatriene, benzene than the cyclohexatriene.
(a) absorbs 152 kJ /mol more heat (b) gives off 152 kJ/mol more heat
(c) absorbs 152kJ /mol less heat {d) gives off 152 kJ/mol less heat

58. Which of the following hydrogens is most easily abstracted on reaction with bromine free

radicals, Bre ?
(THBTHZO‘C[HB

———t
(a M (@ G
(a) a (b) b (c) c dd
59. The electrophilic aromatic substitution proceeds through a :
(a) free radical (b) sigma complex (c) benzyne ‘ {d) carbene

60. Which of the following substitution of benzene is ortho-para in electrophilic substitution and
ortho-para in nucleophilic substitution ?

(a) —-NO, (b) -NO
(¢) ~SOzH (d) -SO,Me
61. The number of possible isomers of dichloronitrobenzene is :
(a) 3 (b) 4 (c) 6 (@8

62. Which of the following is not an aromatic compound ?

63. Consider the following sequence of reactions.
COOH

1.50C, Zn-Hg
@: 2. anhyd. AlCL, ™ A Gmena B
CH,C¢Hg

The end product (B} is:
O

@ ® © @ @(Z:jcﬁm
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Alcl,

64. Ph—NO, + Et —-Cl——2—(A), Product (A) of the given reaction is :

(a) Ph—- NH - Et (b) no-reaction () @ @

65. In nitration of benzene by mixed acid the rate of reaction will be :

(a) C6H6 =C Dﬁ _C6T6 (b) C6H6 >C6D6 >C6T6
(C) C6H6 =C6D6 >C6T6 (d) C6H6 <C6D6 <C6T6
NH,
H,S504 Ph - CH,CN .
66. — 3 (A) ————— > (B) ; Product (B) is :
EtO~/A

(a) Ph—N=?—CN (b) Ph—N =C-Ph

Ph
{c) Ph—-N=N-Ph (d) Ph—-CH =CH-Ph

67. Which of the following ring compounds obeys Huckel's rule ?
(a) C4HF (b) C,H3! (©) C4HZ (d) C4H,

68. Nitration of which of the following reactant gives maximum % of meta product (using
HNO5/H,80,) ?

(a) Toluene (b) Aniline
{c) Benzene (d) Isopropyl benzene
Br
Ph Ph
69. | _ 208 L (x) 2BF; ; compound (x) will be :
Ph Ph
Br
Ph._ Ph Ph Ph Phe_ Ph Phe_ Ph
(a) © (b) @ © @ ) @
Ph Ph Ph ~Ph Ph ~Ph Ph Ph
o
(1) COy
70. > (A)
(2YH

Which of the following is true statement about the reaction ?

(a) Ortho isomer is major if PhONa is used

(b) Para isomer is major if PhOK is used

(¢) Product formed is further used for preparation of drug aspirin
(d) All of these
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71. Two benzyne intermediates are likely to be formed equaily. Reaction with amide ion can
occur in two different directions with each benzyne, giving three possible products. They are

formedinal:2:1 ratio. Asterisk (*) refers to l4¢c,
3

NaNH, )
QC] —1-\]-H—> {A) Product major; product (A} is :
: *
NH, Q NH,
oG om0 eQ
NH,
*

72. Which one of the following undergoes nucleophilic aromatic substitution at the fastest rate ?

Cl cl Cl Cl
Q oQ eQ w0

NO, cl CH, OCHj;
Br

73. For the reaction; 72— @: ; the best combination of reactantsis:
NO

2
(a) CgH5Br + HNO3, H,50, (b) CgHBr + HyS0,, heat
(c) CgHsNO, + Br,, FeBrg {(d) CgHsNO, + HBr
74. The action of AICl, in Friedel Craft’s reaction is:
(a) to absorb HCI (b) to release HCl
(c) to produce electrophile (d) to produce nucleophile

75. n-Butylbenzene on oxidation with hot alkanine KMnO, gives :

{a) benzoic acid . (b) butanoic acid (c) benzyl aleohol (d) benzaldehyde
76. Which sequence of steps describes the best synthesis of 2-phenylpropene ?

(a) Benzene + 2-chloropropene , AlCl;

(b) 1. Benzaldehyde (C¢HsCH = O) + CH;CH,MgBr, diethyl ether

2.H;0" 3. H,80,, heat
(c) 1. Bromobenzene + Mg, diethyl ether 2. Propanal (CH4CH,CH = O}
3. H,0" 4. H,S0,, heat
(d) 1. Bromobenzene + Mg, diethyl ether 2. Acetone [(CH4),C = 0]
3.H;07 4. H,80,, heat
77. What are the products of the following reaction ?
OCH,CH,0H —Z2

(a) Br—@—OCHZCHQBr (b) @—Br + BrCH,CH,OH
() @—01{ + BrCH,CH,Br (d) @Br + BrCH,CH,Br
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FAROMATIC COMPOUNDS

78. What is the product obtained by heating the following allylic ether of phenol ?
OCH,CH = CHCgH;

CH,CH = CHCgH; HCH CH,
(b)

OCgHs
CH,CH = CH, sz
@ Ho CHCH CH,

OH

(a)

as

(©)

O

79. When you ingest aspirin, it passes through your stomach, which has an acidic pH, before
traveling through the basic environment of your intestine. Provide the structure form as it
exists in the intestine.

0 0

It

0O-C-CH, OH 0-C- CH3 0 (ﬁ

CO,H CO,CH C -0OH
W B (0 @

{a)

@=

80. Which of the following sets of reagents, used in the order shown, would be enable for the
preparation of p-chlorophenol from p-chloronitrobenzene ?

(a) 1. Fe, HCl; 2. NaOH; 3. NaNO,, H,S0,; 4. H3PO,
(b} 1. Fe,HCl ; 2. NaOH; 3. NaNO,, H,50,; 4. H,0, heat
(¢) 1. Fe,HCl ; 2. NaOH; 3. NaNO,, H,S0O,; 4. ethanol
{(d) 1. NaOH, heat; 2. HCl
81. Which one of the following compounds undergoes bromination of its aromatic ring
(electrophilic aromatic substitution) at the fastest rate ?

(a) ()] @\/j (e) (d)
<jo N @Qm : ;NH
OH H 0

0
CHs-C-C > (P) Anhy. AlCl; {Q). Product (Q) in this reaction is :

A
O

0O - Me OCOMe c Me OMe
(@) (b} (e @ (d) @
OH
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B3. o, {P) ; The product (P) will be :
CHOH A~ (ocy
Cl
(d)
OCH, Cl OCH,
OCH, cl OCH4
NaNOz,
84. @—CH2 CH2 ———— > (A) ; Product (A) is :
HCl, 90°C
CI—IZ
(a) Ph—CH2—1\|I -CH, -Ph ) Ph—CHz-Il\I -N=0
N=0 Ph
_CH, - Ph
(c) Ph—CHZ—N\ (dy Ph-N=0
CH, - Ph
N=0

NH, N\

85. @ + NaNO, + HCl] — @N/N
NH, |
H

This reaction is example of :

(a) Intermolecular C - N coupling (b) Intramolecular C — N coupling

(¢} Intermolecular N - N coupling (d) Intramolecular N — N coupling
86. The total number of isomeric trimethylbenzene is :

(a) 2 ) 3 (© 4 (d) 6

87. Caliene, C;Hg, is expected to be a fairly polar aromatic molecule. Which of the following
resonance forms contributes to the greatest extent towards the real structure (resonance
hybrid) of the molecule ?

LR
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88. Which of the following molecules is expected to have the greatest resonance stabilization ?

(a) (b) (c) @ >

89. In the reaction given below, the major product formed is :

O
Bry (1 mole)
N o > Product.

0 O .
@ztw@ 0 QL0
Br

90. p-aminophenol reacts with one equivalent of acetyl chloride in the presence of pyridine to
give mainly :

OCOCH, H | OH OH
C -~ CH,
(e (d)
ﬁ - CH;
NH; § NHCOCH,
91. Which of the following reactions can be used to prepare acetophenone ?
1.AICl heat
(a) C6H6 + CHSCOCIW (b)(C6H5COO)2Ca + (CH3COO)2C3—>
2
1. CHzMgl
CyHCN d) All of th
(c) CgHq 2 1,00 (d) All of these
92. Consider the following sequence of reactions.
_ H;PO, 1.0y, heat .
CgHg +CHZCH =CH, ——— 20" em »B +C
The products (B) and (C) are :
{a) benzaldehyde and acetaldehyde (b) benzoic acid and acetic acid
{c} phenol and propionaldehyde (d) phenol and acetone

93. An organic compound having the molecular formula CgzH;,C on being heated with I, and
dilute NaOH gives a yellow precipitate. The expected compound is :

(a) CxH<CH,CH,OH b) CHg—@—CH20H
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© mc@—on () CHOHCH,

CH,
94, The product (B) of the reaction sequence is :

Cl_@_CHZBr Mg. Et50 )A 1. CH,CHO }B.
2.H,0"

OH OH

I |
(a) CH3CH—©—CH2Br (b Cl—@—CHZCHCHg
© CHZ(fH—<§)>——CHZ?HCH3 (d) CH,=CH —@—CHzBr

OH OH

95. Consider the following sequence of reactions.

0505 L HO, -
Raiso, »A—rp NaOH, Tt > B. The final product (B) is :

CH;
COOH CH,CHO COOH
o QL *OL,, “Q0 X
COCH,4 COCH;,4 COOH
96. For the reaction, the product expected is : O
0
@Q:O 1. MeMgBr (2 mole) > product,
2 H,0"
0O
Me_ OH D
@ @o ® 0
Me OH Me OH
OH
Q I
C~CH
~ )
© o @ @: CHy
C—OH
Me Me il
O
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97. Hydrogenation of naphthalene (P) with excess hydrogen gas stops cleanly at 1, 2, 3,
4-tetrahydronaphthalene (Q). What conclusion can be drawn from this experiment ?

excess Hy
Pd —C (cat.) ~

P (&)
{a) the hydrogenation of P is exothermic
(b) one aromatic ring of P is more reactive than the aromatic ring of Q
(c) one aromatic ring of P is less reactive than the other ring of Q

(d) reduction of the first C = C of P is faster than reduction of the second or third C =C
98. Suggest the best reaction conditions for the synthesis shown below.
NO,

O—
Br

(a) (1) HNO;, H,80,; then (2) Br,

(b) (1) Bry; then (2} HNO,, H,S50,

(c) (1) CH;Br, AlBr4 ; then (2) HNO4, H 504
(d) HNOj, H,SO,, then (2) Br,, FeBry

99, cl

In the above compound Cl will liberated easily in the form of :

(@) C1® (b) CI~ (© Cl° (@ a*
100. Consider the following sequence of reactions:

PhCO,H—L PS5 , 4 1.PaOp heat . p Tha fing] product (B) is :
2.NHg 2. Hy /Ni

{a) benzonitrile (b) benzylamine (c) aniline (d) benzamide

101. The major product of the acetylation of salicylic acid with Ac 20/ H* followed by heating with
anhydrous AlCl, is :
COOH COOH

OH OH

O O
(a) , = (b) n
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COOH 0 COCH
OH OH
© @

Z
0]

102. Which one of the following statements is True:

1 2
(a) PhLi adds to both compounds with equal ease
{b) Phli does not add to either of the compounds
(c¢) PhLireacts readily with 1 but does not add to 2

(d) PhLi reacts readily with 2 but does not add to 1

103. The major product expected from the mono-bromination of phenyl benzoate is :

Br
@ 0 @~

104. The Birch reduction of benzoic acid gives ;

a) @— COOH (b) <:>— COOH (¢) COOH (d) @— COOH

105. The decreasing order of reactivity of meta-nitrobromobenzene (I), 2,4,6-trinitrobromo-
benzene ([1), para-nitrobromobenzene (II), and 2,4-dinitrobromobenzene (IV) towards
HO ionsis:
(A I>M>M>V U>IV>TI>1 (O WV>I>>1 (dI=>IV>1>1
106. Which of the following tetracarboxylic acid form di-anhydride :

0 08

COOH COOH
COQH COOH
OH
a) COOH ®) Co
COOH COOH
(c) neither (a) nor {(b) (d) both (a) and (b)
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AROMATIC COMPOUNDS AT =07
COH N
[ b ] OH ' PR “«
10 (‘*“q__.*’z‘l‘fc?fi'ﬂ"‘ AT I
7. AL _m’ (ﬂ)b‘ff?k’?o‘f“ﬂ%q) RN S

o . ..
Il :
C—=r © CO,H

@ O ’7\@1/‘: TOLN
C .

108.( P> N’1l-1}+‘phac01-1?“_ﬁ°_, P")(notaNiirjwaQrf) Product (P is:
>

. {major)

NH; o NH,
. CPh uoqmod d gy« & 2% BT
(a) (b) o
3909'\

110. The deammanon of Ph 2C(OH)CH 2NH 2 Wlth NaNQO, —HCl glves a product (P), which on
oxidation gives benzoic acid only Identify the product (F). !

on

T \]

* [Il:) (\ AL
(b) Ph—"CZCH, —Ph v

: (u LR
| || o \
(c) Ph C-C-Ph (d) Ph - CH ~NH -Ph
: nuw teadoid od Hiw onie q\o ke avods ot a1

111. Ph-CO,H—3C2 5 4 _MelH , g (C) > Ph ~CHO, unknown reagent (C) is

(a) Ph -'CH'2 ~CH, -Ph

i Hﬂy SHQ s }* f\-‘J t s “I
(a) LiAlH, oM - A (D) (b) NaBH, cww) I
(c) LiAlH, (¢ - BuQ), L (d) 1=c:c:/c1-12c12
( \“ - 3 \’\ . .", . i .‘ y '
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140 )HRRAS ) LE -
H2 (d)

. L c <7 o 10— R F L 0T CH s
128, Ph < RHyY: GGl @mold) a\"h'”zc’ S &L(Bﬁ(major) IC)) (s)

AL \/' ) Butterycllow Wy
N 00"{1 \/J .

Ny Product of d]E‘;gove reaction is : PRS0 (U
0 OV
Me — N—Me
NN
™ *"N=N—Ph .
1.1 'Q:A A i
(a) (b)

s'zTI —0= aM -»éa\\wle s[‘d — (HD

{1} Me ~~N—N==N—Ph'
H%?g
— Ph
+ «OU
129. p-Toluedine reacts with benzene diazonium ch]onde to form compound, wh;ch on boiling
with aq: H,S0, give ......... products :
(a)! 310631 2ids to (¥(p) 2019 .(3)4——955—((:)\4—5-%- D -HD (d)'s+ ALl
\ ‘
_-NO, .
2. ARy B T Produ e L RULEPRIES S
130. [(D)}oaqnm, '(A)— Bra (B) 1(1)NaNoz+Hct
2} non Ot (o) sy | (g )
sm -0 &b
cl
Product (C’) of the above reacnon is: . N
\ .
-uuboﬂ « &R0 W ¢ 7 "“ W
E_D[A (L) H
(@ (b)
Br Br
Br
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+2
131. -—je—)» {A) B (B) ; Major product (B) of this reaction is :
H,0, H20 * (= "100%)

(Fenton's reagent)

OH OH CH OH
Br Br, Br
(a) {b) {c) (d)
Br

. Br Br

Br
NO,
132. - LN (A) ; Product of the given reaction is :

Br

Br OH
NO, NO,
(a) (b)
OH Br
Br Br
HO NO, NO,
(c) (d)
HO ’
NH,
Br
.
133. (CH3C0,0 , 4y _HNOy gy M, () Product (C) of this reaction is :
H2504 H20
NH, NH, NO, NO,
(a) @\ (b) () @\ (d)
NO, NO,
NO, NO,
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@ M (A) (major) ; Product (A) will be :

135. ,(,i)HNos (A) KMnO, /4, (B) sod, , (C); Product (C) of this reaction is ;
(ll) H2SO4 . .
(Di- nitro
product)
cocl 0=C—dl
NO, NO, NO, NO,
(a) {b) © (d)
NOj NO
NO, NO,
Cl
136. CH;—NH—CH; |, (A) :(E::l » (B) ; Product (B) of this reaction is :
NO,
CHy \_ 5.~ CHs CHg <y~ CHa
(a) (b)
NH,
NH,
CHj < 5~ CHa
NH,
{c) (d) None of these
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NH,

137. (A) (l)SOC]z 3 (B) B]’2+ KOH >
(i)NH4

Which of the following compound on hydrolysis gives reactant (A) :

' i
@ (Op—c—0~<O) ® —@
NO, HO HO NO,

0
|
(C)N02—<::>—C —<: :> (d) @—— —@
OH
138. m —HNO/Hy80:_, (a);

Product (A) of the above reaction is :
NO,

NO, NO,
(a) (b)
MeC MeO
NO,
MeO NO

MeO 2
Me
MO
139. N)J\ % ; Product of the reaction is :
| 2
H
Br
@ 2 ®) 1
a
NH /U\ NH).k CHy — Br
Q,ﬂ
~
foats
O i
{c) : (d)
NH )J\ NH )J\
Br
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WP L

RGANTC Chemistry for HTJEE

H
140. 2 (A) 0 > (B) :Product (B) of this reaction is :
Pd (Paracetamol)
NO,
O
I o
O —C—CHy OH OH | NH,
C— CH,
(a) (b) (© (d)
NH
2 HN\H/ NH, OH
| AlCl, N Zn{Hg) HaPOy .
141. @ 2.2 equivalents i (A) HCl 7 (B) i (C) ?
(succmlc
anhydride)

Product (C) of the above reaction is :

142, @ + /K/C\ _Adl Product;
0 82% yield

Product of the above Friedel-Craft reaction is :
0

' Cc
CO,H X
(a) (b)
CO,H
© @></ (@
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143. Which of the following 2-halo nitrobenzene is most reactive towards nucleophilic aromatic
substitution ?

F Cl Br I

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

144, Choose the best method to prepare given compound :
CH,

(1) Me,CCl/AIC] 5

NO,
(a) 1) HN03 +H2504 > (b)

@ (2)HNO, /H,80,
CH,4
I
(2)HNO3 /H3S0, (2)CH; *ClHﬁCHz ~Cl/AICl3
CHj;
CH,
HNO. H
145. —— 2, (A) 25 (B)— M9 , oy EOH - (p)
H»50, (Para isomer) Pd,C ut Benzocaine

Benzocaine has been used as a component of appetite suppressants, burn and sunburn
remedies. Benzocaine is :
O

> ol 6

— CH;y
(;[ —A) (A) ; Product (A) of this reaction is :
86%
Br 0CH3 OCH2 — Br
O, O w@L w0
OH
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OCH,
OCH,
147. _Hltexcess) , pypduct.
OCHj,4 a

Predict major product of the above reaction is :
CH,4 OH

- OH I
O WOl
{(a) (b) (c) (d)
OH I OH
OH

OH OH OH OH
NO,
(a) (b) (c) (d)
NO,
NO NO,
149. Arrange in their decreasing order of rate in SNAr.
Cl al Cl Cl Cl
@\ NO, @ NO, NO,
NO,
NO, NO, NO,
M (i) (iii) (iv) {v)
(@izii>iv>ii>v Mi>izii>v>iv
¢} viii>i>ii>iv (dv=iizii=i>iv

150. Which one of the following compounds undergoes bromination of its aromatic ring
{electrophilic aromatic substitution) at the fastest rate ?

Q0 ee
N

H

© G
@C’NH NH

0O
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151. What is the product of the following reaction ?

CH,
| H,50,
CHCHZ—Q- OCH; () (CHj),CH

OCH,

f
@— CHCH2© (d) (CHy),CH

152. Which sequence represents the best synthesis of 4-isopropylbenzonitrile ?

4-Isopropylbenzonitrile

OCH,

OCH,

5 8

(a) 1. Benzene + (CH,),CHCI, AlCl5; 2. Br,,FeBry; 3. KCN
(b) 1. Benzene + (CHg),CHCI, AlCl 5; 2. HNO,;,H,50,; 3. Fe, HCl,;
4. NaOH 5. NaNO,, HCl, H,0O
(c) 1. Benzene +(CH;),CHC], AlCl,; 2. HNO4,H,S80,; 3. Fe, HCl;
4. NaNO, /HCl 5. KCN
(d) 1. Benzene + HNO;,H,50, ; 2. (CH;),CHCI, AICl4; 3. Fe, HCI;
4. NaNO,, HCl, H,0; 5. CuCN
CH,
Br
1. Mg/Ether
153. - > A, Product A is :
2. H,O
3. KMnO, /OH~
4 H*
COOH OH
OH CH,
(@) (b)
COOH

(@ (d) @
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154. W A, Product A is :
3.KOBr,A
CO ~ COOH
@ o
co””

NH,

0

COCH (I%
o Tooq
CONH, NH
155. What is correct order of rate of nitration of the following compounds ?

+
CBHSCH3 C6H6 C6D6 c6T6 CGHSBI':; C6H5 NR.3 C6H5NMEZ
A B C D E F G

(@ G>A>B>C>D>E>F B G>B>C>D>A>F
(c) G»A>B=C=D>E>F dG>A>B>C=D>E>F
cocl
156. + s 5x]—DeHe A 1y Product ¥ is :
cocl

J

O@= Q10

2010 “0I10

157. Compound A (C,HgO}is insoluble in water, dilute HCl & aqueous NaHCOj3, but it dissolves
in dilute NaOH. When A is treated with Br, water it is converted into a compound C; HsOBr;
rapidly. The structure of Ais :

OCH, OH OH OH
CH,
(b) (9] ()]
CH,4

~—
25
S

CH,
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158. Give the product of the following reaction sequence :

1.HNO, [H, 50,

2 H, /Pd/C Product
—— 5 Pro

2.NaNO, /HCL uc

4.CuCN

5.MeMgBr
6.H;0"

CO,H O CO,H OH
() © (b) 6 | (c) (@

159. Give the product of the following reaction sequence:

1.HNO, /H,50,
2 Br, /FeBry
—— 3 Pr
3.H, [Pd/C oduct
4.Cl 2/FEBI’3

5.NaNOs, /HCl
6.KI

Br

cl I I
Br Br Cl a cl
(a) (b) (© (d)
I Br I

160. Which represents an intermediate formed in the reaction of toluene and chlorine at elevated
temperature in sunlight ?

H H
/ /
) 9@—&13 (b) @—0113
cl al
®

. @D
o @ 0 @5

161. The decreasing order of reactivity of m-nitrobromobenzene (1), 2, 4, 6- trinitrobromeo-benzene
(ID), p-nitrobromobenzene (II), and 2,4-dinitrobromobenzene (IV), towards OH™ ions is :

(@A I>T>0>1IV MYI=>IV>IH>1
(D IV=>I>10>1 I>IV>1>1Ik
162. Which one of the following compounds is most reactive for ArS, , reaction ?
al cl cl Cl
NO, NO,
(a) (b) NO, © (d)
NO, NO,
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163. Which one amongst the following carbocations is most stable ?

52}
0 o —Ea—cun o )

>8]

(c) CHy —g—CH3 (d) A
|

CH,

164. Cyclopentadiene is much more acidic than cyclopentane. The reason is that ;

(a) cyclopentadiene has conjugated double bonds
(b) cyclopentadiene has both sp? and .sp3 hybridized carbon atoms

{c) cyclopentadiene is a strain-free cyclic system

(d) cyclopentadienide ion, the conjugate base of cyclopentadiene, is an aromatic species and
hence has higher stability

COCH,4 COCH4 COCH, COCH4
CH,0 H,C O,N Me,N
]

(I (Im ()
Friedel-Crafts acylation reaction can be used to obtain the compounds

(a) I, Il and IV (b) LI and IV
(¢) Tand II ) (d) 1I and III

166. The major product of the reaction is :

OO0 e
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167. The decreasing order of reactivity of given compound towards nucleophilic substitution with
aqueous NaOH is :

Br Br Br Br
NO,
NO NO, NO,

14)] {II} (111) )
@I>I>1>1IV b)H>IV>II=>1
O W>I>00>1 @ho=>IV>1>1II
168. Identify the end product (B) of the following sequence of reactions.

conc. Hp804 , 4 Bry /H,0 s B
100°C (excess)
OH OH OH
Br SO;H Br Br
(©) (@ '
Br
SOH Br Br

169. Consider the following sequence of reactions :

COOH
socly | 4 1ACG g Zn—Hg c
CH,CcHy 2.H,0* cone, HCl, heat

The end product (C) is :

0
a) @Eio | (b) 0

CeHsg CeHs
O

*QLIC! *QLIC
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170. For the diazonium ions the order of reactivity towards diazo-coupling with phenol in the
presence of dilute NaOH is :

MezN—@— N O,N @ Ny CHgo@ Ny CH3—@ Ny
® |

(1D (1) (V)
(A} I<IV<II<II B I<M<IV<II
R M<I<II<IV DII<I<IV<I

171. Major product obtained in given reaction is :

O Qo
{2 mole) '
(a) (b) % (c) § (d) @
172. —iaa——> (B) ; (A) & {B) are isomers, Product (B) is :

(A) or AICl3  (major)

Dewar's Benzene

(a) @ (b) @ () ¢ d

A---/
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e > A Caolho

(A) Corannulene

174.

Identify the position where E.A.S. will take place :
(a) a )b
{c) ¢ (d) all the position are identical

14
CH, — CO,H ~
175. (1) KMnO4,HG, A >
(2) Hy0%

The labelled carbon goes with :

14 14
(a) Ph— CO,H (b} CO2

14 14
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176. What is the expected order of reactivity of the following compounds in electrophilic
chlorination (Cl, + FeCl3}?

(more reactive > less reactive)

CH,CO,H N(CH3), OCOCH;  CCly
I II I v
@I>I>1>1V YVl >010>1
@U>I>IV=>1 dUI>M>1>IV
177. Which of the following is the major product from sulfonation of a-tetralone ?
O
H,50,
heat
SO,H O
0]
HO,S
(a) (b
0 0
(c) /<ﬁj (d
HO,S
SO5H
178. Which of the following procedures would be best for the preparation of phenyl benzyl ether ?
CgHsOCH,C4H;
(@) CgH:Cl + C4HsCH,0 Na‘?. (b) CgH:0 7 Na™) + C4HCH,LCI
() 2C¢HCl+ Na,0O (d) 2C4HsMgBr + CH,0
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179. Which of the following procedures would be best for achieving the following reaction.?

CH3 CHZ_CE CH3
2
=
Br Br

(a) (i) KOH and heat (ii) CH;C ==C —Br
(b) (i) KMnO, and heat (i) CH,C == C7'Na (™ (iii) excess H,0
(¢) (i) NBS in CCl, and heat (ii) CH;C =CINal"
(d) (i) Mg in ether  (ii) CH,C = CBr (iii) excess H3PO,
180. Which of the following procedures would be best for achieving the following reaction ?

CH,4 O,N CO,H
y
Cl Cl Br

(a) (i) Br, + FeBr4 (ii) KMnO, and heat (iii) HNO; and I1,SO,
(b} () KMnO, and heat (ii} Br, + FeBrg (iii) HNO4 and H,80,
(c) (i) NBS in CCl, and heat (ii) KMnO, and heat (iii) HNO; and H,50 4
(d) (i) NBS in CCl, and heat (ii) NaNO, and heat

181. Phenol reacts with acetone in the presence of conc. sulphuric acid to form a C;cH;60-
product. Which of the following compounds is this product ?

0-CeHs
X o 10 Y eon
0-CgHs

(e (d) CeHs
O/ C6H5
O
182. Heating benzene in a large excess of 80% D,SO, in D,0 results in what product ?
(a) C6H5503D (b) CsHSOD (C) C6H5D (d) C6D6

183. A solution of cyclohexene in benzene is stirred at 0°C while concentrated sulphuric acid is
added. After washing away the acid and removing the excess benzene, what product is

isolated?
{a) cyclohexylbenzene (b) l-cyclohexylcyelohexene
(c) trans-1,2-diphenylcyclohexane {(d) 1,1-diphenylcyclohexane
184. Indentify the reagents S and u in the scheme below in which R is converted to the nitrite V via
the benzylic halide T.

(O (O et
w5 (S (S
o o
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R, S and p respectively are :
R S m
() @— al H-— ﬁ @ (AICl,) HCN
0 CH,Br
®) @ cl— ﬁ ‘@ (AICl, ) HCN
0 CH,Br
@ {O) - ‘ﬁ @ (AIC,) KCN
0 CH,Br
@ {O)~ C|_ ¢ @_ CH2BT (lcy) KCN
o)

185. Two aromatic compounds P and Q give product R.
P+Q Reagent(s) @—C
0]

Reactant P, Q and reagent used in above reaction are :

Q Reagent

P
(a) @- C—0l @—‘ CHy Alcl,
I
¢
® {O)—c—H a—O)—aHs AICI,

=0 AlCl,

{0y 0D, 20t

JOIN IN OUR TELEGRAM CHANNEL https:/t.me/AIMSDARETOSUCCESS [944 0 345 996] [502 of 574]




[AROMATIC CoMPOUNDS i = :
186. Which ;)f the following C¢Hg compounds has a single set of structurally equivalent hydrogen
atoms 7
@ m H—C=C—CH; —CH; —~C=C—H @ % &
I I , il v v
{(a) Iand I (b} Tand IV
{(c) ITandV {(d) I, II and 111

187. Which of the foillowing compounds would not be considered aromatic in its behaviour?

X

188. A CgH, hydrocarbon is nitrated by HNO; and sulphuric acid. Two, and only two,
CgHyNO, isomers are obtained. Which of the following fits this evidence ?

(a) ethyl benzene (b) ortho-xylene
(c} meta-xylene (d) para-xylene
189. Which of the following benzene ring substituents is deactivating but ortho-para directing ?
(@ N=0 (b) —OCH,
(c) —COCH, (d) —NO,

190. Which of the following compounds forms ortho- benzenedicarboxylic acid when oxidized by
hot agqueous potassium permanganate ?

o0

191. Which of the following organic chlorides will not give a Friedel-Craft alkylation product
when heated with benzene and AlCl;?

(a) (CH3);CCl (b) CH, = CHCH,Cl

{c) CH3CH,Cl {d) CH, ==CHCI
192, Which of the following is aromatic ?

Iy e @
O WO O ey

{carbene) (carbene)
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193. Which of the following substance will increase the acidity of phenol ?

(a) Dil. H,50, (b) Dil. HCl {¢) Conc. H,50, (d) Conc. CH,COOH
194. (/ \5 + PhMgBr — E + F
N
I
H
Pyrrole

E+MeCl—> G+ H

F + MeCl ——» no reaction without a catalyst

D O

H/ “Ph ®MgBr

1 2 3 4

o O

The structure of products E — H, respectively are
(@ 3,2,6,7 (b) 4,5,6,1
(c) 3,4,5,2 (d) 3,2,4,5

O
195. S SN {A); Product Ais :
o] OH
2
«(J 0 o ()
0

(] (d) none of these

i m_za

T —2,

6
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3“4«

Identify the product of the above rearrangement reaction,

0 0] 0 OH
(@) /g_j\ ) © ﬁ (@
R R R R R R R R
197. Product obtained in the following transformation is :
0]
PPA - y o
| —_— PPA = polyphosphoric acid

Ph

Ph
(a)

oS

198. The compound X in the reaction.

© +1cl anhydrous AlCl4 > X
Cl
@) O )

s
Cl 1
oL
Cl
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0

Ph
0]

Ph

(©

~



Br
(a) Nucleophilic addition (b} Nucleophilic substitution
(c) Electrophilic addition (d) Electrophilic substitution
(e) Free radical substitution

CH, CH,Br

200. @ +Bry —» @ +HBr
(a) Nucleophilic addition {b) Nucleophilic substitution
{¢) Electrophilic addition (d) Electrophilic substitution

(e} Free radical substitution
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9. |(d) j10.{(d) |11.|(a) |12.|(a) [13.|(a) | 14.{ () [15.](a) | 16.| &)
17.1(b) [18.( (@) |19-1 () |20. | B) |21.|(c) |22. | (© {23.|(b) | 24. | (D)
25.1(d) |26.[(c) |27.|(c) | 28.|(b) [29.| ) [|30.|(b) |31.| (b) | 32. ] (a)
33, () |34.1(d) [35.]|(c) |36.|(c) [37.]|(a) [38.{(c) |39.]|(a) | 40.| ()
41.1(0) | 42. | () [43.1(c) |44 | () [45.[(c) |46. [ (b) [47-| ) | 48. | D)
49. | (b) 150.[®) |51.[(b) [52.](a) [53.| () |54.{ () |55 | (a) |56.| (a)
57.1(d) |58.|(b) [59.[(b) {60.| () [61.[(c) |62.](b) [63.](b) | 64.| )
65. | (a) [66.|(a) |67.{(c) [68.|(®) [69.{() |70.| @ {7%. | ®) | 72. ] (@)
73. )1 (@) [74. 1 @) |75- | @) |76. | () |77.| () |78.| () |79.| () | 80.| (D)
81.}(b) |82.](c) {83.[(a) [84.| (c) |85.]|(d) }|86.| () [87.|(d) | 88.| (b)
89.1(d) |90.|(d) [91.[(d) [92.{(d) |93.]|(d) |94-| (D) |95.]| () [96.] (D)
97.{ (b) | 98. [ (d) [ 99| ®) }100.{ (b) [101.] (b) |102.| (¢) |103.| (d) [104.] (a)
105.| (b) |106.| (d) [107.] () [108.| (b) [109.| b) [110.] ) |111.| (@ [112.] @)
113, (© [114.| (@) [115.] (b) {116.[ &) |117.] (2) |118.| (&) [119.] b) [120.] (©
121.] (b) [122.| () [123.] (0 |124.| ®) [125.] ®) |126.] ) {127.] (0 |128.| (@
129.{ () [130.| (b) [131.| (d) [132.[ (b) (133.[ () |134.| (a) |135.] (b) |136.] (a)
137.| (b) |138.| () [139.| (d) |140.| ) [141.] b) [142.] () |143.| (@) [144.| &)
[[145.| (b) |146.) () [147.] (a) [148.| () [149.| (¢} |150.| ) |151.} (d) |152.{ (©)
153.{ (c) |154. (b) |155.| (&) [156.| (c) |257.| (c) |158.] (b) |159.| (c) [160.| ()
161.] (b) |162.| (c) [163.| (d) |164.| (&) |165. () |166.{ (©) [167.| (b) |168.| (D)
169.) (d) [170.{ b) [171.| ) |172.| (@) |173.]{ (&) |174.| &) |175.] &) [176.] ()
177.] () [178.| (b) {179.| (¢) [180.| (a) [181.[ (b) |[182.| (@) |183.| (a) |184.] (O
185.| (c) [186.) (b) [187.| () [188.| (b) |189.| (@) [190.{ (b) |191.] (&) {192.| ®)
193.] (¢} |194.| (a) |195.| (¢) {196.] (b) [197.] (b) [198] (b) [199} (d) [200] (&)
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1. Each of the six compounds shown at the bottom of the page has two aromatic (benzene)
rings. In each case the two rings are different and are labeled A & B. If an electrophilic
substitution, such as nitration or bromination, is carried out on each compound,
then identify which ring (A or B) will be preferentially attacked, and indicate the orientation
of the substitution (ortho/para, meta or all sites).

et

ompoundl Rea.c.:gvity Substitution ompound]ReactivityT Substitution "
A ortho/para A ortho/para
1. B meta 2. B meta
all sites all sites
A ortho/para A ortho/para
3. B meta 4. B meta
all sites all sites
A ortho/para Al - ortho/para
5. B meta 6. B meta
N all sites - . all sites

| Compound Compound

RN

0

|Li (= r£To " @.@
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2. When given substituents on a benzene ring, as activating or de-activating and as ortho-para
or meta directing for elctrophilic aromatic substitution fill the following by appropriate (v}

right or (X) wrong.

Substituent Activating De-activating Ortho/para Meta
1. —QCH,
2. I
3. il
0
4. —CH,
S. —F
6. —Ph
O
7. I
—NH-—C—CH,

O

8. |
- C— NH —CH,
9 — Br
10. —CN
11. —CF,
0

12. 1§

—C—NH,

8]
13. i
—C—OH

14. —CH == CH,
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o)
15. Il
—CH=CH-C-OH
: o)
16.
—-CH=CH-C-H
17. ~S-Et
-S—Et
|18, 1l
0
0
H
19. ~S—Et
I
0
- 20. -N=0
21. -CH,X
22, ~CHX,

3. Devise a series of reactions to convert benzene into meta-chlorobromobenzene.
Select reagents and conditions from the following table, listing them in the order of use.

Compound Compound Compound
1. sulphuric acid (conc.) | & Mg in ether 9. Cu,Br, + HBr
heat
2.| Cl, +FeCly and heat | 6. PBr, 10.| (CH;CO},0 + Pyridine
" 3. | NaNO, +H;0 0°C | 7. H,PO,
n HNOQ,(cone.)+
4. 2 8. Jandh
Pt catalyst H ;50,4 (conc.) and heat
(a} 1then 2then 6 (b) 2 then 8 then 4 then 3 then 9

(c) 8 then 4then 10then 2 then 3then 9  (d) 8 then 2 then 4 then 3 then 9
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4. Match the Column (I) and Column (II}. (Matrix)
Cl
C
2N,
(a) |N/ ]is}' (p) Aromatic
|
k ~ C\N/C —a
Cl
H
N
H—B" “B—H
i (b} I\II | (q}|  (4n+ Dnelecron in a single ring
N—H
H N B ~
H
© Fe(C5H;), @ 4nn electron in a single ring
[(d) Cr{CegHg), (s) | Effective atomic number of metat = 36

5. Match the Column (I) and Column (II).

Column (1) Column (II) |
Compound (Monocyclic) Number of n - electron
(a) C, HZ? (p) One
(b) C,HP? 1) 6ne
| (@) CoH}! () 8ne
“(d“) CoHjy'! (s) 107e |
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6. Match the Column (I), Column (II) and Column (III). (Matrix)

Column I Column II Column 111

(4n + 2)r electron.

() | N (p) Aromatic (w) PPy

| ] 1
(b) | N (q) Non-aromatic {x) 41’:{ : :(;t"rgn 1
(c) © (v Anti- aromatic (¥) | Non-planar compound

(@) Readily reacts with

(s) Planar compound .
active metal

norso—an s s i

7. Match the Column (I), Column (II) and Column (III). (Matrix)

Column 1 Column II Column 111

(p) Readll‘y react with (W)
active metal

Aromatic

| (a)

(4n + 2)nelectron
(r) n=0123 »

(c)

Non-aromatic

(d) (s) 4nm electron (z) High dipole

Readily undergo
(b) (9)| Dimerization atroom | (X} Anti-aromatic
temperature

e -1 T et

na
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8. Among the following compound.

Compound Compound Compound |

() “/ \W %

N \; N
“ @ DIN © - ® © ‘
OH '

) +
() CsHs (h) C,H: (i) %
I
—N %
') C ) ) @ ) |
N
N

N X

(2) Number of compounds which are aromatic = P
(b) Number of compounds which are anti-aromatic = Q
(c) Number of compounds which are non-aromatic = R
(d) Number of compounds which readily = S
Undergo dimerization at room temperature
(e) Number of compound which reacts with active metal = T

SumofP+Q+R+85+7T =
9. Of the following compounds which will react with Br, at room temperature in dark.

I —
]
(@) | Benzene (C4Hy)

(b) { Cyclohexene (C4H,;,)

(¢) | Cyclohexane (C¢H;,)
[(d) Propanoic Acid (C,HCO,H)
(e) | Phenol (C HOH)
{f) {Nitrobenzene (C,H;NO,)
(8) |Hexyne (C H,,)
{ (h) ,2-dichloropropane (C;HCl,)
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10. Among the following compound.

| Compound Compound Compound

|
(e) C j 6] ©

(h) )

"

{(j) 0 ] )
L—N

(a) Number of compounds which are aromatic = w

(b} Number of compounds which are non-aromatic = x

(¢) Number of compounds which are anti-aromatic = y

(d) Number of compounds which readily undergo Dimerization at room temperature =z
Sumofw+x+y+z=..

0O

OH

>
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11.

Complete the following table.

Reactant Reagents(s)/Conditions  Major Organic Products

NH,

“ 1. NaNO, in dilute
) H,S0,/0-5°C (B)
2. heat or boiling

l NO,
CH,
(©) 50, /conc. H,80, )
OH OH
@ ) 1. NaOH heated at 330°C and
2. dilute H;O0*
CHs
CHj
Cl
NO,

! 1. aqueous NaOH
(e) heated at 60°C (E)
2. dilute H,0*
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=

12. Comprehension

Given is the energy profile diagram of nitration of benzene using mixed acid!
(HNO, + H,50,)

TS,
TS
PE. 2

) (x}
CeHg + NO, Ph - NO,

reaction-co-ordinate

A. Identify (x) in above reaction :

o+
NO NO
2 H 2 H&*

(®) @ (c) @ (d) None

B. Identify T.S, in the above reaction.
NO,
(c) (d) None

NO,

&+
NO
. 2 H

H8+

() (d) None

.
[y
N
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13. Examine the ten structural formulas shown below and select those that satisfy each of the
following conditions. Enter one or more letters (a through j) in each answer box, reflecting

your choice for each.

Compound

Compound

(|3H3 | 3
g eal?l - CHj3 h (IZ ~ CHj3
CH CH
3 g 3
o Br
i ©)\/ ] | I
L. I S
A. | Which compounds undergo electrophilic nitration more rapidly than
benzene ?
B, | Which compounds give meta substitution under electrophilic bromination
conditions ?
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14. Nitrobenzene is a versatile compound that may be converted into a wide variety of
substituted benzenes. Five such synthesis are shown below. In each reaction box above an
arrow write letters designating the reagents and conditions, selected from the list at the
bottom of the page, that would effect the transformation. The reagents must be written in
the answer box in the correct order of their use. You may assume appropriate heating or

cooling takes place, and more than one equivalent of the reagent may be used if needed.

Reactant Reagent

Product

NO,
SN

nitrobenzene

d.

Br
a | — | v @\
Cl
CN
J—- L
O,N
=
N\
— g
o
al NH,
ol 1, \Qf
NH,
Cl NH,
e. | — | =z
Cl

I Reagents Reagents |

A. | H,, Ni catalyst F. | Cl, & FeCl,

B. | KBr & Cu,Br, | G. | NaOH 10% solution
c. | ken & cu,en, 'H. | (CH,C0),0, pyridine
D. | HNO, o°C I. | HNO,/H,S0,

E. | CH,! & pyridine
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15. Match the column I and I1.

Column (I) Column (II) .
Group Effect on phenyl ring
(a) -CH =CH -CO,H ) o/p-directors
b 0
(b) 0 -8 ~CH, (@) meta-directors
| i
¢ o
(¢ “NH-C—CH, (r) Activating group ]
, ~§-CHy "
|[ (d) O (s} De-activating group

16. Match the column I and II.

Group Effect on phenyl group

(a) (P) | Activating group

Lk
b % (@) | De-activating group

|
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O-CH=CH,
(© (r) o/p-director
S-Et
(d) (s) meta-director
17. Comprehension - o

A substituted benzene derivative containing- NO, and Cl group at p-position is subjected to:

[ Nuéleophilic Aromatic substitution (SN, ) :
i
!

Nu-substitution,
Cl

NO,

p-chloronitrobenzene

| + CH,ONa

CH4;0H
85°C

OCH,

+ NaCli

NO,

{p-Nitroanisole)

(92%)

A. Match the column I and II :
X OCH,4

Column (IT}

X = halogen relative reactivity toward (8N ,,.).
(a) -F ) 312
(b) ~Cl (@) 1
(o) -Br ) 0.8
(d) | -1 (s) 0.6
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B. If step-2 were rate determining step, which halogen of aryl halide is most reactive toward
SN4r-
(a) Fluoride {b) Chloride {c) Bromide (D) Iodide
C. Which of the following is most reactive toward SN, .
Cl cl
NO,
(a) (b)
NO, NO,
cl | cl
O,N NO,
() (d)
NO,

ci NO,

D. @ HNOs 5 (4)—HaONa , By (Major) , product (B) is :
Ct
Cl
oCHs
(d)
NO, NO,
Cl

cl Cl OCH,

&
Z
@]

%

g
o
@)
I
@

~

\s)

Q :

OCHj,4 Cl
NO,
E. @\ —(NaOH.A , 4y Pproduct (A) is
i (2) Hy0®
Br
NO, NO, OH ON,
OH
(a) {(b) () (d)
OH I I I
. Br OH Br Br
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F. The cumulative effect of their fluorine activate the rings of penta and hexa fluorobenzene
toward nucleophilic aromatic substitution. What is compound X in the following synthesis ?
F

F F
HOCHZCHZOH 4y _ KaCOs (¥ (CoH,F,05)
F F NaOH, 4 8
F
F F
F O-CH = CH, F 0 - CH, - CHO
(a) (b
F OH _ F H
F
F F
F O F 0
() j (@ »—CH,4
F 0 F O
F F
G. Which is the best route for the synthesis of CH;;O—@NOz Strating from benzen of ?
NO,
(a) BI’Q N HN03 N HN03 N NaOCHg N
FeBrg ~ H,50, HzSO, = CHaOH
(b) HNOa HNOa Brz N NaOCH3 N
H,50, H,50, FeBr; CHgOH
(c) HNO3 N Bl"z N HNO:; N NaOCH3 N

H,SO, = FeBr; ~ H,S0, = CH3OH

(d) —HNO3 Bry NaOCH; .,  HNO,
H,S0, FeBrs CHaOH ~ H,80,

18. Identify product {A) and write its structure.

Ph
H+
Ph —CH —Ma"a—-—> (A
Ph !
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| T " "SUBJECTIVE PROBLEMS -
1.

OH i
OH I

(mild - basic

. condition)
dilHNOs. . . p (1) SnjHCl ! n:D

! More  Less (2 NaNO,/HCI

: volatile volatile
§

Double bond equivalent of D is :

2. How many isomers x' of CgH;, when reacts with hot alkaline KMnO, give only aromatic
dicarboxylic acid ? How many isomers 'y’ of C;Hg when reacts with hot alkaline KMnO , give
carbondioxide ?

Sum of x+y="?
3. How many groups are o/ p director in the electrophilic aromatic substitution ?

(i) —NH, (ii) —COHO (i) —N=0 (iv) —COOH |
0

. | |
(v) —OMe V) —O—C—Me  (vii) —Ft i) — O NH — Me |
(ix) —N = NH2 (63 —S504H i
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Compound Reactivity Substitution
1 B ortho/para
2 A ortho/para
3 B ortho/para
4 A ortho/para
5 B meta
6 B ortho/para
2.
Substituent Activating De-activating Ortho/para Meta
1. —OCH; v X v X
(ﬁ) v v
2.
—C—O0—CH, X X
3. i
—0—C—CH,4 v X v X
4. —CH, v X v X
5. —F X v v X
6. —Ph v v X
o]
7 i v X v X
—NH—C—CH,4
8]
8 It X v X v
9 —Br X v v X
10. —CN X v
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11. ~CFs X v X v
il
12.
_C-NH, X v X v
0
13. li X v X v
-C-0OH
14. ~CH=CH, v X Ve X
i
15.
~CH=CH-C-0H o v/ v X
Il
160
—-CH=CH-C-H X v v X
17. ~§~Ft v X v X
-S-Et
18. Il X v v X
0
0
i
19. -ﬁ-m X v X v
0
20. -N=0 X v v X
21. ~CH,X X v
22, ~CHX, X v X v
3. d
4. a-p,g;b-p,q;c-p,q5;d~p,q,s
5. a-q;b-p;c-r;d-s
6. a-p,s-w;b-p,s-w;c-qg-x,y,z;d-q-w-y
7. a-p,qs-x;b-p-~s-y;c-r-w,z;d-r-w, 2
8. P+Q+R+8+T=19
9. b,eg

10 w+x+y+z=14
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11. A- Clz/hvorsozclz/hv B—@ @ @ @/

SOsH

12. A-a;B-b;C-c¢
18. A-a,b,e,f h;B—c,d,g,i(Note:yet C;HBrisless reactive thanC Hq but o/ p directing})
14. v-F,AD B w-AHILGDCx-AED; y-FILAorLLF, A;

z-A HLF G AorAHLFAG
15. a-p,s; b-p,r; c-p,1; d-p,s
16. a-p,r; b-p,r; c-p,1; d-p,r
17. A-a-p, b-q, ¢-1r, d-s;B-d; C-d; D-a; E-Db; F-¢ G-a

jote

Subjective Problems
1. 9 2.5 3.6
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0 m

1. ( j and k ) ; Compounds (X} and (Y) can be differentiated by :
0 0 '
X m

(a) H 306, NaOl (b) Haoe, then Fehling test
{c) H,0%, then Na (d) Both (b) and (¢)
/OEt
2. Compound CHg— CH\ and CH, - CH, — O - CH, — CHj, can be differentiated by :
Q@
(P) (Acetzl) OFEt
(a) H309, Na (b) H3O$, Tollens' test
(¢) H,0®, Fehling test (d) All of these
NH, NH,
3. @ and © can be differentiated by :
(aniline) (cyclohexyl amine)
(a) Hinsberg test (b) Iso-cyanide test
(c) NaNO,, HCl, then -Naphthol (d) NaOH
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OCH,

(p-ethyl phenol} (p-methyl anisole} (p-ethyl benzyl alcohol)

Above compounds can be differentiated by using the reagent:

(a) NaOH, Tollen's reagent, FeCl, {(b) CrO,, Tollen's reagent, Fe(:l3
(c) Tollen's reagent, CrO,, FeCl, (d) Na, Tollen’s reagent, FeCl,
i i
O- C CHj O~ C-CHs
CO,H CO,Et CO,Et CO,H
5.
Salicyclic Ethyl Ethyl acetyl
acid salicylate acetyl salicyclic acid

Above compounds can be differentiated by the salicylate. Which of the following chemical
test? (used in decreasing order)

{(a) NaOH, FeCl4, NaHCO 4 (b) ag. NaHCOj5, FeCl,, NaOH

(c) NaOI NaOH, NaHCO, (d) NaOH, Na, NaHCOS
COZH

(m- mtrophenol) {(m-nitro benzo1c ac1d) (m-nitro amlme) {m-dinitro benzene)

Above compounds can be differentiated by which of the following chemical test ? (used in
decreasing order)

{a) NaOH, NaHCO,, HCl (b) HCI, NaOH, NaHCO,
(c) NaHCO,, NaOH, HCl (d) NaOH, HCl, NaHCO,
CHzMgBr CH3
COzNa
) (i) CHyCHO - | L,
7 (i) NH , 1 W o + CHI,

Product (A) in the above reaction is :

cHy {1 CH,

CH - CH; CH, - CH,4
(a) (b)
OH s ]
C - CHyq

{c) Ph—CH, —CH—CH, (d)
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7 Q@
Above compounds (P) & (Q) can be differentiated by :

(a) amm. AgNO, (b) NaQH
(c) FeCl, (d) Both (a) & (b)
9. Which of following acid give positive Tollen's reagent test.
CO,H _~COH CO,H
(@) (CHy)a (b} CHz\ © | (d) HCO,H
CO,H CO,H CO,H

10. Which of following compounds give positive Tollen’s test?
O

0. _OCH, 0 o_ _OH
(@ ®) Q © U @ [)\
OCH,4 OH

11. Give a simple test to differentiate cyclohexane and cyclohexene

(a) Bry /H,0 (b) Bayer’s reagent
{c) Tollen’s reagent {d) Both (a) and (b)
12. Give test to differentiate (Bromobenzene) Ph ~ Br and benzyl bromide (PhCH,Br).
(a) (i) aq. KOH (ii) Na (b) AgNO,
{c) KMnO, (d) All these
13. Give test to differetiate 1,1-dichloroethane and 1, 2-dichloroethane :
{a) 2,4 -DNP then ag. KOH (b) aq. KOH then 2, 4-DNP
{c) NaHSO, (d) Lucas reagent
14. Test to differentiate between (CH4OH) and (Ph — OH) is/are :
{methanol) (Phenol)
(a) Litmus test (b) FeCl,
(c) Br,/H,O (d) All of these
15. Acetaldehyde and benzaldehyde can be differentiated by :
(a) Fehling test {b) Iodoform test
(c) Tollen’s reagent {d) both (a) and (b)
16. Ethylamine and diethylamine cannot be differentiated by :
(a) Hinsberg test (b) carbylamine test
(c) Todoform test {d) both (a) and (b)
17. Lassaigne’s test for the detection of nitrogen will fail in the case of :
(a) NH,CONH, {b) NH,CONHNH,. HCl
(¢) NH,NH,.HCl (d) CgHsNHNH,. 2HC]
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18. Sodium mtroprussu:le when added to an alkaline solution of sulphide ions produces a
colouration which is :

(a) red (b) blue
(¢) brown (d) purple
19. InKjeldah!’'s method, nitrogen present is estimated as :
{a) N, (b) NH,4
{c) NO, (d) none of these
20. InKjeldahl's method of estimation of nitrogen, K,S0, acts as :
(a) an oxidising agent (b) catalytic agent
(¢} hydrolysing agent (d) boiling point elevator

21. The prussian blue colour obtained during the test of nitrogen by Lassaigne’s test is due to the
formation of :

(a) Fe[Fe{CN)¢l, (b) Na,[Fe{(CN);]

(c) Fe(CN), (d) Na,[Fe(CN};NOS]
22. A compound which does not give a positive test in Lassaigne’s test for nitrogen is:

(a)} urea {b) hydrazine (¢} azobenzene (d) phenyl hydrazine
23. p-nitrophenol and o-nitrophenol are separated by :

(a) distillation {b) steam distillation

{c) crystallization {d) fractional crystallization

24. Which of the following reagent is used for the separation of acetaldehyde from
acetophenone ?

(a) NH,OH (b) NaOI
{c) Tollen's reagent {d) C;H;NHNH,
25. The formula of gas is[CO],.. If its vapour density is 70, the value of x will be :
(a) 2.5 (b) 3.0
(c) 5.0 (d) 6.0

ANSWERS — LEVEL 1

9. | @ |10 @ |11} @ [12. | @ [18.] @) {14 | @ | 15.| @) | 16.] ©
177 () 118.) (b) | 19.] (b) [20.| (d) | 21.| (d) | 22.| (b) | 23.] (a) | 24. ] (©)
25. | (©) |
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= A re e e o — e ———— —d

T_ﬁwjl)

N &@WE&G

1. Comprehension

Given are the isomers of CgH O ,.

-0 0
I & ook CO,H C-CH, CH, - CHO
!Cj Ej E@ Eil
j
|
i OCHs 0 CH=CH, O-H OH
(e) N

A. Which isomer gives positive iodoform test ?

(a) a (b) b
() d (d) e
B. Which isomer gives +ive Tollen’s test, also reacts with FeCl;?
(a) b () f
(@ c (d) d
C. Which isomer reacts with NaHCO, ?
(a) ¢ ) d
e @ f
D. Which isomer on hydrolysis gives 1, 4-di hydroxybenzene ?
(a) a (b) d
() e (d) f
0

I y
2. Ph—C—OH DN , (a)gas ; Ph—OH— (B)gas

Sum of molecular mass of gas (A+B=?)

ANSWERS — LEVEL 2

1. A-4; B-b; C-a; D-Db
2. 48
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1. Which statement correctly completes the statement ?

Except for glycine, which is achiral, all the amino acids present in proteins ......
(a) are chiral, but racemic

(b) have the L configuration at their ¢ carbon

(¢) have the R configuration at their a carbon

(d) have the S configuration at their « carbon

2. Assume that a particular amino acid has an isoelectric point of 6.0. In a solution at pH 1.0,
which of the following species will predominate ?

) j
+
(a} H;NCHCO,H (b) H,NCHCO,H
j j
.
(c) H,NCHCO; (d) H,NCHCO;

3. ThepK, values for the three ionizable groups X, Y and Z of glutamic acid are 4.3, 9.7 and 2.2
respectively

X | zZ
+NH4
The isoelectric point for the amino acid is :
(a) 7.00 (b) 3.25 (c) 4.95 (d) 5.95
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R

4. An amino acid may be represented by general formula H,N -CH-COOQH. f R = —CH,CH;

then it is phenylalanine (Phe) and if R = CH, then it is alanine (Ala). Find the sequence of
reagents from those given below to synthesize Phe- Ala.

CH, CH,
| |

(1) ZNHCHCO,H {2) H,NCHCO,CH,C4-H;
CH,C4H; CH,C¢Hj

(3) ZNHCHCO,H {4) H,NCHCO,CH,CzH;

(a) 1and 2 (b) 1and 4 (c) 2and 3 {d) 3 and 4

5. Iso-electric point of alanine is (pH = 6). At which pH, maximum concentration of zwitter ion
of alanine will be present ?

(a) pH> 6 t)YpH< 6 {¢) pH=6 (dpH=7
Q

I
6. NH, —cle—c— NH - CH,, - CO,H
CH,4

Identify the amino acid obtained by hydrolysis of the above compound:

{a) Glycine (b) Alanine {c) Both (a) and (b} ({d) None of these
7. At iso-electric point :

{a) conc. of cation is equal to conc of anion

{b) Net charge is zero.

(¢) Maximum conc. of di-polar ion {(Zwitter ion) will be present

(d) All of the above
8. Which of following amino acid has lowest iso-electric point ?

(a) Glycine (b) Alanine (c) Aspartic acid (d) Lysine
9. Find iso-electric point of given amino acid

CH, m—(le—COZH pK, = 2.2
NH
@ 3
pr =44
(a) 3.3 {b) 5.9 () 96 (d) 11.8
10. Find iso-electric point of the given amino acid

I
H—O—C—CHZ—CHz—ClH—C02H (pKCl = 2)

NHy
{pK =4 (PK,=9
(a) 5.5 (b) 6.5 (c) 3 (d) 5
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HgsO, (1) NH,+HCN . o
11. H-C=C-H —(A) »(B); Product (B) of given reaction is :
H250, (2) H,0%
(a) Glycine (b) Alanine
(c) valine (d) Leucine
12, Which amino acid does not contain chiral centre ?
(a) Valine (b) Leucine {c) Glycine (d) Iso-leucine
13. Which of the following is Sanger reagent ?
(a) 2,4-Di-nitro flurobenzene (b) Phenyl isocyanate
(c¢) 2, 4-Di-nitro chlorobenzene (d) 2, 4-Di-nitro iodobenzene

14. A D-carbohydrate is :
(a) Always dextrorotatory
(b) Always laevorotatory
{c) Always the mirror of the corresponding I.-carbohydrate
(d) None of these

15. Which L-sugar on oxidation gives an optically active dibasic acid (2 COOH groups) ?

CHO CHO CHO CHO
HO —3—H —— —4
@ 0" ) HO G O @ m—p—onH
HO H H——OH H——OH HO ——¢
CH,0H CH,OH CH,OH CH,OH
, CH = N—NH—Ph
!
C=— N—NH—Ph
16. HO——H The given osazone can be obtained by :
H—1+—OH
H ——O0H
CH,OH
(a) D-glucose (b) D-mannose (¢) D-Idose (d) Both {(a) & (b)
17. Which of the following pair gives same phenyl osazone ?
(a) D-Glucose and D-Allose (b) D-Glucose and D-Alfrose
(c) D-Glucose and D-Mannose (d) D-Glucose and D-Talose

18. Which of the following is the Fischer projection of L-threonine (also known as (25, 3R)-
2-amino-3-hydroxybutaneic acid) ?

CO,H CO,H CO,H CO,H
H ——NH, H,N +—H H —NH, H,N ——H
(a) H —40OH (by "H OH (c) HO +4-H (> Ho—+H
CH,4 CH, CH,4 CHj
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19. Among the three compounds shown below, two yield the same product on reaction with
warm HNO,. The exception is :

© CHO CHO CHO
HO —}—n HO ——H HO ——H
@ y——on  HO——H (c) HO——H (d) None of these
H ——OH H—]—OH H——OH
CH,OH CH, CH,OH

20. The optical rotation of the a- form of a pyranose is + 150.7°, that of the p- form is + 52.8°. In
solution an equilibrium mixture of these anomers has an optical rotation of + 80.2°, The
percentage of the a-form in equilibrium mixture is :

(a) 28% (b) 32% (c) 68% (d) 72%

21. Which of the following represents the anomer of the compound shown ?
HOCH, o H

H H
H OH
HO OH
HOCH, o H HOCH, o OH
{a) OH H (b) H H
H OH H H
H OH HO OH
H o OH
(<) OH HO (d) None of these
HOCH,) H
H H
22. Which set of terms correctly identifies the carbohydrate shown ?
0. CH,OH
H H
OH
HO OH
(1) Pentose (2) Pentulose (3) Hexulose (4) Hexose
(5) Aldose (6) Ketose {7) Pyranose (8) Furanose
(@) 2,6,8 b 2,6,7 '
(¢) 1,5,8 (d) A set of terms other than these

23. For the complex conversion of D-glucose into the corresponding osazone, the minimum
number of equivalents of phenyl hydrazine required is :

(a) two (b) three {c) four (d) five
24. Which one of the following compounds will form an osazone derivative ?

(a) CH,CH,COCH,0H (b) CH,COCH,CH,0H

(c) CH,CH,CHOHCH ,0H (d) CH 4CH ,COCH,OCH,
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27.

28.

29,
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Which of the following structure is L-arabinose?

CHO
CHO CHO CHO HO ——H
HO ——H HO ——H H——O0H HO——H
(a H——OH () H——OH (¢ HO——H (d) H—H—OH
H ——0H HO ——H HO ——H H —— OH
CH,OH CH,OH CH,OH CH,OH
Which one of the statements concerning the equilibrium shown is true ?
HOGH, | o HOGH, I
HO _— e HO
H H e OH
H OH H
HO OH HO

(a)} The two structures are enantiomers of each other. They have equal but opposite optical
rotations and recemize slowly at room temperature

() The two structures are enantiomers of each other. They racemize too rapidly at room
temperature for their optical rotations to be measured

(c¢) The two structures are diastereomers of each other. Their interconversion is called
mutarotation

{d) The two structures are diastereomers of each other. Their interconversion does not
require breaking and making bonds, only a change in conformation

The configurations of the chirality centres in D-threose (shown) are :

CHO
HO ——H
H——0H
CH,OH
(a) 2R, 3R (b) 2R, 38 {¢) 28,3R (d) 28,35

Rapid interconversion of a-D-glucose and p-D-glucose in solution is known as :
(a) racemization (b) asymmetric induction
(¢) fluxional isomerization {d) mutarotation

Identify the correct set of stereochemical relationships amongst the following

monosaccharides I-IV.
- _OH OH OH OH
8] OH 0 Q OMe (oH Q OMe
OH OH OH OH
OH OMe Me OH
OH OH OH oH
(1 am (v)

an
(a) I'and II are anomers ; Il and IV are epimers
(b) T and III are epimers ; Il and IV are anomers
(c) 1and II are epimers ; Il and IV are anomers
(d) T and III are anomers ; I and II are epimers



OLECULES 3o n =
30. What is the structure of L-glucose ?
CHO CHO CHO
HO —1—H H——OH H—1—0H
H ——O0H HO ——H HO ——H
b
(a) HO —_n (b) H—l ou () S (d) None of these
HO ——H H——0H HO ——H
CH,OH CH, - OH CH, - OH
31. What is the structure of L-glyceraldehyde?
H-C=0 H
(a) HO- CHZ+ OH (b) HO —\—- CH,OH
H CH=0
CH, - CH
(¢) HO H (d) Both (a) and (b)
H-C=0
Hﬁ -0OH
C-0OH
32. HO ~—t—-H ,the given is enol form of :
H—T1—0H
H —r+—0H
CH,OH
(a) D-glucose (b} D-mannose (c) D-fructose (d) All of these
33. D-glucose A+ B;AandBare:
(a) D-mannose & D-mannitol (b) D-mannose & D-Fructose
{c) D-Allose & D-Altrose . (d) D-Glucose & D-Idose

34. Stereoisomers of aldoheptose is (a} and sterecisomers of ketoheptose is (b).
Ratio of a/b is:

1 2 4 1
(a) E (b) I (c) T (d) Z

HNO, .
35. D-Glucose —A>(A); Product (A} is :

{a) D-Gluconic acid (b) D-Glucitol (¢) D-Fructose (d) D-Glucaric acid
36. D-glucose & D-fructose can be differentiated by :

(a) Fehling solution (b) Tollens reagent

() Benedict test (d) Bry/H,0
37. D-Glucose exist in x different forms. The value of x (sterecisomer) is :

(a) 2 (b 3

(c) 4 (d 5
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HO
D-Glucoses—== (A) ;

38. D-Mannose

Product (A) of above reaction is :

(a) D-glucose (b) D-fructose

(c¢) D-talose (d) D-idose
39. Which of the molecules below will react with Ag™ ?

HO

1o CH20H | 0
() HO OCH,
HO

OH
H,N
.0

) NHCH,CH,
HO

e OH | OH
O O
(iv) b 0 OH
0 oy HO OH
HO
Ho CHOH| o
) H(I)-IO OCH,CH;
OH

HO

o SH2 o
HO OCHj
HO
OH
o O
(vi) 0
OH
HO OH

{a) (i), (iii) and (v) (b) (ii) and (iv)
{) (iv) and (vi) (d) (D), (iD, (iii) and (vi)

HO
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o OH
0
HO
40. A. HO 0
HO OH HO oH
HO o

OH
O

HO

B. HO
HO

HO
HO

OH
C. HO %

HO 0
NN

OH OH
0
HO e OH
O OH
OH

D. 0
OH
OH OH
Which of the compounds (A-D) depicted above is NOT a hemiacetal linkage ?
(a) Compound A {(b) Compound B
(¢) Compound C (d) Compound D
(e) None of the above (they are all hemiacetals)

| ANSWERS — LEVEL 1

M2 @i3 1|4 1@ [S5-]@I6 1@ ]}7 ()} 8 @
9. | {10. [ [11.{m) |12.{ () |13.| (@) |14. [ (@) | 15.]| (a) | 16.] (d)
17. @ [18. [ ) j29.- 1) |20. (@ [21. ) |22. | @ [23.] ) |24 | @
25.|(c) |26.| () [27.{(c) |28.{(d) |29.|(d) |30.{(a) |32.{(d) |32.](dD)
'33. | ) [34. | (@ [35.]@) |36.]cd) |37.|) [38.]w) [39.] @ |40.]| (e
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1. Match the Column (I) and Column (II). (Matrix)

|! Molecule Configuration ' “

I CHO
H OH
(@) | (»} R- (Rectus)

CH,0H ;

CHO
HO H
(b) ‘ (q) S- {Sinister)

CH,OH !

NH, ;
H CO,H
{c) (x) D
CHy
NH,
H CHq
(@) (s) L

CO,H
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One cyclic acetal form of D-galactose is shown above.

A. Which atom is the anomeric carbon ?

(a) Atom A (b) Atom B () Atom C (d) Atom D
(e) Atom E (f) AtomF
B. Which name most completely describes this cyclic acetal form ?
(a) a-D-Galactofuranose (b) p-P- Galactofuranose
(c) «-D- Galactopyranose (d) B-D- Galactopyranose

3. How many compound which is given below is isomer of D-Glucose ?
D-Mannose, D-Fructose, D-Gulose, D-Idose, D-Galactose, D-Arabinose, D-Ribose.

4. How many acidic group is present in given amino acid ?

]
NH,—CH—CH,—CH,—CO,H
02

. - ANSWERS — LEVEL 2

1. a-p,rb-qsc¢c-qsd-p,r
2, A-fiB-c

3. 5

4. 2
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75 IUPAC NAME

-~ — . -

-~ "~

N ULBYEL

Total number of substituent present in the above compound :

(a) 1 (b) 2
(© 3 (d 4
2. /\/\/CH IUPAC name will be :
= =
(a) Hex-5-en-1-yne {b) Hex-1-en-5-yne
(c) Hex-6-en-1-yne {d) Hex-1-en-6-yne
CH; CH,
3. IUPAC name of OFt is

(a) 1-Ethoxy-2, 2-dimethylcyclohexane (b) 2-ethoxy-1, 1-dimethyi cyclohexane
(¢) 1, 1-Dimethyl-2-ethoxycyclohexane (d) 2-methyl-1, 1-ethoxy cyclochexane
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= :

4. How many secondary carbon and hydrogen atoms are present in the molecule given below
respectively ? ’

Br
Br
(a) 2,3 . ) 2,2 (c) 3,3 (d) 2,0
5. Which IUPAC name is correct for the given compound ?
OHC CHjy
- CH,
(a) 3, 7-dimethylocta-2, 6-dienal (b) 2, 6-dimethyloct-2, 6-dienal-8

(¢} 7-formyl-2, 6-dimethylhept-2, 6-diene  (d) 7-aldo-2,6-dimethylhept-2, 6-diene
6. Write the IUPAC name of the following compound ;

co—Cl

(a) ethyl-2-(chlorocarbonyl) benzoate (b) ethyl-2-(chlorocarbonyl) hexanoate
{c) 2-(thoxycarbonyl) benzoyl chloride (d) None of these
Cl AAHCHy
7. The IUPAC name of the compound L= C\I is :
H,C
(a) trans-2-chloro-3-iodo-2-pentene (b) cis-2-chloro-3-iodo-2-pentene
{¢) trans-3-iodo-4-chloro-3-pentene (d) cis-3-iodo-4-chloro-3-pentene
8. The IUPAC name of the compound is :
CONH,
CHO
/
(2} 2-methyl-6-oxohex-3-enamide {(b) 6-keto-2-methyl hexanamide
(c} 2-carbamoylhexanal (d) 2-carbamoylhex-3-enal
F
9, The IUPAC name of is:
I Cl
Br

(a) 1-Bromo-2-chloro-3-fluoro-6-iodo benzene
(b) 2-Bromo-1-chloro-5-fluoro-3-iodo benzene
(¢) 4-Bromo-2-chloro-5-iodo-1-fluoro benzene

(d) 2-Bromo-3-chloro-1-iodo-5-fluoro benzene
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| .
10. The IUPAC name of CH3—CH2—CH—J——OCH3 is:
2Hs

(a) Methyl 2-ethylbutanoate (b) 1-methoxy-2-ethylbutanone

(c) 3-Methoxycarbonylpentane {d) 1-methoxy-2-ethylbutanal
0

11. The IUPAC name of CHy — CH =CH—C —OHis:

(a) But-1-en-4-oic acid (b} 1-hydroxybut-2-en-1-one
(c) But-2-en-1-oic acid (d) But-2-en-4-oic acid
OCHj,4
12. The IUPAC name of CH;—~CH= é—CH3 is:
{a) 1-Methoxy-1-methylpropene (b) 2-Methoxybut-2-ene
(¢} dimethylpropeneether (d) none of these
Me O
13. The IUPAC name of CH, —Cli—g—OCzH5 is:
(a} Ethyl 2-methylprop-2-enoate (b) Ethyl 2-methylprop-1-enoate
(¢) 1-Ethoxy-2-methylprop-2-enone (d) 1-Ethoxy-2-methylprop-2-enal
CH; CH;,

|
14. The IUPAC name of CH; — CH — CH — CH,NH, is:

{a) 2, 3-Dimethylbutan-4-amine (b) 2, 4-Dimethylbutan-1-amine
{¢) 2,4-Dimethylbutan-4-amine (d) 2, 3-Dimethylbutan-1-amine
0

I
15. The IUPAC name of CH; -~ C~- CH — CH —-CHj is:

C,Hy CH,

{a) 3-(Methylethyl) pentan-2-one (b) 3-(Methylethyl)pentan-4-one

(¢) 3-Ethyl-4-methylpentan-2-one (d) 3-Ethyl-2-methylpentan-4-one
‘ 0

Il
16. The IUPAC name of CH;—CH—CH,—C—Br is:
I

CH,
(a) 2-Methylbutanoyl bromide {b) 2-Methylbutan-4-oyl bromide
(c) 1-Bromo-3-Methylbutanone (d) 3-Methylbutanoyl bromide
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17. The IUPAC name of CHy — CH — CH, -— OH is:

CeHg

(a) 2-Phenylpropan-1-ol {b) 2-Phenylpropan-3-ol

(c) 1-(2-Hydroxy-1-methylethyl) benzene (d) 1-((Hydroxymethyl}ethyl) benzene
CH,

18. The IUPAC name of CH; — ? — CH—(fH— CH, — CHj is:

CH, CH; I
(a) 3-lodo-4,5,5-trimethylhexane {(b) 4-lodo-1, 1, 3-trimethylhexane
{c) 4-Iodo-2, 2-dimethylheptane (d) 4-lodo-2, 2, 3-trimethylhexane

CH,

|
19. The IUPAC name of CH; — CH, —([JH— CH — (|J — CH4is:

|
cl CH, OH

(2) 4-Chloro-2, 3-dimethylhexane-2-ol (b) 4-Chloro-2-hydroxy-2, 3-dimethylhexane
(c) 4-Chloro-1, 1, 2-trimethylpentan-2-ol (d) 3-Chloro-2, 3-dimethylhexane-2-ol
e

20. The IUPAC name of @_CH““CHO is:

(2) 2-Phenylpropan-3-al (b} Formylethylbenzene

(¢) 2-Phenylpropanal (d) Ethylformylbenzene

I CHj
21. The IUPAC name of CH3—C—CH< is:
CH,4
(a) 2-Methylbutan-3-one (b} 3-Methylbutan-2-al
(c) 2-Methylbutan-3-al (d) 3-Methylbutan-2-one
H—
22. The IUPAC name of CHy—co >0 is:
CH,—CH,—CO

(a) Ethanoic propanoic anhydride (b) Propanoic ethanoic anhydride

(c) 1-Ethanoyloxypropanone (d) 3-Ethanoyloxypropan-3-one
23. The IUPAC name of CHq — (fH — (IZH — CH, —OHis:

OH C,H.
(a) 3-Ethylbutane-2, 4-diol (b) 2-Ethylbutane-1, 3-diol
(c) 3-Ethylbutane-1, 3-diol (d) 2-Ethyl-1-methylpropane-1, 3-diol
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24. The IUPAC name of CH; — C— C—CHj is:
Il
(a) Butane-2, 3-dial (b) Butane-1, 3-dione
(¢) Butane-2, 3-dione {d) 1, 2-dimethylethanedione
25. The IUPAC name of CHy = CH — CH = CH, is:
(a) Butane {b) Buta-1, 3-diene  (c) Butane-1, 3-diene (d_) none of these

26. The IUPAC name of CH, —CH,; — CH, is:

COOH COOH
{a) Pentane-1, 5-dioic acid {(b) Pentane-1, 5-dicarboxylic acid
{c) Propane-1, 3-dioic acid {d) none of these

27. The IUPAC name of (|3H2 —CH = CH —CHOis:

CHO
(a) propene-1, 3-dial {b) Propene-1, 3-dicarbaldehyde
{c) Pent-3-ene-1, 5-dial {d) Pent-2-ene-1, 5-dial

28. The IUPAC name of CH, —CNis:

|
CH,—CN

(a) Butane-1, 4-dicarbonitrile (b) Ethane-1, 2-dicarbonitrile
(¢) Ethane-1, 2-dinitrile (d) Butane-1, 4-dinitrile

29, The IUPAC name of CH,— CH —CH, — CH, is:
NH, CH;, II\TH2
(a) 2-Methylbutane-1, 4-diamine
(b) 3-Methylbutane-1, 4-diamine
(¢) 3-{Aminomethyl}butanamine
{d) 2-{Aminomethyl)butan-4-amine
CH.Cl

30. The IUPAC name of CH;, — CH —CH, is:

|
c|;1 Cl

(a) Tris(chloromethyl} methane
(b) 1, 3-Dichloro-2 (chloromethyl) propane
(c) 1-Chlorobis(chloromethyl) ethane

(d) none of these
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CH,

|
31. The IUPAC name of CH; —CH—CH—CH— C — CHj is:

| |

(a) 3,5, 5-Trimethylhexane-2, 4-diol (b) 2, 2, 4-Trimethylhexane-3, 5-diol
(©) 1, 2, 4, 4-Tetramethylpantane-1, 3-diol (d) 2, 2, 4, 5-Tetramethylpantane-3, 5-diol
32. The IUPAC name of HOOC — CH == CH — COOH is:

{a) But-2-ene-1, 4-dicarboxylic acid (b) But-2-ene-1, 4-dioic acid
(c) Ethene dicarboxylic acid (d) Ethene dioic acid
OCH,4

33. The JUPAC name of CH; — CH — CHO is:
(a) 1-Formyl-1-methoxyethane (b) 2-Methoxypropan-3-one

(c) 2-Methoxypropanal (d} 2-Methoxypropan-3-al
CH;,

|
34. The IUPAC name of CH, = C — COOCH, is:

(a) Methyl-2-methylprop-1-en-3-oate (b) 2-Methoxycarbonylpropene
(¢} 2-Methoxycarbonylprop-2-ene {d) Methyl-2-methylprop-2-enoate
35. The IUPAC name of CH; — CH = CH — COOH is:
(a) But-Z-ene-1-oic acid (b) But-1-ene-1-oic acid
(c) But-2-ene-1-carboxylic acid (d) Propene-1-carboxylic acid
CH

36. The I[UPAC name of CH; — (|3H — COOH is:

(a) 2-Hydroxypropanoic acid (b) 1-Hydroxypropanoic acid

(c) 1-Hydroxyethane carboxylic acid (d) 1-Hydroxyethanoic acid
37. The IUPAC name of HO — CH — COOH is:

HO—CH—COOH

(a)} 2, 3-Dihydroxybutane-1, 4-carboxylic acid

(b) 2, 3-Dihydroxybutane-1, 4-dioic acid

{c) 1, 2-Dihydroxyethane dicarboxylic acid

(d) none of these
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38. The IUPAC name of CHy~~CH---C—COOH is:
&,
(a) 3-Methyl-2-oxobutanecarboxylic acid  (b) 2-Methyl-3-oxobutan-4-oic acid
{c) 3-Methyl-2-oxobutanoic acid (d) 3-Methyl-1,2-dioxobutanoic acid
39. The IUPAC name of NC — CH, — CH, — COOH is: |
(a) 3-Carboxy propanenitrile (b) 4-Cyanobutanoic acid
{c) 2-Cyanoethane Carboxylic acid {d) 3-Cyanopropanoic acid
CH,COOH
| on
40. The IUPAC name of Cll\ coon =
CH,COOH

(a) 3-Carboxy-3-hydroxypentanedicarboxylic acid
(b) 2-Hydroxypropane-1, 2, 3-tricarboxylic acid
(c) 2-Hydroxypropane-1, 2, 3-tricic acid

(d) 3-Hydroxypropane-1, 2, 3-tricarboxylic acid

0
I
41. The IUPAC name of CH; —C = CH—CH, — ? is:
COOC,Hy OH

(a) 4-ethoxycarbonylpent-3-enoic acid

(b) 4-ethanoyloxypent-3-enoic acid

(c) 3-ethoxycarbonylbut-2-enecarboxylic acid
{d) 3-ethoxycarbonylpent-3-enoic acid

42. The IUPAC name of CH; — (|3H — C—C—NHis:

I
CH, O O Br

(a) (N—Bromo)—2—ket0-3-rhethylbutanamide

(b} (N-Bromo)-2-keto-4-methylbutanamide

(¢) (N-Bromo)-1, 2-diketo-3-methylbutanamine carboxamide
{d) (N-Bromo)-1-keto-2-methylpropane

43. The IUPAC name of CHy — C == CH — CH,OH is:

| |
cl  CH,

(a) 4-Chloro-3-methylbut-2-en-1-ol (b) 1-Chloro-2-methylbut-2-en-4-ol
(c) 4-Chloro-1-hydroxy-3-methylbut-2-ene (d) 1-Chloro-4-hydroxy-2-methylbut-2-ene
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|
44, The JUPAC name of CH, — CH — C —CH, — CH;is:

| |
Br  CONH,

(a) 2-(Bromomethyl)-3-oxopentane carboxamide
(b) 1-Brome-2-carbamoylpentan-3-one
(c) 5-Bromo-4-carbamoylpentan-3-one
(d) 2-(Bromomethyl)-3-oxopentanamide
45. The JUPAC name of (CH3};C-CH,CH,Clis:
(a) 2, 2-Dimethyi-4-chloro butane
(b) 1-Chloro-3, 3-dimethylbutane
(c) 4-Chloro-2, 2-dimethyl butane
(d) none of these
46. The IUPAC name of CH; — CH-- CH— CH—CHO is:
&, b o
(a) 2, 3-Dihydroxy-4-methylpentanal
(b) 1-oxo0-2, 3-Dihydroxy-4-methylpentane
(c) 2,3-Dihydroxy—4-méthylpentanone
(d) 1, 2-Dihydroxy-3-methylbutanecarbaldehyde

47, The IUPAC name of CH3 —CO — CH — CH, — CH,Cl is:
CH,
(a) 1-Chloro-3-methylpentan-4-one
{b) 1-Chloro-2-(oxoethylbutane)
(¢} 5-Chloro-3-methylpentan-2-one
(d) 3-(2-Chloroethyl)butan-2-one
?H Il
48. The IUPAC name of CH; — (IJ — CH, — C—CHj is:
H
(a) 2-Hydroxypentan-4-one
(b) 4-Hydroxypentan-2-one
(c) 4-oxopentan-2-ol

{d) 2-oxopentan-4-ol
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49. The IUPAC name of CHy; — CH— CH— CH— CHj, is:

l
cl Br OH

{a) 3-Bromo-4-chloropentan-2-ol

(b) 3-Bromo-2-chloro-4-hydroxypentane
(¢} 3-Bromo-2-chloropentane-4-ol
(d) none of these
Br Cl
50, The IUPAC name of CHy; —CH, — | -—CiIH—— CH, —Cl is:
OH
(a) 3-Bromo-4, 5-dichloropentan-3-ol
(b) 3-Bromo-1, 2-dichloro-3-hydroxypentane
(¢) 3-Bromo-1, 2-dichloropentan-3-ol
(d) 3-Bromo-4, 5-dichloro-3-hydroxypentane
51. The IUPAC name of CH; — CllH— CH; — O —C,H; is:

OH
(a) 1-Ethoxypropan-2-ol {b) 3-Ethoxypropan-2-ol
(c) 1-Ethoxy-2-hydroxypropane (d) none of these
NH,
52. The IUPAC name of is:
Br
(a) 4-Bromo benzenamine (b} 4-Amino-1-bromobenzene
{c) 4-Bromo benzenamide (d) 1-Bromo benzencarboxamide
NS
53. The [UPAC name of © is:
(a) N, N-Dimethyl aminobenzene (b) N, N-Dimethy! benzenamine
(¢) (a) and (b) both are correct (d) none of these
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OH
O( is:

(a) 2, 6-Dimethylhepta-2, 5-dienoic acid
(b} 3, 7-Dimethylhepta-2, 5-dienoic acid
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(¢} 1-Hydroxy-2, 6-dimethylhepta-2, 5-dienone

(d) none of these

The IUPAC name of is:
“"cHo

(a) 3-Methylpent-1-en-4-al
{c) 3-Methylpent-4-carbaldehyde

0
The TUPAC name of || : is:

{a) 2-Phenyl ethanone

{c) 1-(Oxoethyl)benzene
OH

OH
The IUPAC name of is:

(a) 2-Hydroxybenzenol

(¢) Benzene-1, 2-diol
OH O

The IUPAC name of @A‘\OH is:

{a} 2-Carboxyphenol
(c) 1-Carboxy-2-hydroxybenzene
OH

The IUPAC name of \@/ is:

(a) 1,3-Dimethyl phenol
(¢) 2, 6-Dimethyl benzenol

{b) 3-Methylpent-4-enal
{d) 3-Methyl-5-oxopeni-1-ene

(b} 1-Phenyl ethanone
{d) 1-(Ethyaloxa)-benzene

(b} 1, 2-Dihydroxybenzene
(d) 2-Hydroxyphenol

(b} 2-Hydroxybenzoic acid
(d) 2-Carboxy-1-hydroxybenzene

(b) 1-Hydroxy-2-6-dimethyl benzene
(d) 2-Hydroxy-1-3-dimethylbenzene
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0

60. Ph—CH — CH—C—OH
The TUPAC name is :

(a) 3-phenyl prop-2-enoic acid (b) 3-phenol prop-1-enoic acid
{(¢) 3-carboxy-prop-1-ene benzene (d) but-2-enoic acid
61. The IUPAC name of ©/\Cl is:
(a) Chloromethylbenzene (b) Chlorophenylmethane
(¢} (a) and (b) both (d) none of these
62, The IUPAC name of the compound having the formula is :
CH4

H3C—(13—CH=CH2

CH4
(a) 3, 3, 3-Trimethylprop-1-ene (b) 1, 1, 1-Trimethylprop-2-ene
(c) 3, 3-Dimethylbut-1-ene {d) 2, 2-Dimethylbut-3-ene
63. The IUPAC name of the compound CH, = CH — CH(CH3 ), is :
(a) 1, 1-Dimethylprop-2-ene (b) 3-Methylbut-1-ene
(c) 2-Vinyl propane (d) none of these
64. The number of sigma and pi-bonds in 1-butene 3-yne are :
(a) 5sigma and 5 pi (b) 7 sigma and 3 pi
(c) 8 sigma and 2 pi (d) 6 sigma and 4 pi
65. The IUPAC name of C;HCOClis :
(a) Benzoyl Chloride (b) Benzene chloro ketone
{c) Benzene carbonyl chloride (d) Chloro phenyl ketone
66. The IUPAC name of the following compound is :
OH
b CN
(a) 4-Bromo-3-cyanophenol (b) 2-Bromo-5-hydroxybenzonitrile
(c) 2-Cyano-4-hydroxybromobenzene (d) 6-Bromo-3-hydroxybenzonitrile
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I.(@2. |3 |4 |5 (@6 |@]|7 (/|8 |@

9. | |10. (@ [11.| () j12. () [13.|(@) [14.{(d) [15.| (&) |16.]| (D)
17.| (@) [18.](d) [19.{(@) |20.|(c) |21.{(d) |22.|(a) {23.| (D) | 24.| (©)
1 25.{ (b) [26.|(a) [27.|(d) |28.{(d) [29.| () [30.{ (D) [31.]|(a) |32.| (D)
133, | () {84.|(d) [35.|(a) [36.](a) |37.|(®) |38.} (@ |39.|(d) |40.|®
41, | (a) [42.| @ [43.| @ [44.{@ [45.]® |46.| (@ |47.|(© |48.|®
:49. 1 (a) [50.[{(c) |51.|(a) |52.{(a) |53.|(b) [54.](a) | 55.|(b) |{56.| ()
1 57.|(© |58.{®) |59.| (@ {60.]|@ {61.{®) |62.]() |63.|®) |64.|®
'65. | (© {66.| ™
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__ORGANIC Chemistry for UT-JEE |

o —

Give the JUPAC name of the following compounds

1. = _~_UH
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Ci OH
S. ‘ B?
_ cl
i a
8.
Br
QOH

[y
=

I

-3

Br Cl
14. /W
Ho OH
HO
e
HO OH

Cl
3. /\\)\l/\OH
Br
OH
6.
Cl
Br
. O
OH
12. =
R
OH
cl
15.
OH
HO
18.
OH
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19. @ 20. /\/\\\ 21.
22. /Tl 23.

25. 26.

|
i

24.

27.

28. 29.| =/ 30.

| OH
Ci
31. 32. 33.
Br Br
S
O
>— 0. _
34. o) 35. 36.

_\=' 38. Y\{) 30.
0

I

H
.o g L
;o \N V4

DA

37.
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=
~o i | | i
| ?
43. 344. !45. /\7\0
| N i :
0 | |
| |
| 1
| 0 |
46. \I/\/( 47, NH 48. .
g NH—Br ol g NH
: i
0 | o ! id o ’
49 ‘50 51 )ﬁ/\( er
. N/-\__ : . - .
g O NH ¢t NH g
cl o
\(KIB/I‘\«O ‘ ; 7 /i 4
52. cisa.] NN/ sa
Ci N i NATT o NH
) ' !
| g
Br Cl 0 | WO Br Br O Br k
~ | NH ?
Br ¢ NH | Br NS ; Br Br
{ ; i
2 | 0 o l
s8.1 57 | MiN"a 89 X ' 60. o?\/\< |
10 | |
o |
b :.
61. ,\/1?\ 62t == o)
i o
) {
!
e e l I
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73.

76.

79.

82.

85.
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B
©/Br
LOH
0

0
E |

Oé

C

Br

Br

r
Cl
OH
Q,
~
0]
QH
T
Br
]
Cl
HO
Br

&
&

Br

C
B

[
r

74.

77.

80.

83.

86.

»

o]

75.

78.

81.

84.

87.

Br

&

@Zc,
S

0
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D 0
0. O o)
88 89. 90.
Br /O
SH
Ct o}
0 o o
91. c 92. 93.
Br
Br
Br O
O O Cl
. 6. 0
94, 95 9 N"/
Br cl Br . |
Cl o}
0 OHO
Il 0
N* I CH; O
97 ~o” 98. C—0—CHj {99, |
' C — NH,
+
o}
Br O
I E— CH, — CHO 0 COH
100 C—0—CH; |101. 102. I
o
y
o
103. 104. COH
HO—CHz—(i:-CH= CH - CH, - COH
CHy
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e B =
; Cl
@] r . ; ==
105. COEt 106, CH; —NH—CHO  107.i
! | L |
| . Br |
' ‘ OH :
| ‘ | |
7 | 9 . CN |
| OH | | ] |
108., 109., QC_NH_ph:uo.: !
} Br i : |
' 1 : ;
i ‘
i ! . |
i CcHO ‘ © CONH, . CHO |
: : . ’ |
111.; f 112, 113. \G/Br
% ; f
: f |
: ; : CO,H , ;. COzH
] CO,H f OH : f cl
114. 115. .
A | ;116 5 oN
- OzN ?
; CN ~ NO,
| ‘ i
| CO,H J |
: l COH Q :
: Ci : ' 3 |
! ' - :
117 118. 119. C>=C=o
] : ! !
| - NH, S
! o | OH o
b £ - ' :
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- e H*L-A**r*—*'—-—*v—'ﬁl r**“*ﬁ-‘-—"—ﬁ"ﬁ"‘"‘"‘——ﬁ
i ]
: !
Br | 5
120. 121, 1122, o
1 i N*
cl L -
AR
. .
04N N ! O
123. O 124, 0 '125.
e | |
T I O |
0" o ! E,
| I
| !
© ‘ ;
I '
N+
- |
126. 127. 128.
H,N
OH
129. /})\
H,N
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IUPAC NAME Gewh e e 589
131, Give the IUPAC name of the following :
- s _
H, H,—CH—CH,
) GGG GG~
Hj
H, CH,—CH—CH,
(b) GHa—GH—City—CH,—CH—CH; —CH,—CH
Hz GHj ;
H, CH,—CH-~CH—CH, ;

— CH-—CH,—CH,—CH —CH,—CH,—CH,—CH,—CH
() FlaGHa—GH—CH, C52 6 72 82 92 190% 113

2

3
1
¢
o
(h) 10
C!—I{Z \ /
3 4 5
7
W s S 3 , A
l § 7 4
CH,

CH; CH—CHj

CH3—CH—C—CH,—CHj

- . N e i
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132. Match the Column :

| Column (1) Column (I} |

Compound TUPAC Name
cl
 (a) A (P) | 1, 3-dibromo-2-chlorocyclopropane 1
Br
Br
(b) A (@) | 1, 2-dibromo-3-chlorocyclopropene

 (d) (s) . 1-bromo-3-chlorocyclopropene

] — _
(c) A\ 6y 3-bromo-1-chlorocyclopropene
Cl Br o
' a :
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pent-4-en-1-ol

(5E)-2-bromo-3-chlorohept-5-en-1-ol 4 3-bromo-2-chloro-6-ethenylcyclohexanol

ok

{ 4-bromo-3-chloro-5-cyclopropylcyclohexanol

11 3-bromo-2-chloro-5-methylidenecyclohexanol '

3-bromo-2-chloro-5-methylidenecyclohexane-1,4-diol

]

2-bromo-4-chloro-5-ethynylcyclohexanol [£9.

Th M

cyclopenta-1,3-dien-1-ol

EC

.10."} 2-bromo-5-chlorocyclopenta-2,4-dien-1-ol

| eyclopenta-2,4-dien-1-0l dodec-10-en-4-yne-3,8-diol

T e

#] 1-chloro-3-methylbut-3-en-2-ol

4| 4-bromo-2-chlorooct-6-ene-3,5-diol

15 3-chloro-5-(1-methylethenyl)cyclopenta-1,3-dien-1-ol

571 2-bromo-5-chloro-3-methylidenecyclopentanol

Jl')f cyclohexane-1,3,5-triol 18.| cyclohexane-1,3-diol

76, | cyclopenta-1,3-dicne 7 20" | (6E)-oct-6-en-1-yne
but-1-en-3-yne &f (3Z)-pent-3-en-1-yne
buta-1,3-diyne ‘24| (2E)-dec-2-en-5-yne

'25.7| (62)-dodec-6-en-2-yne - | 26| pent-1-en-g-yne

, 4-ethynyl-1-methylcyclohexene MZMBM cyclooctyne

29* (2E)-hex-2-en-4-yne E;of 5-ethynylcyclopenta-1,3-diene

31 5-(prop-2-enyl) cyclopenta-1,3-diene

32 3,5-dibromo-2-chloro-4-ethenyleyclohexanol

33 cyclopropylmethyl cyclobutanecarboxylate

33* cyclobutylmethyl cyclopropanecarboxylate ¢

15’:5h ethyl ethanoate 36 2-methylpropyl butanoate

57 prop-2-enyl 3-ethylpent-4-enoate 35( 4-methylpentan-2-one

39 2,5-dimethylheptan-3-one 43 octa-1,7-dien-4-one

€415” 3,4-dimethylheptane-2,6-dione 452j 9-ethyl-3-methylundecane-2,5,10-trione
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TARE) )
‘43| 5-methyloctanal ‘447 but-3-cnal
4(5,, 3-ethylheptanal V46‘ N,3-dibromobutanamide

47 4-chloro-N-(3-chlorobutyl)butanamide

T 3-bromo-N-(2-bromoethyl}-4-chloropentanamide

e i

N.3-diethyl-N-propylpentanamide

3-cyclopropyl-N-(3-cyclopropylbutyl) pentanamide

1 4-bromo-N-(3-bromo-2-chloropropyl)-3-chloropentanamide

3-bromo-4,5-dichloro-N-(2-chloroethyl}hexanamide

(5E)-N-(prop-2-en-yl)oct-5-enamide

«'| 3-chloro-N-(2-cyclopentylpropyl)-4-cyclopropylpentanamide

5,6-dibromo-3,4-dichloro-N-(2-chloroethyl) heptanamide

'56.’| 3-bromo-N-(3-bromobutyl)butanamide

57| 3,4-dibromo-N-(3,4-dibromobutyl)pentanamide

58 4-bromo-N-(3-chloro-2-cyclopropylpropyl)-3-(cyclopenta-2,4-dien-ylYbutanamide

] 2-oxopropanal 663 4-oxopentanal

s ERPRY

61 3-oxobutanal 62* 3,4-dicyclopropyloct-7-yn-2-one

63Yu (2E,6E)-4-bromo-5-chloro-8-cyclopropyl-10-oxodeca-2,6-dienoic acid

gy

:64. | 4,5,6,7,8,9-hexaethynyldodec-11-ynoic acid

65“ {2E,6E)-5,9-dibromo-4-cyclopropyl-6-formylundeca-2,6-dienoic acid

A e

66, | 3-bromo-5-chloro-6-(formylamino)hexanoic acid

3 ‘.: ethyl 3-phenylpropanoate 6A8‘ ethyl methyl benzene-1,3-dicarboxylate
Zs ethenylbenzene '76:” benzoyl chloride

o
sHas |

R A

.71 | methyl 4-acetyl-2-nitrobenzoate 72

2-formyl-4-sulphobenzoic acid

PR 11

1,2-dibromo-4-chlorobenzene ‘74"" octylbenzene

2-bromo-1-chloro-4-nitrobenzene '.':1'6A 4-formyl-2-sulphobenzoic acid

TS DN
%

.78‘,:‘ 4-(ethoxycarbonyl)benzoic acid

177.2| 3-(trichloromethyl)benzoic acid
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o - : K

'7'93 4-ethenylbenzoic acid 80 4-benzylbenzoic acid

é’ﬁ biphenyl 82“ 1,2,5-tribromo-3,4,6-trichlorobenzene
83m ethyl 4-acetylbenzoate 8; 2-bromo-6-chlorophenot

:355 2, 4, 6-tribromophenol : 86 ethyl 4-bromo-3-chlorobenzoate

LA T

87 ethyl 3-chloro-4-mercapto/sulpho benzoate ‘883: ethyl 4-(chlorocarbonyl)benzoate

?9: 3-bromo-4-sulphobenzaldehyde 90§ benzene-1, 3-dicarbaldehyde
Slf 4-bromo-2-chlorobenzaldehyde 62_“ 1-phenylpentan-1-one

93 1-(3-bromophenyl)hexan-1-one

94 4-bromo-1-(3-bromo-4-chlorophenyl)pentan-1-one

1-(3-bromo-5-chlorophenyl)-2-chloroethanone

BedarTy ¢

1-{3-nitrophenyl)ethanone '97.@ 2,4-dinitrobenzoic acid

98 methylcyclohexane carboxylate 9?9%. 2-methylcyclopentane carboxamide

100. methyl-2-bromocyclohexane carboxylate 101 2-(2-methylcyclobut-1-enyl)ethanal

102.| 4-formyl-2-oxocyclohexane-1-carboxylic acid

103 5-cyclohexyl-6-hydroxy-5-methylhex-3-en-1-oic acid

104, 2-oxocyclohexane-1-carboxylic acid 105.| ethyl-2-oxocyclohexane-1-carboxylate
106.| N-methylmethanamide 107.| 2-bromo-4-chloro-5-ethynylcyclohexanol
168 2-bromo-6-chloro-3-methylidene-cyclohexanol

iﬁq N-phenylcyclohexane carboxamide 111) cyclohexane carbonitrile

111 cyclopentanecarbaldehyde 112 cyclohexanecarboxamide ,

fl!; 2-bromo-6-methyl-cyclohexanecarbaldehyde

114, cyclopropane carboxylic acid

115. 4-cyno-2-hydroxy-5-nitrocyclohexane carboxylic acid

116. 6-chloro-5-cyno-4-nitrocyclohex-2-ene carboxylic acid

11'7 6-chloro-4-(3-oxo cyclobutyl)cyclohex-2-ene carboxylic acid

118.} 4-(2-amino-4-hydroxycyclopentyl cyclohex-2-enecarboxylic acid
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;1@ cyclohexylidenemethanone 126 2-bromo-4-chloro-1-methylbenzene
121:] 1,2-diethyl-3-methyl-4-propylbenzene 122. 1-ethyl-3-nitrobenzene

123. 2-methyl-1, 3, 5-trinitrobenzene 12:{ 1-methyl-3-nitrobenzene

125, Diphenylmethane 126. 4-Methyl-3-nitrobenzene sulphonic acid
127. 1-ethenyl-4-methyibenzene 128.| heptan-3-amine

129.,] 2-methylpentan-3-amine

130 (a) 2,11-dimethyltridecane
;| (b) 12-methyl-tridecan-3-ol

| (e) 4-ethyl-3-methyloctane

(d) 1,2,7-trimethylcyclopentadecane

(e) 1,1,2,5-tetramethylcyclopentane

.| (@) 5-isobutyl-2-methylnonane, 5-2-methylnonane (2-methylpropyl)

| (b) 2,7-dimethyl-4-propyloctane

| (e) 6-(2,3-dimethylbutyl} 3-methyl undecane

(d) 1,1,2,6-tetramethylcyclbhexane

(e) 2,2,3-trimethylcyclohexanol

«| (£) 1,2,4-trimethylcyclopentane

| (g) 2-methylbicyclo[3.1.1] heptane
(h) 2-methylbicyclo[3.1.1] heptane

(i) 2,2,6,6,7-pentamethyloctane

| (77 4-(1methylpropyl)-2,3,5-trimethyl nonane Not 2-butyl

; (k) 5-(1-ethyl-2-methyl-1-(1-methylethyl) propyl} nonane

a-r; b-s; c-q;d-p
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