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CHAPTER §

| GENERAL ORGANIC
CHEMISTRY

Rules for writing Resonating Structures

(a)  All resonating structures must be valid Lewis stxj_qetﬁre, i.e., a carbon, N or O can't be pentavalent.
H can't be divalent etc. -

(b)  Positions of atomic nuclei and s-electrons remain constant. Resonance is all about m-glectron
delocahzapon therefore position of n-electrons and non-bondmg electrons may change, in varlous

Vresonatm . -

Invalid regenance states for benzene because distance between two carbon atoms are changmg n
these structures.

(c)  Allthe resonating structures must have same number of unpaired electrons (i.e., An=0)

(d)  For the effective overlap of p-orbitals part of the molecule taking part in resonance must be planar.
Stability of alkenes can be explained by hyperconjugative effect.

HC H,C CH, HC H  HC CH,
CH,=CH,<  o=CH,< = < =d < =¢
H/ Y H” NoH, HC”  NCH,

Increasing order of stability with increasing number of hyperconjugative structures -, -
AROMATICITY L f

Aromaticity: Its explain the extra stability of cyclic molecule.

't do not give unsaturation test like Baeyer’s reagent test and bromme water test.

) It do not vwe electrophilic addition reaction.
¢ 't contaifls diamagnetic ring current.
¢ It shows electrophilic substitution reactions,

Aromatic Character: [The Hiickel (4n + 2)x rule] |

The following three rules are useful in predicting w?iether a particular compound IS aromatic or
non-aro mat 1C.

1. Aromatic compounds are cyclic and planar.
2. Each atom in an aromatic ring is sp? hybridized.
The cyclic 7 molecular orbital (formed by overlap of p-otbital) must contain (4n + 2)x electrons,
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z.e.,2,‘610, 14 ... m electrons. Where n=an integer 0, 1,2,3, ...

Relative Stability of different Carbocation
Stability of different types of carbocations in decreasing order

@ ® @
%4 > D-tn<] > > (CHIC> (CHICH> (CHy),C
@
C6H5 CH2>CH2 CH——CH2> CH,— CH2>CH3>CH2 CH>CH=C
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EXERCISE - T | N

Single Correct Type
Inductive Effect
1. Correct order of strength of +1I effect _‘
(I) -CH, (I) CD, (IIf) —'C;T3 (IvV) -CHD,

@I>I>M>N GI>V>T>M (©I>M>0>M @I>T51Vs
2, Group which can show -1 effect

() -O- (b) -OH (c)=CH, . (d) _Ng©
3. Correct order of +1 strength
C,H3 | (,3H.3
CH,-C- CH,-C-
R - m >
CH, - H
(1) CH, ~CH, - CH, - (V) CH, - CH, -

(a)I>II>III>IV (b)I>III>II>IV (c)I>III>II>IV (@IvV>1>10>1
Resonance & Mesnmerlc Effect | VR :
4. Correct order of stab111ty of resonatmg structure

©
| O
| LN
ﬁ ﬁ @@—» - %)
H;CO H,CO H,CO H,CO
I \%
(WI>TT>M>IV>V ) I>IV>T>1I>V
©)V>I>T>T >V @I>U>V>TI>V
3. (i_‘,orrc}ct statement ab(%ut this ' |
, |
0 OH : !
NH, NH,
I |1
(a) I and 11 are resonating structures (b)Tand II have 4 sp? atoms
« (o)1, 11 are different compound | (d) I'have 4 sp? atoms and 11 have sp? atoms,
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Which of the following compounds have no delocalizeds electron .
| H,C—CH,

| Y A | NH
0O, ® N @) CHNE @ g e=c—ch,
" - H

Which of the following is not example of cfoss-conjugation

| \/ x|
© A0 G\ - 1

8. For phenol which of the following resonating structure is the most stable?
®
%H OH OH
(d) All have equal stability
9. '
CECH A~ _E=CH, .C-CH; A~ C=CH
<a>© <b)@ 7 (c)U : (d)@ﬁ
10.  Among the following molecules, the correct order of C - C length is
(a) C,Hy > C,H, >CH>C,H, (b) C,H,>CH,>CH, > CH, (C¢H, is benzene)
()CH>CH>CH>CH (d)C H>CH>CH>CH
11, What will be the order of rotation barriers about C-N bond among these compounds ?
0 0O 0
I I I
() [>11>1II (b) I<II<III (e)II>1I>1 (dHIr>1> I
Hyperconjugation '
2. Most electron rich alkene among the following is

CH

1 . ‘
" CH, NO,
@ @ ®) (© @ @
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Toll Free; 1800-200-4940, Web.: www.chemacademy.in, email; info@chemacademy.in




i
A
t,

)
¢
By

g

i

. E

Correct order of electron rich benzene ring

0 M (m) W
-~

@IV>I>I>I  BIV>I>M>T  (©I>I>MI>IV  (d)IV>II>1I>]

Among the following pairs in which case the second compound has higher heat of hjdrggenation.

(a) l , @ (b) Cis-2-butene, trans-2-butene
(c) “ ,l\/ ( (d) 1-butene, 2-butene

Which one of the following has the smallest heat of hydrogenation ?
(a) 1-Butene (b) trans-2-Butene  (c) cis-2-Butene (d) 1,3-Butadiene

Write the decreasing order of reactivity towards elec#rophilic addition.
CH,. CoHs.

HyCy

o e 5 ™
T e i [
@I>M>IV>T  QM>T>I>IV  (@I>I>M>IV (@) M>1>1T>1V

17. Which of the alkene has least heat of hydrogenation :
H3C\ /CH3 H,C - CH,CH; HyC CH, H3C\ /H
O S G = =4
H H H H H3C CH3 H3C CZHS

18, Which has least heat of hydrogenation—

(@ /"~ \ (b) /—__—_———/ (c)\% (d)%
Aromaticity '
19.  Compc d which are aromatic

L S N
oN N en N NN Sl
N g eN N ey (d)[]

NN N—N - N—N 0

\
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20. | Reaction which will not possible - ‘
|
@ ether (ii) HB Sy NNy , H-B _ )© +NH,

NO,
H H
(i) _ARNO | +AgCl (i) Z& _NeNH, A +NH,
\)\ ) (a)\ﬁﬂm v (b) Only i +  (c) Only iv (d) All
21 Compound which are aromatic
H ()
=~ ® N
N H
@ [ \> , /N | ['F\
@ N ) (I [\ >—NH, (V) "N
| N @ | H
H i N H

(a) [ IL I '(b)'I'andf:II' o, (d) Only T
22.  Which of the followmg is aromat1c

<a>© @ @@ o [ g
_ (Smglet carbere) ~ (Singlet carbene) ' "

23.  Correct order of stability of carbocation given below is :
@CH2

. ‘ @
) A (II)© 3 ey CH2=CH—8H2 (Iv) CH, =CH
L L= | '

() [[>1I>1>1V (b)I>II>ﬁI>IV ()II>I>HI>IV () I>T> 1> 1V
4. Which of the following hydrocarbon is most acidic?

§ g’v @ () o) o /N o @ /

25. Whmh of the following molecule is expected to have thergreatest resonance stabilization ?
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26\?@ ‘Which of the following is most polar.

SAREE s

e
I DET which is not correct about (D \

a)li 1s nmore soluble than bromocyclopropane
(b) I glves pale yellow ppt. on.addition with AgNO,
(c) I is having lower dipole moment than bromocyclo propane

Br
S (d) T have more ionic character than 7 '

28, 7 Dipole rhé)ment of which ketone is maximum?

!
0 )/ 0 |
| @ L@ LA
; e a : |
| N ;
| o< I
/ bes
| | e
29 H
. ) C//N
- d* CH,
: Identify the site, where attack of H" is most favourable
(2)a (b)b (©)c (d)d
, 30.  Which of the following have highest resonance energy.
. ' , 2
- @] ] o | ©" | @] |
r N S o) \N
|
! 31, Which one of following carbonyl compound when treated with dilute acid forms the most stable
; carbocation?
) /CH3 ' O
' |
(a) CH, L CH,  (b) @ (c) o (@ CoHy—C-CH
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35.

@

Stability of Intermediates

37.

Whlch of the highest resonance energy in following

0 00 0000000

Wthh of the h1ghest resonance energy is following

rpty

The most stable free radical is ' .

ai O ®) oJ o( )"
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38,

39.

40.

41.

42.

43,

44.

Which of the following represents the correct order of stability of the given carbocations?

®CHZ
: |

() III>I>II (b)I>T>11

Which of the following incorrectly represents the stability of reactivity mtermed1ate‘7 :

®
(a) CH3—CH2 <CH,0CH, -«

© o]
CH,.. CH,
>
)
NO,  CH,

e i
I m

() II>TF>1 (@I>T>]

(b)/\/</\®/

CH,
®

CHS—CHZ—(ID@ < CH,CH,
CH,

(d)

Which of the following speaies is most stable ?

(a) p—NO,—C¢H,CH

(C) C6H

Which pair will not form a stable carbocat1on 91

Croe 1O

a)landII (b) Il and IIT

HI AC AN

©]1 iand v (d) T and IV

Wthh carbocation is least likely to form.as intermediate?

@ CeHs)C () @@

© @ @ cH, —CH,

Which of the following is the most stabilized carbocation?

OMe OMe OMe OMe
N ® N 5 N
a) O ¥ (c) | d)

Which of the following carbocation s the most stable ?

(a>©i> (b)@ (c)@@ (d)©i>

—~~
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46.

47. ]

cHy

(2) (A-R), (B-8), (C-Q), (D-P)

Column -II (Half llves)

® | @) 43x10°%s
HC; CHg
G,
. HC™
i(Bib (Q  25x107s
I Y
‘l ’/CH3'
£
©) é\o ®R) 87x107s "
CIH3 '

(c) (A-S), (B-Q), (C-P), (D-R)

Write correct order of stability

@CM% &CMQ

@I>I5M>1V  (b)M>1>1>1V @UI>I>N>IV  (d)I>1>1V>]
Write correct order of reactivity of following halogen derivatives.

CMC3

Me
v Me

|

Cl :

0 @ (I)CH=CH-CI  (I)Et,C-Cl (IV)PHCH,CI (V) Ph,C-Cl
(a)I>V>IV>IH>H : G V>IV>I>1I>1
() V>I>IV>IIT>11 (DI>V>II>1v>1

* North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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48,
g

49.

q)w\\? ‘

50.

51.

52.

53.

The reactivity order of the indicated function groups towards a nucleophile

|
g . OCH
f || f . T 3 18
P Q R | l
()P>Q>R () Q>P>R (©)Q>R>P ()R>P>Q |

Which of the carbon free radical is most stable

(a) CH;—C—CH, (b) (.3H24CH ~CH, (c) Ph—CH—Ph - (d) CH,—CH—Ph

CH3 : [
Which of the following double bond in the given molecule is most reactive towards a strong protic

acid?

': Me_a C
‘ ’iQFGDHW
° Me 0
(a) A (t)B _ ©C @D

Which of the following compounds yield most stable carbanion after rupture of (C,-C,) bond:
o 0 | 0
| | ]

(a) CH,-C-CCl; (b) CH;-C-CBry, (c¢) CH,~CH,-C-CI, (d) none of these
1 2 12 1 2 | '

|

Following compound contains three C=C, arrange these in stability order:

L
t

CH; 'CH, E
cI be_ (l:é‘ C—H
CH, CH, |
H .
H
(@db>c>a (bya>b>c (c)bra>c (d)c>b>a
The homolytic breaking of the Ca ~ C, bond is easi‘est n:
H H BC H ?c\ CHy  HC ' CH

(@) H_/Ca_Cb\_H ®) H—/Ca—Cb\—H (¢ H a—Cb\—H ) H3C*‘/C‘,;Cb\—CH3

H H H CH3 H3 C CH3 H3C C H3

North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
Toll Free: 1300-200-4940, Web.: www.chemacademy.in, email: info@chemacademy.in



_, A }llty & Basncnty

" Theacid strength of substituted carboxylic acids is known to be dependent on the nature and position
of the substituent. In the following examples, an attempt has been made to arrange the acids in order .
of acid strength, the strongest first. One of the series is incorrect-which ong?

(2) CH,.CH,CH(CI).COOH > CH,.CH(CI).CH,COOH > CH,.CH,.CH,.COOH

(b) NO,.CH,.COOH > HOCH,.COOH > CH,COOH ,

(¢) CL,C.COOH > BrCH,.COOH > FCH,.COOH
~(d) CH,.COOH > CH,.CH,.COOH > (CH,),C.COOH

55. 5Arrange the given carbon ac1ds in the i mcreasmg order of acidic strength '.

.
U o \\ //O ' :

O 0
I I

>< . @O @O . {

C D E

(@ A<B<D<C (b)D<C<B<A (c)C<B<D<A (d C<A<B<D
56.  For which of'the following reactions equilibrium constant (k) is less than unity?
| A

(a) (CD,).C— H+(CH @(CD)C%(CHQ)SC—H . A"W
%

ot O o
| © CH-C=C—H + KM= CH,—C=C] + NH, @V@b

l

58.  Inthe following compounds v

@@@%

(IID)

The order of acidity is: ;
(@MI>IV>I>1T  (p)I>IV>II>0  ()I=1>1I>1V  ()IV>TI>1>1

" North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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Amongst the following, the most basic compound is: | . , |

(a) CH,NH, (b) p-NO,-C.H,NH, (c) m-NO,-CH,NH, (d) C.H,CH,NH,’

Selected bond angles for six hydrocarbolns are shown below. Arrange these hydrocarbons according
to their pK, values, from the lowest to the highest.

He H 128°
d09.5° )( ﬂ

iition
yrder

B |
| s 1 M
H H o
@ R 15108
: 117°
M ' a ' am a)
1800 o
v oD
() V<I<VI<I<II<IV B IV<I<I<M<V<VI
() I<IV<I<VI<V<II ., () I<V<IV<II<II<VI

61.  Which of the followmng has lowest pK_ value?

@ @%@ " o (OO

62.  Arrange the following in increasing order of their acidic strength,

1 { 0 0 0O 0
Q| ety m el
Ol ‘O @) i

@UI<I<IV<II OI<I<IV<Il (I<H<IV<II ()I<II<I<IV ,
63.  Which of the following is the strongest base in water? :

AN o) o) ()
I l . dN. -

H : H )

II—Z

North Delhi: 72, Mall Road, GTB. Nagar, New Delhi - 110009
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64.

66.

67.

68.

69.

" @HNTT NN, (b) CH,—N—H () CH,—N—GCH, (d) HC

(i G O '

Which of the following incorrectly represent the acidic strength of given acids?
(2) CL,CH > F,CH (b) CH;COOH > CH,CH,OH

, OH  OH |

(¢)H,0> CH,0H - o @ @ > @

Which of the following is most basic in aqueous s[g%tion?

NH NH-.
| CH, CH, -

C C

™ NH,
f

© @ |
The correct order of decreasing basic strengths of x, y and z is L
@x>y>z () x>z>y ©)y>x>2 @y>z>x

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

2N
y v 0
1 2
(@2>1>3 (by1>2>3 (©)2>3>1 @3>2>1

Which of the following compounds would you expect to be strong carbon acid?

0 0 0 . |
(a) W (b) @E (c)CH,(CO,Et),  (d) CH,COCH,COOC,H,
, 0

Arrange the following compounds in the increasing order of acidic strength.

(1) benzoic acid (ii) p-methoxybenzoic acid (iii) o- methoxybenzoic acid
(a)i<ii<ii (byui<i<ii ~ (e) i <i<iii (dyiii<ii<i
0 __0
N R H, s
b Py
Identify the most acidic hydrogen eresent in the above compound:
(a)a (b) b (c)c (d)d

’ T Qe o 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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71, Which of the following is least acidic:

GOOH GOOH COOH COOH
(@(j, (@() @[tl @[il
CD; CH, CD, CH,

AP |
‘%{‘P Indicate the correct order of acidity (first ionization) in the following dicarboxylic acids:

. ' COOH
Hooc” COOH nooc” > coon HOOC-COOH r—
. - HOOC ¢
I Il o
5 @I>I>M>1v  bI>Iv>I>1I ()MI>I1>IV>Il @ﬂV>H>Dﬂﬁ-
(75‘ Which is the strongest acid among following a
’7\ (a) CH,(CN), (b) CH,(CO,Et),  (c)CH,CN (d) HC(CEy),
74.  The abstraction of proton will be fastest, in which carbon in the following compound,
o .
y
. p
ﬁgC//Q§“//k\\C}g |
. @x 6)y ©z, @p
W Which s more basic .
the | OMe N C/O
CH,
| @TH :
Cxa N
HNTTOS . C L. .
N | NH T \NH G
L") H
A B W " - DR

@. Arrange the following in the increasing order of their basic strength:

[y .

ond i following comp

ound.

.71 Write the correct order of K, of marked posff |

' HH
@R>P>T>S (B)T>P>R>S ()R>T>P>S  (dP>R>S>T

iNorth,Delhi: 72, Mall Road, GT.B. Nagar, New Dethi - 110009
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79.

80.

81.

)

X

83.

/i !
Wﬂl 1 mm
} 'Write the correct basicity order of the following compounds. \35 o
v X
, == N
o ™ @y m
\ o amy

. L3S
(@I>II>IV > (LI>W>0>IV (e I>IV>II>IV  ( (:?
Which of the following, has the most acidic hydrogen? é/&g
(a) 3-hexanone (b) 2, 4-hexanedione (c) 2, S-hexanedione (d) 2, 3-hexanedioneﬁj“7(
Which of the following is the correct order of acidic nature. La. -
: , iy
() () v %
® X m N UIPAN
H H ~H H
(2) I >1>11 (b) I> 11> 111 ") I>I>10 (@I >I>1

The correct increasing order of Ka of following acid.
(i) CH,;CH,COOH (ii) CH, = CHCO,H (if) HC=CCOOH
@@O<@<@) @Oa<E<@ ©@u<E<a) (@) G)<@ <
Which of increasing acidic arder is correct for below organic-compounds

H

Me‘@‘(li“H
(I) PhiCH, - H (1) @ ) (Ph),CH-H  (IV) (Ph,),C-H

; Me
(@I<I<II<IV (b II<I<;&II<IV (HI<I<II<IV (dIV<HI<I<I
. Among the following pairs in whlfch case the second compound has more acidic hydrogen

|
0
NO,
o (T

N

] l.
(@) CH,C-CH, -C~CH,,

0

i ><O, , 0
(o) o+ CHCOCH), (d) PhCH,CO,C,H,, Cof
0

@

e e e
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s—— i 1] lllw
Select the strongest acid in the following (CaocX ey¥den

O 0. .0 : 0 0
0O O ' | - O O . -

(a) (b) () (d 00

PN MeO OMe N
Select the strongest acid in the following
(a) C;H,OH (b) o-MeCH,0H  (¢c)m-MeCH,OH  (d) p-MeCH,OH
Select the weakest acid in the following - |
(a) PhO'.}.I (b) 0-O,NCH,OH  (c) Picric acid (d) p-O,NC,H;0H
Select the highest pKa value of the following C
(2) PACOOH (b) 0-0,NC,H,COOH
(¢) m-O,NCH,COOH  °~ (d) p-O,NCH,COOH
Weakest base among the following is :

o M\ \

(a) DNH ()NE  NH ) NH, @{ N

Rank the following in order of decreasing basicity.
0 0
[ . B
0T\ =2 @ S (Im) /\)Ko@ (V) /\/_-\O@
@IV>I>I>11  (B)I>IV>I>H0 (U>I>1I>1  (d) IV>III>I>H
Correct order of basicity is: ~ F? 453%a =) Cowyetoxden

NH,  NH, NH,
0 @ <H>@ <HI> ) @ Me
w Me . \
(@I>I>1>IV (bl H>I>III>IV (c) III>_III>I>IV (HU>T>IV>1 \,’L\
Write the pK, order of the following acids. v ;
{ H-O0____0-H | = 0 H\—% 0—H de | .;:‘*'{\E S
Y O
. 7 d’/ '
- VW w 0 gy O
i; o @rsy>z Bxezey  @zeyex o (@yexoz
{ 92.  Which of the following is the correct order of basic nature.
Ce
() NN @O0 ®
H N
() Q>R >P ®R>Q>P , (QR>P>Q (@& Q>P>R

Il
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H Y W ADLIVI Y .
Wl" 111 I ——

./3${9Q3- CH,CH, X H CH,=CH-XtH CH=C-ZH - f
The correct order of bond strength in above compounds f
()Z<Y<X (M) Y<X<Z ") Z<X<Y d)Z>Y>X i

94.  Correct order of acidic strength of the following compound is 1
0 0 0O O 0 0
1 W n g v
() () M% N )H3CMCH3
(a)I>IV>II>HI OIV>U>I>H (©I>U>IV>HT  (d)IV>TI>T>I
95. @ : : ﬁj
) ' (1)
Arrange these compounds in basm, strength-erder:
(a) I>11>111 (byII>1> IfH (c)I>1>11 () II>T11>]
NH,
96. '
, Correct order of bas101ty i - ST S 12
(a) P>I>2>4 T (b) 31054 " f 3eu<1<2 - (d) a5152
SIR/SIP
97. In which of the following molecules the lone pair of mtrogen atom is participating in resonance?
CH, CH,
TN f\]/ CH=CH-RH, CH,NH, @
. o~
@ W o) © © @ gy
~-~. 98.  Arrange the following compound, in order of C-N bond length.
: -E Me Me Me NO, e
2 @ ®) @’ © @ Me@ A
i Me .
5 Yo Yo, - cyww—a%%

@D>C>B>A  (b)D>C>A>B (©)A>B>C>D  ()DFA>C>B

" North Delhi: 72, Mall Road, GT.B, Nagar, New Delhi - 110009
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CH;

Me . Dipole moments of given compound will be:

(A) (B)
(a) (A)=6.87D, (B)=4.11D (b) (A)=4.11D, (B) 6.87D
(c) (A)=4.11D, (B)=4.11D (d)(A) 6.87D, (B) =6.87 D' |
EXERCISE - 11 ; |
‘Multiple Answer Type
Resonance
L. Which lone pairs of nitrogens in the following molecule participate in delocalization?
X ’1\] .
0
@M@W u
2. The structure of
nce?
| | @
: o ®
N
1 —
0]
o . 7 ) A
@ | (b)@ vy (c)@ o) e
SN N S0
I.\II q\|I I\IIG .
0 0 0 P
Aromaticity i i
3. Identify the correct statment(s).
- D L e
I I : I - I\Y%

(a) I & III are antiaromatic

(b) Hﬂ & IV are non-aromatic
(¢) I alone 1s aromatic

(d) I1:& 1V are non-aromatic
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4, Which species is/are aromatic? ‘
= ==
o) ® O Ol @ @
N ' S Ne

Aromatic character is possible only when

(a) four electrons are delocalized f

(b) the molecule 1s cyclic and planzfr haiving delocalized (4n +2)m electrons wheren =0, 1, 2, 3....

(c) alternate sigma (o) & pie () bond are present.
(d) None is true |
6. Which does not reacts with AgNO, to give ppt.?

. .?(a), '—Br : (b) CH=CH—CH2Br
(s) @ o (@) D‘Br

Iq which of the following the 2nd structure having more resonance energy.

UU

Stébillty of Intermediate
@ Which is/are true statement(s)?
(a) Protonation increases electrophlhc nature of carbonyl group

(b) CE,SO; is better leaving group than CH SO

(c) Benzyl carbomum ion is stabilised by resonance

OH
. (d)cal CH< is stable hydrate
@\)i Select the stable molecule (s):

| | Hove' | Cl IS
9 . OMe | \C/ |
® @:><QH (6 CCLCHOM, €9 ICEaYY
0 H

1] 111 F—— _
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whieh of the tollowing second one is/are stable /

CH

2 ®

| o ~cH_en
(a) CH,CH,C-CH, CH3CH02CH-CH CH,

N V- O_) ’
(b) | , S ~
CH,-CHCH=CH, CH,-C=CH-CH,

0 (H) , -
o ' ,
()CH3—C—CH='CH2 CH,C-CH = CHCH,
@
NH, "OH :

(d) | , I
CH,-C-NH, CH,-C-NH,

Acidity & Basicity

41,

12.

13.

14.

Which is/are less acidic than Benzoic acid? =

0 0 o y o
(c) CHS_‘cJ:-CHz-%-o—Et (d)@C-CHrCN
J,. QO
N° e N ' :
}1{ . . NH, *
pyrrole €f) pyridine (II) aniline (III)
which is/are correct statements ?- |
(a) I is more basic than 1T (b) I is more basic than [ and III
(c) I is more basic than I (d) all are aromatic bases
Which of the following have acidic hydrogen?
0

(a) CH,COOH (b) @OH (c) CH, —%—CHZ ~CN " (d)NaNH,

North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009 P
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15. Amongst the following compounds, the compound(s) which can give NaHCO, test ?
\)p/} | , OH ) :
o NO,
qsﬁ RN OH N o ON 2
‘ ' <:2 .Il
Iy _.@‘, ) J O ooy © cHiCcoon @ .
0 ’ OH NO,
SIR/SIP ' |
16.  Which of the following basicity order is/are correct
(a) PhNMe, > PhNHMe > PhNH,
6.
7.

EXERCISE - III | s

! ' Numerical and Subjective Answer Type

CO,H !
00 ’
|
-OH 14 . ‘
L BCOH  —HEO, (A)+(B)—2 (C)+ (D)
. ) gas gas
" | |
CH
Sum of molecular mass of gas (A + C) is
|
2. [ Ph-C=CH—">(B
Ph—C-0-H—HD Ay gas (B) gas
Ph—OH—"% 4(C) gas R-0-H— ,(D) gas

Sum of molecular mass of gasA+ B+ C+ D is:

" North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
Toll Free: 1800-200-4940, Web.: www.chemacademy.in, email: info@chemacademy.in

G \
ﬁ’i" .




I

In above compound total number of 2° hydrogen atoms are :
Number of n-electrons in Cyclobutadienyl anién (C,H,)?™ is.....cococovvivimniiiirinens
P, Q, R, S and T are the number of & electron in a, b, ¢, d and e respectively. What &s the value of

P+Q+R+S+T.
(a) cyclopropenylium ion (b) cyclopentadienide anion
(¢) cycloheptatrienylium ion (d) cyclooctatetraene dianion

(e) [12] Annulene dianion

Ordinarily the bamer to rotation about a carbon-carbon double bond is quite high but compound A
have a rotational bE‘lI‘rlel‘ of only about 20 K cal / mole -

I nCsH; i !
— What is the reason for this ? 5

nC;H,;

(A)
The total number of c

conjugation (involving C — H bonds)

8. Arrange the following in increasing ordet of stability.
: CH;

@) ¢, =CH,, @8H,-ci=ci,, O ), (4)@“’*2’

(regardmg to stablhty of free radlcal)

s oCeOee0e0. o

(regarding stability of free radical) ot !

yi

9. Arrange in order of C-H bond energy , ‘

H- CH2 | . :
H-CH- CHCCH3 ! :
He . f
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Toll Free: 1800-200-4940, Web.: www.chemacade;my.in, email: info@chemacademy.in




10 Amon.gst. the following, the total number of compounds soluble in aqueous NaOH (at room
tempe;ature) is -

Z..'..

NCH - COOH  OCH,CHj;

@ i) o <0

\
\\/

' CHZCH3 , COOH
¢ ‘ ,:/\ .
I'\.\' ‘ / ’ 1 i
b x WY ON"
i .V \ . "
llﬂ For the following compounds, arrange the labelled proton in increasing order of their case of
deprotonation: :
a 217 v
"/
12.
l
4 L
5 3//2 1 ‘
NF 0

13.  In which of the following pairs, indicated bond is of greater strength.

0 NH, NH, OOH COOH
H P P = = CMe
() CH,-C~Cl & CH,-CH,-Cl, (i) & (iii) & @ ’
1 1 NO,
- NO, .
OH OH
AY { 1
th;\\\v!\;i I /Nle
"14.  Among & | Ny, Which is more acidic.
NO, " NO,
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EXERCISE -1V

Previous Year Questions
IIT-JAM Previous Year Questions

L, The correct statement describing the relationship between
0° 0 ' OH
®
RZHC—I?I\<\ N RZHC—N/ RC= 1?1/ is
0 0° 0°
X Y /

(a) X and Y are resonance structures and Z is a tautomer
| (b) X and Y are tautomer and Z is a resonance structures
(¢) X, Y and Z are all resonance structure$

; (d) X, Y and Z are all tautomers

) The correct order of acidity among

case of

Me

O@@\@

},I . H H g .
(l) (i) (@) ._(i_V)

@ ()< <Gi) <)
© (D <@< () <(@)

3. Whlch of the- followmg are aromatlc 7

O @@ @ -

(@ PandQ (b) Q and R ()R and S (d)Qand S I
4, The value of ‘n’ for the following molecule accordmg to Huckel’sruleis : 3

) < __v)'< (1) < (m)

CMe; -

(a) 16 (b) 4 (d) 14
5. The increasing order of the acidity of the hydrogen marked in bold italics among the following
is : - -

e
@
=
—
1, < ||

I il
(a) I <II<I (B) T <I<II () I<II<II ()<<

. North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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10.

L
. :-‘

(a) Rand$ (b) P and Q (¢) Qand$

The correct 6rder of pKa value for the following compounds is

COOH

Lk

11
@) I11>1>10> IV (b)II>I>IV>III (c)III>IV>I>II

|
\

(d)IV>II>I>III

is AROVSE Ro POTETIAG
| (st perar
[\ & LN )
N ) '»,} . N \J -. ’ \
|’ - - FITI\ \‘s NI , N{&r ‘ 22 -
H H H b
I I 1 i\

(@) I>M>1>IV (o) IV>II>1I>1 ,i)(c)III>II>IV>I
The correct orientations of dipoles in pyrrole andﬁyridinevis :

01 Ol 01

H
The correct order of stability of'the following carbocation is

(a) I>1>11I -(b)III>IIjI (©)I>T>1I

The species/compounds that are aromatic among the following are

(d) MI>IV>1>1

o

N

(@ I>>1

kdoCP

(d) Pand S

North D‘elhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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Hybridizations rof the atoms indicated with the asterisk (*) in the following compounds sequentially

are :
0 CH, " 0-0
/A
* ,Ph Ak, Ph )4 )\ /@
Ph/[L 0 Ph.)k 0 Ph™ 0 Ph Ph 2 Ph
(a) sp?, $p?, sp’, sp? (5) sp2, 5, 5, 5p2
(c) sp?, sp*, sp?, sp? (d) sp? sp?, sp’, sp? e
The pro'ciuct P and Q in the following reactions, respectively are B P
¢ below - : b
. CH Cl
@ 3NN L p A/-Cl ANO;
8 Cl e
(7 W 2
@ an o O @f A
CH, o
g v
2 _CH, ® @/ CHy ;
an z
(c)l ' | and A/Cl (d) (gH ;
. / 4y

" Benzene and dewar benzene are v o u ’
_ Benzene Dewar Benzene
(a) Canonical forms (b) Structural isomers

(c) Tautomers (d) Cpnformational isomers
1@ Arrange the following in the correct order of acidity of the hydrogen indicated in bold.

H R
(@P>Q>R (b)R>Q>P (c)Q>R>P ()P>R>Q
Arrange the following in the decreasing order of acidity of the hydrogen indicated in italics
(1) CH,COCH, (i) CH,COCH,COCH,
(1if) CH;00CCH,COOCH, ¢ (iv) CH;COCH,NO,
(a) () > (i) > (i) > (iv) (b) () > (ir) > (1)) > (i)
(c) () > (1) > (i) > (1) (d) () > (1v) > (1)) > ()
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Phenol is less acidic than
(a) acetic acid (b) p-methoxy phenol
(¢) p-nitrophenol (d) ethanol

17. Which of the following species is/are aromatic in nature ?

@) N@)N - 0 @
© <d>[ ]

/T8, Among the following, the number of molecules that it are aromatic is ...............

Q‘“

ﬁ“’ '

19. The amount (in gram) of NaOH (MW = 40) required for complete neutralization of one mole of the
following compound is ............

s

GATE Previous Year Quéstions
20.  The major product obtained in the following reaction is

Ao 1.LiNH, € equiv)/lig NH; .
H—C=C—CH,0H 2.C,HsBr (lequiv)

P 3.H;0"
I. “(a) CH,CH,—C =C—CH,0H (b) H—C = C—CH,0CH, CH3
(¢) CH;CH,—C = C—CH,NH, (d)H—C= C——CHZNH——C;HZCH3
21."  Among the following compounds, the one that is non-aromatic is .

(d

(@) (b) @ @

¥

>N0rth‘Delhi: 72, Mall Road,'GT.B._Nagar, New Delhi - 110009 B
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The compound is

(a) Aromatic and has high dipole moment  (b) Aromatic and has no dipole moyhent
(c) non-aromatic ahd has high dipole moment (d) anti-aromatic and has no dipdle moment

The compound that is NOT aromatic is |

. H

©
The order of stability for the followmg cyc ic 0 eﬁns 18

&;b;b;%

@ﬂ<H:HPﬂV (MH<HPGV<I (@H<Hkﬂ<n’ mﬂv<n<1<m

The mostacidic species is

- o _ | . Mo,
:i X AN
eofthe A\ @ @
o &;3} ® 431 ole, @O~
| /N 7\ | I
1} H H ~ H H H H
} 26.  The increasig order of basicity among the following compounds is
(H;C),N  N(CHj), H;ON  N(CHy), H;ON  N(CHy), _.l‘ k
st celN
X Y HyCO_ OCH; : ,
(8) Y<X<Z B Y<Z<X ©X<Z<Y'  (PX<Y<Z

Amongst, the following, the compound which has the lowest energy barrier for the cis-trans
isomerisation 1s ‘
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IXT-JEE Previous Year Questions Y
H;NY NH3
28. : 3¢
COOH - 1
X 3 ..
Arrange in order of increasing acidic strength G 3
@X>Z>Y (@Z<Xty OX>Y>Z dZ>X>Y
29.  Hyperconjugation involves overlap of the following orbitals

(@)oo op ©pp @
30.  The correct acidity order of the foll owmg is

COOH ~ COOH
= | aD m) 38
() (11D > ,(IV) >0 >0 (b) (IV) > (1I1) > (I) > (1) :
() (I > (1) > (1) > (IV) (d) () > (1) > (1V) > ()
31, The correct stability order of the following resonance structure is %
® 0 ® o - 6 o U
H,C=N=N H,C—N=N H,C—N=N H,C—N= N
{ (I (m v
@ 0)>(1D)>(1v)> () (b) @) > 1) >1H>dV)
e m> > >av) @ @>@>)> .

32 | Among the following compounds, the most acidic s : :
- (a) p-nitrophenol | g (b) p-hydroxybenzoic acid .
(¢) o-hydroxybenzoic, acid - (d) p-toluic acid
33.  Amongst the following, the most basic. compound is ;
(a2) benzylamine (b) amlme- (c) acetanilide - (d) p-nitroaniline
34, What is the decreasmg order of strength of the bases ?

OH,NH;,H—C=C" and CH; — CH;
(2) CH; —CH; >NH; >H—C=C">0H"
| @)H}—CEC'>CHy—CH5>NH§>OH'
(¢) OH™ >NH; >H—C=C" >CH; —CH;

(d) NH; > H—C=C" >0H" >CH; —CH,

o ot
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38.

0N |
O N 2moles of NaNH, A The product A will be

S, ———————— || - 11 A RS
u 35

Among the following compounds, the strongest acid is

(a) HC=CH (b) CcHy + (o) CyHg (d) CH,0H
Among the following, the strongest base is
(a) CcHNH, (b) p-NO,CH/NH, (¢) m-NO,—C¢H,NH, (d) C;H;CH,NH,
The correct order of basicities of the following compounds is
. .
(1) HsC~C (2)CH,CH\NH,  (3)(CH,),NH (4) CH,CONH}
NH, :

@ 2>1>3>4 (b)) 1>3>2>4  (¢)3>1>2>4  (d) 1>2>3>4

HOOC OH

. CH

For 1-methoxy-1, 3-butadiene, which of the following resonating strucure is least stable ?

® ] 0 ) [
() CH,—CH—CH=CH—O—CH; (0 CH,—CH=CH—CH= O—CHj -

" & o ¢ . o o 1
() CH,=CH—~CH—CH—O—CH; (9 CH,=CH—CH—CH=0—CHj .
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40.  Among the following, the least st;ble resonance structure is: E‘
o |
. ® S| S, |
o ) %\@/\ICGD//O %\@/\IG\?//O @/\\/\@/ @N\%?/O -
R | - l | :
@ 5 © 5 © o @ : s
o : - 22
NET Previous Year Questions 29
41.  The correct order of heat of hydrogenation for the following compound is 3 6”
P \' - Me . Me 43,
@) Mex_~? (Me -~ Me () \/j[ 1\%) Me\%Me 50,
| © T 5T,
(2)[>1I>11>1V (b)I>III>Il/>I\V @IV>I>II>I  (d)IV>I>I>110 64,
42. - l;he cmpound that gives precipitate on warming with aqueous AgNO, is | B!
o - ‘ 8.
' ' B :
Br | Br br .r 85,
(2) (b) ) @ | 9.
. _ .N/ 9.
43.  The compound that is antlaromatlc 1s : I
| ] 8a
. 15.:
- 1) i\ /] a & () @ (____IY) 0 |
@ )11 (1 | d) IV | Lo
44.§ The decreasing order of basicity of the following compound is
i ' ) | { 6
) )
N N H- A N N 7
U [N/> @ BN B
N” §

(@I>I>M>1V  (L)IV>I>I>01  (c)UI>TI>I>IV  (d)IV>IU>1I>1
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ANSWER KEY

EXERCISE 1
4 1d 2.b 3.2 4.5 5.¢ 6.d 7.b
J 8¢ 9.d 10. 11.b 2.2 13.¢ 14.c
| QX 16.2 7.0 8.c  19.b 20.a 21.b
| PR 23.b 24.2 25.b 26.b 27.¢ 28.b
4 .2 30.d 3¢ 32.a | 33.a 34.b 35.d
¥ %.c 37.b 38.a - 39.d 40.d 4l.¢ 4.¢
: 1.4 44. ¢ 45.a 46.b 47.a 48.a 49.¢
{ s0.a "5l.a 52.¢ 53 54.¢ 554 56.a
§57.4d 58.d 59.d 60. d " 61.d 62.d /) 63.b
foac 65. 2 66. b 67.2 68.d 69. ¢ 70.2
1710 7.¢ 73.d 74.a 75.b 76.¢ 7.¢
1 78.a 79.b 80. a 81.a - 82.a 83.2 84.2
{ 852 . 86.2 87. 88.d  89.b 9. ¢ 91. ¢
i 9 93.d 94. ¢ 95.a ,  9.d 97. b \ 98. b
1 9.2 oy
| EXERCISE-II -
l.c,d 2.bd 3.a.c 4.ac,d ~ 5bec 6. a,C 7.a,b,c,d

8.a,b,c,d 9.ab 10.a,b,c - - 1l.ad- - 12.a,cd 13.b,d 14. a,b,c
- 15.abcd  16.abd — '

. EXERCISE III

1.90 2,65 | 3.6 4.6 5.38 .
: ndH, '
{ 6. | One of the R.S. is having both ring aromatic. I’
i nC,Hj ;

7.6 8. (@)3>2>4>1(b)4>2>1>3>5
1 9. d<f<b<c<a<e . | 10. 4
1. (@2<1<3 ®3<1<2 (©3<1<2]
| e

(a) @CH/C[@ ) o

1) _
(1) 39y is attatched to sp hybridised “C” atom so is most acidic

(2)  23%“H”atomis attatched to sp? hybridised “C” atom & 1 “C” atom attached to sp’ hybndlsed
“¢” atom. But anion formed s stabilised by resqnance :

(b) 18 2nd “H” atom are present at “oc” position to CoO group where 2 is dlrectIy attached
to ”N” atom so is more Acidic which 3t “H” is least. Acidic because the anion formed after
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CIIEM ACADEMY s A s
deprotonation is not stabilised by resonance v
(¢) 2™ & 1t“H” atoms are phenolic “H” atoms are more acidic than ketonic “oc”” “H” atom. But

<

o)
| Zﬁd “H” is more acidic because — R of ~C — group stabilised by resonance
D4 ) ‘
- 0 O ‘
B, O cHy,- (’j‘ ~Cle>CH, _(|; _Clt (double bond cliaracter)
4

(NH,
(ll) © Q .o

PR 5 Mo
In 1% compound due to mesomeric effect more double bond character between C & N so that greater
strength of bond

111) @ @Q in IT compound due to ortho effect + m of ring is cut off.]
| Me . 1 MC
- 0 —
14, 5
= N_'
N9 ) 0
0 0

stable anion

rle . ,

O —> Jes stable anion ‘
I Me .
@ —| No -R effect

 ENAN

Out of plane ,
EXERCISE IV - (
l.a 2.b 3.d 4.c 5.d - 6.b 7.¢
8.a 9.d 10.d 11.a 12 c 13.b -~ 14.b
15.b 16.a,¢ 17.a,b, ¢ 18. 4 19 160 20.a 21.a [
22.a 23.b 24.¢ ' 25.b 26.¢ 27.¢c 28.a
29.b 30.a 31.b 32.¢c 33.a 34.a 35.d
36.d 37.d 38.a 39.¢ 40. a 41.b 42.¢
43.a 44. ¢ ‘
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STEREO CHEMISTRY

SPECIFIC ROTATION

Specific rotation as optical rotation of 1 gm/mL concentrated solution when path length 10 cm(1
1t greater dm) at particular wavelength (/) of light. |
a
o)=—
o] c.l

Enantiomeric excest of e e s a mieasure for Row: much f onie enantiomer is present compared to the
other. | ' :

I
For example, in a sample with 40% ¢ e in R, the remammg 60% is racemic w1th 30% of R énd 30%
of § 50 that the total amount of R is 40% + 30% = 70%. '

’ " [o]
% optically purlty—— [ Q]Obs XIOQ |

max

'

assuming a linear relat1onsh1p between [ ] and cqncentratlon which is true for most cases. The»
optical purlty is equal to percent excess of one enaﬂtlomer r over the other *

So, : S ‘
(RI-IS1)
Optical purlty percent enantiomeric excess <[R]+[S]&IOD %R - %S
L ee . .
4 Optical rotation = I()_OX specific rotation

|
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EXERCISE -1
Single Correct Type

i

1. ! Which of the following does not pdssess any element of symmetry?
(a) Ethane (b) (+) tartaric acid :
"(c) Carbon tetrachloride ' (d) Mesotartaric acid |
2. In 3 chloro-2 methyl pentane the priority sequence for fixing the R and S configuration is :
. () —(CH,),CH, —C,H,, —CL H (b) —(CH3)2CH —Cl, —CH,,H
(c) —Cl,—(CH,),CH, —C,H, H - (d—ClL, —C,H,,—(CH,),CH, H
3. The compounds given below are : "
' OH OH
1 <
, @nd
, Goon COOH ;
(a) Enantiomers (b) Identical (c) Regioisomers (d) Diastereomers M
4. The compound if contains an even number ‘n’ of chiral carbons, but the molecule can be divided §
into two equal and similar halves, then how many optical active form it will have :
(2) 2" (b) H@-1) ('c) (@-2)2 d o(n-1) _9(m-1)72
5. The absolute configuration at the two chiral centres in D-ribulose are
L U cuom R
[+]
R=———1~—CH
He=—=r——QH
CH,OH
D-Ribulose
(a) 3R, 4R (b) 3R, 4" (c) 3, 4R (d) 38, 48
6.  Inthe following reaction,
CHO
L N X4y
(D
CH2 OH iastereomers)
d- glyoeraldehyde
the absolute configurations of the chlral centres in X and Y are
(a) 2S, 3R and 2R, 3R (b) 2R, 3R and 2R, 3S
. (¢) 25, 38 and 2R, 3R (d) 28, 3R and 28, 3R

O ]ésterlﬁcatxon of the acid P with the alcohol Q will give

) o OH
S COOH CH3
1 .

(S)-P (_)-Q

* North Delhi: 72, Mall Road, GTB, Nagar, New Delhi - 110009
Toll Free: 1800-200-4940, Web.: www.chemacademy.in, email: info@chemacademy.in




(b) a mixture of diastereomers

(a) only one enantiomer
(c) a mixture of enantiomers (d) only one diastereomer I :
8. The molecule(s) that exist as meso>structure(s) S CI ‘\ "y ) A0
A kT

s
is/are
(a) only M (b bothKandl (o) q5n1y L (d) only K
Which of the following molecule is achiral |
HyC H :
3 \c—c—-c'\\
(VA
H CH,
.y Br
e divided
Hu,
] am " %F
Cl
(@)l . (b1 (c) III (d1v
. CH, replace Ha with D and Hb w1th H: (X)
H=Ho |
10 H—TBr . (Y)
CH3 replace Hb with D and Ha with H
relation between (X) and (Y) is ' |
(c) E and Z isomers  (d) Constit}ltional isomers.

(a) Enantiomers (b) Diastereomers

B 11, Molecules shown are

CH,
F

(a) Constitutional isomers (b) Enantiomers

(c) Diastereomergl (d) Identical
i i !

‘ L.

:

12. The molecules shown are

CH,
CIIH Cl CH3

Hs

e

(')Ill
Qe

(]
——
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13.

14,

15.

6.

17.

18.

as
@ o0y (n) JC=C-08,
,7ai0CHpb=NHCOCHyc=CHyd=CH;}g

(a) Enantiomers (b) Diastereomers
(c) Gonstitutional isomers (d) Non isomers
The molecules shown are '

e
H
H

:z:mX—-x——X-um
LoD ™
mu-m-nlm
o

(a) Constitutional isomer (b) enantiomers
(c) Diastereomers (d) Identical isomers
Which compound does not posses a plane of symmetry

HAH A | r B
o o K (m () U |
F F CH, CH; Br H ’
(a) LIl and IV (b) Tand IIT (c)Illand IV (d) None of these

Total number of chiral centre presént in the given compound is

Which of the following compound are optically active

\\\a \/\ C

as
2C=C=C
(m JC=C=0N,

WC

(a) ,only (b) 1T only (c)TandIIl (d) T and ITI
The structure qf an optically active isomer of 2 methyl cyclopentanol is shown below

o)

The absolute conﬁguratlon of this isomer is
(a) IR, 2R (b) 1S, 28 (c)1S,2R - (d) IR, 28

The _:binapth:ol is
so :
00
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21, Which of the following compound is optically active

(&) an optically active compound having chiral centre

(b) an optically inactive compound

(c) a meso compound

(d) an opticaly active compound without having chiral centre

19, Ifthe molecule haying 60% optical purity of S enantiomer. What should be the total % of S and R

enantiomer are present in the solution : ! :
(a) 20% of S and 80% of R (b) 60% of S and 40% of R
(c) 80% of S and 20% of R (d) 40% of S and 60% of R

4 20.  Which of the following is correct the given compound

(a) It posses a centre of symmetry (b) It posses C, axis of symmetry
(c) Possgs the plane of symme:‘fryb (d) Compound is chiral

R Cl‘\'\?" CHy,  HC
Z/EW\XV Among the followmg molecule Wthh one is ch:ra1‘7 |

@ L& - ® A% © &Br @ L@pr

What is the configuration of these two compound

Br H3C
OH 1
OGO
CH, 3 3
HO  Br
| (CHy
(a) cis, cis (b) cis, trans (c )trans, trans (d) trans, cis
Relation between these two compound is
Br i I
H ' .
(2) constitutional isomer (b) Enantiomers
(c) Identical : (d) Diastereomers
m—
\
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25.

26.

27.

2.

30.

(d) their interaction with molecules

Relation between these two compound is 4 “MALA ceandR

H Cl H, CH3 ye
H OH H OH
(a) Enantiomers (b) Diastereomers  (c) Identical (d) Constitutional 1somers

What is the relation between thése two compounds

><____><andllll @< ()ﬂ\

(a) Enantiomers (b) Diastereomers  (c) Identicals (d) None of these
Which of the followmg pair of compound is a pair of enantiomers

‘ | Ay
ot ,@
oW

© O\O: @ YVV Y'Y
Y a ¢ a

. The following compound.differ in respect of

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

(c) the direction in which they rotate plane of polarization light

e
‘Which of the following molequles is chiral A2t
HBr H :
G)%Bi\1k1/01 a P _on
T OH H
(@)1 ()11 ' @I (LI
Fischer form of the followmg c_omp'ound is
HC H '
Br\\‘H OH
H CH
QH?J CH3 CH3 OH
H—T—0H H——0H HO—TH H——CH;
(8) H—~Br (b) Br—H (c) H—Br '(d) H—Br
CH, CH, CH, 1 CH,

' North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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o g@ "Assign double bond conhguratlons to the following:

Ny’

Omers ‘
' H,N-CH, CN
(a)E (b)Z (c)E,E dZ2

f; v A OH '
B’Q s ot b~ (A) ; Unknown compound (a) is

=8

&l S

33.  Among the foll owmg structures, select E isomers (arrows indicate the bonds to be con51dered ?

] " (6) 1 a2 (b) 1 and 3 (c) 1 and 4 (@2 md3

34 What is the absolute configuration of the following moleules? (NS = the molecule has 1o center)
Note: For the purpose of this question only, the order of stereocenters is not specified; i.e., R, $=§,
R. ' g

H,C=N, HC=NH

Cl
oo @ A& (m {j ) Br

I o0 m ' |
@ R RS R NS (b) R KR S &Rj
© R RS NS NS @ R SR R RS

ll
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p f@l The number of all the possible steremsomers formed by the glven compound is:

38,

39.

40.

41.

(a)4 | ®s5 (c)6 (d) More than 6
Ph CH NO H lsom:nses?“ (X

ﬁf

@2 (b3 : , (d) 64
A solutlon of optically active 1- phenylethanol racemizes in acidified aqueous medium. It is due to

i

(a) enohzatlon (b) carbonium ion formation
(c) carbanion formation - (d) reversible oxidation-reduction

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

| (a) diastereomers  (b) enantiomers (c) epimers (cli) regiomers

" The molecular formula of diphenylmethane, |

H, ' |
C 15 Cp3Hyy; '

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

(a)6 (b4 (c)8 (d7
The stereochemistry of this molecule is:

" CH; H

H Cl '
(a) IR, 3R (b) IR, 3S (¢) 18,38 (d) 1S, 3R
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-
- Pure (S)-2-butanol has a specific rotation of +13. 5‘2 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
_ CH,-OH CH, - OH CHO
sdueto H—OH HO~[-H H——OH
44 @HO—TH (b) Ho—H (¢) H——CH,0H
CHO CHO OH
(D) & (L) configuration of above carbohydrate is
(a)L,L,D (b)L,D,L " (@©LLL dL,D,D
, ——] —— [
] BCET— >0, O\ A
M// —'C=C=C=C C=C=C=C\
: A N e
H H H CH;
1 and IT are geometrical isomers of each other because |
@1 =1 , (b) l1>12 .
()L, > (d) /, and /, cannot be compared

] (a) chiral (b) Cyaxis of symmetry !
(c) Optically active (d) All of these '
¢l o.a cl
14 @ ® 3{; |

atom? Br Br Br Br

Relationship between above pair (a) & (b) is '
(a) Enantiomer (b) Diastereomers  (c) Identical (d) Structural isomer

<
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ACADEMY "I 44 ”l ‘ SLErcocnemistry

47. | Which of the following is achiral?

D

(d)
yorll o -
48. " Which of the following structure would not rotate plane polarized light?
i CH, CH
| & | Cl,  [Hc
i ! ]
+ Q=0 » O~O
Cl CH, !
HO,S | cl
~ CH, | SO;H
H;C H,C
O ® O~
€ '\ (d)
| CH CH
cl . HO,S
49.  Which of following compound is achiral? N '
Me |
0 ‘
(a) Me 0 (b) (€) (d) All of these
o Brl H

0
50.  Which of the following is E isomer?

{ §1 5P g
C=C o C7C o
(b) ~q (© : (d)

| 58.

351 %

{s1. m
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|

5. Which of the followmg is incorrect relation between given pairs? i
"

NH2 NHz ! .' N

(a) = Resonance (b) @ © =Tautomers | |

@
O. RO
R R ,
\/[k \)\ = Resonance  (d) jOi :(f = Tautomers
H .

H

3:52. C,H,Cl shows how many benzenoid aromatic 1som]ers ?

(a) 4 (b)3 OF | (d)6

. 6 \
» 53. How many structural isomers of C,H, are,possible. et oncg q%od v

(a) 10 (b) 11 (12 ° (d)13

54, How many structural isomer are possible when one of the hydrogen is replaced by a chlorine atom

in anthracene? o
. 0D s

3 b)7 4 d) 6
@ ®) © @6 TNk
| “ e J= T JOA @HP \ dd ke
. Above interconversion takes placein _ b ~\—o HO8 o9 é’:‘ +w o
. (a) Acidic medium  (b) Basic medium  (c) Both (d) None e hide)
56.  Which of the following cannot be written in an isomeric form?
" (a) CH,~CH(OH)-CH,~CH, (b) CH,~CHO "
: (c) CH,=CH-CI (d) CI-CH,CH,~Cl
-57. How many minimum no. of C-atoms are required for position & geometrical isomerism in alkene?
| @43 (b) 4, 4 (c)3, 4 (d)3,3 ‘
' f
0oty , L o~(O)a
A and C_Hs\
=C _
7/ \ - C=C
H CH, B g
Shows which type of isomerism ' y
ALY

(a) Functional group isomerism (b) Geometrical isomerism N \, \
1 (c) Metamerism (d) Position isomerism ' N J‘LG&” P Q‘y
58’( The type of isomerism observed in urea molecule is . (/ Al t g ( "
1 (a) Chain (b) Position (c) Geometrical (d) Functjonal N M %ﬁ "

g 9
b )’ o

i
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4 m 11 Y = S
\60 The number of cis-trans isomer p0331b1e for the following compound E 66

()2 (b)4 (c)6 (@8
61. Whlch of the following will not show geometrical isomerism.

l<a)~<:>=< (b>D=< (°)Q=< C§=Ci | @
G

62.  Which of the following will show geometrical isomerism. Nt

68. Wi

, Me ' ,
(© | EQ/ | @)
Br@ ' N |

o
63.  Total number of geometrical isomer of following compound is: ‘ B
Sta
(a)
. - | (b)
(2) 2 (b) 3 (c) 4 d)5 _; (c)
64.  Select the optically active compound among the following : ; (d)
O O 170.  Tot:
NH . H,C COOH
(a) HN O (b) KC O COOH
(a) 2
O, O g
H,C CH, NH
(c) HOOG COOH @ oc COo .
g < ®
65.  Meso-tartaric acid and d-tartaric a01d‘are ¢
(a), positional isomers (b) enantiomers (c) diastereomers  (d) racemic mixture Whic
! >
E
|
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y v
————e———— 1] m Y

The structures shown here are related as being:

r, H Br CH, Br
<Hy/ cH,/ |
Br g . Br H
(1) (I
(a) conformers (b) enantiomers M 5
(c) geometrical isomers (d) diastereoisomers 5
Number of possible 3D-isomers (stereoisomers) of glucose are  ~
(2) 10 ® 14 () 16 " (@20, L
Which compound show tautomerism ! o
q . "
N—OH b
i
(a) Ph-NO (b) (c) (d) HCHO '
§ /e _ ) )
4 /6% Statement-1 E-cyclopentadecen is having more AH. (Heat of combiistion) than
1 Z isomet. v '
Statement-2 : E- cyclopentadecene is-more: stable than Zi 1somer -

(a) Statement-1 is true, statement~2 is true and ate nt-2 is correct explanat1on for statement-1.

(b) Statement-1 is true, statement-2 is true and staternent 2 1s NOT the cortect explanatlon for statemert-1.
(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true.

70.  Total number of geometrical isomer of following compound.

P ®4 8 @16
171 Which out of the following are resolvable

H
\ o
@ A" ) °WO°H © A @ IA%

COOH CH; H
Which of the following is a 'threo’ isomer?
CHO CH, COOH COOH
H——OH Br——H e H——NH,
WHTOH ) Bon N TOH (g H——0H
CH,0H CH, CH, CH,
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74.

5.

76.

7.

78

. Isomers which can be interconverted through rotation around a single bond are

_ (a) optlcal rotation and is derived from D-glucose
“(b) pH in organic solvent

" What are the configurations (R or S) of the chiral centers in the following molecules:

T

@ ®) ,
Statement 1 — A is optically active and B is optically inactive.

Statement 2 — A has a centre of symmetry
(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1. |

(b) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for|
statement-1. |
(¢) Statement-1 is false, statement-2 is true.

(d) Statement-1 is true, statement-2 is false.

CH, CH,
H——C! H——Cl .
Optical rotation produced by Cl——H is 36° then that product by H——cl is
e CH,
(a)—36° (b) 0° (c) +36° (d) unpredictable

The optically active tertaric acid is named as D-(+)-tartaric acid because it has a positive
(a) optical rotation and is deriveq from D-glucose

(b) pH in organic solvent '

(c) Optical rotation and is derived from D-(+)- glyceraldehydes

(d) Optical rotation when substituted by deuterium .

Which of the following is a ‘threo’ élsomer?

, CHO CH, COOH COOH

"H—1-OH Br—H | H—Cl H-TNH,

(a) H—0H (b) H—TOH (¢) H—TOH (d) H-——OH
CH,0H CH, CH, CH,

() Conformers (b) Diastereomers  (c) Enantiomers (d) Positional isomers
The optically active tartaric acid is named as D—(+)—tartar1c acid because it has a positive

(c) optical rotation and is derived from D—(+)-glyceraldehyde
(d) optical rotation only when substituted by deuterium

H OH
oo, g M
SH H

i . a
—t y
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g {a) Compound 1 =R; Compouad 2= R; Compound 3 = 18§, 28
(b) Compound 1 =R; Compound 2 = S; Compound 3 = 1§, 2§
'¢) Compound 1 =S; Compound 2 = S; Compound 3 = 1S, 2R
‘d) Compound 1 = R; Compound 2 = R; Compound 3 = 1§, 2R

;;;: @/ What are the elements of symmetry present in the following molecules and which of ther is chirai?
i o 1 l .

A N _ :
{a) A has a 2-fold rotation axis and B has a plane of symmetry; A is chiral -
{b) A has a plane of symmetry and B has a centre of inversion; B is chiral
‘c) A has a plane of symmetry and B has a 2-fold roﬁation axis; A is chiral
‘d) A has a plane of synimetry and B has a 2-fold rotation axis; B is chiral

tatement-1. g
lanation for

/81, Which one among the following molecules is chiral?

P

a " d B
g TR b R g s,
¢ a s c  H
e , .
182, 'The correct epimeric pair of the following is ,
CHO CHO COOH CHO
HO——H HO——H HO—H H——0H
HO—H H—~OH , H—OH H—1OH
H—OH H——0H H——0H HO——H
CH,0H CH,0H CH,0H CH,0H
2} Pand Q (byRand Q " (¢)Qand S (d)Rand S
83, “he Cahn-Ingold-Prelog (CIP) priorities of the groups and the absolute configuration (K/5} o1 the
‘ ‘ollowing compound are
as ' _OH.
Ve ; . /Q///CHZ .
(H;C),HC CH,4 l

(a) CH,OH > CH(CH,), > CH = CH, > CH, and S '
'b) CH,0H > CH = CH, > CH(CH,), > CH, and §
¢) CH,OH > CH = CH, > CH(CH,), > CH, and R
.d) CH,0H > CH(CH,), > CH = CH, > CH, and R

| L
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The correct sequence of relationship between the compounds of the following pairs i-iv is

84.

COOH : " CH,CH,4 CH,4
CH; H—+Br H—TBr
mHﬁﬂ% H%W% (ii) Br—H Br—H
‘CH} ' COOH CH, CH,CH,
HO——H H—"NH, o drd Cl—H
(i) HN-T~H HO—H (iv) H—Br Br—TH
CH, Ph CH, CH,CH,
(a) Identical, enantiomers, diastereome s and structural isomers

(b) enant1omers identical sttructural 1somers and diastereomers
(c) enantlomers identical dlastereomerp and structural isomers
(d) identical, identical, diastereomers and structural isomers

The structure of D-galactose is

b CHO
- | H-TOH,
' { HO—TH .
HO—H
. H—TOH -
CH,0H
Which one of these structures is L-galactose? .
CHO CHO CHO CHO
HO—TH H—~OH H——OH HO——H
HO-T"H HO—T=H H——0H H——OH
(a) HO ~T"H (b) H——0H ) HO—T"H (d) H—<0OH
. H—TOH H—T"0H H——OH VHO=—H
- CHOH . CH,0H CH,0H CHAOH
The maximum number of stereoisomers possible for 4-phenylbut-3-en-2- 01 is ¢
(a) 1 (b2 ©3 . . ()4

Among the following, the correct statement concerning the opﬁcaly act1v1ty is
(a) a molecule containing two or more ¢hiral centres is always optically active

| (b) a molecule containing just one chlral centre is’ always opfically active v

'(c) a molecule possessmg alternatmg axis of symmetry is opt1cally actlve
(d) an optically actlve molecule should have at least one chiral centre _

e \ _____ e ————y

i '
|
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89.

i 91.

- 92,

\\»

93

After the following interchanges of groups in the Fischer projection of 2-bromobutane, the

configuration of (X) and (Y) will be '
B?\\V CH, © .
H+CH3*:> H‘bB :5 H—f—CQH5
C2H5. : C2H5 \BI‘ .
: X) (Y)

@X=R.Y=8 (®)X=RY=R (9X=$;Y=R (OX=8;Y=S, -
The number of enantiomers of camphor Lo

-

is
0 _
(a) Four (b) Three (c) Two (d) One |
Statement 1 : Trans isomer-of indigotin is more stable w.r.t cis isomer. [
H O | -
i ! U
Yo ey 7
J

Statement 2 : There is no repulsion between lone pairs of oxygen in trans form,
(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for
statement-1.

«c) Statement-1 is false, statement-2 is true. J

‘d) Statement-1 is true, statement-2 is false.

Which of the following pairs of structures represent conformational isomers?

' 7
) NN\ and \ o (®) \AAA\ and \/W\
i.?) //-::u and C \= ’ (d) \—"‘C:—\ and /=C=\

#hich of the following compound.can show geometrical isomerism.

Bro /u [ C_/C’m P B CHy— c""'%
) C= b . c! C=C {d) ' - _
S \~ (b) “CH, (’01/ NEOV G~/ NCH,

The geometrical isomerism is shown by

' CH, CH, cHcl
) (®) J:j © O @

' CHCI
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97.

v I

O

The most stable enol-form of compound 0 18
. CH,

OH 0 0 0
O 0 0 OH
@ -o@ () o@ © 0<:[ (d) o@
| N CHy CH, CHj CH,
.0 OH OH 0

Confor;fnational changes in a molecule leads to change in

(a) ioroional angle  (b) bond angle {c) bond length (d) all of the above

The achiral molecule among the following is

e n Cl H Cl Cl & ' /Cl C ‘ H
\ L / N \ N

@ C=C=C (v /C—C—C\  LC=C=C —.C\ @  L=C=C=C= N
H H C H H H H ’ Cl
; Hscz\c /Cl H5C2§: C/cl

Statement1: / =C\ and Y - Ny € structural isomers. o

;o CH: Br , Br CH,

I3
Stafement 2 : The above mentioned compounds can show geometrical isomerisxzn.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(b) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanaticn for
statement-1. "

(c) Statement-1 is false, statement-2 is true. PR

(d) Statement-1 is true, statement-2 is false.

How many H (Hydrogens) will be replaced by D (Deuterium) in given compound after long time

} O gypop  Deuterium
. i X == exchanged
i ‘ ) product
1

(2)3 (b) 6 () 10 (d)8

' 0 |
Statement-1 : tautomer of this compound can show geometrical isomer.

OH
) o \

Statement-2 : ~across the double bond both the terminals having different groups.

{ 100.

{ 102.

(a)

(b)

stat
(c)!
Stat
Stat
(a) s
(b)

state
(¢)¢
Whi
()

Tet1
Hov
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1100.
101,
_ Mo
T\
Cl
lent-1.
ion for 103,
rtime 104,
105.
oups.

(a) Statement-1 is true, statement- 2 is true and statement 2 is correct explanation for statement-1.

(b) Statement-1 is true, statement-2 is true and statement 2 is NOT the correct explanation for
statement-1. '

(c) Statement-1 is true, statement-2 is false. (d) Statement-1 is false, statement-2 is true.
Statement-1 : Boat form is the least stable conformation of cyclohexane.

Statement-2 : Boat tform is eclipsed form. ' !

(a} Statement-1 1s true, statement 2 18 true and statement-2 is correct explanation for statemeltnt 1.
() Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanatlon for
siatetent-1.

(¢) Statement-1 is true, statement-2 1s false. (d) Statement-1 is false statement-2 1s true.

Which is the most stable confermer df glycol in H 0 :

(a) anti (b) gauche (c) eclipsed )] fully eclipsed

Tetracyline is called a broad spectrum antibiotic because it active against a wide variety of bacteria.
How many chirality center does tetracyline have?

4
)
G ‘
. CJQ This compound shows:
i3
(a: geometrical isomerism (b) optical isomerism _ \
(¢: both (d) none ' j

One of the configuration of n-butane is drawn in the given figure. Antlclockmse rotatlon of C,
around C,~C, bond by 120° will lead to ;

CH,
H H

I \{ Y

| CH,
(a gauche (b) staggerred (c) partially eclipsed (d) fully eclipsed
Tte stable form of trans 1,4-dimethyl cyclo hexane is nlepresented by |
CH,
CH, N Ncm
@ ye 7 ® © BC ST on @

CH,
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{06.  Which of the structure will be produced if a ring flip occure in the following compound n chair '.‘ 113.

form.,
‘;\/ \\
<a>\vj§ ® fﬁ fi <d>% @

107. What is the relation between of n-butane having dihydral angle are 6 = 60° and 8 = 300°

. CH3 ' CH3 .'
H CHy H,C H .
H\"H SN DR ,
H " H
q=060° | " q=300°
(a) Enantiomers - (b) Diastereomers  (c) Identicals (d) None of these LS.

108.  Which should be the most stable form of cyclohexane

o<l oM e W0 OO

109. iIdentify the stable conformation of pentane

;CH3 /CH3 o CHs ! .CH L 116
! H2C CH33 .
i
o @ N
H H
CH3 H P
110. Whlch of the following form stabefor OH-CH,-CH,-F

(a) staggered form  (b) Partically ecliped (¢ )Gauche form (d) Eclipsed form
111, Most stable conformation of 2-methyl butane is

CH, CH, CHy
@cm - ,le ch H CH,
(®) H @ H
H C HC H3C H HiC H .
112.  Which of the following compounds is most stable? { 118

<a)/%7 (0 % ) % CRVANTAN
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nd in chair j

bl

e e et g et

113.

116

118

Which is the most stable chair form of this compound?

(a) % (b) © NN\ @ Wﬁ

Which of the following molecules are chiral?

@ G
D
(1) (IN) (I (IV)
Cl Cl

(@) MandlV  (B)ILIMandIlV  (c)HandIV (d)Tand I

The following compounds are identical with respect to:

gar

(a) Molecular compos1t1on (b) boiling point
(¢) melting point (d) IUPAC name
Among the following, the most stable isomer is

Me OH OMe

(a) W\QCHg (b)w w ’-(dj -
H oMe OH L

The most stable confmmaﬂon of the following compound is:
Me '

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

(1) gauche conformation of 1, 2-dibromoethane

{11) anti conformation of 1, 2-dibromoethane ‘ !

I
(111) trans-1, 4- dlbromocyclohexanc (IV) cis-1, 4-dibromocyclohexane -, -
{V) tetrabromomethane (VD 1,1 dlblomocyclohexane |
(

a)land II (b)Iand IV (c)lland V (d) I, IV and VI
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119.

120.

121.

122.

123.

11 1 11
What is the relationship btween the two structures shown?

. CH, !
O, M

(a) Constitutional isomers o (b) Steremsomers
(c) Different drawing of the same conformation of the same compound
(d) Different conformation of the same compound

\

| ' H
HO-CH,~-CH,-C-H
| @ o O l

Which conformer of above compound is most stable ‘ !

(cc')nsider conformer across (C, — C,)) |

(a) Staggered (b) Gauche (c) Fully eclipsed (d) Partially eclipsed
Vyhich of the following compound has one of the stereoisomers as a meso compound?

yd
a) ‘ (b) (c) (d) é

Identify diastercoisomer in the following are :

H CH, CH, 7
Cl——CH HB—t—oa1 e CH——H
@ CH, H o OCH——H CH; H
q CH, Cl Cl
CH, CH,
H
AN cl CH,
H——t——Cl 9
{(© H ~op O | ‘\\\“‘
CH, CH,

Increasing order of stability among the three main conformatmn (i.e. eclipse, anti, gauche) of ethylene
glycol is (in gas phase) :

(a) Eclipse, gauche, anti (b) Gauche, eclipse, anti

(c) Eclipse, anti, gauche (d) Anti, gauche, eclipse

North Delhi: 72, Mall Road, G'TB. Nagar, New Delhi - 110009
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128. A
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126,

127.

128,

lene

129,

!125.

The corret stability order of the foll owmg species s ”

vmw

(1) c<a<b (b)c= b<a (c)c<a=b (d)a b=c¢

i1 which of the following has minimum torsional strain and minimum Vander waal strain.

CH GH
CH ’ CH, ’
IiI CHJ f} H CHJ H CH3 L
{H:
7 é)\ H CH, i BT Ney
H CH, : H CH :
CH, CH, CH™ CH,

il I 1\

()1 (b1 (c) I | (d1v
When cyclohexane is poured on water, it floats, because:

(2) cyclohexane is in ‘boat’ form (b) cyclohexane is in ‘chair’ form
() cyclohexane is in ‘crown’ form (d) cyclohexane is less dense than water

In the given conformation, if C, is rotated about C,~C, bond anticlockwise by an angle of 120° then

t1e conformation obtained is

1CH,
(b) partially eclipsed conformation

(a) fully eclisped conformation

(¢) gauche conformation (d) staggered conformation

Among the structure shown below, which dre lowest potential energy?

W TS ﬁi (C)Q (d) M

+

~he pair of conformation that has maximum energy difference is
¥

) <:’/';l and \"7\ (b) (ﬂ and Vﬂ |
©) M and m (d) @ and H
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130.  The optically active stereoisomer of the following compound is I

131.

I

CH, |
HO OH
H,C——CH,
~ CHy |
| ' N
\ o ., —~/ Ui
(a) N/ CH, (b)
OH OH
| CH,
C
HO oy oH

The most stable conformation of the molecule shown below is correctly represented by

o8
HO
o OH OH OH OH OH
O BN, © H (@ HO/H
| CH,
Identify most stable form of given compound

, CH, , Et bt
(@) mm (b) mim © m o, © mc )
3

Mich of the following isomeric structure have lowest enérgy?

; { i Me H Me H
i H H H H
. ';.‘
(2) g H (b) g H
© . Me S H H Me
Me H H H
H H H H
(c) H@Me (d) MCMMe
H H ‘ H H

-«

1135 Th

(b)
©
(d)

_ Ndrth Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009 :
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1 Y || | o I"w"
| Et ’

i
1

' Et
134, Statement-1 : N is most stable conformer of Me
Me Nope - - .

e
v Me
St:atement-2 Torsional strain and ﬂag pole 1nteract10ns cause the boat conformation to

have conciderably higher energy than the chair conformation.

(a} Statement-1 1s true, statement-2 is true and statement-2 is correct explariation for statement-1.

(b} Statement-1 is true, statement-2 is true and statement-2 1 i NOT the correct explanatlon for

stasement-1.'v ‘

(c) Statement 1 is true, statement-2 i is false.

(d) Statement 1 is false, statement- 2 is true.
135.  The order of stability of the different conformation of cyclohexane is :

(a) Chair form > boat form > twis? boat form

(b) Chair form > twist boat form > boat form

(c) Twist boat form > boat form > chair form

(d) Boat form > chair form > twist boat form4

EXERCISE - II o

Multiple Answer Type |
1. True statement(s) about the following compound is/are : , |
CN " ’
CH,CH,0H
|
(a) It shows geometrical isomerism (b) It shov}vs optical isomerism
(c) It configuration is E (d) It is having three chiral centers
A /@ compound does not shows:
U
(a; geometrical isomerism {b) optical isomerism
(¢ enantiomer (d) meso compound
3. WEich of the following compounds has a stereoisomer that is'a meso compound?
(a) 2,4-dibromohexane . (b) 2,3-dibromobutane
(c) 2,4-dimethylpentane (d) hexane-2,5-diol

Il
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7.

Which of the following molecules is (are) chiral?

IBr
H H HyC, pH
z N
w [T , @ \L |
Br Br o Coon g 0
Which of the following molecules are not optically active |
OH CH.,
Br, CH, I B;CJac 4,
(a) CH. (d) Hi
? COOH O
Which of the following compounds i§ achira
. Cl
Can
(b) & (c) H H (d) None of these
| He G cl Br
_“Which of the following compound has centre of symmetry
H ||
N
(b) H,C C N H
O H
H,C -
a2 |
(c) : (d) None of these :
. H CH3C_1 o®
Which of the following compouﬁd is/are optically active
Br | - :
\C_C*C\\\CH3 f 4 X Bray/ H.
(a) / \4 (b) C’// (C) N "//\\‘\ (d)
H;C Br H Y 4 H Y Br

°
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J 9. Which of the following compound;.are chiral? l
OH OH _
N G e
| OH OH
10.  Which of the follow‘ing mlecules are optically active.
, H | Br
! \ P /4 H3C /CH3 )
JH -

L@ ﬂ\f _
0N HOCC [‘,NJ

I1. Which of the following compound is non-resolvable (meso) compound?,

Br H
(¢ ! Br (d) Noqe of these} :
Br
12.
<|)|° .
=
N | (b) O (©) (d) None of these
:O K | ' '
. 13 Tautomerism form of this compound is/are: ' e
{ . OH z
| HO OH
HO OH
OH
HO o HO OH

(d) All of these
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14.

Is.

17.

15,

PN .
" ONH
® o%\N/kfo m O)N\)\ (Im. HLJF | o

i » i v i
Tautomer of following compound is :

C OH OH 0
Ot Ol
(© [ (@) | |
1. OH OH 0 OH
.Whiéh of the following can tautomerise.
f 0 Q
(a) CD.3 C Ph (b)@ (c)(OI‘j@ (d)
N
H

What 1SIelat1on between (I), (IT) and (III) ?

0 | 0
OH )\t

(ai) Tand Il are tautomers (b) 11 is conjugate base of I1

(¢) 1T is resonance structure of I (d) no relation exists

Which of the following statements is/are not correct?

(a) Metamerism belongs to the category of structural isomerism
(b) Tautomeric structures are the resonaging structures of a molecule
(c) Keto form is always more stable than the enol form

(d) Geometrical isomerism is shown only by alkenes -

Tautomer of which of the following can show geemetrical isomerism

| | 0
(:;i) CH,~CHO (b) CH,CH,-CHO ~ (¢) C)io (d) ©/
|

i 1
Which will show geometrical isomerism ?

(2) CH,CH = NOH

© g, C>C”NOH (d) HO—N=N—0H

T
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- 20.

N 21.

22.

23.

24.

25.

Which of the following have zero dipole moment?

(a. p-Dichlorobenzene (b) Benzene-1, 4-diol

(¢ Fumaric acid

(d) Maleic acid

Which of the following will show optical isomerism as well as geometrical isomerism,

CH, en, cm, PUA ) CH  CHy ] /CH,
(a® \D:C b \>C c d
. (b) e ( )CH3 Ny )CH3 \CH3

Which of the following statements for a meso compound is correct?

(a. The meso compound has either a plane or a centre of symmetry

(b The meso compound is chiral.

{¢. The meso compound is achiral '

(¢ The meso compound is formed when equal amounts of two enantiomers are mixed.

Which of the following statements are correct:

(a; Any chiral compound with a single asymmetric carbon must have a positive optical rotation if

the compound has the R configuration

(b If a structure has np plane of symmetry it is chiral

(¢! All asymmetric carbons are stereocentres.

(d* Alcohol and ether re functional fosmers

Waich of the following is/are the correct Fischer projection of the following :

CH,
H——OH
" H——OH
C,H,

HOg H 104 B
BC Yy Gl
‘H oH
[
C.H; _ CH, Et
HO——H H——0H H——OH
) HO——H . (¢HO——H (d H—+OH
HO——H H——O0H HO——H
CH, CH, = CH,

Tt correct gtatement(s) concerning the structures E, F and G is (are)

CIL’z 3
§ (E) (F )
{(a* H, F and G are resonance structures (b) E, F and E, G are tautomers
(¢) F and G are geometrical isomers (d) F and G are diastereomers

[
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26.

7.

28.

29.

30.

[ " -]

, The cqrrect statement(s) about the compound H,C(HO)HC - CH = CH ~ CH(OH)CH, (X) is(are)
" (a) {l‘ he total number of stereoisomers possible for X is 6.

(b)- The total number of diastereomers possible for X is 3.

(c) If the stereochemistry about the double bond in X is trans, the number of enantiomers possible
for X is 4.

(d) If the stereochemistry about the double bond in X is cis, the number of enantiomers possible for
Xis 2.

Which of the following are D sugars; |

CHO CHO OH (1,08
 HOH H—0H OHC-T-H =0
Ho—+H’ HO—H HO—+H HO—TH

(a); H—T—OH - (b) H——OH (c) H-TOH (d) H-on
| H,CTH. H——CH,0H HO——CH,0H H—1~0H
i OH " OH H CH,@H

Which will show geometrical isomerism? . .
(a) CH,CH=NOH  (b) C@ ] () ~ JC=NOH (d)(CHy),C=N-OH
CH,

Which wﬂl show .geometrical i 1somer1sm

(b) G (d) {j
HDP

Whlch one of the foll owing compounds has (Z) configuration about fhe C - C double bond”

O/j _ COsz
AN

——— O ' —
(a) HsC 0 (b) HsC |
ud \oH, \) CONH,
O ’ CH3

Br CH,CH,0H Br CH,0H
(c) (d)

Cl \

CH(CH,), ' €l CHO

Which compound(s) will show the geometrical isomerism?

i
N

M O cl O :/ro
@ OB SO C O @ Py
H
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]

) is(are) 132

possible

sible for 33

34,

36.

37,

— ] ar_________
Out of the following which are chiral -
C CH;
CH3 H3 \\\\\\\\\Cl CH3//////,I’ 3
(1) (b) (c) y, . (d)
“ty, K” CH W
"en, e, 3 el CH,

V/hich of the followmg pairs of compounds are not identical?

Cl I
b) H Cl%

H

FH HHH
+¢; o +Z$i
F Br T'I

Cl H

¢ ms1der the following statements regarding the given projection and select the correct statement(s)?

CH,

H— CH'\ Cl—
3 H
L ) H CH, + Cl H

CH,CI CH,CI i | (HC
e 1 Br H Cl
) Cl""'_“H (X) H—7—Cl (Y) Cl (Z) H Cl
CH, CH, , B CHYCI CH

(:} W & Y are diastereoisomers (b) Z is the newmann projection of X l
(¢) W, X, Y and Z are optically active (d) Y & Z are meso. '
Which conformation of n-Butane has both plane of symmetry and centre of symmetry absent ?.
(a) fully eclipsed (b) Gauche (d) Anti

Which of the following molecules is/are identical with that represented by

(c) Partially eclipsed

CH,
HCo Ao

o
l H ' i

H ~ oH on OH
H CH, H;C H H;C H HC o oH
HyC on O cr, © om Dy CHy
OH OH ~ OH H
Which of the following molecules are chiral?

_ ‘, CH; ..
OH . HO., H <
(al z | (b) /'\A/ - © o H (d)® (e)@

OH CH; " . . |

(
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5 H
.
L]
6. D¢
?
. " ' . bo
(a) a & b have equal torsional strain (b) a is more stable ‘ "
(c) a is having higher dipole moment - = (d) bis the least stable form of this compound . +‘
39.  What is correct about (b) & C) o Eni
CH,
3 g (+
: D H
| o +180° 68
| € front rear 9. Al
carbon p cabon \I ‘ o
CH, i 5O
(a) Both are achiral molecules (b) Both contains chiral carbon sp
(c) Both are meso (d) Both having same bond length. 10 Al
EXERCISE - III " :
o
Numerical & Subjective Answer Type :
. : : : : 11 Tt
1. Number of stereoisomers in the given compound is ; G
! a,
(b
] rO
12. (e
2. Stereoisomers possible for following compound is
CH=CH-CH,CH,
» 13, He
CH=CH, " -
f CH3 CH3 (a,A
: . H——Cl . . H——CI . ’
3. Optical rotation produced by cj—| py is 36° then that produced by 1 ¢ is
CH, CH,
4, Sum of the total number of stereocentres and stereoisomers of the given compound will be (c
CH3 OH . (e‘
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10.

11.

12.

13.

How many stereoisomer may have this natural occuring compound.
0

’ Ho,jit[wﬁ)ﬂ
HO CH=CH-CH=CH-CH,~CH,~CH,
»

Dextrorotatory o—pinene has a specific rotation [a]2D0= +51.3°. A sample of o-pinené cc_)htaining
both the enantiomers was found to have a specific rotation value [OL]2D0 =+30.8°. The pe;cefltages of
the (+) enantiomers pre/sent in the sample is , '

(+)-mandelic acid has a specific rotation of 158°. What would be the observed specific rotat'ioin ofa
mixture of 25% (—)-mandelic acid and 75% (+)-mandelic acid?

(+-Tartaric acid has a specific rotation of +12.0°. Ca}lculate the specific rotation of a mixture of

68% (+)- tartaric acid and 32% (~)- tartaric acid. ‘

Ar unknow compound weighing4.2 gm is dissolved inienough carbon tetrachloride to make a total

votume of 250 c.c. The observed rotatlon of this solgtlon is +357.75° in a 25 cm cell using the

sodium D line. But if 4.2 gm is dissolved in 125 cc we observed rotation is +355.50°.Calculate
sy cific rotation for this compound. |

Ar optically pure compound X gave an [0(]2])5 =+20.0°. A mixture of X and its enantiomer Y gave

(o ]]2)5 =+10°. The Ratio of X to Y in the mixture is a ; b. Then find the sum ofa +b

The specific rotation of (S)-2-iodobutane is + 15.90°. .
(a) Predict the specific rotation of (R) -2-iodobutane.

(b) Determine the percentage composmon of a mixture of (R)- and (S)-2-iodobutane with a specific
rotation of 7.95°,

Ca:culate total no. of stereoisomers of following compound?

H .
Me Me (’w
N
077 COMe
H7K/ /’H
, Bt Et

How many stereoisomers are possiblé’ L@T llowing compounds:
. - K t

OH |
~N-CH=CH /
(@] | (b) CH,~ CH =CH - CH = CH-CH=C = CH,

CH,NMe,
OH OH

(o} HOOC - lCH - CH-COOH (d) '1 ,2-dichlorocyclopropane

(¢} 1,3~ dimethylcyclobutane (f) 2-bromo-3- chlorobutane

(g} 1,3-dimethyl cyclohexane
\
i )
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14, How many isomer are possible for the following molecule? : 20.  Fn
H)
-‘ C—C~CHCOOH
i H}C , H H i
15, How many no. of atoms present are in the plane of paper of this compound M. H

|

HyC M - 2. X

16.  How many gauche interection are present in this compound.

23. M

! 25, A
17.  (a) Bongkrekic acid is a toxic compound produced by Pseudomonas cocovenenans, and isolated
from a mold that rows on bongkrek, a fermented Indonesian coconut dish. (a) Label each ciouble

bond as E, Z or neither (N).

DD

——
o

—
o

gl
>
-
S
T
o

0.
(d
(e
(€
. 5 of
(b) How many total stereoisomers (including all types) are possible for bongkrekic acid? .... . 2. T
(c) How many sites of unsaturation are present in bongkrekic acid? ........ i m
18.  Total number of plane of symmetry present in given compound is ’ :
Clm '
a
HZC Fl | _
19, (a) ¢ — (x) (Number of plhne of symmetry) |
P27, TH
H2C Cl
J i
Q — 5 (y) (Number of mesoisomer of 1, 2-dichlorocyclopentane) :
Cl Cl . |
Sum of (x + y =) |
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20.

21.

22.

23.
24.
. 25.

26.

27.

Find out the total number of stereoisomers of the given following compound. i
(Ijl ' ' . :
. ]

Cl-CH= CH—C‘—CH= CH-Cl

Hew many gyclopentane structures (excluding stereo isomer) are possible for C,H,,.
4 A

ol . |
¥ _2H E‘) ‘ c
Pt o

Fid out total number of structurgs of X.
M:nimum number of carbon atoms. required for an alkane to show any kind of isomerism.
Hew many monochlorinated products of methyl cyclohexane are optically active.

A 0.1 M solution of an enantiomerically pure chiral compound. D has an observed rotation of
+(20° m a 1 dm sample contamer, the molecular mass of the compound is 150.

(a) What is the specific rotation of D ? ' P
(b, What is the observed rotation if this solution of D is diluted with an equal volume of solvent?

(c) What is the observed rotation if this solution is mixed with an equal volume of a soh;ltiojn that is
0.1 M in L, the enantiomer of D? o

(d) What is the specific rotation of D after the dilution described in part (b) ?
(e) What is the specific rotation of L, the enantiomer of D, after the dilution described in part (b)?

(f) What is the observed rotation of 10 ml of a solution tlhat contains 0.01 mole of D and 0.005 mole
of L? (Assume a 1 dm path length)

The structural formula of sativene is shown below. How many stereogenic centers are there in this
me lecule? :

i
i

|

Th number of all the possible stereoisomers formed by the given compound is:

CCHCH
Br
HC=CH,
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The structural formula of cocaine is shown below. How many stereogenic carbon atoms are there in

this mole¢ule?
b HC

Number of POS and COS in the given compound is x and y. The value of x +y is

F j\;l\lf

Match the Column (I) and (1I). .

(c) W, X, Y and Z are optically active

Column [ Column [I
Molecule Property
(a) E_] (p)  Rotates plane polarized light
Cl
(b) (@)  Cannot rotate plane polarized light
Br “a
Br
OO
(©) . (r)  Plane of symmetry
- AsMe, '
" Dt
I' H
HC, B |
(d) < "C_Ck (s)  Centre of symmetry
H,C
Cl :
Consider the following statements regarding the given projection (True or False).
CH,Cl CH,(Cl s CH,Cl
. H—Br Cl—H HC Br HOod
Weo—H ) Ba G/HEFCHZQ ® LAy
CHy CH; i CHy
(a) W and Y are diastereomers- _ (b) Z is the projection of X .

(d) Y and Z are isomer

* North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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stherein 32 The structure of one of the enaritiomers of the amino acid cysteine is shown below.

» COOH
«* CH,SH
(“lassify this structure as:
(a)RorS (b)DorL
33.  Match the column :
Column I Column 11
COOH
HO——H
(1)  HOOC———OH (P)  Erythro )
H : 5
COOH
H———NH,
(o) H———CHO (Q) Threo
COOH
COOH
H Cl
i) . (R) Meso
H Cl
COOH
COOH
/ COOH

: l

34, Match List-], LlSt IT & List-III :

List-I List-II List-11T
CH 1
; H
Br——+—H % CH,
7) HO——H ) H0'>/C G (i) (2R, 3R)
CH, CH,  “,
v CH, o3 H
HO-—~—H o
) Br-—t——H (2) B~ C\\fOH (ii) (28,39) |
CH, N CH, 9

I
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Lol “ a D

L2
N

37.

38.

CH, i o 39.
H—r—— OH '
(¢) Br——n (3) HO=L -G B (i) (28,3R)
CH, oK H .
CH, $H3 i
HO———H N, §
(d) H~——B Ok "””""f RN (iv) (2R, 38)
CH.
CH, H -
In each of the following sets of compounds write the decreasing order of % enol content.
@ 0 0
Ld (In) (- ;
‘© “ | C CLO : :
() 0 0 0
M (I uty (Iv)
In each of the following sets of compounds write the decreasing order of % enol content.
OO A
(a) h G N
() . (I) (IIT) (V) -
0 ' - 5 0 ‘
g O 0
) - © )
0 R 1) - 40.
In each of the following sets of cbmpound_s write the decteasing order of % enol content. LAl
0 0 o o 0
Ao A PPN AN
;o iy ( )
i ' ]
o o 0 0 42.
! ! Lo
' NN ! !
CH3/ \CH3 CD; \CD3 CH, CH, CHy
Y (I | (I (

Among these give ease of enolization. _ .i
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39. AssignB&Z conﬁ%uration‘?

(0 ()
CH,CH,CH, o
({) 8::<(|3H - CH, (IV
CH,
. (|: c CH=CH,
—Ce
(V) ,:F>=<Br D oo OC>=<
c-C .—c': cl
HO C=CH
o~
 yr) OHC f*CHz - vm)
CH,
Me, ° OMe H OH
1X) >=< X) >=<
B oL b’ ow
cH ! I
; i - CH, - CH, b
Me F fony ”" l
x> xm|[ [ Ce=CH
Ct Me ] .
H
40.  Draw the most stable conformer of N-methylpiperidine.
41, iscuss the optical activity of the following two compounds and also label them as polar and non
iolar.
.f:.e Cl ‘
 Hle V4 "":-.«\ | H Mo 4 .””,,mH””CI
4y (1) |
42, ‘select the pair of enantiomer and diastereomers out of the following:
CH; CH; CH; CH, H CH, CH; H
@ CH, H HH,
l 1
; CH, HsC H CH; H,C H
A C D
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4%, Wha[t are the relationships between the following pairs of isomers?
: , ///, \\COzH COzMe
, and O (b) B " and COMe
02H Br \\COZH Br Br
and (d) U and Br\O‘\\.\Br
CHO .
HO—TH CHO - CH,0H
. H-+OH H="NH, H-TOH
and o g () Ho—+H and g——nNg, ..
CH,0H CH,0H CHO
s
Cl

44,  Match the column:
Column 1

i ~ \./

(A) /L\ ®)
. H OH

®) HQIH )

H H
D) HKH ©)

] CH3
and
H Ph -

' (Ih) H>D<H and

' OH OH

Column I

|

OH>D<OH

H H

Conformation of maximum torsiohal strain

\

Conformation with strong intramolecular hydrogen bond

Highest boiling point

Conformatton of minimum Vander Waal strain
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|
45. (1) Draw the Newmann projection formula of the most stable conformation of 3- hydroxy propanal

across C, and C, (in gas phase).

(ii) This form is more stable than other forms because - '
/A ¢ minimum torsional strain :
4 : mtramolecular hydrogen bonding |
¢ both ,
46. . ,2-dibromoethane has a zero dipole moment, whereas ethylene glycol, CH,OHCH,OH, has a
raeasurable dipole moment. Explain.

47.  Assign E & Z configuration to following compounds.

| D\c=c /g HOCHZ\ /CH2C1 <:[ ) v Cl
’\a)D/ \t’ (b) / \CH3 (c) ~ (d) /‘ .

48.  {a) Write Newman projections for the gauche and anti conformations of 1,2-dichloroethane
{CICH,CHCI)

07} The measured dipole momrnt of CICH,CH,Clis 1.12 D. Which among the following statements
«pout 1,2-dichloroethane is/are false?
{1) It may exist entirely in the anti conformation.
{2) It may exist entirely in the gauche conformation.
(3) It may exist as a mixture of anti and gauche conformations. |
49.  Write correct order of stability of different form of following compound X with suitable reason.

1

a | 5 cl o
N/ (I // — il (v / 3
/ / L -4 I.
50.  Which of the followmg compounds should have the larger energy barrier to rotation about the
indicated bond? .
(1) Me,C—~CMe, _ (b) Me,Si - SiMe,
"51.  /rrange the following in increasing order of theit heat of combustion:

Y

- NP
N : ////,,,"I NG
IL. ' - HL Iv. V.
A o |

o
o

f N
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52.  Match the following structural formulae with their possible geometrical isomers? 54,
~ ¢ Column]I Column 11 g E
(éStr:uctuml formula) ' (Total geometrical isomers) t
(a) CH,-CH =CH ‘<><>CH2—CH3 P 8 (
CH=CH-CH, "
() CH-CH=C - . o IR (%) B
“CH=CH-CH, | | : (
() CH3—CH\=CH—®—CH=CH~CH3 ®) 4 | /
(d) €1~ CH=CH - CH = CH - CH = CH - CH, s 2 (
53, Find relationship between following pairs. l 55.
|
CH,0H 1 |
HO- CHO CHO OH {
(a) CH ) CH
Cl .
T Me CHOR Ve 7 (
. CH, Et (
' M
b H pe B & > H,
(b) Et - | _
CH, (
(c) CH, -0~ CH, - CH,CH, & GCH;-0-CH-CH,
) : : P
CH, 56.
Me Br OH
OH OH OH '
Cl
d (
@ & , () % & Cl
Br Me
H/////,, Br 1;; D Br \\\P \\\\\\\\Br
| ' (
® &
) F |
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54.  Examine the following formulas and select those pairs,nihat satisfy the following conditions:

IFe 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 H
Br% :
B Br B L
) rNH ® © TMH
H H Br
r Br
g Br
. H
W L7 © H 0 mHiBr
Br H v Br ‘ H
2. Which are identical in all respects? B. Which are configuration isomers?
{ . Which are conformational isomers? |
55. Celumn [ | Column I
H ~
() . ‘(P)  cis-form
CH, '
' CH
(1) mmi, (Q) trans-form
CH,
(¢) c R) Keq is greater than one or equal to one when
H, '
compound undergo flip.
CH,
— /\1
{ !/\ ' (S) Keq is less than one when compound

CH,
undergo flip.
56. M:atch the column:

Column I Column II
CO2H ) ¢
OH |
() Ol (P) Chiral '
Co,H H
COH H
H
//
Vo o (Q) A-chiral
N
OH COH |

| ¢
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57.

60.

|

_H

CO2CH,CH20H

() ~coH (R) Meso |
|
H I
% C0,CH,CH,0,C :
(d) N COCH,CH0,C (S) Compounds containing even number of chira ccnter
| ’

Match the column;

Column 1 Column If
Br MC BI OH Me Br

Me
(A) Compound show geometrical isomerism (P) O O O
H Me OH Br Me H
CH, CI
o O _CH
. ¢
(B) Compound shows optical isomerism  (Q) ' COOH
~ CH; CH,
CHy g
(C) Compound having plane of symmetry (R) " C=C_ cH
. 3
D~___-COOH

(D) Compound having centre of symnl;;etry (S)

' ",
Y
.

Me

What observed rotation is expected when a 1.5 M solution of (R)-2-butanol is mixed with as: equal
volume of a 0.75 M solution of racemi‘c 2-butanol and the resulting solution is analysed in a sample

container that is 1 dm long? The specific rotation of (R)-2-butanol is —13.9°ml gnr!dm™".

A pure sample of 2-chlorobutane shows rotation of PPL by 30° in standard conditions. Wher: above
sarnple is made impure by mixing its opposite form, so that the composition of the mixture becomes

. 87. 5% d-form and 12.5% [-form, then what will be the observed rotation for the mixture.

Whelj an optically active compound is placed in a 10 dm tube is present 20 gm in a 200 ml solution
ro-t'ate:§ the PPL by 30°. Calculate the angle of rotation & specific angle of rotation if above solution
is diluted to 1 Litre.
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61.  Find out the approximate percentage composmon of (+) MSG in a mixture contammg (+) MSG and
() MSG whose specific optical rotation is —20° 1
62.  If33.8 g of (+) MSG was put in 338 ml SOhlthIl and was mixed with 16.9 g of (=) MSG put in 169
ml solution and the final solution was ‘passed through 400 mm tube. Find out observed rotation of
the final solution. ..
. : !
63.  Specific rot3tions of freshly prepared aqueous solutions of T and IT are +112 and +18.7; respectively.
Cn standmg, the optical rotation of aqueous solution of I slowly decreases to give a final value of
+52.7 due to equilibration with II. Under this state of equilibrium, what is the rat10 II': 1'7
center . CHO |
H H——OH OH
. HO——H
. 0 — —a 0
=0 — —— HO
HO i H=0H HO- O
HO oy . H7OH HO ¢ | .
I CH,0H II ' I
25 25 - ' ¢
[alp +112 . [a]p™ =+18.7 ‘o
EXERCISE - 1V
(e Re Previous Year Questions
NI
IIT-JAM Previous Year Questions |
1. 71e most stable conformation of the molecule shown below is correctly represented by :
OH '
Me
! Mel v gl
Me.
ke i e MO
[ /kg‘v; (b) /{‘\M\ ~p
b Me S Me
equal g '
mple | e ke
Me ’ ]
b QK e T g
bove o *Jijﬁ (d) ¥e
omes o~ ' MO
Mo '
ution
ution
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4,

The energy proﬁle‘ diagram that corresponds to 1, 2-dihydroxyethane for rotation around th= C-C

hond is
..
g:
() I
L] 80 120 180 240 20 180
Oihadra) knghe deg)
rg
5 / \\
a% f
NS N/
(c)® AV

D60 1m0 20 S0 0
Plhadral Angle 18ay) '
Which of the following is achira}-?

(a) alanine (b) glycine

®),

—_
(=W
S

Fotanidsl Eansray

Pateniiel Ersrgy

\% | |?ﬂ\f‘x\ | / 1

8 80 10 10 W0 300 360

Dinadrad fuirgha {dag)

Vo

]

80 120 180 Me 0 I8
Dikadied Lrigha {edag)

(c) proline

Among the following, the correct statement concerning the optical activity is :
(a) a molecule containing two or more chiral centres is always optically active
(b) a molecule containing just one chiral centre, is always optically active

(c) 4 molecule possessing alternating axis of symmetry is optically active
(d) an optically active molecule should have atleast one chiral centre
Which of the following compounds is optically active ?

c Cl ¢l

i ¢ <{\

: ' Cl Cl
- (1) 2

(a) 1 (b)2
CHO CH,OH
H——OH H—+—OH
H—1+—Cl H——Cl
CH-OH CHO
1 2

The given compounds 1 and 2 are

{a) ddentical

’Z ;
Eg 0

(c)3

C cl

(b) diastereomeric  (c) enantiomeric

Cl
(4)

(d)4

(d) phenylalanm:

(d) constitutni.bnaly isomatic
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the C-C 7.
: ’ 8.
9.
10.
11.
ic

1!

After the following interchanges of groups' in the Fischer projection of 2-bromobutane, the
configuration of (X) and (Y) will be :

Br‘—% CH, CH,
Vo] |
H CH, > H Br > H CHs
| I A) ) E ' !
3 CyH “/ Br |
o !
(%) (7 |

@ X=R;Y=S b)X=R;Y=R (c)X=8;Y=R (d)X=S;Y=S

Reaction of enationmerically pure acid with 1 chiral carbon and racemic alcohol with 1 chiral carbon
gives an ester which is: . K ' _ , '

(a) Meso (b) O.pticélly active mixture

© Racemic mixture (d) Eﬁationmerically pure

The absolute configuration for-compounds X and Y respectively are

. Et OH
Me . Br
' >:C:%§
Me H H v H
< X
@RS ®)S, R ©R,R @S, S

Among the following, the optically inactive compbund is

P
mmu:§T:j (b) 2 | b

HyC | \ .

a)

N
H3C \\\&/ﬂ '
o=
0 = CH,
\W/

Among the following, the most stable conformation of meso-2,3-dibromobutane is

Br Br . Br Br'
Br Me H Me H Me Me Br
Y g Me ® Me g 9g ve @ g Me
H Br Br H
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12.

13.
14,

Consider the following reaction:

Ph-NH- NH2
(3 equiv.

(D) - glucose —t}]———)X

Among the following, the compound(s) whose osazone derivative(s) will have the same n liing
point as that of X is(are)

CHO CH,0H . CHO CHO
HO—TH —0 HO——H H——0H
H——0OH HO—"H HO—1H H——O0H
(a) HO.'—""H (b) H——OH: (C) H——0OH (d) HO—H
HO——H H——0OH] H——OH H——0OH
CH,OH CH,OH CH,0H CH,0H

The number of all possible isomers for the molecular formula CH,, s

Specific rotation of the (R)-enantiomer 0f a chiral compound is 48. The specific rotation ofa sample
of this compound which contains 25% of (S)-enantiomer is

Aimg‘)ng_-the following , the number of molecules that possess C, axis of symmetryis

Me
Me

C1>:<C1 O Q
H H Vol

cl gl

BF, CHCI, 2,5-dimethylthiophene | ="==},
H H
INT-JEE Preyious Year Questions
9. T&he;‘cbmpound which s not isomeric with diethyl ether is '
(a) n-propyl methyl ether - (b) butane-1-ol .
(c) 2-methyl propane-2-0l (d) butanone
CH, -
H H 1
7. - - o
CH, : S
C2 is rotated anti-clockwise 120° about C2-C3 bond. The resulting ‘conformer is
(a) partially echpsed (b) eclipsed (c) gauche (d) staggered
18. Gnly two isomeric monochloro-derivatives are possible for
(%1) n-butane (b) 2, 4-dimethyl pentane I
(c) benzene (d) 2-methyl propane |
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19.  Which of the following compounds will show geometrical isomerism?

(+)2-butene (b) propene " (c) 1-phenyl propene (d) 2-methyl-2-butene
20. " e correct statement(s) about the compound given below is(are)
relting e & °
: ' >§$/LCH3 i( :
) H3C ‘/// .
cl H

() the compound is optically active
(1) the compound possesses centre of symmetry
(¢) the compound possesses plane of symmetry
(¢;) the compound possesses axis of symmetry
Gate Previous Year Questions
21, "he optically active stereoisomers of the following cofnpound is

CH; |
HO OH

mple

@ /
OH © OH

* f

00

22.  Tae rotational energy barrier between the most stable and the least stable conformatioxjs of 2,3-
d:methylbutane along C,~C, band is

[(siven-the energies (K cal mol™)] for

F/CH, eclipsing = 1.8 CH,/CH, eclipsing = 2.9 CH,/CH, gauche = 0.9
(+)4.6 o (b)4.5 (c)4.7 (d)4.8

23.  "I'e configuration of carbon atoms C3 and C4 in D-ribose, respectively are
(:)RandS (b) S and R (c)Rand R (d)SandS |

24, e two benzylic hydrogen H, and Hy, in the compoundland I are ; '

/ h /7 Hy ,::

HA
i %2 Ph

Il
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(#) Diastereotopic in I and enantiotopic in II
(b) Diastereotopic in IT ad enantiotopic’in [
(c) Diastereotopic in both I and II
(d) Enantiotopic in both I and II
25. "J;helmost stable conformations of 1, 2 difluoroethane and dl-2, 3-butanediol are

F OH

{a/‘;' / }\’.
4 7 H
H
/\@ and

H OH
* OH
H H 03
and
H Me H
Me
26. The correct relation between the followmg compounds is o°
T
(a) enantiomers " (b) dlastereomers
(¢) Homomers (identical) ‘ (d) Constitutional isomers
27.  Bridge and hdrogén of the conformes of¢is of cis-decalin is positioned as
(@)a,a (b)a,e (c)e, e (d) pseudo-a, pseudo-e
NET Previous Year Questions '
28. The structure"of (28, 3R) 2-amino-3-hydroxy butanoic acid is
i COOH COOH COOH | COOH
- H—TNH, HN—"H H,N—"H IH——NH,
() HO—H b HO—H () H—TOH ('H—OH
CH, CH, CH, CH,4

The most stable conformation of cis- 1, 4-di-t-butyl cyclohexane is :

MWQM

OH
H 3C OH H F Me. /H
and and z/ }
. ) KON
H CH, H H Me H
H
|
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30.  Inthe compound below, the hydrogen H, & Hp, are

 H,

|
. 1} '
HB
OH
“a) Homotopic (b) Enantiotopic (c) Diastercotopic
31.

(d) Isotopic
[dentify the hydroxy cyclohexane carboxylic acid which, upon heating readily gives a bicyclic lactone

) COOH

coon OH
o (b) ©) NCOOH (@ HONCOOH
32.

Among A - C, the compounds which are optically active

s
(I)H Cl ﬁ N

Ph \/N\/ HO % Ph/vS\J/

.o Cl _ :
(A) B), ©)
ia)A,Band C (b) A and B only (¢) A dnd C only (d) B and C only
33.  The two compounds given below are ' '
O Me

vl

and

ey NN

1) Enantiomers (b)  Identica {c)  Regioisomers (d)
34, ‘he total possible stereoisomers of the given compound

H

—

Dhastereomers

CH,

' \ N . '
!
{2) two (b) three (c) one
35.

(d) fout -q}'
*Yhich of the structure will be produced if a ring flip occur in the following compound n chalr form

i
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36.  What can you predict about the staILIility of given structures.s
i CHy CH,
; (H—TBr - H=TBr
. H—Br Br—T—H
U, ® cp,
Meso (+)

{a) A'is more stable than B
(c) Both Aand B are equally stable-

t  (b) B is more stable than A
(d) can’t predict the stability
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1.b

8.b

15.¢c
22.b
29.d
36.b
43.b
50.d
57.b
64. b
71.d

78.¢
85.d

92.d
99, d
106, b
113,
120. b

127. ¢
134.d

l.a,b,c
8. a,cd
15.a,b,c
22.a,c
29.b,c

36.a,d

1.8
8. +4.32
13.a) &
17. (a) 1
21.4

25, (a) 4



ANSWER KEY
EXERCISE I '
1. b ¢ 3.b 4.b 5.a 6. a 7.b
8.b 9.b 10. b 11.b 22 13a 14.¢
15.¢ 16.¢ 17.a 18.4— 19.¢ 20. ¢ 21.a
2.b 23.b 24 252 26.b 27.a 28.¢
29.d 30. 2 3l.c 32.b 33.c 34.d 35.b
36.b 37.b . 38. b 39.b 40. b 41.a 42.¢
43. b 44. ¢ 45.d 46.c , 4l.c 48.¢ 49.d
50. d 51.d 52. 2 53.2 54.2 55.¢ 56. ¢
57, 58. 1 59. d 60. 2 61.a 62.2 63.2
64. b 65. ¢ 66. d 67. ¢ 68. 69.d 70.b
- 71.d R 73.¢ 74.b 75.¢ 76.b 7.2
78.¢ 791 80.d - 81. ¢ 3.2 83. b Mooy
85.d 86.d  87.b 88.¢ 89. ¢ 90. a 9L.b
92.d 03.d 94.d 95.a - 9%.c - O9.b 98. d
9. d 100.d 101. a 102. ¢ 103.d 104. 2 105. ¢
106. b 107.a  108.¢  109.c 110.¢ 111.a 112.d
113. 114.2 115.2 116.d 117.¢ 118.d 119.2
120. b 121. b 122, d 123. ¢ 124. ¢ 125.b 126.d
127. ¢ 128.a - 129;2 130. b 131.¢ 132.b 133. d
134, d 135. b | ! ;
EXERCISELF | I
1.a,b.c 2.abed 3. bd 4. a,b,cd 5.bc 6. a,b.c 7. a,b,c |
8. a,c.d 9. b 10.be I1.abec 12.a,¢ 13, a,b 14, a,¢,d
15. a,b,c 16.a,c 17.b,¢,d 18. b,c. 19. a,b,d 20. a,c 21.¢,d
22, a;é 23.¢,d 24.ab 25.'b,c,d - 26. ad - 27.acd . 28.a,b
129.b,c 30. 2, 3lac  32.be 33.bed  3d.abe 35Dy
36.a,d 37.b,c,d 38.a,b,c 39.a,b,c,d
| | EXERCISE III
1.8 2.8 3.0 411 564 - 6.80 7.479
8.+4.32 9.5.357% 10,4 I1. (a)-15.90 (b) 75% S and 25% R 12.8
3@ 8(t) 1 (c)3(d)3(e)2 (D4 (2)3 144 15.7 16.6 -
17.(a) 1-7 -E;3-E; 4-7; 5-Z; 6-E () 2° (¢) 10 18.3 19. 4 20. 4
204 . 07 23.4 24.8
6.5 27.32

25. (2) #13.. {b) 0.10 (c) 0 (d) unchanged (e) changed (f) 1 : 2
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28.4 | 20,1 30. a-q,r; b-p; ¢c-q; d-q,r 31. a-True; b-True; c-True; d-False
32.a- i{, b-L 33, A-R; B-P; C-Q, D-R 34. (a-4-iii); (b-13-iv); (c-2-ii); (d-1-1)
35, (@)3>1>2(0)4>2>1>3 36 @4>1>3>2(6)3>1>4>2
37. 3>4>2>1 38. 3>1>2 |
39, Z-LILHI VI, VI E-1V, V, VIII, IX, X, X1, XII

U
&
Y N,

42.
43,

44.

46.

47.

50.
51
53.

54.
55.

N N W

1d -

8.b

15.7
22.¢
29.d
36.a

Compound I is optically inactive since it contain a plane of symmetry. Compound II 1s enant; »meric
since it does not contain plane of symﬁletry, hence chiral. Also compound I is polar while i is non
polat |

Diastereomer (A,C)(A,D);(B,C)(B,D) ; ‘Enantiomer— (A,B) (C,D)]

(a) Enantiomers (b) Enantiomers (c) Geometrical isomers & Diastereomers (d) Positional (e)  Jptical

(diastereomers) (f) Diastereomers (g) Enantiomers (h) Identical (i) Geometrical isomers
(diastereomers)

O-Hw(q
. H C-H
(A)R,(B)Q,(C)P,(D)S 45. (i) (i) C: both
H H
, H ‘

Due to anti conformation but in glycol due to hydrogen bonding gauche is name
@EWOZ(CEWZ 48.O)(HERE®R)T
IV>II>1>1
a>b (a) size of C is smaller than Siso b./. is larger is (b)
M<IV<I<V<I - , 52.(A) S, (B)R(C)Q (D) P

(a) Diastereoisomers (b) Identical (c) Positional isomer (d) Enantiomer (e) Geometrical isomer
(f) Identical

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

(A)— BR; (B) — Q.5; (C)—BR; (D) — QR

(A)QRS;(B)PS; (C)PS;D)QRS 57 (ARQR(B)RQ S;(OR;(D)R

~0.77° 1 9. +22.5°

6° & 30° 61.  91.6%

+3.2° 63. 175

. | EXERCISE IV

124 3.b 4.b 5.d 6.d 7.c
R’ 10.a 11.b C12.abe 13.5 14,24
164! 17.¢ 18.d 19.a,c 20.2,d 21.b
o 2. 24.b 25.a 26. ¢ 27.b 28. ¢

30.b 31D 32.¢ 33.c 34,1 35.1
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