INDEX

CHAPTER NO. | CHAPTER NAME PAGE NO.
1 NOMENCLATURE 1
2 GOoC 18
3 STEREOCHEMISTRY 38
4 REACTION MECHANISM 67
5 NAME REACTION & REARRANGEMENT 120
6 REAGENTS 138
7 PERICYCLIC CHEMISTRY 191
8 PHOTOCHEMISTRY 213
9 SPECTROSCOPY 226
10 HETEROCYCLIC 253
11 NATURAL PRODUCTS 263




NOMENCLATURE

MH-SET
(2020)
1. The correct IUPAC name of the following compound is:
LTl T
H3C_(H:_(H:_(H:_(H:_CH3 (1) 4-Ethyl-2-methyl-1-propylcyclohexane
(1) 2-fluoro-5-bromo-3-methylhexane (2) 1-Ethyl-3-methyl-4-propylcyclohexane
(2) 5-bromo-2-fluoro-3-methylhexane (3) 5-Ethyl-1-methyl-2-propylcyclohexane
(3) 2-bromo-5-fluoro-4-methylhexane (4) 3-Ethyl-1-methyl-6-propylcyclohexane
(4) 5-fluoro-2-bromo-5-methylhexane (2017)
(2018) The correct IUPAC nomenclature of the following
2. The correct IUPAC nomenclature of the following compound is
compound is Br
§ \)\/
\\\\\\
(1) 3-Bromopent-4-ene
Br (2) 3-Bromopent-1-ene
(1) 5-Bromo-2-chloroheptane (3) 1-Bromo-1-ethylprop-2-ene
(2) 2-chloro-5-bromoheptane (4) Ethyl vinyl bromomethane
(3) 3-Bromo-6-chloroheptane (2016)
(4) 6-chloro-3-bromoheptane The correct IUPAC nomenclature of the following
(2018) compound is:
3. The correct IUPAC nomenclature of the following
compound is:
NO,
OCH,4
(1) 3, 4, 9-trimethyl decane
(2) 2, 7, 8-trimethydecane
CHO (3) isotetradecane
(4) 7-methy1-2-(1-methylpropyl) octane
(1) 2-Nitro-5-carbaldehydo anisole (2015)
(2) 2-Methoxy-4-carbaldehydo nitrobenzene The correct IUPAC name of the following compound is
(3) 4-Nitro-5-methoxy benzaldehyde H CHs
(4) 3-Methoxy-4-nitro benzaldehyde ClUH
(2017)
4. The correct IUPAC nomenclature of the following (1) (1R, 3R)-1-chloro-3-methylcyclohexane

compound is:

(2) (1R, 3S)-1-chloro-3-methylcyclohexane
(3) (1S, 3S)-1-chloro-3-methylcyclohexane
(4) (1S, 3R)-1-chloro-3-methylcyclohexane
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(2015)
8. The correct IUPAC nomenclature for the following

compound is:

(1) 10-[5]-annulene
(3) 10-[18]-annulene

(2) 10-[10]-annulene

(4) 10-[20]-annulene
(2015)

9. The correct IUPAC nomenclature for the following

compound is:
24

N\

(1) (E) Pent-2-en-4-yne
(3) (E) Pent-4-yne-2-ene

(2) (E) Pent-1-yne-3-ene
(4) (E) Pent-3-en-1-yne
(2015)

10. The chemical abbreviation of DDT is one of the

following:

(1) p~ dichlorodipheny1 trichloroethane

(2) p~ dichlorodiphenyl tetrachloroethane

(3) p~ dichlorodipheny1 trichloropropane

(4) p~ dichlorodiphenyl Tetrachlorobutane

(2013)
11. The IUPAC name of the following compound is:
CeHs
HaC——H
H——Br
CeHs
(1) Threo-2-bromo-1, 2-diphenylpropane
(2) Erythro-1-bromo-1,2-diphenylpropane
(3) Threo-1-bromo-1, 2-diphenylpropane
(4) Erythro-2-bromo-1,2-diphenylpropane
(2013)

12. The correct IUPAC nomenclature of the following

compound is :

OH

OH

(1) (2S, 3R)—5—Phenylpentane-2, 3-diol
(2) (3S, 4R)—1—Phenylpentane-3, 4-diol
(3) (2R, 3S)—5—Phenylpentane-2, 3-diol
(4) (3R, 4S)—1—Phenylpentane-3, 4-diol
(2021)
13. The correct IUPAC name of the following compound is:
CHy
CH3-CEC—C:(|_3|—CH3
(1
(2
(3
(4

) 4-Methyl-4-hexen-2-yne
) 4-Methyl-2-hexen-4-yne
) 3-Methyl-4-hexen-2-yne
)

3-methylhex-2-en-4-yne

Answer Key

1 2 3 4 |56 |7)|8]9 10

2 2 4 1121121324 1

11 | 12 | 13

:: MH-SET: Solutions ::

1. Solution:

F CH3 H Br
1 2| 3| 4| 5| 6
I I

Numbering give from this side where attachment of
substituent should be nearest (CHs at 3) and naming of
substituent gives alphabetically

Correct Answer is 5-bromo-2-fluoro-3-methylhexane

2. Solution:

Br
Numbering give from this side where attachment of
substituent should be nearest and priority of
substituent through alphabetically
Correct Answer is 5-Bromo-2-chloroheptane
3. Solution:
N02

413 OCHj4

2
CHO
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In this example 1°* numbering goes to aldehyde and
then goes to nearest substituent and naming of
substituent through alphabetically

Correct Answer is 3-Methoxy-4-nitro benzaldehyde

1
oY
23

Numbering has been given from that side where

Solution:

substituent are near and numbering of substituent
through alphabetically
Correct Answer is 4-Ethyl-2-methyl-1-
propylcyclohexane
Solution:

Br

1\)3\/
2

15t priority goes to alkene functional group and
numbering gives through alphabetically
Correct Answer is 3-Bromopent-1-ene

Solution:

First select long chain then numbering give from
nearest substituent and numbering give alphabetically
Correct Answer is 2, 7, 8-trimethydecane

Solution:

15t number goes to halogenated carbon. And according
to CIP rule 1% priority goes to highest atomic number
atom and then accordingly then for clockwise direction
gives R (for that lowest priority group should be below
the plane) and for anticlockwise direction give S (for
that lowest priority group should be below the plane)
Correct Answer is (1S, 3S)-1-chloro-3-
methylcyclohexane

Solution:

10 8 6

9.

10.

11.

12.

Chapter-1 Nomenclature

10 carbo and 10 electron so correct answer is 10-[10]-
annulene
Solution:

H

4\3
5

H
If two same group are opposite side then we can say

1

1
2

trans(E) and numbering has been given to alkene first

Correct Answer is (E) Pent-3-en-1-yne

Solution:
DDT means
i
Cl (|3 Cl
CCls

p~ Dichlorodiphenyl trichloroethane with IUPAC name
4,4'-(2,2,2-trichloroethane-1,1-diyl)bis(chlorobenzene)
Solution:

3 2CGH5
H3C———H
H——Br
1
CeHs

1%t no. goes to halogenated carbon and If the same
atom are opposite side then we called threo isomer
Correct Answer is Threo-1-bromo-1, 2-
diphenylpropane

Solution:

-lllo
T

12

w
N

OH

Numbering has been given from nearest substituent
side and R,S nomenclature according to CIP rule 1%t
priority goes to highest atomic no. atom and then
accordingly then for clockwise direction gives R (for
that lowest priority group should be below the plane)
and for anticlockwise direction give S (for that lowest
priority group should be below the plane)

Correct Answer is (2S, 3R)—5—Phenylpentane-2, 3-
diol
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13. Solution:
6 5.4 §M 1
CH3-C=C-C=C—-CHjsy
3 H
2

Priority of alkene is more than alkyne.
3-methylhex-2-en-4-yne
Correct Answer is D

Kerala-SET

(2019)

1. Using the following Fischer projection formula of D(+)

(2016)
4. The IUPAC name of the compound

HzC™ CoHs

(1) (1E, 5R) 5-ethyl-5-methylclodec-1-ene
(2) (1z, 5S) 5-ethyl-5-methylclodec-1-ene
(3) (1E, 5S) 5-ethyl-5-methylclodec-1-ene
(4) (4€, 1S) 1-ethyl-1-methylcyclodec-4-ene

glucose the R and S designations of the chiral centres Answer Key
can be assigned as 1 2 3 4
0] 1 2 4 2
17
H—2—OH :: Solution :;
3
HO H 1. Solution:
H—4—OH e
74
H—2—OH 2
4 1
6 H—E>—OH
\OH 32 ,
(1) 2R, 35, 4R, 5R (2) 25, 3R, 4S, 5R HO 24 H=
(3) 2R, 3R, 4S, 55 (4) 25, 3S, 4R, 55 4H34——(3H
(2018) 4 H-éi—OH
2. Give the IUPAC name of the following compound. 6 3
“TOH
Br
In fisher projection all horizontal atom are in above the
plane and R,S nomenclature according to CIP rule 1°t
(1) 1-bromospiro [5, 4] decane priority goes to highest atomic no. atom and then
(2) 1-bromospiro [4, 5]decane accordingly then for clockwise direction gives R (for
(3) 2-bromospiro [4, 5]decane that lowest priority group should be below the plane)
. and for anticlockwise direction give S (for that lowest
(4) 2-bromospiro [5, 4]decane Hould be bel ..
riority group sho e below the plane
(2017) priority group shou w the plane)
C tA Is 2R, 3S, 4R, 5R
3. The IUPAC name of the following compound is olrrec nswer s
2. Solution:
CHO ClI OH
R Br
& 8 9\1 2
(1) (2Z, 4R,6R)- 4-Chloro-6-hydroxy-2-metthylhept-2- 7 3
enal 6 5 4
(2) (2E, 4S,6R)- 4-Chloro-6-hydroxy-2-metthylhept-2- Number starting from those carbon where substituent
enal attached.In spiro compounds have one atom common
(3) (2E, 4R,6S)- 4-Chloro-6-hydroxy-2-metthylhept-2- to both rings. In spiro compound numbering starting
enal from less membered ring to more membered ring
(4) (2Z, 4S,6R)- 4-Chloro-6-hydroxy-2-metthylhept-2- Correct Answer is 1-bromo spiro [4, 5] decane
enal
IFAS Publications www.ifasonline.com



Chapter-1 Nomenclature

3. Solution: (2020)
1CHO ClI OH 3. Identify the correct structure of bicyclo [2,2,2] octane
e 4 R
6 A
A o A o oty
H
1%t priority goes to aldehyde, if two priority group on
same side means Z isomer and R,S nomenclature © (D)
according to CIP rule 1% priority goes to highest atomic
no. atom and then accordingly then for clockwise (2018)
direction gives R (for that lowest priority group should 4. The IUPAC name of the following compound is
be below the plane) and for anticlockwise direction HO X
give S (for that lowest priority group should be below WOH
the plane) Cl
Correct Answer is (2Z, 4S, 6R)- 4-Chloro-6-hydroxy-2- (1) 2E,4E-3—chlorohex- 2, 4 — diene — 1, 6 - diol
metthylhept-2-enal (2) 2Z,4E-3—chlorohex— 2, 4 — diene — 1, 6 — diol
4. Solution: (3) 2Z,4Z—4—chlorohex—- 2, 4 — diene — 1, 6 — diol
1 (4) 2E,4Z-4—chlorohex— 2, 4 — diene — 1, 6 — diol
(2017)
2 ~ 5. The IUPAC name of the following compound is:-
H3C 5CyH;5 Br
1% no. goes to alkene and numbering has been given HC\\\C\H*
from that side where nearest substituent will come and c O
R,S nomenclature according to CIP rule 1% priority goes
to highest atomic no. atom and then accordingly then
for clockwise direction gives R (for that lowest priority (1) 2-(4-Pyridyl) but - 3ynoyl bromide
group should be below the plane) and for anticlockwise (2) 1-(4-Pyridyl) but-1-yn-4-oyl bromide
direction give S (for that lowest priority group should (3) 2-(4-Pyridyl) but-2-oyl bromide
be below the plane) (4) 3-(4-Pyridyl) but-3-oyl bromide
Correct Answer is (1Z, 5S) 5-ethyl-5-methylclodec-1- (2017)
ene 6. Choose the correct structure for the following
Nomenclature.
K-SET 5-bromo-2-(tert-butyl)pent-3-enoic acid
(2020) OO
, A)  H,C—C=C—CH
1. The IUPAC name of camphor is l H \C cH
—CHs
(1) 6-0x0-1, 2, 2-Trimethylbicyclo[2,2,1] heptane Br Hac/ CH,
(2) 1, 7, 7-Trimethylbicyclo[2,2,1] heptane-2-one
. . Br COOH
(3) 1, 5, 5-Trimethylbicyclo[2,2,1] heptane-2-one B) | /
H,C—C=C—CH
(4) 1, 7, 7-Trimethylbicyclo[2,1,2] heptane-2-one \C—CH
3
(2020) Hac CHy
2. The IUPAC name of the following compound is:
B /COOH
r C) H,C—C=C—CH
H oo N\
Br  C—CH;
/\
Br HsC CHs,
(1) 2,3-Dibromo pentyl benzene CHs
(2) 5-phenyl-3,4-dibromopentane D) HZC—CZC—Cl:—COOH
(3) 2,3-Dibromo-1-phenylpentane 15 H \C—CH3
r
(4) 1-phenyl-2,3-dibromopentane H:aC/ \CH3
IFAS Publications www.ifasonline.com
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(2015)
7. The IUPAC name of:-
H;C | CHj
H,C CHs,
(1) 5, 6-diethyldeca -5-ene
(2) 3,4-dibutyl hex - 3 - ene
(3) 3-butyl - 4 - ethyl- oct-3-ene
(4) 6-butyl-5-ethyl- oct-5-ene
(2015)

8. The IUPAC name of the compound having following

structure is:-

(1)(S)-1-((1H-indol-4-yl)oxy)-3-
(isopropylamino)propan-2-ol
(2) R-1-((1H - indol-4-yl) oxy) -3 - (isopropyl - amino) -
propan-2-ol
(3)S-3-((1H - indol-4-yl) oxy)-1-(isopropyl- amino) —
propan-2-ol
(4) R-3-((1H-indol-4-yl)oxy)-1-(isopropyl — amino) -
propan-2-ol
(2014)
9. IUPAC name of the following compound is:-
OH

A\)\/

(1) (E, 4S) — Hept—5-en—-4-ol
(2) (E, 4S)-hex-4-en-3-ol
(3) (E, 4R) — Hept—5-en—-4—ol
(4) (E, 4R) —Hept—2—en—-4-ol
(2014)
10. The IUPAC name of the compound is
COOCH(CHj3),

=

|

HO N CN
(1) 1sopropyl 2-cyano-6- hydroxypyridine-4-
carboxylate
(2) Isopropyl 6-cyano-2- hydroxypyridine-4-
carboxylate
(3) Isopropyl 3-cyano-5-hydroxypyridine carboxylate
(4) 1sopropyl-3-hydroxy-5- cyanopyridine carboxylate

(2013)

11. The IUPAC name of the following compound is:-

g o
__/

(1) Dioxane
(2) 1,4-Dioxane
(3) Diethylene-1, 4-dioxane

(4) 1,4-dioxacyclohexane

12. The IUPAC name of the following molecule is:-

(1) Bicyclo [2.2.2] octane
(2) Bicyclo [2.2.3] octane
(3) Bicyclo [3.2.1) heptane
(4) Bicyclo [3.22] nonane

13. The structure of the compound 1,3-dichloro-2, 2-bis

(chloromethyl) propane

A ¢ cHyel
) H,c-CH
CH,Cl
Cl cH,Cl
B) H,C-C-CH,CI
CH,Cl
© ¢ g
H,C——CH,Cl
Cl
p ¢ o
Hzc_C\H
CH,Cl
Answer Key
1 2 3 5 6 7 8 9 10
B A A A A A B A
11 12 13
B D B

IFAS Publications
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Solution

1. Solution:

Numbering starting from near to ketone where
substituent attach

Correct Answer is
1,7,7-Trimethylbicyclo[ 2,2, 1 ]heptane-2-one

2. Solution:

Br
Numbering starting from those carbon where benzene
group attached
Correct Answer is 2, 3-Dibromo pentyl benzene
3. Solution:

Structure of bicyclo [2, 2, 2] octane is

4. Solution:

HOL NN Bon

Cl H

Numbering starting from those carbon where chlorine
should near and for E, Z nomenclature if same priority
group on same side, then we can say Z isomer and if
same priority group on opposite side, then we can say
E isomer and priority of the atom given on the basis of
atomic number
Correct Answer is
27 ,4E-3-chlorohex- 2, 4 - diene - 1, 6 - diol

5. Solution:

4 0
HC\\\C2
3 118r
B
—
N 3
4

1%t number goes to carbonyl carbon

Correct Answer is
2-(4-Pyridyl) but - 3ynoy! bromide

Chapter-1 Nomenclature

Solution:
Correct structure for the following Nomenclature
5-bromo-2-(tert-butyl)pent-3-enoic acid

So, Correct Answer is

1
5 4 3 2/COOH
H,C—C=—C—CH
| H H \
C_CH3
Br / \
H3;C CHj

Solution:

1%t select the long carbon chain then give numbering
accordingly
Correct Answer is 5, 6-diethyldeca -5-ene

Solution:

15' number goes to those carbon where oxygen attach
compare to nitrogen and R,S nomenclature according
to CIP rule 1° priority goes to highest atomic no. atom
and then accordingly then for clockwise direction gives
R (for that lowest priority group should be below the
plane) and for anticlockwise direction give S (for that
lowest priority group should be below the plane)
Correct Answer is (S)-1-((1H-indol-4-yl)oxy)-3-
(isopropylamino)propan-2-ol

Solution:
1
OH
2
X 5 6
3

1 number goes to those carbon where alkene

1

attached and R,S nomenclature according to CIP rule
15t priority goes to highest atomic no. atom and then
accordingly then for clockwise direction gives R (for
that lowest priority group should be below the plane)
and for anticlockwise direction give S (for that lowest
priority group should be below the plane)and for E,Z
nomenclature if same priority group on opposite side
then E isomer

Correct Answer is (E, 45)-hex-4-en-3-ol

IFAS Publications
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11.

12.
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Solution:
4COOCH(CH3)2
Sz | 3

NS
H06l§]l2CN

Correct Answer is Isopropyl 2-cyano-6-
hydroxypyridine-4-carboxylate

Solution:

10 04

18 number goes to oxygen
Correct Answer is 1, 4-Dioxane

Solution:

15t number goes to tertiary carbon and in bicyclic
compound number starting from more membered ring
to less numbered ring
Correct Answer is Bicyclo [3.2.2] nonane
Solution:
Structure of the compound 1, 3-dichloro-2, 2-bis
(chloromethyl) propane is
Cl
2

1

Cl 3

Cl Cl

Tel-SET

(2018)
The IUPAC name of the following compound is
COoH

\ 4,
(1) (R)-3-(prop-2-enyl) hex-5-ynoic acid
(2) (R)-3-(prop-2-enyl) hex-5-enoic acid
(3) (S)-3-(prop-2-ynyl) hex-5-enoic acid
(4) (S)-3-(prop-2-enyl) hex-5-ynoic acid
(2018)
The IUPAC nomenclature of the following compound is
HOM/\OH
Cl
(1) (2E, 4E)-3-chlorohexa-2, 4-diene-1, 6-diol
(2) (22, 4E)-3-chlorohexa-2, 4-diene-1, 6-diol

3.

4.

5.

6.

(3) (2Z, 42)-3-chlorohexa-2, 4-diene-1, 6-diol
(4) (2E, 42)-3-chlorohexa-2, 4-diene-1, 6-diol

(2017)
The correct name of the following compound is:
Cl
(1) 1-chloro spiro- [3, 5] — nonane
(2) 3-chloro spiro- [5, 3] — nonane
(3) 6-chloro spiro- [5, 3] — nonane
(4) 4-chloro spiro- [5, 3] — nonane
(2017)

The correct nomenclature of the following compound
is:
OoN CHs
7\

,\?\;ﬁ\/\CGHs
(1) 3-Nitro-4-Methyl-5-Styryl oxazole
(2) 4-methyl-3-nitro-5-styrylisoxazole
(3) 3-Nitro-4-Methyl-5-Styryl pyrazole
(4) 4-Styryl-2-Nitro-3-Methyl isoxazole

(2014)

The correct name of the following compound is
Cl
CHO

(1) 6-Chloro-7-methylnonanol
(2) 6-chloro-7-methylnon-6-enal
(3) 6-Chloro-7-methylnonenol
(4) 6-Chloro-7-methylnonanal

(2014)

Match the following:
CH,
HO
1.Phloroglucinol

208

CHs
HO OH
Il \@/ 2.PXylenol
OH
OH
OCHj
1y 3. Thymol
HC:CHCH3
OH CH;
CH
V) 4.1soeugenol

\
CHg3

O

IFAS Publications
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Chapter-1 Nomenclature

| 1 i I\ 9. Identify prontosil from the following
(1) 1 3 2 4 OH
(2) 2 1 4 3 A)
(3) 3 4 2 1
(4) 1 4 3 2 HO OH
Give the IUPAC name for the given structure CHs
H\ /H OH
c—=C H B)
Cl C{-l C_C/ NO
—CH, —
VAN ?

H  HyC—CHj

(1) 1- Chloro — 2Z,4Z — heptadiene

(2) 1- Chloro — 2Z,4E — 2,4 — heptadiene Q) HZN@N:N@SO2NH2
(3) 7- Chloro — 2Z,4E — heptadiene

(4) 1- Chloro — 2E,4Z — 2,4 — heptadiene

NH,
Match the following: D) HZN@N:N@SOQNHQ
[)Maleic acid 1. :[

CO,H 10. Match the following:

1) \;i/\/ 1. 1,1-Dimethyl-3- isopropyl cyclopentane
Il\Citraconic acid 2 :[

CO,H Iy

CO,H
[I1Crotonic acid 3. | ) . 3. 1,1,2,3- Tetramethylcyclobutane
CO,H

2. 1-Cyclobutyl-3- ethylcyclo-hexane

H COZH V) 4. 3-cyclopropyl-2- methyl-heptane
IV)Tiglic acid 4. :[
H™ "CO.H | 1 W
(1) 1 3 2 4
CoHs. _H (2) 4 1 2 3
5. I (3) 5 2 3 4
H;C™ "COoH (4) 4 5 1 2
| I 11 IV
(1) 1 4 2 3
(2) 4 3 2 1
(3) 3 1 5 2 Answer Key
(4) 2 3 1 5 1 |2]3]a]|s5]6|7]8]9]10
3 2 1 2 2 2 2 2 4 4
IFAS Publications www.ifasonline.com
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:: Solution ::

Solution:

1
—  2-COH
6;\ 3>»,H

5 4

and R,S

nomenclature according to CIP rule 1%t priority goes to

1 number goes to carboxylic acid
highest atomic no. atom and then accordingly then for
clockwise direction gives R (for that lowest priority
group should be below the plane) and for anticlockwise
direction give S (for that lowest priority group should
be below the plane)
Correct Answer is (S)-3-(prop-2-ynyl) hex-5-enoic acid
Solution:

HOWOH

Cl

1% number goes to that carbon where nearest
substituent will come and E, Z nomenclature if same
priority group on same side, then we can say Z isomer
and if same priority group on opposite side, then we
can say E isomer and priority of the atom given on the
basis of atomic number
Correct Answer is (2Z, 4E)-3-chlorohexa-2, 4-diene-1,
6-diol

Solution:
3 4 5
B
1
Cl 8 7

15t number goes to these carbon where chlorine
attached and in spiro compound numbering start from
less membered ring to more membered ring

Correct Answer is 1-chloro spiro- [3, 5] — nonane

Solution:
2N/ \4 =
075 CgHs
1

Correct Answer is 4-methyl-3-nitro-5-styrylisoxazole

Solution:

15t number goes to aldehyde and naming of substituent

according to alphabetically order

Correct Answer is 6-chloro-7-methylnon-6-enal

6. Solution:
Correct Answer is (B) 2 1 4 3
7. Solution:
H H
2\C:%/ H
/ \4__ /
Cl—CH, C—C5 7
! H H,C—CHs
6
1 number goes to those carbon where substituent
attached and for E,Z nomenclature if same priority
group on same side, then we can say Z isomer and if
same priority group on opposite side, then we can say
E isomer and priority of the atom given on the basis of
atomic number
Correct Answer is 1- Chloro — 2Z,4E — 2,4 — heptadiene
8. Solution:
Correct Answeris (B)4321
9. Solution:
Correct Answer is D
10. Solution:
1) 1 %7 1. 1,1-Dimethyl-3- isopropyl cyclopentane
3
1) ﬁ/Q 2. 1-Cyclobutyl-3- ethylcyclo-hexane
195
1
11) 4 % . 3. 1,1,2,3- Tetramethylcyclobutane
Ejzﬁ 4. 3-cyclopropyl-2- methyl-heptane
v) 4 )
5 5 5) 4-cyclobutyl-1,2-dimethylcyclopentane
Correct Answer is (D) 4512
WB-SET
(2020)
1. The IUPAC name of the following compound is

Hoot Y a

c’ Hud H
(1) (25, 3R, 4S, 5R)-2, 5-dichlorohexane — 3, 4-diol
(2) (25, 3S, 4S, 5R)-2, 5-dichlorohexane — 3, 4-diol
(3) (2R, 3S, 4R, 55)-2,5-dichlorohexane-3,4-diol

(4) (25, 3R, 4R, 55)-2, 5—-dichlorohexane — 3, 4-diol

IFAS Publications
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(2018)
The IUPAC name of the following compound is
@)
H “COOEt
(1) ethyl (S)-2- methyl-4- oxocyclohex-2-

enecarboxylate
(2) ethyl (R) -2- methyl-4- oxocyclohex-2-
enecarboxylate
(3) (R) -4- ethoxycarbonyl-3- methylcyclohex-2-enone
(4) (S)-4- ethoxycarbonyl-3-methylcyclohex-2-enone

(2017)
The IUPAC name for the compound given below is:
OH
AP
(1) (2R,3Z) — 7 — phenylhept —3 en -2 -o01
(2) (25,32) —= 7 — phenylhept —=3 en—-2 -o01
(3) (2R,3E) = 7 — phenylhept =3 en—-2-o01
(4) (2S,3E) — 7 — phenylhept -3 en-2-o01
(2015)

The correct IUPAC nomenclature for the following

(1) 10 — [5] — annulene (2) 10 — [10] - annulene
(3) 10 — [18] — annulene (4) 10 — [20] — annulene

compound is

The correct IUPAC name of the following compound is

H CHg
Cliee 1

(1) (1R, 3R)-1-chloro-3-methylecyclohexane
(2) (1R, 3S)-1-chloro-3-methylecyclohexane
(3) (1S, 3R)-1-chloro-3-methylecyclohexane
(4) (1S, 3S)-1-chloro-3-methylecyclohexane.

The IUPAC name of the following compound is
O

O,N CHs
(1) 3-methyl-5-nitrocyclohexan-1-one
(2) 5-methyl-3-nitrocyclohexanone

(3) 3-methyl-5-nitro-1-oxocyclohexane

(4) 5-methyl-3-nitro-1-oxocyclohexane

Chapter-1 Nomenclature 11

Answer Key

1 2 3 4 5 6

3 2 4 2 4 1

:: Solution ::

Solutions:

R, S nomenclature according to CIP rule 1% priority
goes to highest atomic no. atom and then accordingly
then for clockwise direction gives R (for that lowest
priority group should be below the plane) and for
anticlockwise direction give S (for that lowest priority
group should be below the plane)

Correct Answer is (2R, 3S, 4R, 55)-2,5-dichlorohexane-
3,4-diol

Solutions:

6

H” 1CooEt

R, S nomenclature according to CIP rule 1% priority
goes to highest atomic no. atom and then accordingly
then for clockwise direction gives R (for that lowest
priority group should be below the plane) and for
anticlockwise direction give S (for that lowest priority
group should be below the plane) and numbering start
from near to substituent

Correct Answer is ethyl (R) -2- methyl-4- oxocyclohex-
2- enecarboxylate

Solutions:

Numbering starting from these carbon where
substituent should near and R,S nomenclature
according to CIP rule 1% priority goes to highest atomic
no. atom and then accordingly then for clockwise
direction gives R (for that lowest priority group should
be below the plane) and for anticlockwise direction
give S (for that lowest priority group should be below
the plane) and for E,Z nomenclature if same priority
group on opposite side then we can say E isomer

Correct Answer is (2S,3E) — 7 — phenylhept—3en—2- ol
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4. Solutions: (1) 6-Chloro-7-methylnonanol
2 3 4 (2) 6-chloro-7-methylnon-6-enal
1 5 (3) 6-Chloro-7-methylnonenol
10 5 6 (4) 6-Chloro-7-methylnonanal
9 7
10 carbo and 10 electron 3. Give the IUPAC name for the given structure
Correct Answer is 10 - [10]-annulene H _ H H
5. Solutions: Cl—CH, )»—
H 2 _CHs H  CHyCHj
C|"U"H (1) 1- Chloro — 2Z,4Z — heptadiene
(2) 1— Chloro — 2Z,4E — 2,4 — heptadiene
R, S nomenclature according to CIP rule 1% priority (3) 7- Chloro — 2Z,4E — heptadiene
goes to highest atomic no. atom and then accordingly (4) 1- Chloro — 2E,4Z - 2,4 — heptadiene
then for clockwise direction gives R (for that lowest (2013)
priority group should be below the plane) and for 4. Identify cinchoninic acid from the following structures
anticlockwise direction give S (for that lowest priority CO.H
group should be below the plane)
Correct Answer is (1s, 3S)-1-chloro-3- A @
methylecyclohexane N
6. Solutions: GO
N~ "OH
6 2
1%t number goes to carbonyl group COzH
Correct Answer is 3-methyl-5-nitrocyclohexan-1-one
CO.H
AP-SET D) @@\j
(2019)
1. IUPAC name of 5. Identify pyridoxin from the following structures
Cl HO
CHs;
Br C,Hs N" "CHa
(1) 5-Bromo-3-chloro-1-ethly-2-methylcyclohex-1,4- CH,0OH
diene B) /@
(2) 4-Bromo-6-chloro-2-ethyl-1-methylcyclohex-1-ene HC™ N° "Chs
(3) 1-Bromo-5-chloro-3-ethyl-4-methylcyclohex-3-ene CH,OH
(4) 5-Bromo-4-chloro-3-ethyl-2-methylcyclohex-2-ene HO CH,OH
(2014) C) ﬁ/
2. The correct name of the following compound is HaC™ N
% CO,H
~ CHO D @
N~ "CHs
IFAS Publications www.ifasonline.com
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6. Match the following: (Nomenclature)
HC._ _H
I)Maleic acid 1. :[
H;C™ "CO,H
H;C._ _H
II)Citraconic acid 2. I
H> "CO,H
H;C._ _CO,H
III)Crotonic acid 3. I
H> "CO,H
H._ _CO,H
IV)Tiglic acid 4. I
H™ "CO,H
CoHs H
5 X
H;C™ "CO.H
| 1 1] v
(1) 1 4 2 3
(2) 4 3 2 1
(3) 3 1 5 2
(4) 2 3 1 5

7. Identify prontosil from the following (Nomenclature)

OH
A)
HO OH
CHa
OH
B)
NO,

C) HQN@N:N@SOZNHZ
NH,

8.

Chapter-1 Nomenclature 13

Match the following: (Nomenclature)

1. 1,1-Dimethyl-3- isopropyl cyclopentane

1)) 2. 1-Cyclobutyl-3- ethylcyclo-hexane

[11)) . 3. 4-cyclobutyl-1,2-dimethylcyclopentane

4. 3-cyclopropyl-2- methyl-heptane

n v
(1)
(2)
(3)

prﬁgg«

A 0B -
, W NN
N B W b

Answer Key

1 2 3 4 5 6 7 8

1 2 2 2 3 2 4 4

:: Solutions ::

Solution:

Cl
2 CHj

Br 5 1°CyH5

6

15 number gives to those carbon where ethyl and
alkene attached

Correct Answer is 5-Bromo-3-chloro-1-ethly-2-
methylcyclohex-1,4-diene

Solution:

Cl
5
7/6 43
8

1
2 CHO
9
15t priority goes to aldehyde

Correct Answer Is 6-Chloro-7-methylnonenal
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3. Solution: (2019)
H 2 H 2. The structure of the following compound is:
cl CH_ 3_5H (z)-2-(chloromethyl) but-2-enoic acid
—Lhp
1 "H* CHyCH;, CHa HiC_  COOH
6 7 (A) = (B)
CIH,C COOH CH.CI
1% number goes to those carbon where substituent
attached and for E,Z nomenclature if same priority
group on same side, then we can say Z isomer and if ClHG __ CHa HaG _ C
©) —=( (D)
same priority group on opposite side, then we can say COOH H,C  COOH
E isomer and priority of the atom given on the basis of (2018)
atomic number 3. The IUPAC name of the following compound is:
Correct Answer is 1- Chloro — 2Z, 4E — 2,4 — heptadiene (I? (I?
4. Solution: H3C—C—CH2'CH2'C—(|)H—CH3
COOH CHs;
N (1) 6-Methylheptane-2, 5-dione
_ (2) 2-Methylheptane-3, 6-dione
N OH (3) 6-Methyl-2, 5-dioxoheplatne
inchonini id
cinchoninic act (4) 2-Methyl-3, 6-dioxoheptane
Correct Answer is 1
5. Solution: 4. Predict the products in the following reactions:
Correct Answer is Ans C 0
6. Solution: 1. CH3MgBr/CuBr
Correct Answeris (B)4321 2. H0* Compound |
7. Solution:
Correct Answer is Ans D H,C=CH-C=N 1. CH3|\+/|QBF Compound I
8. Solution: 2.Hz0
0O
) 1 6 -7 1.1,1-Dimethyl-3- isopropyl cyclopentane (A) [ ] and H3C—-CH,-CH,-COCH3
3 5
3
1)) 5 4 2. 1-Cyclobutyl-3- ethylcyclo-hexane H;C_ OH
1 5 (B) and H3C_CH2'CH2'CEN
1
1) 4 2 . 3. 1,1,2,3- Tetramethylcyclobutane 0
(IJI
©) and CH3CHy C—CHj
4. 3-cyclopropyl-2- methyl-heptane
N,
v) 4
5 5) 4-cyclobutyl-1,2-dimethylcyclopentane HsC._ OH o
° ©) and  CHyCH,C—CHg
Correct Answeris (D)4512
GJ-SET
(2019) 5. Propose correct IUPAC name for the following
d:
1. The correct IUPAC name of the following compound is: compoun
/\/{
(1) 4-Ethylpent-3-ene (2) 2-Ethylpent-2-ene
(3) 3-Methylhex-3-ene (4) 4-Methylhex-3-ene
IFAS Publications www.ifasonline.com
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(1) 1S, 5S-Bicyclo [3.2.1] octa-2-one 11. The IUPAC name of the following molecule is:
(2) 1S, 5R-Bicyclo [3.2.1] octa-2-one Me Me
(3) 1R, 5S-Bicyclo [3.2.1] octa-5-one
(4) 1S, 5S-Bicyclo [3.2.1] octa-5-one
(2017)
6. Which is the correct IUPAC name of the following Br
compound? (1) 2-bromo-6, 6-dimethylbicyclo [3.2.1] octane
Cl CH, (2) 1, 1-dimethyl-3-bromobicyclo [1.2.3] octane
H3C—(|3H—(|3:CHCH3 (3) 2-bromo-8, 8-dimethylbicyclo [3.2.1] octane
(1) 2-chloro-3-methylpent-3-ene (4) 5-bromo-8, 8-dimethylbicyclo [3.2.1] octane
(2) 4-chloro-3-methylpent-2-ene
(3) 3-methyl-4-chloropent-2-ene 12. The IUPAC name of the following compound is:
(4) 3-methyl-2 chloropent -3-ene
(2016) =
7. The IUPAC name of the following molecule is: o
Q (?)H (1) (2)-3-Ethylhept-2-en-6-one
Ph (2) (E)-3-Ethylhept-2-en-6-one
OH (3) (2)-5-Ethylhept-5-en-2-one
(1) (2S, 3R)-1-Phenyl-pentan-1-one (4) (E)-5-Ethylhept-5-en-2-one
(2) (2R,3R)-2,3-dihydroxy-1-phenylpentan-1-one
(3) (2S, 35)-1-Phenyl-pentan-1-one Answer Key
(4) (2R, 3R)-1-Phenyl-pentan-1-one 1 2 3 4 5 6 7 8 9 10

3 2 1 1 1 2 2 3 4 1

8. The IUPAC name of the following molecule is ...............

11 12
HZC=HC—CH2-CH2-9© T2

@]
(1) Phenylbutenylketone .- Solution ::
(2) 5-phenyl-5-oxo-1-pentene
(3) 1-phenylpenta-4-en-1-one 1. Solution:
(4) 1-phenyl-2-oxo-4-pentene 2 1
(2014) . /\/i
9. The IUPAC name of the following compound is: 5 4 3
Numbering starting from those carbon where methyl
= and double bond should near
0 Correct Answer is 3-Methylhex-3-ene

(1) (2)-3-Ethylhept-2-en-6-one 2. Solution:

(2) (E)-3-Ethylhept-2-en-6-one
(3) (2)-5-Ethylhept-5-en-2-one CH,CI
(4) (E)-5-Ethylhept-5-en-2-one

H,C.  COOH

Correct Answer is B

3. Solution:
10. The IUPAC name of Li[AlHa4] is:

o . . Q Q6 7
(1) Lithium tetrahydridoaluminate (lll) HyC~C—CHy CHy C—CH—CHs
(2) Lithium tetrahydridoaluminium (I11) 1 2 3 4 5 éH:ﬁ

3) Lithium tetrahydridoalumini .
(3) Lithium tetrahydridoaluminium Number starting from near to carbonyl carbon

(4) Lithium tetrahydroaluminate (I11) Correct Answer is 6-Methylheptane-2, 5-dione
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Solution:

Number starting from near to carbonyl carbon. R, S
nomenclature according to CIP rule 1%t priority goes to
highest atomic no. atom and then accordingly then for
clockwise direction gives R (for that lowest priority
group should be below the plane) and for anticlockwise
direction give S (for that lowest priority group should
be below the plane) numbering start from near to
functional group

Correct Answer is 1S, 5S-Bicyclo [3.2.1] octa-2-one

Solution:
c|:| cle3
HzC—CH—C=CHCH;
5 4 3 21

Numbering starting from near to alkene carbon
Correct Answer is 4-chloro-3-methylpent-2-ene
Solution:

@) H

(e}

Ph™ 1
OH

Numbering starting from carbonyl carbon. If the same

N

[
N

(@]

atom are opposite side then we called threo isomer.
Correct Answer is threo-1-phenyl-2, 3-
dihydroxypentanone

Solution:

5 4 3 2 1
Hzc:HC_CHz'CHz'CI.?
O

Numbering starting from carbonyl carbon
Correct Answer is 1-phenylpenta-4-en-1-one

Solution:

1
3 2

O

Numbering starting from near to carbonyl carbon

I\ AN
25

Correct Answer is (E)-5-Ethylhept-5-en-2-one
Solution:

Correct Answer is Lithium tetrahydridoaluminate (ll1)

11.

12.

Solution:

Br
Correct Answer is 2-bromo-8, 8-dimethylbicyclo
[3.2.1] octane

Solution:

(E)-5-Ethylhept-5-en-2-one

HP-SET

(2018)

The IUPAC name of the following compound is:

(1) (R)-3-(prop-2-enyl)hex-5-ynoic acid
(2) (S)-3-(prop-2-enyl)hex-5-ynoic acid
(3) (R)-3-(prop-2-enyl)hex-5-enoic acid
(4) (S)-3-(prop-2-yn-1-yl)hex-5-enoic acid
(2017)

IUPAC name of the following compound is:-

(1) 3-Ethyl-2, 2, 5-trimethyl hexane
(2) 3-tert-butyl-5-methyl hexane
(3) 4-Ethyl-2, 5, 5-trimethyl hexane
(4) 2, 2, 5-trimethyl-4-Ethyl hexane
(2014)

IUPAC name of the following compound is:-

“\\\OMG

o]
(1) (3R)-isopropyl-(2S)-methoxy-tetrahedrofuran
(2) (2R,3R)-3-isopropyl-2-methoxytetrahydrofuran
(3) (3R)-isopropyl-(2R)-methoxy-tetrahedrofuran
(4) (3S)-isopropyl-(2S)-methoxy-tetrahedrofuran
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Answer Key

2 3

4 1 2
:: Solutions ::

1. Solution:

15t number goes to carboxylic acid group and R, S
nomenclature according to CIP rule 1% priority goes to
highest atomic no. atom and then accordingly then for
clockwise direction gives R (for that lowest priority
group should be below the plane) and for anticlockwise
direction give S (for that lowest priority group should
be below the plane)

Correct Answer is (S)-3-(prop-2-yn-1-yl)hex-5-enoic
acid

2. Solution:

1%t select the long chain and numbering start from that
side where substituent should near
Correct Answer is 3-Ethyl-2, 2, 5-trimethyl hexane

3. Solution:

R, S nomenclature according to CIP rule 1% priority
goes to highest atomic no. atom and then accordingly
then for clockwise direction gives R (for that lowest
priority group should be below the plane) and for
anticlockwise direction give S (for that lowest priority
group should be below the plane) and numbering start
from oxygen

Correct Answer is (2R, 3R)-3-isopropyl-2-

methoxytetrahydrofuran
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MH-SET
(2020) (2019)
1. The correct order of stability of the following alkenes 5. The correct IUPAC name of the following compound is
is: CH,
o HaC HsC.__ _CH e
H,C E CHy H3CﬁCH2 H§C>_<CH§ HiC ﬁ E CHa
1 n m 1\% HO CHQCH3
HIV<ii<ll<l 2) <1V«
(1) (2) (1) 3-ethyl-5-hydroxy-1-methyl cyclohexane
3)IV<ill<I<ll 4)1<ll<IV<I
(3) (4) (2) 5-ethyl-3-methyl cyclohexanol
(2020)

(3) 1-ethyl-3-methyl-5-hydroxy-cyclohexane
2. The correct order of basicity of the following
(4) 3-ethyl-5-methyl cyclohexanol
compounds is:

CH (2019)
H s : .
NHs H:C—NH, H,C—N—CH, H;C—N-CH; 6. The correct order of dipole moment for the following
compounds is
| I 1 v
CH3 N02 N02 OH
(Hm<n<iv<l (2)IV<il<ll<l
(3)I<Iv<ill<in (4)n<iv<i<li
(2020)
CH3 NOZ

3. Which of the following compounds undergo fastest

(1 (n (1) (V)
(1) (1) < (1) < (Iv) < (1) (2) () < (1) < (1) < (1v)

(0) (o)
A B) (3) (1) < (1IV) < (IN) < (1) (4) (1) < (1) < (1) < (1V)
(2018)
7. the the of

Amongst following rate cis-trans

tautomerization?

isomerisation is expected to be highest in:

(o) (o)
Me Me
C) D) _ .
ij ij ? MeMe v \[3_4

(2019) Me
4. The correct order of acidity of the following molecules (€) M (D) O4
’ COOCH OH (2018)
COOH CHs 8. The correct order of acidity for the following
compounds is:
OH OH COOH OH
CHjy NO,
I I 1 v
(1) (V) < (1) < (1) < (1) OMe NO, CN NO,
(2) (1IN) < (1Iv) < (11) < (1)
(3) (1V) < (1) < (1) < (1)
(4) (IV) < (1) < (1) < (1) I m i v

(D m>r>n>1v (2)ytu>m>1>1v
(3)IV>1>1>11 4)msn>1>v
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(2017) F:C CFs FsQ  CFs HiC  CHs
9. The correct order of basicity of the following species is: FsC CF;
F4CCO, Cl,CCO, Br,CCO, F3C CFs Lo o, HC CHs
3
| I i CFs CFs ChHs
(1) 1>nr>1 (2)1>1>101 [ I i
(3)m>1r>1 (4)m>1>1 () 1>n>l (2)1>1m>1
(2016) (3)1>1> 1 (4) 1 >1>1
10. (2015)
S) 14. Cycloheptatrienyl bromide has structure:
Br
A [B] [C] . .
he th This compound is to:
A thet i A], [B], [C], gi : . . .
mong the three ions [A], [B], [C], given (1) behave like covalent compound and dissolves in
(1)A is aromatic, B is homoaromatic and C is
non-polar solvents
ti ti
antiaromatic (2) behave like ionic compound and dissolves in polar
(2)A is homoaromatic, B is aromatic and C is .
solvents like water
ti ti
antiaromatic (3) behave like coordination compounds
(3)A is aromatic, B is antiaromatic and C is o . .
(4) behave like ionic compound but dissolves in non-
homoaromatic
polar solvent
(4) A is homoaromatic, B is antiaromatic and C is (2015)
i
aromatic 15. Which of the following statements is not correct for
(2016)
Benzene?
11. .
(1) Itisa (4n + 2) = 6m-electron Annulene
0 (2) It doesn’t represent by a real cyclic structure
(3) It doesn’t show resonance phenomenon
[X] (4) It is entirely different than Annulene skeleton
The most correct statement about compound [X] is: (2015)
(1) It is aromatic 16. The organic reaction occurs when the HOMO of
(2) It is aromatic and has high dipole moment than nucleophile overlaps with the LUMO of electrophile to
expected form:
(3) It is aromatic bit has no dipole moment (1) A new o-bond
(4) It is antiaromatic (2) A new m-bond
(2016) (3) A new coordinate covalent bond
12. The carbonyl compounds exhibits electrophilic (4) A new lone pair/non-bonding electron pair
functionality because they have: (2013)
(1) A Low Energy LUMO ¢* orbital 17. Which of the following compounds is not aromatic in
(2) A Low Energy HOMO 1* orbital nature?
(3) A Low Energy LUMO 1* orbital (1) Cyclopentadienyl anion  (2) Pyrrole
(4) A Low Energy HOMO o* orbital (3) Fullerene Ceo (4) Azulene
(2015) (2013)
13. The correct order of acidity of the following 18. Which of the following is not a criteria for
compounds is (1) Presence of (4n + 2) delocalizable electrons
(2) Diamagnetic character
(3) Strong shielding-de-shielding pattern as a result of
induced ring current
(4) Paramagnetic character
IFAS Publications www.ifasonline.com



20 Organic Chemistry — Practice Book

(2021)
19. The correct order of polarity of the following functional
group is:
)?\ CH3-OH
| Il
X
HaC™ “NH, CHa~CHy—C=N
11l IV
(2) 111 <l <1V (2) I<IV <l < 11
(3) IV< i<l < 11 (4) <1V <l < |

(2021)
20. Which of the following reacts fastest with NaOMe?

Br Br NO
NO 2
(A) ©/ : (8) ©/
NO, CN
Br Br
NO, CN
(®) (D)
CH3 CH3
(2021)

21. Which one among the following arrows is the correct

representation of resonance?

(®) (D) /=

(2021)
22. Compound A at 25°C undergoes acetolysis 140000
times faster than compound B. Select the reason for

this behavior:

_OBs OBs
A B

(1) Anchimeric assistance
(2) Inductive Effect
(3) Field effect

(4) Resonance effect

Answer Key

2 3 4 5 6 7 8 9 10

4 4 3 2 4 3 2
11 12 13 14 5 16 17 18 19 20
2 3 2 2 3 1 3 4 2 1
21 | 22
2 1
:: Solutions ::

Solution: (4)

More substituted double bond is more stable.

Solution: (3)

Solution: (1)

In compounds first undergo fastest tautomerization

because after tautomerization it becomes aromatic.
COOH
COOH

Solution: (1)
OH
CH, NO,

I Il 1 v
Because first one is more acidic; second compound is
less acidic than first because +| effect of methyl group
destabilise the carboxylate anion then third one and
fourth.

Solution: (4)
CHj
5
4
1

HO™ ™ 3 CH,CH,

Correct Answer is 3-ethyl-5-methyl cyclohexanol
Solution: (3)

J'[CH3 iNo2
iCH3 iNOZ

Because the more dipole moment presents in second

1N02 ¢0H

compound compared to fourth compound because in
compound four OH group have +M and -I effect but in
compound second methyl group have only +| effect.
Solution: (2)
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10.

11.

Solution: (4)
OH OH COOH EOH
OMe NO, CN NO,
I 1I 111 v

Because, third one is more acidic because acid group
present then second because -l effect of NO2 group
stabilise the negative charge then first and four
respectively.
Solution: (3)
F,CCO, Cl,CCO, Br,CCO,

I Il I
Third one Is more basic because less electronegative
Bromine atom and first one is less basic because more
electronegative Fluorine atom withdraw electron
density itself.
Solution: (2)
Rule for Aromaticity:-
If compound obey: - 4n+2me, Planar, Cyclic & cyclic
Conjugation then this compound are aromatic.
If compound obey: - 4n me, Planar, Cyclic & cyclic
Conjugation then this compound are Anti-aromatic.
If compound doesn’t have (Planar, Cyclic, Conjugation)

one of these three then this compound are non-

aromatic.
O
® @ ©
[A] [B] [C]

Correct Answer is A is homoaromatic, B is aromatic and
C is antiaromatic. A is homoaromatic because it
contains one SP3 carbon and B is aromatic because it
follows 4n+2m electron rule it is planar, conjugated and

cyclic and C is antiaromatic because it follows 4n nt

OQ

+

electron.
Solution: (2)

Correct Answer is It is aromatic and has high dipole

moment than expected

12.

13.

14.

15.

16.

17.

18.

Chapter-2 GOC 21

Solution: (1)

Correct Answer is A Low Energy LUMO w* orbital
because carbonyl carbon has SP? hybridized. Hence,
they have low energy Lowest Unoccupied molecular
Orbital (LUMO) mt*.

Solution: (2)
FsC CFs PG CFs HsC  CHg
F3C CF3
FsC CF HC CH
3 3 F3C CF3 3 3
CF3 CF4 CHs

Correct Answer is | > Il > 1l | compound has more
acidic proton because CFs group have -1 effect and after
removing proton it becomes aromatic Il compound is
less acidic because after removing proton it becomes
Non-aromatic and Ill compound is more acidic than
second because after removing proton it becomes
aromatic compounds.

Solution: (2)

Br <— + Br

Correct Answer is behaved like ionic compound and
dissolves in polar solvents like water. It is behaved like
ionic compound because after ionisation it becomes
aromatic and ionised compound are dissolve in polar
solvent.

Solution: (3)

Correct Answer is It doesn’t show resonance
phenomenon

Benzene ring has resonating structure. Hence it always
shows resonance phenomenon.

Solution: (1)

When HOMO of nucleophile (electron rich moiety) and
LUMO of electrophile

overlapped then formation of o bong.

(electron deficient moity)

Correct Answer is A new g-bond
Solution: (3)
Cyclopentadienyl anion, Pyrrole, and Azulene are
aromatic compounds because they follow 4n+2n
electron rule and they are planar, cyclin and they have
conjugation.

Correct Answer is Fullerene Ceo

Solution: (4)

Aromatic compound is: -

Obey 4n+2 e rule.
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Aromatic compound has diamagnetic character and (2018)
anti-compound have paramagnetic character. 4. Which one of the following shows highest dipole
Aromatic compound shows strong induced ring moment?
current. (1) 1,3-dchlorobenzene
19. Solution: (2) (2) 1,3,5-trichlorobenzene
20. Solution: (1) (3) 1,4-dichlorobenzene
21. Solution: (2) (4) 1,2-dichlorobenzene
22. Solution: (1) (2018)
The interaction of an electron pair (either lone pair or 5. Which is the weakest base among the following?
Pl bond) with an adjacent reaction center reaction is O
CI—< >—NH2 ) HsC
called as neighboring group participation also termed
as Anchimeric assistance.
OBs OBs
C) H3C—OONH2 OzN@
(2017)
A B 6. Arrange the following in the increasing order of acidity.
COOH
In Compound A pi-bond bond present hence ) qooH » COOT\‘OE s 7o
Anchimeric assistance(neighboring group participation ) ) )
presence while in Compound B no Anchimeric
assistance(neighboring group participation). (1) (i) < (ii) < (iv) < (iif) (2) (i) < (iv) < (iii) < (")
Hence Rate of acetolysis (solvolysis) of Compound A (3) (i) < (iii) < (iv) < (if) (4) (iii) < (i) < (iv) < (i)
is faster than compound B. (2017)
7. Which of the following statements is wrong?
Kerla-SET (1) Benzene, and [6] annulene is aromatic
(2) Cyclobutadiene, and [4] annulene is antiaromatic
(2019) (3) Cyclooctatetraene, and [8] annulene is nonaromatic
1. Which of the following statement is true? (4) Cyclodecapentaene, and [10] annulene is aromatic
(1) An aromatic compound is less stable than an (2017)
analogous cyclic compound 8. The increasing order of stability of the following free
(2) An antiaromatic compound is less stable than an radicals is
analogous cyclic compound i) CHs ii) CFsiii) CH,F iv) CHF,
(3) An antiaromatic compound is more stable than an (1) i< iii < iv < ii (2) i< ii < iii < iv
analogous aromatic compound (3) i< iii < i < iv (4) i <i< i < iv
(4) An antiaromatic compound must be a planar cyclic (2017)
compound with an interrupted ring of p-orbital 9. Which among the following ion is homo aromatic?
bearing atoms and the m cloud must contain an odd + n
number ofpairs of  eletrons. A) @ B) A
(2018)
2.  Which among the following is aromatic?
(1) Cyclopropene (2) Cyclopropenyl cation + pa
(3) Cyclopropenyl anion (4) Cyclopropane C) @ D)
(2018)
3. Which is more acidic?
10. The hapticity of cyclopentadienyl is/are
J ORI GIE] 1 @3
(3)5 (4)1,3and5
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11.

12.

13.

14,

15.

16.

17.

18.

The stability order of carbocations
(1) CeHs*< p-ClCsH4-CH2*< CeHsCH2*
(2) CeHs*< CsHsCH2*< p-ClCsHa-CH2*
(3) CeHsCH2*< CeHs*< p-ClCsHa-CH2*
(4) p-ClCsHs-CH2*<CsHs*< CsHsCH2*
(2016)

Which among the following is/are antiaromatic?

_ +
1) &Cji] 2) iiii] 3)

(1) (i) & (ii) only

+

+
)

(2) (ii) & (iii) only

(3) (iv) only (4) (ii) only

(2015)
The stability order or carbocations
(1) CeHs*<CeHsCH2*<p-ClCsH4-CH2*
(2) CeHsCH2*<p-ClCsHaCH2*<CeHs*
(3) CeHs*<p-CICeH4-CH2*<CeH5CH2*
(4) CeHsCH2*<CeHs*<p-CICsH4CH2*

(2015)
The stability order of the following free radicals is
CeHs  CgHsCHp  (CeHe)sC  (CeHs)oCH

| I I v

(1) i<ii <iii <iv (2) iv < ii <i< iii
(3) iv < iii <i<ii (4) i< ii <iv<iii

(2015)
Which among the following can have permanent dipole
moment?
O~

| Il ] \

(1)1, 11 & I (2) 11, 11 & IV
(3) 1 &IV (4)1 &IV

(2013)

Which of the following is non-aromatic?

a) Z§%;7 b) AZ;;Q c) é%:l d) <i;;;j
H H H H H

Which among the following compound is most
aromatic?
(1) Pyrrole (2) Pyridine

(3) Pyrimidine (4) Thiophene

The hybridization state of the triple bonded carbons in

benzyne is ----- .
(1) sp? (2) sp
(3) sp? (4) nil

19.

21.

Chapter-2 GOC 23

(2012)
Which of the following carbocations is least stable?
(1) Phenyl (2) Benzyl
(3) Ethyl (4) Isopropyl

. The most acidic proton in the following compound is

attached to carbon ----- .

#CHs- 3CH2- *CH2- 'CHO
(2) 2
(4) 4

(1)1
(3)3

(2012)
Tropilium cation is ----- .
(1) Antiaromatic (2) Homoaromatic
(3) Heteroaromatic (4) Nonaromatic

:: Solution ::

Solution: (2)

Correct Answer is antiaromatic compound is less stable
than an analogous cyclic compound

Solution: (2)

Correct Answer is Cyclopropenyl cation

Because Cyclopropenyl cation follows the huckle rule
hence it is aromatic and Cyclopropene doesn’t have
the conjugation. Hence, it is nonaromatic.
Cyclopropenyl anion have 4 electrons hence it is
follows antiaromatic. Cyclopropane doesn’t have
conjugation, planarity hence it is nonaromatic.

Solution: (2)

a)© o () o) el

Compound B have more acidic proton because after

removing hydrogen it became aromatic compound.

Solution: (4)
B) H3CONH2

Solution: (4)
A) Ck—%<::>%—NH2
D)OzN—*<::>%—NH2
group is strong electron withdrawing and we

C) H3C_04®7NH2

-NO2
know that EWG decrease the basicity of aniline.

Solution: (3)

COOCH

COOCH COOCH

N
© NO,
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Compound 2 is more acidic because Ortho effect and
after that compound 4 is more acidic because EWG

para to -COOH group. Compound 1 is less acidic.

7. Solution: (4)

[10] Annulene or Cyclodecapentaene

This compound is non-aromatic due to loss of
planarity.
8. Solution: (1)
"CHy; "CF3  CHF ‘CHF,
| Il 1] v

11" is more stable radical due to —I effect of F and I5tis

less stable due to no effect of H.

9. Solution: (4)

+ +
Anti-aromatic Aromatic

Aromatic  Homo-aromatic

10. Solution: (4)
Heptacity: - Coordination of a ligand to metal centre

via uninterrupted and contiguous series of atom.

T Y

1-heptacity 3-heptacity 5-heptacity
11. Solution: (1)
éHz +
. CH,

© Cl
! I J

Carbocation less . More stable
Benzylic -
stable at Sp? carboiation is due to delocalization
hybridized carbon less stable due to
atom -| effect of -Cl
12. Solution: (4)
+ + @

Homo-aromatic

Aromatic Anti-aromatic

Aromatic

13.

14.

15.

16.

18.

Solution: (3)

CH;
. CH,

© Cl
J 1 l

Carbocation less Benzylic More stable

stable at Sp? carbocation is due to delocalization
hybridized carbon less stable due to

atom -| effect of -Cl

Solution: (4)

O OO0 OC

less stable more stable
due to donation or
delocalization of
3 phenyl group
Solution: (3)

080 O3 OO oA

| | ]
Qf
i

Anti-aromatic Aromatic

Aromatic ﬂ

Permanent

Permanent dipole moment
dipole moment

Solution: (4)

v o O O
+ N ~
. H ) _
Aromatic Aromatic Aromatic  Non-aromatic
. Solution: (2)

Pyrrole Pyridine Pyrimidine Thiophene
Pyridine is most aromatic because fully m-bond
conjugation.

Solution: (3)

Sp?
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19. Solution: (1)

£ : . HaC
CHz HaC—CH; >+
HaC

Stabilized by

. Benzylic : ) Stabilized by
carbocation carbocation Hygir‘co;‘”%at;"” Hyperconjugation
less stable at more stable and + efrect o and + effect of

Sp? hybridized  due to methy! group methyl group

carbon ddelocalization

20. Solution: (2)

5 H<—>/\/\H

Acidity is directly proportional to stability of conjugate
base.

21. Solution: (2)
N

O

Tropolium cation
Homoaromatic

K-SET

(2020)

1. Among the following identify the aromatic compounds

0] i (i) @ (iii) O (iv)

(1) i and iii (2) ii and iv
(3)iandiv (4)iandii
(2020)
2. Arrange the following carbocation in decreasing order

of stability

0} g\ (ii) H\/ (iii) )\ (iv) 2

(1) i>ii >iii > iv (2) iv >i>iii > ii

(3) iii >i>ii >iv (4) iv > ii >i>iii

(2020)
3. Among the following the strongest nucleophile is
A) CHsSH  B) CH,COO C) CH3NHz D) NCCH,
(1) C,HsSH (2) CH;C00
(3) CH;NH, (4) NCCH,
(2018)

4. Which of the following is a non-aromatic annulene?
(1) 18 —annulene (2) 8 —annulene dianion

(3) 8 —annulene (4) 9 —annulene anion

5.

8.

9.

Chapter-2 GOC 25

(2018)
In the following reaction, the number of isomeric deutero

anilines formed is

Br
KNH,
Lig. NH3
D
(1) only one (2) only two
(3) three (4) four

Crown ether and creptate have
(1) N and O donor atoms respectively
(2) Sand N donor atoms respectively
(3) O and N donor atoms respectively
(4) O and S donor atoms respectively
(2018)

In the following molecule, the hybrid state of 1 and 3
carbon atoms is
CH2=C=CH2

(2) sp2

(4) sp3d

(1) sp

(3) sp3
(2016)

Arrange the following carbocations in decreasing order

of stability.

a)/ﬁ@/

d) @

(1)c>a>b>d
(3)a<b<c<d

(2)d<b<ax<c
(4)a>b>c>d

(2015)
Which of the following Obey Huckels rule?

o0 L O

@
I 1 T v
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(1) 1, 11 and 111 (2) 11, 1l and IV (2014)
(3) 11, 1IVand | (4)1v,1and Il 14. The correct order of stability of carbanions is:-
i PheH
10. The hybrid state assume by N in ) CHa
Q
piperidine { NH ) CHNO;,
Q
(1) sp (2) sp? iii) CH,COOEt
3 2 Q
(3)sp (4) dsp V)  CHoCOCHs
. (1) iii <i<ii <iv (2) iv <i<iii < ii
11. Match the following:
- - (3)ii <iv<iii <l (4) i<iii <iv<ii
List-I List-ll
(2013)
(Acid) (pKa) . L
15. Which of the following is a stronger base and a better

i) HF a)9.31 _

_ nucleophile?

||) CH3COOH b) 6.37 (1) “NH, (2) “OH

iii) HCN c) 3.45 (3) ~CH, (4) F-

iv) H2COs d) 4.76 (2013)
(1) i-c; ii-d; iii-a; iv-b (2) i-a; ii-b; iii-d; iv-c 16. Which of the following compounds has the lowest pka?
(3) i-b; ii-a; iii-c; iv-d (4) i-d; ii-a; iii-c; iv-b (1) p-methylphenol (2) phenol

(3) p-chlorophenol (4) p-nitrophenol

12. Which of the following are aromatic?

1) @ 2) V Answer Key
E i 1 2 3 a4 5 6 | 7| 8]| 9|10
3 3 4 3 3 3 2 1 1 3
o 11 | 12 | 13 | 14 | 15 | 16
3) @ 4) @ 1] 23] 4] 3] 4
@ .
(2) (i) and (ii) are aromatic it Solution
(2) (ii) and (iv) are aromatic 1. Solution: (3)
(3) (i), (ii) and (iii) are aromatic Rule for Aromaticity:-
(4) (ii), (iii) and (iv) are aromatic If compound obey: - 4n+2me, Planar, Cyclic & cyclic
(2014) Conjugation then this compound are aromatic.
13. Which of the following statement is correct? If compound obey: - 4n me, Planar, Cyclic & cyclic
© Conjugation then this compound are Anti-aromatic.
@ If compound doesn’t have (Planar, Cyclic, Conjugation)

O one of these three then this compound are non-

aromatic.

I Il ® O] —\O S)
land Il are A @ O @
(1) Both aromatic Aromatic Anti-aromatic  Non-aromatic Aromatic
(2) Antiaromatic and aromatic because acyclic
(3) Aromatic and antiaromatic 2. Solution: (3)

(4) Both antiaromatic Me Me Me
@M\e S N S Me> @
Me Me
Me Me Me Me

No. of a-Hydrogen = No. of Hypergative structure.
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ao- Hydrogen is directly proportional to stability of
carbocation.
3. Solution: (4)

Negative charge more nucleophilic than lone pair.

O
Me C o |:> Negative charge stabilized by conjugation and negative charge on more
electronegative atom. hence, weak nucleophile.

N=C- CH2 |:> Negative charge on carbon atom i.e. less electronegative atom.
Hence, strong nucleophile.

4. Solution: (3)

Y O O o

X [9] annulene anion

[8] annulene dianion [8] annulene L
[18] annulene Aromatic Non-aromatic aromatic
Aromatic because non-planar
5. Solution: (3)
NH, NH;

NH 1 D2
KNH;

NHg Lig. NH3

6. Solution: (3)
o
G,
O\_/O
15-crown-5
Oxygen is a donor atom in crown ether and Nitrogen is

donor atom in creptate.
7. Solution: (2)

Sp
) H,] 3H
H 2 H
Allene
8. Solution: (1)
Me Me Me
@M\e %M ?J\/Me ®
> e > >
Me Me Me Me Me Me

No. of a-Hydrogen = No. of Hypergative structure.
ao- Hydrogen is directly proportional to stability of

carbocation.

Chapter-2 GOC 27

QO

4n pi electron
Non-planar
cyclic
conjugation

9. Solution: (1)

c2 @

4n+2e
planar
cyclic
conjugation

4n+2e
planar
cyclic
conjugation

4n+2e
planar
cyclic
conjugation

10. Solution: (3)

N
b
Piperidine
11. Solution: (1)
12. Solution: (2)

O@

Aromatlc

Sp3

¢ O

anti- aromatlc .
Aromatic

anti-aromatic

13. Solution: (3)
Rule for Aromaticity:-
If compound obey: - 4n+2me, Planar, Cyclic & cyclic
Conjugation then this compound are aromatic.
If compound obey: - 4n me, Planar, Cyclic & cyclic
Conjugation then this compound are Anti-aromatic.
If compound doesn’t have (Planar, Cyclic, Conjugation)
one of these three then this compound are non-

aromatic.

Y

Aromatic anti-aromatic

14. Solution: (4)
CHy
O =

H>C *[r\l o

Less stable because disturb aromaticity

|:> More stable because -NO, group have more electron withdrawing power

[¢]
Lk

H{CAOEt H,C” Ot

o]

+M effect
X
Ho.C” CHa

+| effect
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15. Solution: (3)

"NH,

Electronegativity order:-F > O >N >C

Electronegativity is directly proportional to stability of negative charge and

CHs, inversally proportional to Nucleophilicity

_CH3 is stronger base and better nucleophile

16. Solution: (4)

pKa is inversely proportional to acidity.

OH

NO,
This compound is more acidic because conjugate base
is stabilised by —M effect of -NO2 group. Hence, less
pKa.

TEL-SET

(1) (b) > (c) > (a)
(3) (a) > (b) > (c)

(2) (c) > (b) > (a)
(4) (b) > (a) > (c)

(2014)
The HOMO-LUMO gap in the following four compounds
from 1 to 4.

e

i
”
4)

(1) Increases

(2018)
1. Among the following the aromatic compounds are (2) Increase and then decrease
(3) Decrease and then increase
(4) Decreases
(2014)
Arrange the following in an increasing order of pKa
I Il 1] values
(1) 1, Il and 1 (2) I'and 11 i) H,C—-NO,
(3)and 1l (4) land 11l 0
(2018) ) )J\
2. The correct order of acidity of the compounds given i) HsC NEt,
below is 0
HsC CH
RRNIVAL i @ ’ ) H3CJ\CH3
Fsc/U\CFs V HiC CHs (1) (i) > (ii) > (iii) (2) (ii) > (iii) > (i)
CFa CHs (3) (i) > (i) > (ii) (4) (ii) > (i) > (iii)
T 2 3 Identity the aromatic compound.
(1)2>3>1 (2)3>1>2
(3)1>3>2 4)1>2>3 A) @
(2017) ®
3. Azuleneis:
(1) Aromatic and has no dipole moment B) |
(2) Anti-aromatic and has no dipole moment o
(3) Non-aromatic and has high dipole moment
(4) Aromatic and has high dipole moment S
(2017) C) @
4. The correct order of basicity for the following anions
is:
(a) o-Nitro phenoxide; = |
(b) m-Nitro phenoxide; D) \O
(c) p-Nitro phenoxide ion ®
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8. Theisoelectronic compound with naphthalene is

:
. OO
X
o D
O
0 D)

9. How many types of enolates are possibleby treating
ethylmethylketone with abase?

Ho
H3c’C\”/CH3 Base > Enolates
0]
(1) One (2) Two
(3) Three (4) Four

(2013)
10. Non-aromatic compounds among the following

Chapter-2 GOC

(2012)
11. The Z,Z,2, 2, Z—-isomer of [10] annulene is

Answer Key
4 5 6 7 8 9 10
4 3 4 1 4 2 4 3 3 2
11

:: Solutions ::

1. Solution: (4)
Rule for Aromaticity:-
If compound obey: - 4n+2me, Planar, Cyclic & cyclic
Conjugation then this compound are aromatic.
If compound obey: - 4n me, Planar, Cyclic & cyclic

Conjugation then this compound are Anti-aromatic.

N
H If compound doesn’t have (Planar, Cyclic, Conjugation)
The correct combination is one of these three then this compound are non-
(1) M and IV (2) land IV aromatic.
(3) Iland IV (4) 1and I
Non-aromatic ;
aromatic i
due to non-planar aromatic
IFAS Publications www.ifasonline.com
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2. Solution: (3) Hzé—NOQ More stable negative charge
FsC CFa Me Me
oF ; ; o) o
FsC 3 M Me -
. H € H;{ H,C~ “CHa ch)\CH3
CFa Me
. H* -H* g?\ Ko
-H _ 3 - +
\ J H.C NN —> Hzc)\\N/\ less stable negative charge
FsC CFa W Me Me 7. Solution: (4)
FoC oy CFa © Me/@\'\/Ie @ Anti-aromatic
CFj4 ﬂ Me ®
ﬂ Anti-aromatic ﬂ | non-aromatic
Aromatic Aromatic o
& ﬂ but
. negative charge €
neggt_lve charge less stable due to
stabilised by Less stable 'effect of Me group .
-| effect of Non-aromatic
-CF3 group
ﬂ less acidic V
o ~ | Aromatic
More acidic 0]
®

3. Solution: (4)
_ 8. Solution: (3)
@@ - ’ Naphthalene has 10 electrons.
Isoelectronic means same electron.
e
Azulene are aromatic and has high dipole moment. O‘ |::> 8 electron
4. Solution: (1)

- 0
o e}
@\ @O ::> 6 electron
©/N02
NO,
NO, XN
! I It > 10 electron
less basic More basic more basic than | and O

less basic than I

because negative because negative :

charge conjugated with charge not because negative

-NO, group and -NO, conjugation with charge conjugated with ::> 0 electron
group is near to -O" -NO, group -NO; group and -NO,

group is away from -O"
5. Solution: (4)
If conjugation increase then HOMO-LUMO gap 9. Solution: (3)

decrease. o o o o
6. Solution: (2) )]\/ _Base )\’ + )\/ +%\/

pKa is inversely proportional to acidity.
trans Cls

Acidity is directly proportional to stability of negative

charge.
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