2.

» |30MER|S|V| (Structdral & Stereoisomerism)

7

replace H, with D and Hy, with H -

CH, > (X
H,——Hy, :
H—1—Br

replace Hy, with D and H, with H

55 > ®

Relation between (X) and (Y) is :
(a) enantiomers (b) diastereomers
(c) E and Z isomer : (d) constitutional isomer

Which of the following cyclopentane derivative is optically inactive ?

CHj; CH,
(©
H OH @H
CH,
T
CHy

H

OH
(a) (b)
H CH,
OH H
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Which is the most stable conformer along the 2, 3 C - C bond axis of the compound ?

H,C F
Hﬁu}{
H,yC CH,
F F ~ CH, H
H CH,4 H CH4 H H H3C F
(@) cHy ® H CH; (© F (@) HsC H
CH; H H,C CH3 CH, H,C
Assign double bond configurations to the following :
COOH
NC
CH,0H'
‘ H,N - H,C CN
(@ E (b) z (c) E,E @zz

~ 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 ?
CH,

\"ICOOH
CH,
(@1 (b) 2 (@ 3 @) 4
How many meso isomers of C,H,Cl, will be ? :
(@) 0 (b) 1 @2 @ 3
The stable form of trans-1, 4-dimethylcyclohexane is represented as: |
CHj
CH,4
(@ _ﬁ (b)
CH
- » CHz

CHj,

© PO L7 cHy (d)
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8. Which of the following compound is non resovable (meso) compounds ?

@ @‘ © P@ (d) All of these

9. HO-CH,-CH,-F
(2 (3

Which conformer of above compound is most stable across C; —~C3?
(a) staggered (b) eclipsed (partially)
(c) gauche (d) fully eclipsed

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

10.

fluorometholone

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

0/
N OQ
H 0)
' 0
Ny Bk ‘

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

™

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

' S
N “N\CH
. 3
(o) HyH, T & \© ® ©/
HaC



e
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o—2
CH, .
© d
Hl/lh
0 HO COOH
. _OH
14. sl (A) ; Unknown compound (A) is :

*

OH OH (0]

(&
o) OH
(@) (b) © (@)

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

HO : CO,H

14
(0]
0]

H
‘\‘\\
Cla, H 3

H Br CH(CH3), 2 H
) a ©am )
H;C, H HyC, H
%, o ’-f
[6) 0 0
wv) (vn

(a) 1and II (b) Il and IV (c) I, IVand VI (d) I, I, 11T and VI
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17. The structure of (S)-2-fluorobutane is best represented by :

F
F N
| 4 \\\\C - H
(a) CH, CHCH,CH,4 () HsC" 4
’ ' CH2CH3
1’\ CH,3
C-F
) F
(©) Hac" d ' © ()
18. How are the following compounds related ?
H3C A Br ; CHjy
‘%, Y %, Br
& Br &
H Br H
(a) Diastereomers o - (b) Enantiomers
() Mesq 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-Dibromo-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 ¢y OH HO Me Me H
HO NH H OH HO H H OH
Me , Me H OH

P Q R S

(@ P,Q (b) P,R (©) R,S d Q,s
21. The binaphthol (Bnp) is: A

(a) an optically active compound having chiral centre

(b) an optically inactive compound

(¢) 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

(@) /Y : kb)
Cl

\‘\\\ .
© O CC - @
“ cl Gl c
23. The maximum number of stereoisomers that could exist for the compound below ?
Br Br

QI n
,,’I
i O\
b"w
0

. Br Br
(@ 6 () 8 (© 10 d 16

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

>
s

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

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

a b

N
(@a=R;b=R b)a=R;b=5s
(©)a=S;b=R (da=S;b=5§

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

b= ,
@ \ﬁj\ ®) /m! © /m’ ) m,
) L~

27. Which of the following compounds is most stable ?

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

|08
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29.

30.

. 31.

: Ph
am NH3+CH3 H+CH3 aw) Ph+H CH3+H
H

. — —— e y 2 - 4 -vl,..., 79‘

dsdiid an

% @ 0 T @ Vl:&

Wthh palrs of the salts would have identical solubllmes m methanol ?
NHS

H
M H—-\—CH3 cm—‘—co2 (i H—'—Ph crg—i——coo‘
Ph

NH3

Ph 3

CO3 CH,4 COO
(@) 1&IV (b) T&II (© I&II (d T&IV
The following compounds differ in respect of : ‘
0 WOH
HO
Ho? Y "OH HO‘“‘

: OH
(a) their chemical and physical properties
(b) nothing

(c) 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 .
A H cl
) - ot an . S
. H CHj . : it =% af. £%l
H 3 Cl 3 CH,CHj
CHj3 CH;
H— Br - Br—1—H
() cHy;—t—H H—1—CHy
' Br Br
I ' I I
(a) enantiomers - . diastereomers enantiomers
(b) identical enantiomers enantiomers
(c) enantiomers diastereomers identical
(d) enantiomers identical identical

32. Which of the following is achiral ?

(a) @g | (®) W



33.

34.

35.

'36.

37.
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© (d) a molecule of 3-methylheptane

Which of the following compounds are meso forms ?

CH,4 CHj CHj
H——OH H——t+—Cl
H———O0H Cl —4+—H
& CHj3
CH,CHj4 CHj
1 : 2 3

(a) 1 only (b) 3 only
(©) 1and 2 (d) 2and 3
The separation of a racemic mixture into pure enantiomers is termed as :
(a) Racemization (b) Isomerization (c¢) Resolution (d) Equilibration
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 II III v
(@ 3 2 4 1 (b) 1 4 2 3
(©) 3 4 1 2 (d 3 4 2 1
Which of the following isa meso compound ?

Cl
= H
- I% CHy - HiCms [ H (;:1 FH2CHy
@S ® A @ Sy
© HyC tl H CH,CH,4 HsC %1

H3C¢ Cl - H Cl.

HaZ /, H.Caz
d - I (e) 3 (!l CH,,Cl

c CH, cl
Among the following structures, select E isomers (arrows indicate the bonds to be
considered) ? ;
Br CH3 Cl
CH; Br al
j F 0 \‘/ Br  HyC N HyC s
H.c” A H.c” ~O H,C D
0 '\ CH ’ CH, A Nch
3 0] 3
HyC” o CHy H
(€Y 2) 3) 4)
*(a) 1and 2 (b) 1and 3 (c) 1and 4

(d) 2and 3
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38.

39.

40.

41.

42.

430 i

Which of the following compounds has a zero dipole moment ?
cl . Cl

cl Cl Cl
Cl

av Y a®
On Pluto, where everything is frozen, astronauts discovered 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

Which of the following will show optical activity ?

= COOH CH,CH, CH,CHjy

. . H OH - ‘
HO H H——F—OH HO CH,CHj3

- COOH H
(E) 50/50 mixture of C and D CH,CH;

(a) A, DandE (b) A and E only (c) B,Cand D (d) All except-C
Among the structure shown below, which has lowest potential energy ?

DT T o o =

Which of the following molecules is/are chiral ?
OH

Br HBr H . _OH H—t—COOH
M )\)\/ am ) HO ——H
Cl OH :

COOH
(@l (b) I () m - (G)RI
A compound was synthesized by a student, but its structure was not identified. However, his

wonderfully helpful instructor told him tha_t 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 -
a1 Br (In HOZC‘J\)\OH (1) /\H\
Br Br
OH OH
W L W) BN AN

(@)L, I, IV (b) II, IV () Lm,v ) I, IV, vV
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44. How many isomers are possible for the following molecule ?

. _H
><:>=CHCH = CHCOOH
HoC .

(@ 1 ‘ ) 2 (© 3 4
45. Which of the following molecules are chiral ? -

CH, Cl
' HO CHj cl a
) (In (1) ™) g
HO” H F Br (I
H

(@ LILIIandIV  (b) I Il and IV (¢) Mand IV (d TandIl
46.  Which equilibrium is not rapid at room temperature ? '

_ Br /Me
@ Clm ——— m (b) /=< = /~\
M cl Me cl Br

Cl Me

1GHs ,cGH _
0 D, — 2O @ T —
H H H H :

47. Which is the lowest energy conformation of butane ?

| 1GHs ¢ CHs CH, CH;
H. H HyC H
@ (b - (© (@
- H H H H
3 i CHj H
48. Which of the structures given below are chiral ? _
CH,OH CH,OH
CH,OH
HO—}—y HO H
Cl H g
M a /g am HO——H ) HO H
HO——H HO H
CHz0H CHO CH,0H

Fischer projections

w LA
. H3C\ CH3

0
(a) L 11, III (b) 11, I1I, V (0 I, I (d L
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49.

50.

51.

52.

53.
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Which of the following carboxylic acids could be resolved by reaction with an
enantiomerically pure chiral amine ?

CO,H
NO, O,N CO,H
(a) (b)
O,N
2 COzH HOZC N02
O,;N  COH 201
© ) O‘O
HO,C  NoO, : NO,
What is the relationship between the molecules in the following pairs ?
CHO CH,OH
H—t—OH HO ——H
H—1—O0OH H—1—OH
HO—t—H and Ho ——H
H—1—OH HO ——H
CH,OH CHO
(Fischer projections)
(a) enantiomers (b) diastereomers (c) identical (d) structural isomers
What are the correct designations for the structure below ?
Y
0,H
(a) E,E () Z,E
(©) E2Z (d) No geometrical isomers are possible
Which of the following molecules are chiral ?
OH OH (Ha :
M )\/ an /'\r (I HO&H awv
g HO H
OH
5 OH CH,
X
(a) Iand III ~(b) Iand V (c) and III (d) Ir, 1L, Iv

Which one of the following isomeric structures has the lowest energy ?

SO o o @)
(e) O/ .

w



54.

S5.

56.

57.

oA

The following compounds are identical with respect to :

CHj <:|,CH3
: :c1 |

(a) molecular composition (b) boiling point
(c) melting point (d) IUPAC name
Among the following, the most stable isomer is :

@ M o ® EHM\ OMe

HO
OMe

OH OMe
(© MOH (@ d: j

The most stable conformation of the following compound is :
g Me

< \\\\Me

t-Bu
Me

(a) t-BQ Me ® By \% ,
Me ' Me

Me

© B @ t.summ
H : H

Me Me
Which of the following molecules have non-zero dipole moments ?

(I) gauche conformation of 1, 2-dibromoethane
(II) anti conformation of 1, 2-dibromoethane

(III) trans-1, 4-dibromocyclohexane (IV) cis-1, 4-dibromocyclohexane
(V) tetrabromomethane (VD) 1, 1-dibromocyclohexane
(@) Iand II (b) Iand IV

(c) Tand V (d) I, IVand VI
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62.

=

(@ 2" ®) 2% Q) 2 (d) 27

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

(c) A and B are diastereomers

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

Which of the following structures represents the 'lowest-energy form of (1S, 2§,
4R)-trimethyl -cyclohexane ?

(a)kz\ | a»Z\\i

(c)w\ ’ , '(d) I\A\ :

Which one of the following is a diastereomer of (R)-4-bromo-cis-2-hexene ?
(a) (S)-4-bromo-cis-2-hexene

(b) (S)-5-bromo-trans-2-hexene

(©) (R)-4-bromo-trans-2-hexene

(d) (R)-5-bromo-trans-2-hexene

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

CH,

X 0

OCH,

(a) 1 ) 2 © 3 ' @ 4
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63. Which of the following statements best describes the stereochenucal relationships of
compound I, IT and III shown below ?

H——H H—t—H H——H
PGt ——CH H—1—CH
@ H q H 3 am 3
H——CH, H,C—1—H H—+—CHj
H——H H——H H——H
CHO CHO CHO

(a) All compounds are chiral

(b) None of the compounds is chiral

(c) Iand II are meso compounds

(d) Iand II are diastereomers, and III 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 ; i.e., R, S = S, R.

cl : '
HO: o _ 0]
M (In
H,C=N, CH=NH cl
0 TN A
(Im) 0 Br F
7 Cl
I on 1II v y II 11 v
@R RS R NS (b) R "R,LR S R, R
(0 R R,S NS NS (d R R,S R R, S
65. ' The number of all the possible stereoisomers formed by the given compound is :

@ 2 ' ® 3
© 32 d) 64



66. The relationship among the following pairs of isomers is:

@m | @OOQ

M (In
Br Br ‘Br H ' CHO CHO .
= o H—¢—0H HO H
B~ -@. H- B CH,0H CH,OH
am v (av)
I A: Constitutional

11 B: Configurational

111 C: Conformational
v D: Optical

(a) I-A,II-B,I-B,IV-D ' (b) I-A,II-A,II-B,IV-D
(c) I-B,II-A,II-B,IV-D (d) I-B,II-B,IlI-A,IV-B

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

(a) 2 (b) 3
© 4 s
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68. Which of the following is the least stable conformer of cyclohexane ?

@ I = ® H
(Chair) ‘ (Boat)

@ d

(Twist boat) (Half-chair)

R

The S- enantiomer of ibuprofen is responsible for its pain-relieving properties. Which one of
the following structures shown below is (S)-ibuprofen ?

@ {Q’C’ 4
3
_ H,C \o
' CH, (I?
' o ,C-OH
© >/c o @ ‘sz
Which of the following depict the same ?
GH,CHg CHs CH,CH,
éH3 ) B.l' C:l
1 2 3

(a) 1and 2 (b) 1and 3

(c) 2and 3 (d) 1,2,and 3
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74.

75.

76.

77.

78.

SoHebdosdang

A naturally occurring substance has the constitution shown below How many may have
this constitution ? :

0]
HO CH,0H
(@) 2 ® 8 @16 _ (d) 64
The absolute configurations of the two centers in the following molecule are :
1
COOH
H—2-Br
H—3-CN
OH -
(@) 2(R), 3(5) (®) 2(R), 3(R) (@) 2(8), 3(S) (@ 2(5), 3(R)
The total number of stereoisomer possible for 2, 3-dichloro butane :
(@ 2 ®) 3
(c) 4 @5
Which of the following structure is not meso-2,3-butanediol ?
CH,4 OH ' CH, H
(@ H—t+—cCH; () H—t+—CH; (© H—1—CH; (d) H——HO
OH OH OH , CHy

A solution of optically active 1-phenylethanol racemizes in acidified aqueous medium. It is
due to :

(a) enolization (b) carbonium ion formation
- (©) . carbanion formation ot (d reversible oxidation-reduction

The most stable conformation of ethylene glycol is :

(a) Anti - (b) Gauche (@) Parually eclipsed (d) Fully eclipsed
CH, H

H OH HO ———CHjs

Br ——H H——C,Hs
C,Hg Br

The molecules represented by the above two structures are :

(a) identical _ (b) enantiomers

(c) diastereomers (d) epimers

The correct order of priority of groups —SCHj (D, —NO, (1), —C = CH (IIl) and
—CH,CgH;s (IV), on the basis of CIP classification, is (increasing order) :

(a) L, 1L 11, IV () v, 1L 11, I
() IL IV, LI (d) 1L, v, 11, I
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79.

80.

81.

82.

83.

84.

The configuration at C-2 and C-3 of the compound given :

CH;
H—1+—Cl
Cl—1—H
CoHg
(@) 2R, 3S (b) 28, 3R (c) 28,3S (d) 2R, 3R
Amongst the following amino acids, the (R) - enantiomer is represented by :
CHj A COOH
(@ HzN—l— COOH ®) H—f——NHZ
' H , CHj
NH, COOH
() HiC H : (d) Hac‘i—_NHz
" COOH H
Which of the following is a meso compound ?
CHj
He|—pr CH, - CHj
H——OH
@ H— 8 (b) H——OH
CH3 ) CHZ_CHS
H H
(c) (d) All of these
OH OH
Predict stereochemistry of product when d and l-amine reacts with £-acid:
(a) Diastereomers (b) Meso
(c) Racemic (d) Pure Enantiomer

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

CH3
(a) 4 ) 5
(c) 6 (d) More than 6
Which dimethylcyclobutane is optically active ?
(a) trans-1, 2 (b) cis-1, 2
(d) cis-1, 3

(c) trans-1, 3

ST T ORGANIC Chemistry for ITJEE.
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85. Which of the following is the enantiomer of the compound shown below ?

H
Me ——Br
Br—r—H
Me ——OH
, Et
Me ‘H H H
H—T1—Br . Me —l— Br Br —1—Me Br ——Me
(@ H—t+—Br (® H—F—Br (¢) Br——H (d H ——Br
HO ——Me Me ——OH HO Me Et ——Me

Et © Et Et OH

86. How many different stereoisomers are possible for the following compound ?

H
I
CIHC = HC—C—CH = CHCl
| - cl
(a) 1 () 2 © 3 @ 4

87. The following compounds are best described as :
(RYPhCH(OH)CH; and (S)-PhCH(OH)CH4
(a) enantiomers
(b) diastereomers
(c) not stereoisomers
(d) conformational isomers (differing by smgle bond rotation)
88. Rank the following substituent groups in order of decreasing priority according to the

Cahn-Ingold-Prelog system :
—CH(CH3), —CH,Br —CH,CH,Br
1
(@ 2>3>1 ®M1>3>2 * (©@3>1%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) Bis more stable (d) No comparison can be made
90. What, if anything, can be said about the magmtude of the equilibrium constant K for the
following equilibrium ?
H H
CH(CHj3), H;C
H H
Gy ; CH(CHy3),

(@ K=1 ®) K<1

©)K>1 (d) No estimate of K can be made
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What is the relationship between the two structures shown ?

CH,
CH
a LT M

(a) Constitutional isomers
(b) Stereoisomers

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

Which of the following statements is true ?

() 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

Ph —CH = NO,H—Bometses ,  (y)  fsomer (x) is :
3days " (50 500)
(c) Ph—NH—CO,H (d) None .

Which of the following will not show geometrical isomerism ?

(a) CH3—1C = CH—CH, —CHj,4 (b) CH,4 —C|:H—CH=CH_CH2_CH3
CH, CH, |

() CH; —CH — CH—CH, (d) CH; —CH, —CH = CH— CH, — CH,

The two compounds shown below are :

H
o o [o)

and

gy ‘ -
(a) diastereomers (b) enantiomers (c) epimers (d) regiomers
The molecular formula of diphenylmethane,

CHZ@ » i8CyaHy, ;

How many structural isomers are possible when one of the h

phi ’ ydrogen is replaced by a
orine atom ? _
(@ 6 () 4 (© 8 ) 7
Correct configuration of the following molecule is :
CH,
H—1—OH
CHs—_OH
H
(a) 2S,3S (b) 28, 3R (c) 2R, 3S

(d) 2R, 3R
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Maximum enol content is in :

0 0 0 o
(a) )K ®) M © )KH , @ PhMPh

Which of the following will have one of the stereoisomer meso ?

(a) 2-chlorobutane (b) 2, 3-dichlorobutane
(c) 2,3-dichloropentane (d) 2-hydroxypropanoic acid
The correct decreasing order in the enol content of following molecules is :

O O &

(0] an aIm

(a)I>II>III ) u>1>11 M>>I @HIn>1I>1I
Total number of stereoisomers of the compound 1-bromo-3-chlorocyclobutane is:
@ o (b) 1 (© 2 @ 3

Total number of stereoisomers of the 1,3-dichlorocyclohexane is:

@ o () 1 (c) 3 d 4

Total number of stereoisomers of the compound 1, 4-dichlorocyclohexane is :

(@ o () 1 (© 2 , @ 4

Total number of stereoisomers of the compound 2-4-dichloroheptane is:

(@ o0 (b) 2 (© 3 ' @ 4

In which of the following keto form is more dominating than enol form:

(@ ¢ % ; - !\ (d) all of these

Among the followmg compounds which will give maxlmum enol content in solution :

0
” I II

(a) C¢gHs; —C—CH, —Cf' CeHs (b) CH; —C—CH, —C— CH,

. 0 ﬁ
(c) CH; — C—CH, —CH, —CH, © (d) CH; — C— CH, — COOC,H;
Which of the following has unstable enol form ?

0 _0 (0]

N 7

/O

0) O -
(a) 55 (b) U (c)| (d)

Calculate enantiomeric excees of mixture containing 6g of (+) 2-butanol and 4g of
(-) -2-butanol.
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(a) 10% (b) 20% (c) 40% (d) 33%
Which of the following pair represent pair of diastereomers ?
(a) Meso tartaric acid and (0) tartaric acid

CO,H CO,H
H————O0H HO —F——H
: +
(®) HO—F——H HO ———H
Cog co3z
CH,-CH; 0 o CH, - CH,
l \
H o0—cC C=—0 H
(c) and
CH; H OH H OH CHj
CH;, CH,
(d) All of these
The stereochemistry of this molecule is :
CHy H
HM\C]
(a) 1R, 3R (b) 1R, 38 (c) 18,38 (d) 1S, 3R

Pure (S)-2-butanol has a specific rotation of +13.52 degrees. A sample of 2-butanol
prepared in the lab and purified by distillation has a calculated specific rotation of +6.76
degrees. What can you conclude about the composition ?

(a) 50% (S), 50% impurity (b) 50% (S), 50% (R)

(c) 50% (S), 50% racemic (d) some other mixture

Determine the absolute configurations of the chiral centres in the following compound.
‘ a

(@) a=R; b=S ‘ (b) a=R; b=R

(c) a=S; b=S§S (d) a=S; b=R

Total number of stereoisomers possible for following compound s :
/—\ CH = CH — CH,CH,
CH = CH,

(a) 8 (b) 16 (c) 32 (d) 64
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114. Which is the correct structure of D-glyceraldehyde ?
CHO H CH,OH
(a) H —|—-OH (b) HO —|—CHO (&) HO —|—H : (d) All of these
CH,OH o CH,OH CHO '

I
115. HO—CH,—CH,— C—H

(3) (2) @

Which conformer of above compound is most stable
(consider conformer across (C, —C;,)

(a) Staggered (b) Gauche (c) Fully eclipsed (d) Partially eclipsed
CH,- OH CH, - OH CHO
Hi=— OH HO —t——H H—1——0H
116. .o . HO H H CH,OH
CHO CHO OH
@ ®) ©
(D) & (L) Conflguratlon of above carbohydrate is :
(@ L, L,D . (M LDL () L,L,L (dL,D,D
117. How many isomers have the name bromomethylcyclopentane ? (ignoring chirality)
(a) 4 (b) 5 » (© 6 @7
118. Which of the following compound can show geometrical isomerism ?
Bra_ _a o CHj
(@) C=¢C (b) \
1~ Na : CH3
CHg ey
L ’ '
© ~C=0C_ Weg S
a” Et CHy— CHy ..
119. Which of the following structure represent meso-compound ?
Me ' Y Br
(a) . (b) "ty
Me I H
Me < NH
H
%, _pOH CH,OH
WNOH " CH,0H

© Ny (d



120.

121.

122.

123.

124.
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CO,H
H OH
CHj o
How many representations of lactic acid are possible in Fischer projection (d & I) ? -
(a) 8 () 12 :
(c) 24 (d) 36

‘Total number of stereoisomer formed by the given compound is :

@2 | ®) 3
(© 4 (d 8
The number of stereoisomers formed by the given compound is :
' H
o N CH.
H
(@ 2 : (b) 3
(© 4 @s

Which of the following compound does not undergo base - catalyz
though it has an a-hydrogen?

& % (d) both (b) & (c)

D,0/OH"
long time

ed exchange in D,0 even

Product

(o)
Identify the product formed in the above reaction:



USOMERISMESRNEEN D o cogae o oo e

125.

126.

127.

D
o)
@ p
D
o D
OH
D D
(0]
(c) D (d) None of these
O

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

-(a) Hy,H, | ®) H,
Hj, H (d) Hg,H
Ot oy o 5213
0] an (1)
The tautomer of IL is :
(@I v (b) I
(c) bothIand III _ (d) none of these
(0]
_~Ha
Hp
Hy ,
In the enolization of the given molecule, the H-atom involved is :
(a) a-H (b) B-H

(c) yH (d) cannot be enolized
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128.
(0]
m an . (m
Among the given structure which can exhibit tautomerism ? _
(@) 1 anly_ (® I only (c) Il only (d) none of these
(1)) (1D
Idennfy the which can exhibit tautomerism ?
(a) Ionly (b) I only (c) Mlonly . (d) all of these
130. CH,-CH=0<== CH,=CH-OH
M (009)]
Between the two tautomers which is more stable ?
(a) I ' (b) 11 (C) [=1 (d) none of these
131. ©> it[> <‘t[>
an (1)
Correct stablhty- order of the given tautomers is: _
(@) 1>11> I (b) I >0 1 © I>1>m @ I>10>]
OH
(I ()
Correct stability order of the given tautome;s is :
8)I>II>(I)H (b)III>II>I_ (c)g>1>m @I>m>]
N Vi OH @) A\ OH
0 - —
133. \ —_— @ x% ; —— v%
"o o Yo
OH
N | 2%
N

o) OH
The correct order of enol contents x, y, 2 is :
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(a)x>y>z ' ®) z>y>x Qy>x>z dx>z>y
P OH
—
134. /O e {/ \g x% ; { > S Z § ¥ %
0 0" o 0" ou
V —
Q - Q\ 2 % (x, y, z represent enol content)
(0] OH :
The correct order of x, Y, 2is:
@x>y>z ®) z>y>x @y>x>z @x>z>y
- O (e
Among the given ketones, the one which does not enolize is :
@1 (b) II (o) I (d) none of these
CH,
C=0
136. |
H
Dzol oD®
Product
The product of this reaction should be :

CDs cna

. CH,
O
@/K( (© D (d) All of these
137. Q ; :n/—
Il)

(III)
Among the given compounds, the correct order of enol content is :
(a)I>II>III (b)III>II>I () I>1I>11 @u>u->I

Refelie]

Among the given compounds, the correct order of enol content is :
(a) I>1>1I ) M>>I (© I>I>1l du>m>I
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139.

140.

141.

142.

143.

144.
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M i) 411

Among the given compounds, the correct order of enol content is :
@ I>IO>11 ) U>I>1 (0 M>I>1I (I>1>11

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

Which of the following compound will not show geometrical isomerism across the n-bond ?
: cl

Me H
: _H
(a) Ve ’ >=C\CH3 ®)

Cl Cl _ .
Br Br I 1

Choose the correct relation between [, and [, ?

(a) ll =12 ) (b) ll > 12 (C) 11 < 12 (d) 12 = 211
H L — _H

§C\= c=c=cC

H My NH

Choose the correct relation between [; and [, ?

@y =1, M L>1 © L <, @ 1, =21,

CHj
How many geometrical isomers are possible for the above compound ?
(a) 0 (b) 2 ©3 () 4
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147.

148.

149.

150.

151.

- | 101
How many geometrical isomers are possible for the above compound ?
(@ o0 ) 2 (© 3 @4

:3
CHj

How many geometrical isomers are possible for the above compound ?
(a) 0 () 2 (© 3 (d 4

How many geometrical i isomers are possible for the above compound ?

(@ o0 (b) 2 e (0 3 (d) 4
CH,
CH

How many geometrical isomers are possible for the above compound ?
(a) 0 (b) 2 (@ 3 ) 4

s

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

CH 1 _CH3 CH3'\

oc=c=c=c QZE\S:Q%

09] (I

" 1and II are geometrical isomers of each other because

@l =1, ® L >,

© > (d) § and I, cannot be compared.
CH, =CH -CH =CH-CH =CH,

How many geometrical isomers are possible for this compound ?

(@ 2 (b) 3 © 4 (d 8
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CH; -CH = T‘_T =CH—CQ;

Br Cl
How many geometrical isomers are possible for this compound?
(@ 2 (b) 3
(© 4 _ (d 6
CH; -CH = f— ? =CH -CHj,4
Br Br
How many geometrical isomers of this compound are possible ?
(@ 2 (b) 3
(@ 4 d 6
QN _on
HO
\é, I\f@
R OH
(a) chiral (b) C; axis of symmetry
(c) Optically active (d) All of these
Cl Cl cl cl
- 2 ! ¥
¢¢ 2 i
- Br Br Br Br
(A) (B) .

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

A Ko 5

From the above compound (A), (B), (C) & (D) chiral compound is :
(@) A (b) B (@ C ) D



157. Which of the following compound is achiral ? ‘
CHZ_—@— CH, CHZ—@— CHp
(a) (b) -
CHz@- CH, Cﬂz@ CH,
CO,H CO,H

CHZ_@—- CH, O O
Q
&
. 9 o LI T
CHy CH,
QI

CH,-0-CH,~CH, CHy—(CHy)gn_ % _(CHy)5-CHg
H CH CH
158. CH,-CH,-O-CH,—-CH
| | ol S CH3—(CH2)4/ &, \(CHZ)S—CHs
o~ @ ®)
R and S configuration of compound (A) & (B) will be :
(@ R,R (b) R, S

() S,R - @s,s
159. Which of following compound has center of symmetry?

B
. 0
I

" (a) : (b) CH3 H

C”I—NH

(c) (d) All of these
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160. Which mixture of structure in each beaker would rotate plane polarized light ?

\Q/ e >

CHj
H H
@ ’ o NP
8 H H' (b) i
y (&) ' cl }{“\\\OH
CH3\M\OH
' CH, a
O
CH,
H—— OH
H——OH
(©) CH, (d) All of these
CHj
H——OH
H——H
CHs
161. Which of following compound will rotate the plane polarized light at room temperature?
@ }Q ®) © |— @ [ X
162. Which of the following having plane of symmetry ? .
H :
(a) (b)
H H

(d) All of these

(c)



163. Which of followmg compound is achiral ?
{ i:é : (b)

(d) All of these

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

R=fC|IH—Cl 3 S =—C|IH—Cl
Br
S R
(@) R 4|—s (©) s+3 (d) None of these
S R
165. Which of followmg is E isomer ? s
|
s>\ e

sJ

@) >—< E] ®)
© c=c_o @ =
_( o\j Rt
</°
166. Among the given pairs, in which pair second compound has less enol content than first.

A LA
AN

Cl

(d) none of these
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168.

169.

170.
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Which of the followmg is incorrect relation between given pairs ?

(a) © @ = Resonance ) @ @ = Tautomers

S R
© \)j\ \)\ = Resonance \ﬂ/ = Tautomers

Ph — CH— C—H %:)—) (B) ; (A) and (B) are isomer and isomerization effectively
2

OH
(A)

carried out by trace of base (B). Identify (B).

I i
(@) Ph—CH, —C—O0—H - (b) Ph—C—O—CH3

e wud
(c) Ph—C—CH; —OH (d)H—C—CHz—O—Ph
CH; — CH = CH — CH == CH — CH3; total number of geomemcal isomer is :
(a) 2 (b) 3
(4 (@6
Identify most stable enol form of terric %cid:
(0)
(0] -_H
CH3
(0]
OH 0

0 . (0]

(@ o . (b) O
CH,
OH
0 0 ‘

OH 0

© O (d)O

o OH
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171. Which structure is most stable ?
OH O OH O OH OH

0
(a) )J\/“\ (b) /vl\

172. Identify conformer of 2-methly pentane :

5 AN
CH,4
H: = Et
H H
CHZCHa CHy “yH
173. The lowest energy conformer of 9

E/ _ _

174. ¢

How many atoms will be bisect during plane of symmetry ?

(@) 2 (b) 4 : © 6 ) 8
175. The number of all types of isomers of chlorobutane is :

(@) 2 (b) 4 (c) 6 @ s

176. Which of the following pairs of compounds are not positional isomers ?

HO - CHg i CHs
IO o SO =@
CHj ' CHj OH OH

CH,0H OCH,4

© @ ol @ (d) All of these

177. Which of the following pair§ of compounds are functional isomers ?

and /\0/

(0] (0]
@ /YOH ® A~



178.

179.

180.

181.

182.

183.
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The isomeric alcohol which has a chiral carbon atom is: 0
() n-butyl alcohol  (b) iso-butyl alcohol (c) sec-butyl alcohol (d) tert-butyl alcohol

The pair of enantiomers among the following compound is:

CH, CH, CHj H
Ph——}—H H I Br Ph i Br Br—I—CH3
Br Ph H Ph
I II 111 v
(a) Iand IV (b) Il and IV (¢) II and III (d) Iand II
Which of the following is chiral?
(a) Cell phone (b) Spiral staircase  (c) Scissor - (d) All of these

In which of ‘the following compound, possess plane of symmetry as well as centre of
symmetry?
‘ Cl CHj3
c Y CHj
»
(a) (b) (©) (d

o CH; CHy¥
Which of the following compound has one of the sterecisomers as a meso compound?

For the following Newman projection

cl
H cl

H H

' H
H H H cl cl H H al
H H H™ ™y H cl cl H
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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?

o ; H H

P§ al cl N A @
(@ H” H (m\r:r © w()()
' a a
(e) All of these ,
186. Number of diastereomer of given compound :

. CHg
H—r—0Cl
H—r—Cl
H—1+—Cl
: CH, :
(a) 2 (b) 3 © 4 @6
187. Which of the structures is/are diastereomer of A ? :
o .

Aa)

"1,. N | d (0)
@ Q:KD @ [ ]
O . ‘ v 'u, " e

’,
%
W\

(b) 1and 4 (c) 2and 3 d) 5




189.

190. -

191.

192.

193.

I
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. \\\"k)\ ) 3

(@) 1and3 (® 1,3and5  (c) 1,3and4 . (d) 2and 5
: o -

How many enol form is possible for CH; —CH, — C—CH, —CH, —CHj (including
stereoisomers) will be ?

(@2 - . (b) 3 @ 4 (d 5
Find the sum of all the stereocenters that are present in below compounds :
H""’ CH3 H~.,, CH3 H. CH3 H~ CH3
CH, : CHy CH, )
H H CH,4
- -
H” Ny, H
o (n am - _
(a) 8 (b 9 ' (© 10 (d 11
A pair of stereoisomers might be classified in various ways. Which of the following statement

are true with respect to pairs of stereoisomers ? '
(a) They might be configurational isomers (b) They might be diastereomers
(c) They miglit be constitutional isomers  (d) They might be tautomers

(e) They might be conformational isomers (f) They might be enantiomers

(g) They might be positional isomers , ‘

(a) a,b,c, e (b) b,d, e, f, g (c) a,b, f () a,b,cf

Ignoring specific markings, which of the following objects are chiral ?
() ashoe - (II) a book (111) a pencil

(IV) a pair of shoes (consider the pair as one object)
(V) a pair of scissors

(a) Ionly (b) I&V (o LIvV,V (d) 1, IV, V
Calculate the total number of stereoisomers when alkene having trans configuration :
O .
A

(a) 2 (b) 3 © 4 @ 8
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194.

195.

196.

197.

198.

199.

200.

(o}

ﬁj D,0/0" |,
Prolonged :
( A) treatment

After prolonged treatment of (A) by D,0/DO", the difference in molecular weights of

" compounds (A) and (B) is :

(@) 2 ® 3 © 4 d 8

AN i—?) A mixture of all isomers possible from the mono-chlorination of
the structure is subjected to fractional distillation, then how many fractions will be obtained?

(a) 2 () 3 © 4. ) 5
Br

Number of optically active isomer is/are :

Br
(@ 0 M1 "(0) 2 (d 3
At normal temperature, X and Y ‘
H 0
OH (0]

X Y
(a) resonance structures ' (b) tautomers
(c) functional isomers (d) positional isomers

Two possible stereoisomers for

H __ ,COOH
are
H H

(a) enantiomers (b) diastereomers (c) conformers (d) rotamers

The configurations of the carbon atoms C, and Cj; in the following compound are
respectively

ﬁ'OOH
H——OH
OH——H
CHO
(a) R,R () S, S (© R,S (d S,R
The compound that is chiral is
(a) 3-methyl-3-hexene (b) 4-chloro-1-methycyclohexane

(c) 2-phenylpentane (d) 1, 3-disopropylbenzene
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(c a
9. | (@ |10.| (@) | 11. (b)' 12. | (0) | 18. | (a) | 14. @ | 15.| ® | 16.] @
17. | (© | 18.| (a) | 19. ‘M) [20.| ) |21 ] (@) |22. | ) | 23.] (©) [24.] (d)
25.| @@ [26.| ) |27.| @) | 28. M) |29.| (@ [30.] (© [31.| (c) | 32.] (a)
33. | 0 [34.| © [35.]| © |36.| (@) |37.| ) | 38.| @ | 39| ® [40.] @)
41. | (@ |42.| d) [43.| (@) [44.| (@) [45.] (@) |46.| ) |47 | (©) [ 48.]| (b)
49.| (© [50. (©) |51.| (d) |52.| (@) [53.] e) | 54.| (a) | 55. | (@) [ 56.| (©
57. | (@) | 58. () | 59.| (a) [60. (a) [61.]| (c) | 62.| (d) | 63. | (e) | 64. | (d)
65. | (b) | 66.| (b) [67.]| (a) [68.| (@) |69.]| () |70.| @) |71.| (@) | 72. | (a) -

73.| ) | 74.| @ | 75.| ®) [ 76.| b) | 77. | (a) 78. M) | 79.] © | 80.| )
81. | (d) 82| @ 83| ) |84.| @) |85 | ) |86.]| (@) |87.| ) |88.] @)
89. | @ |90.| ® |91.| @ |92-| @) [93.| 1) |94.| @ |95.| @) | 96. | vy
97. | (a) | 98- | (d) [ 99| (b) [100.| (a) |101.| () [102.| (¢) {103.| () |104.] (q)
105.| (d) |106.| (a) [107.| (c) |108.| (b) [109.| (d) [110.| (a) |111.| (¢) |112. ©
113.| (a) |114.] (d) |115.| (b) |116.] (b) |117.| () |118.| (d) [119.| ) [120.| (o)
121.| () |122.) () |123. (d) [124.] (b) [125.] (b) [126.| (o) |127.| () [128.] @)
129.| (d) |130.] (a) |131.] () (132.] (d) [133.] (d) [134.| (d) [135.| ) |136.| )
137.| (¢) |138.| (a) [139.| (d) [140.] (b) |141.| (b) |142.| (a) |143.| (¢) |144.| v)
145.| ) |146.] ) |147.] o) [148.] @) [149.| ®) |150.| (¢ |151. (a) [152.| (¢
153.| (b) [154.| (d) |155.| (c) |156.| (a) |157.] (c) |158.| (d) [159.| (d) [160.| (q)
161.| (b) [162. (d) [163.| (d) |164. (d) |165.| (d) [166.| () |167.| (a) |168.| (o)
169.| (b) [170.| (o) [171.| (@) [172.] (@) [173.| () [174.| (o) [175.| (a) [176.| (o)
177.| (b) [178.| (¢) |179:| (c) |180.| (d) |181.| (d) |182.| (b) [183.| (b) |184. ©
185.| (¢) |186.| (b) |187.| (b) |188.| (a) [189.| () |190.| (¢) [191.| (¢) [192.| (b)
193.| (o) [194.] () [195.| (b) |196.| (a) |197.] (b) [198.] (a) |199.| (a) |200.| (o)
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1. Match the Column (I) and (II).

- Reaction Stereoisomers
(@) CH; —CH=CH—CH= N—OH (p) 2
(b) , (@) :
() | CH3 —CH=CH—CH=CH-—-CH=CH—CH; | (¥) 6
(d) CH; —CH = CH—CH = CH—CH = CH-Ph (s) 8

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

Group Equilibrium Constant
(a) R=—H P) 38
(b) R = —CHj; (@ 23
(© R = —Et (r) 18
== — CH—CH,4
@] . "cH, (s) 1




114

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

ORGANIC Chemistry for IT-JEE

Molecule Nature
H
T _ CO,CH,CH,0H
(@) (I ot ® Chiral
= 2
H
H H
;E: C02CH2CH202C ?
®) CE j:) (@ Achiral
£ CO,CH,CH,0,C” £
H H
oH H CO,H
(o) (r) Meso
co B OH
(d) (s) Compound containing even
HO CO,H OH number of chiral centers
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4. Match the Column (I) and (II). (Matrix)

115
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Column (I) : Column (II)
Compound Isomerism
CH, H
(@) ! ) Geometrical isomerism
H : Et
CH, Et
(b) (@ Optical isomerism
H H
D
CHj Et
() (r) | Compound containing plane of symmetry
H H.
CH,4
CH,3 CHj3
(d) (s) | Compound containing center of symmetry
H H
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5. Match the Column (I) and (II).

ORGANIC Chemistry for IIT-JEE

Column (I) Column (II)

|
Molecules Relationship i
cl Cl
(a) @ and Q<l (p) Identical
CHj “ll CHy
Ccl . il Cl
(b) ©<l and Q ()] Enantiomer .
“ml|CHy "l CH,
Cl -l CH
(o) @ and Q 2 (r) Diastereomer
i CH3 llCl
Cre w (e
(d) <3CHj $ (s) Structural Isomerism
N
CH,

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

: Compound : Nature , ,

CHzBr  OHCHs

() cm@ >>§<< @'CH3 -

cis-compound

|
|
|

HO Br
Br  OHCHs
>—< ;
(b) CHj —@ >_O_< O CHy C)) trans-compound i
CH;HO  Br |
| CH3
(c) | CH, (r) Optically active
CHj
(d) CH, (s) Optically inactive - !

|
- |
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7. Match the Column (I) and (II). (Matrix)

117

Column (I) Column (II)
Molecule Property
H H
N ~
(a) a4 C=C=C e o (P) | Chiral centers convtaining compound
| H CH,
(b) > < (@ Presence of stereocenter
CH, H
Cl
Br F
() ‘ (r) Optically active compound
I
CHa~_ _OH _
(d) = /C = N% (s) | Compound containing plane of symmetry
t 2= .

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

Column (I) Column (II)
Molecule Property
F H
_ S P
(@) -~ C Gl C\F (p) Polar molecule
F H :
S >
(b) o c=C C\ - C)) Optically active
l
(c) F I>O""!| F (r) Optically inactive
H
H F
(d) (s) Plane of symmetry
H H
H
o i i e
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9. Match the Column (I) and (II). (Matrix)

ORGANIC Chemistry for IIT-JEE |

Column (I) Column (II)

Molecule Property
Me
‘\\\\\ H .
(a) (p) Meso compound
Me
.\\\\\ H
(b) (@ Achiral
/// H
Me
Me
‘\\\\\ H
(c) \\\\\H (69) Chiral compound
Me
(d) () | Compound will show geometrical isomerism
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10. Match the Column (I) and (II).
Column (I) Column (II)
Modified Newmann Projection Conformers !
CH3CH;
(@) /@\ ) Fully eclipsed
: )
|
!
H CHj !
(b) /@\ (@) Partially eclipsed
CH;g =~ HH
CHj
H H
(c) (r) Gauche
H H
CHj,
CHj,
H CH,
(d) (s) Staggered
H H
H
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Newmann Projection Name of the Compound
CHj |
H CH,
(@) p) 3-methyl pentane
H H
CH,
1 CH,
CH,
(b) q (q n-butane
H H
H .
CH,
H
(c) (x) Methyl-cyclopentane
H
| H
| CH, H
H H
(d) H & (s) 1,2,4-trimethyl cyclohexane
CH, CH,
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12. Match the Column (I) and (II). (Matrix)

121

, Molecule ; Property

(@ (p) Rotates plane polarized light
Cl
(b) C)) Cannot rotate plane polarized light
Br “y 1
Br ]
QSME:;
; I
CH3 \ . \\\\\
(d) ==, (s) Centre of symmetry
CHa Nl

13.

Match the Column (I) and (II).

Molecule Stereocenters
CH; —CH = CH— CH—CH,
@) I‘Br - ) 1
H—C =C—CH =CH—CH—CH—CH,4
(b) LoL (@ 2
(© Ph—;g—CH=CH—CH—CH3 () 3
i,
Ph—CH—Et
(d al (s) 4
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14. Match the Column (I) and (II).

Column (I) Column (II)
Molecule Stereoisomers
& /H 2
c?~ NCOMe
(a) : (p) )
C/H
c# "\ COMe
(®) | @ 0
i H
| C B
| e “\COMe.
© g ©) 4
C/H
c# N\ COMe
% /U ¥ 8
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15. Match the Column (I) and (II). (Matrix)

N

228

Molecule Property
I
Me .C—Me
(a) Me (p) Meso Compound
@ Compound having even no. of
chiral centres
0
H
(c) H 0 (r) Optically active compound
0 N
H
COOH
4 B =—1—==0H (s) | Compound having odd no. of
(d) H —— OH chiral centres.
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17.

16. Match the Column (I), (IT) and (III). (Matrix)
Column (I) Column (II) Column (III)
Property Molecule No. of Chiral Center
CHj < _ _CHDC
(a) p=G . .
Vs | (P) | Optically active [(W) 0
H H
CHj
®) O: CH, (9) | Optically inactive | (x) 1
lo@
CHy —2N —HC1®
(c) 3=, N—=Hd (r) | Plane of symmetry | (¥) 2
Et
H H
/ \
(d) @ : (s) Centre of (2) 5
cl cl symmetry
g ) L) H
CHj 0
(a)| HsC ‘>Q<‘ CHs | (b) L (c)
0 CH
> H
CH
Hy JH CHgy /CH; 3 H
bl 1/ H H H H CH,
OH OH
VRN ES
@ H— | .
-/ N cll; §  CHs
CHj . ' OH _ L]

From the above compounds select :

|

two of which are chiral and contain chiral centre :

(B)

two of which are achiral and contains chiral centre :

(©)

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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18. Comprehension
Cl 9 cl
cl cl cl = cl cl H cl
cl cl al cl ™ Y "l
al cl cl
@ (Q (R)
a a cl
Cl = \\\\\Cl cl H al cl H al
al K Cl: :5 “ral Y :; "l
cl cl cl
) ¢y) (]
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 ?
(a R () S T dUu
19. Identify relationship between following pairs :
CO,H CO,H
OH H H OH F H
Gl,=,.Br PBr, S .l
(a) (b) \T} \T)
cl OH HO ~Cl H B
CO,H CO,H
H
OH OH F CHy . $H,
o " "0 [ oo
H3C F F \\\\l \H
H CHy

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 ofeachparta + b +c+dis:........
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20. Ineachofthe following three questions a hydrocarbon is named. For each select from among
the sixteen conformational structures (a through p) all structures tP}at represent pos'sfble
conformers of that compound. Write letters (a through p), corresponding to your selections,
in each answer box.
A. | 2-methylbutane
B. | 2,3-dimethylpentane’
C. |1-ethyl-1, 3-dimethyl cyclohexane
H
H CH, 5 HsH CH, H,C H |
(a) g—2Ch o) © |
CH\ i H H;C CoHs |
CoHs H,C H CH; 1
¢ |
u H = H _ch |
SpCH - H H H f
@ Hcwy (e ® i
H CH; : CH; CoHs !
CH Tt CHy 5
CHy
H H cHn_Cals CHy
H .
@ ) /Q/ ®
HsC C2HS H” CH3 2,
CHy . BC™ e
' c Hs |
2+%5 H H , !
|
H CHj C H3
3 d) %C%C
. CHy i
C,Hs i ! CHj3 CoHs ,
H C2H5 {
|
H
H
® i&:@( |
H;C CH,3 !
H H 8
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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 ?

Br

H OH
Br Br
@ ) O’,, @

OH

Br Br Br W\Br
o ;

(8) (h) C,H;CHCI, G| C2HsCHCIC;H;
22. (i) 1,2-dichlorocyclopropane =w

(ii) 1,3-dimethyl-cyclobutane = x

(iii) 2-bromo-3-chlorobutane =y

(iv)1,3-dimethyl cyclohexane =3z

Calculate total number.of stereoisomer of the above compounds.

Sumofw+Xx+y +2=......
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23. - Examine the following formulas and select those pairs that satisfy the following conditions :

Be sure to write two letters (and only two) in each answer box, unless you select f. In the

second and third parts more than one answer is possible.

o C,Hs
C - BC ¢
H % H,C H H 5
(a) (b) (0
CH, H
H CoHs H H;C CH,
CH,
CH,
g
T 4C H :
(d) HSC\\‘H 2Hs (e) ek ® I;Io tformul:s me;ie.t.the
esignat ti
G, H H,C H gnated condition
CHy
A. Which are identical iﬁ all respects?
B. | Which are conformational isomers?
C. | Which are constitutional isomers?

24. Examine the following formulas and select those pairs that satisfy the following conditions :

Be sure to write two letters (and only two) in each answer box. In'the second and fourth parts
more than one answer is possible.

Br :
. © Br
(a) Br H (b) NBr (©) Br
H H H
H Br
Br
H pr
- Br
Br
Br H Br
H
A. | Which are identical in all respects?
B. | Which are configuration isomers?
C. | Which are conformational isomers?
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25. Consider the following statements regarding the given projection (True or False).
CH,CI CH,Cl
H——7p—DBr : Cl——H
W) Cl——H X) H—1—cl
CH, CHz
CH,CI
s H cl
Br .
Y) Cl (2) al
H CHyCl . -
" CH,4
(a) |W and Y are diastereomers
(b) |7 is the projection of X
(¢) |W, X, Y and Z are optically active
(d) |y and Z are isomer
26. Examine the following structural formulas and select those that are chiral.
(a) CN (b) )\/k (c)
CO,H CN :
H—{——OH H—1—OH
' (e) ()
(@) J\H\ H—]——on . HO—t—CH,
' OH
CH, - CO,H CH, - CO,H
OH . . _SOsH N0z
- .y | CH CH
w| (O——O) |m]|%Hs CHs
(8) CH,4 /C =C=C
NO, SO3H H \H
CH,
3 H—T1—CCl
@ H—t+—Cl
CHj3
Write your choice here
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27. The configuration of eight compounds, a through h are shown below, using various kind of
stereo representations. To answer the question given below, write (a through h) indicating
your choice.

1
H C=N
V C—H Vg
(@) | CHaCH = Gy | (b) 4 (0 [ HC=C—CCmen(cny),
CH, @ 'H - CoHs
CO,H

OH

5
@ CHy, —CwmiBr [ | €H,
() (e) | S ) =

OH

30 i : H
. OH
CHj
CH,
(g) (h) 0
CH,=C r iy
(0]

A. | Which of these configuration are achiral?

B. | Which configuration has no stereogenic center?

C. | Which configuration has more than one stereogenic center?

D. | Which of these configuration are meso compound?

28. The structural formula of ten compounds, (I) throu

gh (X) are d
any one of these structure. € drawn below, you may select

Answer the following question about that compound.
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CH3\ CHB\
O = D
CH,™ % oY

III
3 3
CHj CH,
v v E> VI
CHj3 . ‘ B éH3
: OH OH
CH
38 ; CH, CHj; 4
VII ‘ VIII X
o
on i T %
OH OH
OH
CHj
X
CHjy
OH
A. How many chiral centre are present in this compound ?
(a) 0 ()1 @2 d 3
(e) 4 ® 5 ,
B. Is this compound chiral or achiral ?
(a) Chiral (b) Achiral
C. What symmetry element are present in this compound ?
(a) None (b) Plane of symmetry (c) Center of symmetry
29. The structure of one of the enantiomers of the amino acid cysteine is shown below.
%OOH
D
H H®|R
CH,S

Classify this structure as :

(@Ror S () D or L
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30. Ic_i;lntify the following double bonds either E, Z or None (N) in the compounds given below
either.

A. = —

B. (a) Bongkrekic acid is a toxic compound produced by Pseudomonas
isolated from a mold that rows on bongkrek, a fermented Indonesian cococr?ﬁ(t)z?sn}fnzl:)si,;t?(i
each double bond as E, Z or neither (N). ’ e

Bongkrekic acid
COOH ONgKrexic acl 3

(b) How many total stereoisomers (including all types) are possible for bongkrekic acid ?

.................
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31. Designate the following double bonds as E, Z or none (N) configuration in the boxes
provided below.

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

@) - (b)
CeHs CO,H HOC"  CeHs
truxinic acid truxillic acid
Cl Cl
o Cl dl

cl
(e) C(CH3CHCD), ® D—COZH
‘ ’ cl
al cl
(® j:>=CHC02H (h) C = CHCO,H
’ cl

Cl
Answer the following question about the above structure.
(A) Total number of stereoisomers :
(B) Number of enantiomeric pairs :
(C) Number of meso compounds :
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33. Identify axis of symmetry in the given compound.

Me cl

Cl Me

(0]
/ %
Me T\
Br
(5) Cl
Br
0

7

9

Et

Et
Et

(2

Et
Et

Et

cl

@ cl
Cl
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cl, d

(11) (12) (13)

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

(€))

amoxicillin

() ﬁs;"()s()zrqliz

topomax

zocor
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35. Find relationship between given pair :

3 L ; Constitutional
Identical | Enantiomer | Diastereomer ey
2 Ve
CO,H CO,H
28 /=/ / T\
OH OH
E ('l L,
OH ™\ "OH
4.
%
6.
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8.
CHy _m B _cH,
9.

CH3 _H  HS __CcH;

36. Comprehension

Structural formula of compound (A) is following:
HO,C 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:

(@ o (b) 1 " (@ 2 ) 3
37. Match the column. (Matrix)

" No. of Carbon No. of structural isomer

(a) Cgqbho (p) 2
(b) Cshyp (q) 3
(©) Cethg () 5
(d) C7He (s) 9




138

38.

39.

40.

ORGANIC Chemistry for IIT-JEE !

Match the column. (Matrix)

Compound % of enol content
(@ @to ' ) 100 %
O% /O
(b) (qQ) 76 %
N\
o
0 '
¢ | 8%
. CH3 - C —CH, -C —CHj o °
0
@ CHj -IC! _CH, _lc! —O—FEt (s) Keto-Enol is not possible

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

Find total number of stereoisomers for each compound given below :

0
- .
(1) Ph—S ~CH =CH-CH, ~CH=C =C =CH~-CH = CH ~CH,

oW
CH’CHI |
| Y =__H
- 3 Br
NO, Cl
SN-OH
(4) Ph- CH - CH - NH - CH, (5)
OH CHj,
N-H

Il l

(6)H—O—C—C|ZH—C|IH—C—H @ ¥ 0

OH OH v OH
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cl

6) 9 >O=CH —-CH = CH-CHj4
H

(10) CH;-CH = CH - CIH -CH, (11) GCH — CH,3

Br

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

b A@——»a (2)A—>b
a ' b a b

a :
(3)A—~>c (4)/A\—>d
a a a b
a a
(5)A\—>e (6)A—>f
b d a a

42. Match the column :

Isomeric Relationship

» Pair
0
Ok

(a) 0 (p) Chain

Il
CH3@—C —0
0

Il
CH3 -CHjy —CH2 -C-0H, CH3 —fH - CH3 (q) Poslilsial

(b)

CO,H
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g

NO, _ |

© /\sz\ ; /\/|\ | (r) | Functional :
OH CH,OH ' 1

(d) C@ C@ (s) Metamers :
CH, | ‘

Number of stereoisomers

=) (a)

@

o O —
HO

© HOCHZ-E:H-E:H—c‘:H-cH-CHZ-CH—EH-EH-EH-CHZ-OH ——©)

CHZ-OH ] »\\\OH
o) (d)

:
OH OH

(d) HO
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44.

45.

141

~ 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.

Which of the following functional groups is not contained in 1 ?

(a) Aketone (b) An alcohol (c) A carboxylic acid (d) An alkene
(e) A nitrile ' :

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

(@ 3 (b) 4 © 5 | @ 6

How many sp2 hybridised carbon atoms are present in compound 1 ? .

(@1 (b) 2 (©) 3 @ 4

What is the geometric configuration about the double bond in compound 1?

(@ E ' ® z

Ethynylestradiol (1)

The synthetic steroid ethynylestradiol (1) is a compound used in the birth control pill.
How many sp3 hybridised carbon atoms are present in compound (1)?

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

(@) 4 () 5 (© 6 @7 (8

How many sp hybridised carbon atoms are present in compound (1) ?

(@ 2 (b) 4 (c) 6 (d) 8 (e) 10
Which of the following functional group is contained in compound (1) ?

(a) A ketone (b) An alcohol (c) A carboxylic acid (d) An ester

How many asymmetric (stereogenic) centres are present in compound -2
(a) 2 (b) 3 (c) 4 (d 5
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46. Match the column.
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|
|

|

(a)

Column (I) Column (II)

Cy-axis of symmetry

(p)

(b)

C3-axis of symmetry

(q T

(c)

Plane of symmetry

)

(d)

Centre of symmetry

(s)
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®

CHj
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SUBJECTIVE PROBLEMS

1. Number of chiral isomers are:

o

cl cl

(a) H/L'\“'" Cl ®) ot Br

H H

Cl

H cl

-
() ® Clm(?l
H H

Cl ’

Cl

cl H. 1
© H)@lf @
r
- H H
H
”QO

Consider only a

conformation with Me
group perpendicular
to the aromatic ring

CH,

©

cl CH—OH

Cl Y

Number of stereoisomer are

H
-
~CH,

® : (i)

CHj

©

—2 5 (D)
(Major) -

Sum of number of stereoisomer (C) Degree of unsaturations in (D)

How many 5 membered parent chain alkane are possible for CyH6?

Theoretical possible geometrical isomer of
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6. Total number of possible structural isomers of CsHpqBr.
7. Total number of plane of symmetry present in given compound is

JOIOL,
Cl Cl
8. Total number of isomers for C4HgBr, containing cyclobutane ring are ( including

stereoisomer) ?

9. Total number of structural isomers of CoH;g containing cyclohexane ring.

10. How many structural isomer are possible for C 4H;O (only alcohol).
11. Number of structural isomer of CgHy4 is .

CH,—Cl

12. @ — ™ ( Number of plane of symmetry)

CH,—Cl

) J/——\L — (y) ( Number of mesoisomer of 1, 2-dichlorocyclopentane)
Cl Cl ’

Sum of (x+y=?)>

13. Find out the total number of stereocentre in the given compound.
CH;,—CH= CH—CH——ClH—CHa
Br CI
14. Find out the total number of stereoisomers of the given following compound.
T | :
I
Cl—CH= CH—CII—CH = CH—CI
H o
15. Find the total number of isomers of C;H;4 (only 5-membered ring).
16. x =number of compounds which undergoes Tautomerisation to form an Aromatic product.

R
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‘ o g o
. //O . |
O] ® ||— - (® : (h)

N—O—H

17. If molecule is pyramidal, X stereoisomers are possible for :

C abed
find the value of X.
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0 R R RS VEL 2 RS

1.

7.
9.
11.
13.
15.
16.
17.
18.
19.
20.
21.
.22,
23.

24.
25.
26.
27.
28.

29.

a-qb-p;c-r;d-s 2. a-s;b-r;c-q;d-p
a-p,s;b-q,1,5;¢c-q,1,5;d-p,s 4. a-p,¢;b-p,gc-p,Gd-prT
a-r;b-r;c—p;d-s 6. a-p,r;b-q,s;¢c-q1;d-p,s
a-q,r3b-q,s;¢c-p,q,r;d-q,s 8. a-r,s;b-p,qsc-1,5d-p,I,$
a-q;b-gq,s;¢-p,q,s;d-q,s 10. a-p;b-g;c-s;d-r
a-p;b-q;c-r;d-s , 12. a-q,;b-p;c-p;d-qr
a-r;b-s;c-r;d—p 14. a-s;b-r;c-q;d-p

a-qr;b-r1,s5¢-q,r;d-p,q

(a-p-x); (b-q,r-y); (c-p-x;(d-qr-w)
A-bh;B-a,g;C-c,e;D-d,f

A-d;B-a

a+b+c+d=13
A—b,d,e;B—a,c,f,h;C—i,k,p

A-e f j;B-a,cdghi b; C — None

wH+x+y+2z=12

‘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)
A-(a&c) (b&f;B-(a&d) or(c&d), (a&e) (c&d);C-(d&e)

a - True; b — True; ¢ — True; d - False
b,e, f, g h,i

A-d, h;B-d;C-f h;D-h
Compound B
I
II

III

s 8 < 4
o0 0 6 6660606 6%

o TR DN TN TR
TN o NPT TN N

~
Y
Nt
~
=
-



()
(7) C; axis, C, axis

@) @ axis

cl_.Cl
1D

(12) C,-axis

6=

Me, X ‘
6) % =
7/
CMe, *
(8) C;-axis

(10)

(13) C,-axis
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e

topomax
35. '
Identical Enantiomer Diastereomer Constitutional
' ‘ Isomer
(1) X X e X
CO,H CO,H
X [V X

(2)/=//=\ y
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OH ,

& Ou =+ =
OH “"OH

X
CHj Et
H——OH HO——H - 2
X X
@ H——OH HO——H “
Et CHj,
H cn, CH) H

() ‘ v X

CH;, H H CH

CH; CHj,

) X (g X X
® é& % \/ x x
CH3__H CH,4
9 Cg v X X X
CH3 H H CH3
(10) % x
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36. (A)- (d) (B) (b)
37. a-p;b-q;c-r;d-s
'38. -s;b-p;c-q;d

e

(Resonance) n-(vacant-p-orbital) .
40. (1) 16 ) 4 3) 16 @) 4
6) 4 ™ 4 ® 3 9 4
11) 2

41. a-2, b-4, c-3 d-4,
42. a-s;b-p;c—q;d-

43. a- 2S b-2° c- 27+23 . l=2?

44. A-e;B-b;C-d;D-a

45. A—e;B—c;C—a;D—b;E—d

46. a-p,q,s,t; b-p,1; c-p,q 1,5t d-p

Subjective Problems
1.3 (c, f, h) 2. 64 3.5 4.5
8.6 9, 12 10. 4 11. 5 12. 4

16. 4 (a, b, c, h) 17. 6

() 4
(10) 4

5. 2 6. 8.

13. 4 14. 4

151 ]

73
15. 8



