ALLENC® JEE Advanced Chemistry 10 Years Topicwise Questions with Solutions
ORGANIC CHEMISTRY

STEREOISOMERISM
1 The tota number of chird molecules formed from one molecule of P on complete ozonolyss (Os, Zn/H0) is
[JEE(Advanced) 2022]

AN

2. Among the following, the conformation that corresponds to the most stable conformation of
meso—butane-2,3-diol is— [JEE(Advanced) 2021]

OH OH

OH
OH Me OH H OH
H Me H OH

(B) (©) (D)
H Me Me H
M H H Me I Me

OH Me

(A)

3. Given

CHO
H— OH
HO——H
H — OH
H — OH

CH,OH

HNO, .
[a]p = +52.7°

D-Glucose

The compound(s), which on reaction with HNO; will give the product having degree of rotation, [ao]p = —52.7°

is (are) [JEE(Advanced) 2021]
CHO CHO CHO CHO
HO——H HO——H HO——H H ——OH
A) Ho—H ®) Ho—1H © H—-oH ®) H—oH
H——OH H——OH HO——H HO——H
H —— OH HO——H HO——H H —— OH
CH,OH CH,OH CH,OH CH,OH
4, Newman projections P, Q, R and S are shown below :
OH
CHs HsC<J-CHs CHs CH;
HO CH; H H C,Hs H CoHs CH(CHy),
H
3C CoHs H CoHs HO CH H H
CH3 CH3 C Hl: OH
P Q R S
Which one of the following options represents identical molecules ? [JEE(Advanced) 2020]
(A)Pand Q (B)Qand S (C)QandR (D)Rand S
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5. The Fischer projection of D-erythrose is shown below. [JEE(Advanced) 2020]
CHO
H——OH
H——OH
CH,0OH
D-Erythrose

D-Erythrose and its isomers are listed as P, Q, R, and S in Column-I. Choose the correct relationship of
P, Q, R, and Swith D-erythrose from Column 11.

Column-| Column-I1

OHC '~
P. H"‘% 1. | Diastereomer
OHC

©)

H

HO H
OH
OH
0. HOQ‘}-—@H 2. | Identical
H OH
onc 1, o
R. \sﬁ 3. | Enantiomer
H 8n OH
OHC OH
S Ho\"' \'"OH
H

H
AP>2Q—>3 R—>2S5->2 BP>3Q>1LR—>1S—>2
CP->2Q0->1LR>1S->3 DODP>2Q—>3R—>3S—>1

6. An organic compound (CgH100) rotates plane-polarized light. It produces pink color with neutral FeCls
solution. What is the total number of &l the possible isomers for this compound?

[JEE(Advanced) 2020]
7. For the given compound X, the total number of optically active sterecisomersis

[JEE(Advanced) 2018]
HO HO

X —em Lhis type of bond indicates that the configuration at the
specific carbon and the geometry of the double bond is fixed

P . This type of bond indicates that the configuration at the

HO specific carbon and the geometry of the double bond 1s NOT fixed
HO

8. In the following monobromination reaction, the number of possible chiral productsis
[JEE(Advanced) 2016]
CH,CH,CH,
Br,(1.0 mole) -
300°C

H Br

CH,
(1.0 mole)

(enantiomerically pure)
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9.

10.

11.

12.

For 'invert sugar', the correct statement(s) is (are)

(Given : specific rotations of (+)-sucrose, (+)-maltose, L-(—)-glucose and L-(+)-fructose in agueous

solution are + 66°, +140°, -52° and + 92°, respectively) [JEE(Advanced) 2016]

(A) 'invert sugar' is prepared by acid catalyzed hydrolysis of maltose

(B) 'invert sugar' is an equimolar mixture of D-(+) glucose and D-(-)-fructose

(C) specific rotation of 'invert surgar' is —20°

(D) on reaction with Br, water, 'invert sugar' forms saccharic acid as one of the products

The total number of stereoisomers that can exist for M is: [JEE(Advanced) 2015]
H,C CH,

H,C
M O

The total number(s) of stable conformers with non-zero dipole moment for the following compound is
(are) [JEE(Advanced) 2014]

Cl

Br CH,
Br——Cl

CH,

Consider all possible isomeric ketones including stereoisomers of MW = 100, All these isomers are
independently reacted with NaBH4 (NOTE : stereoisomers are also reacted separately). The total number
of ketones that give aracemic product(s) is/are [JEE(Advanced) 2014]
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1 Ans. (2)
Sol.
P
HO® OH
l 0O;/Zn/H,0
. OH
o) Q “, @) 4 oH
N2 AN oS 2
Achiral HO "o
Achird Chiral Achird Chiral
/ \ O\/
o7 3 0 N
e
HO Achird
Achird
2. Ans. (B)
CH, OH-..
o H——on H OH
H—— OH - Most stable
CH H Me conformation
3 Me with H-bonding

Meso butane —2,3,—diol
3. Ans. (C, D)

CH=0 COH
ol i o H— OH
HO——H  HNO; HO—H
H——OH > H——OH (P

H—— OH H OH
CH,OH COH
[(I]D =52.7°

The enantiomer of P has rotation -52.7° is as follows
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COZH COzH
HO—H H — OH
H—— OH H—— OH
HO——H HO——H
HO——H H —— OH
COH CO:H
A
dil. HNO3 Tdil. HNO3
CH=0 CH=0
HO——H H ——OH
H——OH H—— OH
HO—T—H HO——H
HO——H H —— OH
CHZOH CH,OH
© (D)
4. Ans (C)
CHs
OH CHjs
Sol. P. 45 23 3-trimethyl pentan-2-ol
CH3 2 CoHs
1CH3

Q. 3-ethyl-2-methyl pentan-2-ol
C2H5
CoHs
R. H 3-ethyl-2-methyl pentan-2-ol

5CH3
CoHs
CH3 3-ethyl-2-methyl pentan-3-ol

QandRissame.
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5. Ans (C)
CHO
Sol. H——OH
H——OH
CH,—-OH
D-Erythrose
CHO
Compound P H——OH Itisldentical
H——OH
CH,—-OH
CHO
Compound Q HO——H It is Diastereomer
H——OH
CH,—-OH
CHO
Compound R H——OH It is Diastereomer
HO——H
CH,-OH
CHO
Compound S HO——H It is Enantiomer
HO——H
CH,-OH

Ans. P-2,Q-1,R-1, S-3
6. Ans (6)
Sol. CgH100, — Gives FeCls test means Phenol derivative

\

Rotate plane polarized light means optically active

oH OH
OH OH
@i @f
OH
OH
OH
----- |||II||OH

®

T

||I|||||O
T

OH

o

Q-1

R-1

S3

ALLEN®
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7. Ans (7)
8. Ans (5
CH,CH,CH, CH,CH,CH, CH,CH,CH,
Br,(1.0 mole) |
. H Br 2 > H Br Br Br
s 300°C | ¥
CH, CH,-Br CH,
(1.0 mole) (Chiral) (Achiral)
(enantiomerically pure)
CH, CH, CH,—Br
CHZCHs CH2CH3 H— Br Br— H H— H
H——Br  Br——H H——H H——H H——H
+H——Br H——Br + y——Br " y——Br + H——Br
CH, CH, CH, CH, CH,
(Chiral) (Chiral) (Achiral) (Chiral) (Chiral)

9. Ans (B,C)
Sol.  Invert sugar is equailmolar mixture of D-glucose and D-fructose which is obtained by hydrolysis of sucrose

+520+(-92°) _

Specific rotation of mixtureis half of sum of sp. rotation of both components 20°

OH H H HO H,0" _ _
H O CH,0H — —>D-glucose (sp. rotation +52°) + D-fructose (sp. rotation —92°)
H OH OH H

Sucrose sp. rotation + 66°

CHO COOH
H——OH H——OH
HO——H Br,, H,0 HO——H
—
H—t—OH H——OH
H——OH H——OH
CH,OH CH,OH
D-glucose D-gluconic acid (not saccharic acid)
D-fructose — B2 ™0 | No reaction
10. Ans (2

Sol. M isaorganic compound known as camphor. M contains two rigid chiral centre so it can exist only in
two enantiomeric forms.
H,C CH, i H,C CH,

H,C S H,
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11.  Ans. (3)

so. © CH, B I
Br——CH, _ Cl——Br _ Br
Br——cl -~ Br——cCl -~

CH, CH, H3CCH3
Stable conformer (with p # 0)
Cl CH, Br
Br Cl Br. Cl Br. cl
o, Br Br cl al CH,
CH, CH, CH,

(Me-Me) gauche (Br-Me) gauche (CI-Me) gauche

12. Ans (5
Sol. M. wt 100 of ketone
So m. formula= CgH120

(1) n-Butyl —l(li—CHg n-buty! CH-CH,
OH
(2) Isobutyl —ﬁ—CH3 Isobutyl <CH-CH, allare
NaBH, 6H + racemic mixture
(3) 3° butyl —ﬁ-CHg 3*butyl-CH-CH
O OH
iy c
(4) CH3—CH2—CH—ﬁ—CH3 e

R(2%utyl) OH
CH, 2-dcohols (R,R) & (R,S)

| X TN
(5) CH4—CH—CH _ﬁ CH, NaBH, '\ diastereomeric pair
O CHy~CH,~CH-CH-CH;

S(2%utyl) )
CH, OH

2-adcohals (S,9) & (SR)
diastereomeric pair

(6) n-propy! _ﬁ_Et n-propyl -CH-Et

© OH (¥) racemic
(7) Isopropyl —-C-Et [ NeBH. mixture
I Isopropyl CH-Et
(+) racemic
mixture
(1;2;3;6;7)
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