59\ ALKYL HALIDES

Substitution Reactions (S,:,S ., S )

_

1. Which of the following is not expected to be mtermedlate of the following reaction ?

ne o SHZ_
: +
(a) (b) é (©) é @ ©

CHj
2. Br— EH + NaIT product; S 2 product of the reaction is :
H=——p—tlig

CH, - CH,
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CH,  CHy CHs CH,
S T > A - ]——CH, . I——H
@ H——ch, ®u— —cy, ©pg—f—cn, CHy——H
CH, - CH, CH, - CH, CH, - CHj CH, - CHy

Rate of S 2 Will be negligible in :

Br Br . Br Br
O 00 W O

What is the major product obtained in the following reaction ?
CH,-Br

NHj d
WPI'O uct
Br
CHZ NH2 CHZ —Br CI—IZ—I\H-I2 CH2-NH2
@ O @( © @( @ ©/
CH,
Cl-CH, —CI: —-CH, -CH, o) % e product; Major product of this reaction is:
CH, ‘
CH, clH3
l .
(a) I—CHZ—CI:-CH.z —CH2—C1 (b Cl—CHz—.CI—CHZ —CHZ—I
CH, "~ CH,
CH, (fHa
| ;
(6) H,C=C-CH, -CH, =Cl (d) Cl-CH, ~C~CH, = CH,
' CH,
Which of the following expressions is representative of the rate law foraS, ., reaction ?
(a) Rate = k [electrophile] (b) Rate =k [electrophile] [nucleophile]
(¢) Rate =k [nucleophile] ? (d) Rate =k[electrophile]?
H7U<F+ Nal (1 mole) —2<%%, (A) ; Major product of this reaction is:
Br H (major)

onfg 0504 0y 00
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8. Which of the following alkyl halide undergo rearrangement in S ., reaction ?
CH,
!
(a) CH, - c| CH- CH4 (b) © @/ (d) All of these
CH, 1

9. Arrange the following three chlorides in decreasing order towards S 1 reactivity.

@ " @Y 3) N

: Cl
@ 1>2>3 (b)2>3>1
(©02>1>3 o E @d3>2>1
10. Whlch compound undergoes nucleophilic substitution with NaCN at the fastest rate ?

(@ Br \/\X (b) Brj/l\/\ © Br\)</\ (d) Br><\/\

11. Rank the following in order of decreasing rate of solvolysis with aqueous ethanol (fastest —

slowest)
CHj3 . CHs Br
t O
H,C=C—Br Br . CH,; —-CHCH,CH(CHj),
(1) 2 3)
(@2>1>3 b)1>2>3
(©2>3>1 41>3>2

12. The reaction of 4-bromobenzyl chloride with sodium cyamde in ethanol leads to the

formation of : :
(a) 4-bromobenzyl cyanide (b) 4-cyanobenzyl chloride
(© 4-cyanobenzyl cyanide (d) 4-bromo-2-cyanobenzyl chloride -

13. Which of the following reactant will not favour nucleophilic substitution reaction ?

(€)) (b) Ph-Br
Br
CH,
(c) CH; —(ll —CH, -Br B (d) All the above
|
CH,
Br OH
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15.

17.

Conversion of [to1I:
(a) takes place by S 5
(c) takes place both by S N1 and Sy

e Slvinit ik dias .
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(b) takes place by S 2
(d) does not take place

Which is the correct reaction coordmate dlagram for the following solvolysis reaction ?

CHj

4 H,0

AG

(a)

Reaction Coordinate

AG

Reaction Coordinate

l‘*C labelled

Hj
“oH + (:("’CHa

< AG
()

- Reaction Coordinate

(d)

Reaction Coordinate

RGO.H ——2_ product; Product of this reaction is :
no label

OCOR
(a

(c) both (a) and (b)

I
CHj,
CH4SNa

OCOR
- @/8\0/

(d).None of these

> (B) , Product (B) is :



(a) (b)

(© (d) None of these

18. Which of the following represents the correct graph for S, reaction ?
N . :

1
log (rate)
i | >—T——>—>
CH; - Br CHj — CH,- Br CHy — CH- Br (I:H
' ' CH; CHy -? - Br
CH4
A
log( rate) Ry
(b)
I I 1 I>
CHj - Br Et-Br i-Pr-Br t-Bu-Br
A
log (rate)
©
| | L o
CHjz - Br Et - Br i-Pr-Br t-Bu-Br

(isopropyl)
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log (rate)
(d)
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—

| I
CHy-Br  Et-Br

[ 7
i—-Pr-Br t-Bu-Br

19. Which of the following graph represents correct graph for Syt reaction :
¢ A

log (rate)
@ 1 = [ >
CH3 - Br CH3 - CHS— Br CH3 = ICH— Br ?Hs
CH;  CH,4 -cI - Br
! CHj
A
log (rate) ' >
(b
[ | T >
CH; - Br Et - Br i-Pr-Br t_Bu-Br
N
log (rate)
©
| [ L g
CH3-Br  Et-Br i-Pr-Br t-Bu-Br
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21.
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log (rate)
(d) \/\7/

T I T —
CH;3 - Br Et-Br i-Pr-Br t—Bu-Br

Which of the following is most reactive toward S reaction ?
Cl , cl " cl ‘ Cl

(a) (b © (G

CHg Cl NO,

Among the given pairs, in which pair first compound reacts faster than second compound in
S\t reaction ?

(a) CH, —CH, —CH, —CH, — Br or CH; —CH, ~CGH-CH,

Br
CIIH3 C|H3
(b) CH3 -C -CH, -CH, or CHj —(|IH— CH -CH,4
I !
Br’ Br
Br Br
(0 or
CH,3 CH,4

] |
(d) CH; -C—CH3.  or CHj -(lz —CH,4
I
Br I
What is the major product of the following reaction ?
H,C =CH - CH, — OH —12t Product

excess

Br
|

(a) CH, —-CH-CH, -Br (b) H,C =CH-CHj —-Br
Br OH

| |
(c) CH3 -~CH-CH; -OH (d) CH; -CH-CH, -OH
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23,

24,

25.
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Sy and Sy2 products are same thh (excludmg stereonsomer)

Cl -
(a) C[ : (b) O/
Cl .
(© ! (d) Ph- CH —CH-CH,
CH, Cl

Cl

Consider the nucleophilic attacks given below. Select in each pair that shows the greater S
reaction rate.

(A) A B+ e & )\/O/E\CH3+ “CN
)

an
(B) H;C-Br+ “SH or H3C - Br + CH,SH
aun) . av)

© <:>—Br +C1~ or <:>—Br + I” in DMSO

%) (VD |
(D) O—Br +Cl- or . <:>—Br + I” in methanol

(VID) | v

A B C D A B C D

@ @M; av);(vn; (Vi (b) (D) ; (1) ; (V) ; (VIID)
(© (; (D ; V); (VI (@ M ; A ; vy ; vin

Which of the two stereoisomers of 4t- -butylcyclohexyl iodide (%7 17) will undergo S N2

substitution with 1281~ faster and why ?
1127

HH H
)\wllﬂ » H
) A\
\ I‘i |

(A) (B)

(a) A will react faster because it is the more stable of the two isomers

(b) A will react faster because it will yield a more stable product, and the transition state for
both reactions is of the same energy

(c) A will react faster because the approach of '?®1~ can depart unhindered.

(d) B will react faster because it is less stable than A, and the transition state for both
reactions is of the same energy
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26.

27.

28.

(Z)-2-Butene reacts with Brz/HZO The resultmg bromohydrm when treated with
methoxide in methanol undergoes an intramolecular S, reaction. Taking into
consideration the stereochemical consequences of the reaction mechanism involved,
choose the final product(s) of these transformations.

. O, 0 : O.
o BN CoNeH (D) Hig N
HC  H “H CH, HC©  TCHs
(@) (D) only (b) (ID) only
(c) (III) only (d) Equal amounts of (I) and (II)

Rank the following species in order of decreasing nucleoph111c1ty in a polar protic solvent
(most — least nucleophilic) :

(@)
[l
CH3CH,CH,0~ - CH3CH,CH,S” CH4CH,C-0"
) : (2) - (3)
(@) 3>1>2 (b)) 2>3>1 ©1>3>2 d2>1>3
Identify products of the given reactions : '
. OTs ‘
. CH,CO,Na ,
= — 3=
Reaction-1 C(N CH,COgH Product
Mez
' WOTs o
o CH3CO,Na
Reaction-2 -———>CH33C 022H Product
NMe2

\\\\0 CHj
@ <:|\ . \01/ + enantiomgr
\\\\
. O\ \( + enantiomer ; O\
NMe,

NM62

\\\\
© Q single product is obtained in both the reactions
NMez ’ .

@ <I single product obtained in both the reactions
Me2
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[ A
? B
8
29. e, <o
2 .- P e )
| | | |
CH3-X Me-CH,-X Me,CH-X  Me,CH-X
Which of the following is true about given graphs A and B ?
(@ A-S, BoS (b) A>Sy2, B>Sy
(c) A& B E, (d A&B—>E,
30. In each of the following groups, which is the strongest (best) nucleophile ?
(M (1) HyC -0~ @ 7 No- (3) H; C-S~ in CH,0H
(I (1) OH™ (2) H,0 © (3) NH3 in DMF
)\/O— *
(Im) (1) (2) (O (3) CH30~ in DMSO
(a) L,3; 11,3 ; III,2 (b) ,2 ;11,1 ;11,3
(o) L1;10, 2 ; L1 (d L,3; 11,1 ;11,3

NaNH,

31. @—s (CHy)4 - CHy - Cl— 2, (4) ; Product (A) s :
Il i (Major)

@— ~(CHy); -CH=CH, (b @E_O
@— —-(CH3)4 —CH, —NH, (d) None of these
32. Which of the following reaction is an elimination reacuon ?
H,S0,
(a) OZOH———»O _’O+lBr+KBr
H H
© O(Br. _NaOCH; | O<OCH3 (d) both (a) and (b)

(@)
——UJ:O

_m=o

(b)
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33. " II ﬂ)Product
0" e, G TG

Which of the following products can be obtained from abéve reaction ?

Ejl | OCH,
(a) 0 s OCH3(b) J: & l © || 5 || o (d) All of these
3.

CH30
34. What is the principal product of the following reaction ?
CHj;
H—1—Br
H—+—H + - NaN; — Product
H C
CHj3
CHj, ' CH; . CHj CHj
H—1—N; N H Ns——H H——Nj
@ y H ®H——H ©H ‘H (@ H——H
H—1—€l Cl——H H Cl Gl=—1—H
CH,3 CH, CHj3 CHjy

35. What would be the effect of increasing solvent polarity on the rate of each of the following
reactions ? (Nu = neutral nucleophile)

(A)Nu+R-L—> Nu—R+L

(a) increases (b) decreases (c) constant (d) can not be predicted
B)R-L°——>R® +:L _
(a) increases (b) decreases (c) constant (d) cannot predict

36. Which of the following is most reactive toward Sy reaction ?

(a) CH, =CH-CH, —Cl (b) Ph—CH, —Cl
© Me-0"<l (@ Ph~G-CH, ~Cl
' 0

37. 4-chloro-1-butanol + NaOH —> (B)
. Product (B) of the above reaction is :

O (b) (©) E___r
@ g E Oj

CHj

CH, - CH
) VO 2 3
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38. In the given pairs of alkyl halide, in Wthh pair the first compound is more Fedctive thim
second compound toward SN2 reaction ? ‘

(@) (CH3),CHBr or CH, -CH, -CH, - Br
(b) CH3 —CH2 CH2 —Br or CH3 —CHZ CH2 -1
(C) Ph —Br or CH3 _CHZ CHZ —Br
(d) CH, = CH -CHy -Cl or H,C=CH-CI
39. In the given pair of reaction in which pa1r the second reaction is more reactive than first

toward S 2 Teaction ?
(a) CH3 _CHZ C1+CH3 CHZ -0 — Et-0O-Et ) (Or)

CH; -CH;, -Cl+CH3 -CH, ~-OH—> Et -0 —Et-
(b) CH3 —-CH; -Cl+ EtO”"—— Et -O —Et (o)

Hjz ~CH, —Cl+ EtS™ — CH; —CH,, —S — Et

(© Et C1+CH3O — Et-O-CH;3 (or)

m) (2m)
Et — C1+CH30 — Et-0-CHj,
(2m) (lm)

@
(d) Et —Br + PhyP— Et-PPh; (or)

@
Et —Br + PhyN—— E + —NPhg
40. Among the following pair of reactions in which pair the second reaction is more reactive than

first in S K reaction ?
(a) Me3CCl + H,0—— Me3COH (or) Me;3CBr + HyO— Me;COH

(b) Me;CCl'+ CH;OH—> Me;C—OCHj (or) Me;G—Cl + H,0

Me;C—OH

(©) MesCCl+ HyO —> (or) Me;CCl+ H,0
(am) M)

(d) All of these
41. Which is a true statement concerning the transition state of an S _ N2 Teaction ?
(a) Closely resembles a carbocation intermediate
(b) The electrophile is responsible for the reaction
(c) Lower is energy than the starting materials
(d) Involves both the nucleophile and electrophile
42. Increasing the concentration of a nucleophile in a typicalS_, reaction b ]
cause the reaction rate to : N* y a factor of 10 will
(a) increase by a factor of 10 (b) increase by a factor of 102
(c) decrease by a factor of 10 (d) remain about the same

43. Decreasing the concentration of an electrophile in a typical S, reacti .
cause the reaction ratio to : N2 on by a factor of 3 will
(a) increase by a factor of 3 (b) increase by a factor of 32
(c) decrease by a factor of 3 (d) remain about the same



45.

46.

47.

48.

Increasmg the concentration of an electrophile in a typ1cal S 2 reaction by a factor of 3 and
the concentration of the nucleophile by a factor of 3 will change the reaction rate to :

(a) increase by a factor of 6 (b) increase by a factor of 9
(c) decrease by a factor of 3 (d) remain about the same
Consider the following reaction and select the best choice that represents the reaction.
CHj3
G)\;H Na® TCHIGH; > Product
r
CH, CH3 CHj
() \'H \“H
mCH2CH3 ® U\SC%CHs
: CH3 = CH3 CH3 ’
I , :
Me——H '
Et——D —KSH , product; Identify the product.
H : .
SH H , H SH
Me —+—H Me~—t—H . HS—T—Me H——Me
@ Et——D (®) Et—1—D © Et——D> ) gt—+—p
H SH H H
The reaction ,
H OH H (dl
\}( + SOClz e % ® 802 + HCI
proceeds by the........... mechanism.
(a) SN‘ (b) Sy , (c) Spz (d S\
Consider the following anions.
(0]
(") : CegH —g -0- D fl) -
CF3—S—0- 6*'5 I : CH3—C—0
Il 0
(6]

(09) an (1 ' 1)

When attached to sp -hybridized carbon, their leaving group ability in nucleophilic

substitution reaction decreases in the order :
(@I>I>1>1V M) I>MI>IV>M (¢) V>I>11>1I (d)IV>lII>II>1
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49.

50.

51.

52.

53.

ORGANIC Chemistry for IIT-JEE

o el

Ph
H—— CH3 =X . .
c——H P}'Ts:’a» Principal organic product of the reaction will be :
N
Ph
Ph ) Ph
H—}— CH, H—}— CH,
@ phs——H - ® g1 sph
Ph Ph -
Ph Ph -
Ph—_CH3 H———-CH3
© p——q @ | —pp
Ph Ph

Reaction of R-2-butanol with p-toluenesulphonyl chloride in pyridine followed by reaction
with LiBr gives:

(a) R-2-butyl bromide (b) S-2-butyl tosylate

(c) R-2-butyl tosylate (d) S-2-butyl bromide

The compound which undergoes S, reaction most rapidly is :

(a) Br

© O—caésr ) @—Br

Addition of KI accelerates the hydrolysis of primary alkyl halides because :
(a) KI is soluble in organic solvents

(b) the iodide ion is a weak base and a poor leaving group

(c) the iodide ion is a strong base

(d) the iodide ion is a powerful nucleophile as well as a good leaving group

Which of the following phrases are not correctly associated with S N! Teaction ?
(1) Rearrangement is possible

(2) Rate is affected by polarity of solvent

(3) The strength of the nucleophile is important in determining rate

(4) The reactivity series is tertiary > secondary > primary

(5) Proceeds with complete inversion of configuration

(@ 3,5 (b) 5 only

@ 2,3,5 (d) 3 only

Br ' ()
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% SOZCIZ (A) 5 (B) ___) (C) PrOdUCt (C) is :

55. Energy profile diagram for an exothermic reaction, A —»B —25C —3 > D, is given below.

Progress of the reaction —>

The rate determining step of the reaction is :
(@ A—>B (b) B—C (©@C—D (d) can not predict

. O
Major

Major product is (A) is :

. Br |
losllosioeRicen
’ Br
5. Cl —LiBr/DMSO_, Major product (X)
cl SN 2 conditions

The product X is :
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@ O{r/\ ®) el
Cl Br
al
Br /

58. Relative rate of reaction of the following amine with methyl iodide is:

&

8

L

(@@A>B>C )A>C>B (c)B>C>A ~(dB>A>C
PhCH,0._ \...-0Ts
Ve
59. 7 C--- OCH, o CE -
H I:I Dimethyl sulfoxide
OCH,4
Major product which you expect in the above reaction is :
: . H
I b - #OTS OCHZPh‘C
C A& ,H N~
@ €A C-=OCHjg ® C---OCH
H S
OCH, ' OCH,
I
OCHZPh\ Bl OCHzph\ .OTs
\C/ \ /A :, ' \C/ \ _.-I
@ u¥i §OCH @ i CaH
H
OCH ;
3 _ OCHj3
HS H HS
B W+
60. aqueous EtOH tmlisd
H cl CeHioS H
Major product of the above reaction is :
SH

OH

: S
.0 O .
H
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61. CH3—C—Cl4—CH, ——> Major product of the reaction is:

CH; OTs
CH Ph l|>h
N4 14
(@) >c=c< (®) CH; — C — CH=CH,
CH; CHj I
CH;
© S _1s.-Ph ” N
c=cC .
CHy” “\CH, CHy” \1?"3
62. The decreasing order of reactivity of the compounds given below towards solvolysis under
identical conditions is :
¢ ]
CH; - C—CH,4 CH3 - C— CHj CIl
CH; - C-CH,
® (I (I
(@ O>II>1 ®)I>O>m ©m>0>1 @@uo>I>m
OH
1.0ne Eq. NaOH s (A): .
63. OH Vi » (A); Product (4) is :

OMe OH OH
(a) (:O—OH ®) f:O»OMe (c) (d) None of these

64. (R)-2-octyl tosylate is solvolyzed in water under ideal S conditions. The product(s) will
be:

(a) R-2-octanol and S-2-octanol in a 1 : 1 ratio
(b) R-2-octanol and S-2-octanol in a 1.5 : 1 ratio
(¢) R-2-octanol only

(d) S-2-octanol only
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65.

66.

67.

68.

69.
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From each of the followmg pairs select the compound that will react faster with sodium
iodide in acetone :

Pair-A: (1) 2- Chloropropane (2) 2- Bromopropane
Pair-B: (3) 1- Bromobutane ° (4) 2- Bromobutane
(@ 1,3 () 1,4 © 23 @ 24
Among the given halides, which one will give same product in bothS ;; andS 2 reactions.
C|:H3 CH3
(I) CH, - CH -CH, ~CH-CH, (In I:\/(
Br _ cl
cl » .
611 O/ (IV) CHj -CH - Br
Et
(a) (III) only (b) (I & (1IN () (IID) & (IV) (d (M, (1D & (IV)

Product(s) formed during this reaction is/are :

CHz - CH2 OTs

@/ AONa_, produet 7 [C” = isotopic carbon]
CHZ _ CH2 OAC 2 CHz - EHZ = OAC
@ Q7

CH, - CH, - OTs

, (d) Both (a) & (b)

Anisole excess HI (conc.) _ Product
reflux

@—1 + CH,l () @_1 + CH,0H
@_ + CHal @ @—OH + CH3CH,I

Which of the following compounds would react faster with NaCN in an SN2 reaction ?
OMe

(a) j\/ (b) O—OTS © Meo” N @ 0T

(]
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70. HC =CNa+Cl-CH; -CH, -CH, - I — (A); Major product (A) is :

(a) H—C-Ec—CHz—Cﬂz—CHZ—I (b) CH2=CH—CH2—I
() H-C=C-CH, ~CH, -CH, -Cl (d) CH, =CH-CH, -Cl
71. What is the major product obtained in the following reaction ?

Et,0
SNa + CH; — Br —™ Product.

b Br . OS d @
@ @ ) @— @ a, @

Br CH3 S 2 : 3
72. + OH™ —X= 3 A; The product A'is :
H H .
@ H H (b) HO H

(c) Both (a) and (b) are correct (d) None is correct

73. Me,C =CH-CH, -CH, -Cl —‘:}:—g—) (X); Major product of the reaction is :
. 3
Cl)H
() Me_(lj_cnz—ciHZ—CHz ((b) Me,C =CH - CH, - CH, — OH
Me
. . OH
(c) Me,C=CH- (IZH— CH, - OH GY) CllMe "
OH
OH OH
74. __HBr ,(a), — —xiB)
i ,
CH,OH ' OCHs

Product (A) and (B) respectively are :

OH ‘ OH

§ ‘ ) OH OH
(a) and (b) @ and @/

CH,Br Br CH,Br OH

D B - S & e
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I

- © @/ and @ d ~and
CH,Br OH CH,OH OCHj
75. Relative rate of reaction with H,0.
H_  ONS H_ ONS . H_ ONS

CH, CHs

|
0] (ii) . ) CH3/ (i)

(”) \

—ONS ==—0 — ﬁ —@—NO 2

0 J
(@ @) > @) > i) - (b) (i) > (1) > (ii)
(©) (i) > (ii)> () (@ (i) > (@) > (ii)

O O '
76. 2eq. KNHp , n—Cllp—Br ,(p).
NH3(D) then Hy0%

End pfoduct (P) of the above reaction is :
o O | 0O o
@ /“\C:: ’ FVM
0 0 . (0] (0]
© )J\C:k “ JJ)UK
77. Which of the following statements is correct regarding the rate of i
compounds (A) and (B) by S, reaction ? of hydrolysis of the

A B



78.

79.

u',-h IDES "‘TL ,b‘,‘

(a) A reacts faster than B (b) Breacts faster than A
(c) Both A and B reacts at the same rate (d) Neither A nor B reacts

What are reactant X and product Y in the following sequence of reactions ?

i
II o—s—@—
Reactant X i Pyndme wﬂ Ethanol water Fhanotware, Product Y
Reactant X Product Y

H H N
H o ", “H H"'“\\- "

H,C H
B “OH

Transition state of given Sy, is :

CH,—Br. _
' R-O
SN, reaction

Q

1
]
+

(a)

fa ol
e
%-

oo

[=d
(2]« - EEEEES
o]
[=d
~
+
A
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[ 50 BE: B 5(-) I#
OR OR
i H i pH
¢ VH i WH
' Br ' : Br
i 50 ‘ 8(=) j

80. CgH;3Br+OH™ —> C¢H,;30H + Br~is an example of:

(a) Nucleophilic addition (b) Nucleophilic substitution

(). Electrophilic addition (d) Electrophilic substitution
(e) Free radical substitution

81. Transition state 2 is structurally most likely as :

j TS.2 TS.3
B

] - intermediate 1

] Teactant product
(a) intermediate 1 _ (b) transition state 3
(¢) intermediate 2 (d) product

0 A
CHJ
82. [0) o)

x = Number of aromatic compound obtained when above compound
acidic hydrolysis. : pound undergo complete

(@1 (b) 2 (© 3
83. SylandSy 2reactions are

(a) Both stereospecific

(b) Both stereoselective

(c) Stereoselective and stereospecific respectively

(d) Stereospecific and stereoselective respectively

d 4
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84. Most reactive compound toward S il is :
CH,—1 CH,—I CH,—I CH,—I
(@ (b) © (d)
CH
I
G
1. NaNH; (2eq.) ,
85. jcc?cflz_[ » Product (X) is :
4 Hy,)Pd-Baso,
OH -
CH3CH2\‘ CH,CH,
(a) (b)
OCH,
. CH3
CHj3 I
(© (d
O_CH2CH3
CH,—OCH,CH,
L.l@l2 |3 |4 |@]5 [®]|6 |® |7 [®b]|8 |
9. | [10. [ [11.](0) |12./ () [13.](d) |14.|(d) |15.]| ) |16.] (c)
17. | (@) [18. (@) [19.1(c) [20.](d) |21.|(b) |22.]| () |23.](c) | 24.] (c)
25. | (d) | 26. ]| (d) [27-](d) |28.](a) [29.](a) |30.]|(d) [31.]|(b) |32.](d)
33. | (d) [34.]| () [35.]A(@)|35.|B(b)|36.]|(d) |37.| () [38.](d) |39.| (D)
40. | (@) | 41. [ (d) | 42. | (a) 43. | (c) |44. | (b) |45.| (0) | 46.| (@) | 47.]| (a)
48.| (b) | 49.| () |50.{(d) |S1.|(b) |52./(d) |S3.|(a) |54.]|(b) [S5S.] (a)
56.| (a) |57. | (b) [58.1(c) |59.](c) [60.|(b) |61.](c) [62.](d) |63.] (a)
64.| () 165. ] (c) [66.|(d) |67.|(d) |68.|(c) |69.|(d) |70.](c) |71.](c)
72. | ) | 73.1(d) |74. | () [75.](c) |76.]|(d) [77.]|(b) | 78.] (b) 79.1(d
80.| ) | 81.1(c) [82.](b) |83.|(bc)|84.](d) |8S.[®)
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1. Statement-1 : Nucleophilicity order in polar-protic solventis I~ < Br™ <Cl™ <F~
Statement-2 : Due to bigger size of I” it is less solvated in polar-protic solvent.

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

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

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

2. Statement - 1 :CH; —CH, —Cl+ Nal—2=" ,CH, —-CH, —I+ NaCl{

Statement- 2 : Acetone is polar-protic solvent and solubility order of sodium halides
decreases dramatically in order Nal > NaBr > NaCl. The last being virtually insoluble in this
solvent and a 1° and 2° chloro alkane in acetone is completely driven to the side of
Iodoalkane by the precipitation reaction.

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

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

(d) Statement-1 is false, Statement-2 is true.
3. Encircle whichever of the following :
(a) is the stronger nucleophile (aprotic solvent) : F~ or I”
(b) is the stronger nucleophile (protic solvent) : F~ or I”
(c) is the stronger base : F or I” _
(d) is the stronger nucleophilé (protic solvent) : NH; or NH oNH,
(e) is the better leaving group : CH3COO™ or CH3SOj3
4. Encircle whichever of the following :

Br
(a) undergoes an S, reaction more rapidly, CHy —Br or CH, —|CH—CH3
l|3r
(b) undergoes an SN‘ reaction more rapidly, CH; -Bror CH 3 —CH-CH,4
P
(c) undergoes an E, reaction to give (Z)-1,2-diphenylpropene : h>c -C <Ph
Ph Ph 5
H—1—Br Bre——y
or
H——CHs H——CH,

Ph Ph
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Lh“uﬁ‘ -

(d) reacts with Nal to give (Z)-1,2- dlphenylpropene

Ph Ph
H Br - Br—t—
or
Br CHjy Br—1—CHj;
Ph Ph

(e) undergoes an SNl reaction more rapidly,

Br

Encircle whichever of the followmg - o
CH,-Br 4
(@) undergoes an S, reaction more rapidly : or “Br

H—CHZ—CHZ C—CHZ—CH:,
(b) undergoes an E; reaction more rapidly : ©/ Br of @(

(c) undergoes an S ; reaction more rapidly:

(d) undergoes anS » reaction more rapidly: & %

(e) undergoes an E reaction more rapidly :
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6. Match the column :

Relative rate Relative rate ‘
Alkyl halide
‘ (Sy1) (Sy2)
(a) |CH, -Br (p) 1 (w) 1200
(b) |cH,; -CH, - Br (@ 1.05 x) 40
CH,4 —ClH ~Br j
Q) r 11 (82 16
CH, (r) | Yy
|
(d) |cH, —c| - Br (s) 1,200000 (2 | 1
CH, ‘
7. Matrix :
Column (I) Column (II)
Compound Type of reaction
cl

(a) @:) (p) | S\ reaction can take place

Cl
(b) m/ (q) | S2 reaction can take place

Cl

© @ (¢9] SN1 is not possible

Cl
(d) @‘) (s) | Sz is not possible
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8. Encircle whichever of the following :

(a) undergoes an S, reaction more rapidly, E>-¥ Oé\

(b) undergoes an S |, reaction more rapidly, (CH3)3C—-Br or (CH3);C-I

Br
Br
(c) undergoes an St reaction more rapidly, or

9. Reactivity : Gircle the reaction that reacts FASTER by S > in each pair :

b \/\CIML_)(Z) NN H0 (3 >\/Cl NaOH
\/\Br NaOCH; \/\I NaOH \/\Cl - NaOH

10. Consider the potential energy diagram given below

Energy.

Reaction Progress

(X) Name the positions A-D
(Y) Answer the following questions .

(i) Both reaction pathways are : EXOTHERMIC or ENDOTHERMIC
(ii) Which step is the rate determining step (RDS) ? B or D
(iii) Which product is most stable ? E or F

(iv) In accordance with Hammonds postulate, exothermic reactions tend to have
(a) early transition states that are reactant - like
(b) late transition states that are reactant-like
" (c) early transition states that are product-like
(d) late transition states that are product-like.



o P B 1
AP TN gy e e u—" -y . e
S = T T T ey r

RN “ORGANIC Chemistry for IIT-JEE,

11.  Select whether the following combinations of reactants will react by substitution (S orSy2
mechanism), elimination (E, or E, mechanism)

Br i
A. O_ Nal in acetone

25°C —
(a) SNIV i (b) SN2 (C) El (d) EZ
B. Cl NaOCHj in methanol
< 50°C
(a) SNI . (b) SNz (C) El (d) Ez
Cl
U NaOCH3 in methanol
C.
25°C
(@ SNI (b) SNz ) (c) E; (d E,
D. (CH;);C—OH “B“‘Z‘:‘:é“ H,0
(a) SNl (b) SNZ (C) El (d) EZ
in ethanol
E. (CH),CH-Br ——— oo
@ S () Sy (© E (d) E,
. o S
F Br NacCN in ethanol
: 25°C
(@ S (b) S (©) E ) E,
' HBr 48% i ——
G. (CH,),CHCH,CH, -OH 2,

—_—
(@ Sy (b) S 2 (o) E; @ E,
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12. Examine the ten structural formulas shown in fig. & select that satisfy each of the following
conditions. Write one or more (a through j) in each answer box.

CH,
|

@) (j/Br @ He—¢—d @ ( j/CHZ o
CH,
% CHZ - Bl’ Cl
@ CH; -1 @ ©/ e O/

CH .
(g H3C—C|I——CH2——C1 (h) Ci )
CH,4 CH3

Cl
o O

A. Which compounds give an S » substitution reaction on treatment with alcoholic NaSH ?
B. Which compounds give an E, elimination reaction on treatment with alcoholic KOH ?

C. Which compounds do not react under either of the previous reaction conditions ?
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13. Select which reaction from the following reaction pairs will occur faster.

- Reaction B

I OH
Reaction A d— CHy CHj
— >
DMSO
I OH

Reaction C

o
DMSO

Reaction D

[
|
1
1
[
[

CH,Cl - CH,l
e U
DMSO

I |
. H NacCl |
Reaction E O< TR O< |
‘1 . I
; H
Reaction F O< Tou—) O<

Reaction G

PART - 4

Reaction H

% O
O - O
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PART - 5

CH, —Cl CH, —1
Reaction I e v
Nal |
acetone
Br ) I
Reaction J ' @ __Nal
R acetone
CH;, . CHy |

14. Tick your answer in the given box.
Expect S .
Alkyl Halide 2-D Structure
(at a reasonable rate)
!
Yes ‘
(@) 1-Bromobutane . '/\/ ) !
Br No !
_ Yes f
(b) 1- Chlorobutane _ 1
Cl No
Br Yes
(c) 2-Bromobutane )\/
No
cl Yes
(d) 2-Chlorobutane /I\/ :
i No |
|
‘ Yes
(8) | 2-Chloro-2-methyl propane
L Cl No
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A k —
Br Yes g
) Bromocyclohexane
No
Br Yes
(g) Bromobenzene @
No
CH,- Br Yes
(h) Benzyl bromide
© %
; ; Yes
@ 1-Bromo-2,2-dimethyl Br\/é_
ropane
prop: No
: Yes
(0)) Bicyclo compound
_ Br No ‘,
Br
( Yes
(k) 1-bromotriptycene @.‘@
® .
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15. Match the column

w

Cl

) ) It will undergo Nucleophilic Substitution
: ' reaction ’ '
(b) @\/\ (q) (It will undergo E, reaction
CH,—Cl

(©) (IJ—CI (r) |1t will ilndergo E, reaction
CH, _
@ i _NO, (s) |It will undergo S y2 reaction

(t) [It will undergo S ! Feaction

16.

0 O—Et
@ ' xHI
0 O—Et

How many (x) moles of HI consumed?
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17.
| [
Hy0 .
i
Cl =)
- (b) /\/ Ph—SNa (q Syz
i F
! KOH 2o e .
(o) T (r) | carbocation is intermediate
NO
— Br i
(d) / -\ ‘Ti—’ ' (s) Carbanion is intermediate
18.

(a) 2”06 — 2’70& p) Et0°
(b) E’Br — >= (@ EtBr

— >L (r) EtOH/H®
(d |Er—cl —> /\/ (s) Et-Cl/Na ether

(c)




ALK~ *“-‘YZV-(HALI“ LIDES MY T : i o | : 295

19. Choose the one compound within each set that meets the indicated criterion :

(a) [The compound that reacts with alcoholic ' F
KOH to liberate Halide ion through
[substitution reaction. ' (») O,N

(b) |The compound that cannot be prepared by
a Williamson ether synthesis. (qQ @-ocsz

(c) |The compound that gives an acidic solution

when allowed to stand in aqueous ethanol. ® ‘ @_ 0 <:2

| l
(d) [The ether that cleaves more rapidly in HI. | (S) @—CII—CHa
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9.
10.

¢ The reaction is Finkelstein reaction.

@GED; ®»@; (d); (o) CCH3803D

5 Ph
- H——Br
@ CH;=Br (b) CH, ~CH~CH, @ p ! e,
Ph
Ph Br
H—+—Br
(d Br—t—CH; (e) O‘
Ph
. CH
CCH,~CH, Br
(@ O—CHz-Br (b) Ej BE (© ®
cl
cl
d @)

a-p,w;b-q,x;c-r,y;d-s,2
a-r,s;b-p,q;c-r,5;d-r1,s

Br
(@ E>_\_ (b) (CH3)3C“I (©
Br

W @ TN @ g
(X) A- reactants, B-transition state, C-Inter mediate, D- transition state
(Y) (i) exothermic (ii) B (iii) F (iv) a



11‘
12.
13.

14.
15.
16.
17.

18.
19.

Part - 1 2
Reaction— A D
Yes- a, b, c,
No- e, g, 1

a-p,q,T,S, t; b-p,s,t; c-p, q, r t; d-p

2

a-p,r; b-gq c¢-s
a-q b-p; c-1; d-q
a-p; b-r; ¢c-s; d-gq

3

- B

d-r

d,
I

—b;G—b
A-c,d,e,f,h;B-b,c,f,i;C-a,g,j

4
G
f,

-

k
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