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REACTION INTERMEDIATE

EXERCISE I
Smgle qurect Type

CARBOCATION : . : ,
1. Some paifs of ions are given below. In: which'pair, first ion is more stable than second?

: ® ® s
(2) CH;~CH-CH; and CH; -CH-OCH

CH,-CH-CH,  CH, —N—CH_3'3:
: A
CH -Ce-CH;  CH c@ CH3
2. Whlch ¢arbocation is the most stabl '

(b)
X 3
NOIN @
3. Which one among the following crbocations hasthe longest balff?
| OO (OO0
+
>t
H;C-C—-CH;4
a b c d I
CAE G © @
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Which one of the most stable cation in the followmg’)

(C) © (d |

5. Identify the most stable structure in the fo owing

CH2 - EHZ : ;
@@/\/ (b) 2, NW
6H ' —X
(C)® S : (d) WCHZ

6. Which of the following will rearrange? -

; + + ' + +
[ (a) CH3CH2 CH2 > CH2 = CH‘CHz > CH2 = CHCHCH3 > CH2 : CH C(CH3)2

+ : + + +
(b) CH, = CHCH> > CH;CH, CH, > CH, = CHC(CH,), > CH, = CHCHCH,

+ + + +
(¢) CH, = CHC(CH,), > CH, = CHCHCH, > CH, = CHCH, > CH,CH, CH,

+ + : + . B +
(d) CH, = CH~CHCH, > CH, = CHC(CH,), > CH;CH, > CH,CH, - CH, > CH, = CHCH,

8. The order of decreasing stability of the fpllowing_cations is:

+ + . + .
O cHycHcH, (D cHycHOCH, (D) CH, CHCOCH,; 4
(@) > 1> 1 (b) I> 11> 111 (c)II>1>1II (@I>I>1
9. Which of the following cations is most stable? | '
CH S
CH; - o © CH, CH,
(2) (If cH; () g’ chm '(C)."- c': cg, (@ é s
mc’8 Y, =l Trele TR e o

o
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CHEM ACADEMY ||| 3_'_ |l Reaction Intermediate

10.  Arrange the following cations-in decreasing order of stability

® e e
CH,=CH—CH, Ph-—-CH, =~ CH,—CH,
® @ w® e

(@)P>R>Q>S _(b)R>_P>S->Q (c)Q>R>P>S (dP>Q>S>R
11.  Among the following which is most stabilised cation? '

*NH, | - INH, | *NH, NH,/
(3) W@ (®) M{ o (C)W @ W

12.  The decreasing order of stability of follov{zing cation is

@f{z &’f{z ecH, °CH, |
OH NH, Cl
®) @ )

CH,
@P>Q>R>S (1)Q>$S>R>P (¢)Q>P>S>R  (d)Q>P>R>S
13. The dgg};ea’siﬁg der of stability of following cation is_

& H2 H,

I
0 _ « INH—C—CH; - NO,
(P) (@ - ® ©)

()P>R>Q>S ) Q>R>S>P (¢)R>S>Q>P (dP>R>S>Q
14, The decreasing order of stability of following cation is |

NO, ;
¢ .
N02

o ® o . ® ©
V&C’\/(a)Q>R>P>S (b)S>Q>R>P (c)Sj»'-.R>P>Q
('I’S. The decreasing order of stability of following cation is

Qo
@W@,@@Q -

(d)R>‘P>Q>S [ ;Ew

® Hz H. % H2
CH; - ‘ :
3 _"
CH, ;
) @ ®) )

(@P>Q>R>S, (h)P>S>Q>R - (c)P_>'R->Q>s (d)S>R>Q>P

. North Delhj: 72, Mall Roe{d; -G.T.B. Nagar, New Delhi - 110009
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CHEMACADEMY [/ "7 Reaction Intermediate

16.  The decreasing order of stab1hty of followmg eat1on is
°CH, f EL;Z TIZ
H; CH,CH; CH—CH3 H3C—C—CH3
' _ CH CH3
P @ ®) ®

@S>R>Q>P  ()P>Q>R>S ()Q>R>S>P '(d)R>ES>."P>Q

17. Identlfy the most stable structure among the followmg

: é'ﬁx |
o @5’1 | @Q o)
a @’ 0 '} O~

Paragraph for Q. 18 - Q.20

Under common reaction conditions, a carbocation rearranges to another carbocation of equal or
greater stability. For example, secondary carbocatlon Wﬂl rearrange to a tertiary carbocation. It will

: ' ot-:absolute, and because
ement to a less stable

18.

19.  In which of the following cations rearrangement takes place most_ rapidly? '

H _ H

cl>—8H . CH (|>—8H
.(a)@-| o et

CH;, i : CH,

IS
& ®
© AN @ ©

20.  Inthe following cation, H/CH, that is most likely to migrate to the positively charged carbon is
H H

| e I

H3C] _2?_ 3?___4(:___ 5CH3

OH H CHs
(a) CHy at C—+4 (p)HatC-4 - (c) CHyatC-2 (d)HatC-2
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CHEMACADEMY | [ Rescion nermedie
>/ /7 Which of the following is the major product when 1-butanol is heated with concentrated H,SO,
4

(a) 1-butene " (b) cis-2-butene 7 (c) Trans-2-butene  (d) All of these

22.  Propene reacts: with Br, to give 1 2- dlbromopropane The anti-addition takes place due to the
formation of intermediate: - N
i | HﬁC—C\I\i—-/cin
: . ® b) -
®) o, —cH—Ch, 0 B
® :
(¢) H,C-CH-CH, -Br (d) None of these
23, H3C-—OC_H=CH—CH3 —H-@) Major product :

|Br :'..' | lBr
(a) H3COCH2——CH—CH3 ) HgCO’Q—CH——CHZ—Cm

(c) Both a and b in same amount

BH, . THF Hg(OAc),, Hi0
24 B (_._3____ O:CHZ“E(__BE‘Z—% A
‘ H202/OH

NaBH,4, OH
Aan

(a) O%H both QCHZOH both h
_  and CH,0H CH,OH and
OO o Oraannn(%,

‘Conc. HyPOy . ;
: 3 Major product :

o
® Qi\ ®) C(\ (c)‘ @]

Which of the fol lowmg will be’ the correct product of reaction?
)

(d) None of the above

25.

26.

Conc. .H3PO4
—_—
- A

@ > ® Oﬁf
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Toll Free: 1800-200-4940, Web.: ww?v.chernacademy.in, email: info@chemacademy.in




CHEMACADEMY [

N 6 - Reaction Intermediate
\7@27. Choose the reaction sequence that would best accomplish the preparation of 2-methylcyclohexanol
@ © H,0, HyS04 . ‘Hg(OAc)ze, H,0
~ NaBH, OH
BH,. THF o , BH;. THF
(c) @ H202 NaOH v (d) @ H 0, NaOH
28.

Give the major product of the following reaction

Ph | Ph
H——Cl H——Cl H——Cl
(a) C——H (b) H——Cl (c) Ph—C=C—CH, (d) H——CCl
CH; CH; CH;
30.

Give the major broduct of followiﬂg reaction

@\/\ Bry/CCly, Major product:
OH
O\n © &} (@) ‘ |
'Hg (OAc)y, H,0 :
31. (j( B c)ze 2 > Major product :
NaBDy, OH
@ Jor  ml_ L (/YKD NG C@D
D OH , D
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CHEMACADEMY 1l
Ph -
Hg (OAc)y, CH;0H
|32 TR g(NaI:: 90}{3
CH3 4s
“ \C / —CH;
a
3/ \OH
\C / CH3
€ ) / \OCH3
Ph B,Ds '
33 C—CH—~CH3-——~—> Major product: .
e T H,0,/0H
Ph\c /CHy—CH;
(a) N
f CH3/. \OH
34.
(a)g B (b) B
35. Q<\ HBr/CCly Major pl;oduc.t: -
(a) q (b) Q<L
36.

Which of the following is major product

(j HCI (1 Mole)
——e—l
‘ Low Temperature

Cl Cl
@ ©L 0 Yv\(

e 7 \

il Reaction Infermediate

> Major product :

‘ CH,
Ph_  CH—CH;

3 H

(d) N_one of these

Br

© @@E{

Cl

(©) (d)
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CHEMACADEMY e 8 |||;

37.

38.

40.

"< Reaction Intermediate
Select the reagent for followmg trangformation:

OH C
—-l»c C—H—-——e-{—-< S t
(a) H, ~Pd, HCHO, H,S0, R |
(b) H,, Pd- BaSO4, Hg(OAc),, H,0, NaBH4,OH

() BH3,H202,OH Pd-C
(d) Hg*?, H,80,, H,, Pd- ~BaSO,

Select the starting material for followmg reactlon
OH

9 Hg (OAC)(za, H,0 ﬁj< l .
NaBH,, OH 3
@) ©< (b) ©L ) ~ (d)Bothaandb

The product of following reaction can be:

::?%\A<3H ———éHBr

<b><> Y
; ’ CH,

HOOC COOH
>_____< BD;.THF |
H H e
H;05,0H B
COOH COOH COOH _ 'COOH
H——D H——D °  H~——D H-——D
() H——0D (b) DO———H (¢) H—+—OH (d) HO——H
COoOoH COOH COOH COOH
The relative rate of acid catalysed dehydration of following alcohols would be
CH3 s CH3
Ph—CH— (lJH—CH;; Ph— CH——' CH,—CH,—OH \Pf\{b
OH - N/ Q
@ © " Y U’/P N
YV ,
C|H3 | ?H3 \ w} X A / O@g_,w
' i . 7» p .
Ph-—C‘,‘—-—CHZCH3 Ph—(!l—-(_;_HzOH (/ &VL 5 \O : ‘X/Q/
OH . CH, \“ (9\
® TS

“@R>P>S>Q (HR>S>P>Q (c)P>R>S>Q '(‘d)R>S€'>IQ>P

North Delhi: 72, Mall Road, GTB Nagar, New Delhi - 110009 -
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CHEMACADEMY Il Reaction Intermediate

42.  Dehydration of following alcohols will be n order :

(a)1<2_<3-_<4 (b)4>3>1>2 _(c)4>2>1>3 d1>3>4>2

43 ‘H ‘ ,:E&Eﬁg Major product: L

@ \ N (b) >————< (c)}—{ (d) None of these

In the following reaction l , o

” S O \9\(“2%
——-9 Product

The major product is
OH :
m_q (a) iﬁ/ : ii(
f ,followmg reactior

Fmd out major produc

RS
Ei( Conc HZSO4
Q <b>é( | @ﬁ <d>é(

Find out major product of following reactlon

, E:%OH Conc. HZSO4
@ d' o @ © dj © C(J:
po o ' S

 OH OH

oﬁm | HyS0y
7. Inthe reaction HO\/WOH A
The major product formed is
HO A ’
@ M, RN

©  North Delhi; 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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CHEMACADEMY NI~ Reaction Intermediate

4

Conc. H;S0, A _-
- . D | , .
OH e : o
(a) E;( (b) Q “ () Q (d) q
What would be the major product of fbllowing reaction g x

H,C. CHj

CH;  Conc. H2864
—_—
cH,
CH3 ’ s CH, CH3 3 CH3
H3 CH N CH2CH3 CH3
(b) N O |

North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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CHEMACADEMY [T Reaction Intermediate

52.  Reaction Whlch wﬂl give fastest carboeatlon

% S -
C\@ CH,
(a>©/ o <b>@ AN

HC=C~CH, . e

(C) —I:IL (d)® AgNO4

53.  Reaction which will give carbocation as mtermediate

How many 1,

@1 )2 ©)3 @4

55. Which will dehydrate at fastest rate by H PO,:-
(a) 2- methyl butane-2-ol (b) 3-methyl butane-2-ol
(c) Buta_ne-‘l»-ol (d) 2-methyl butane-1-ol

56. Among theéiven compounds, the correct dehydration order is:

M QOH () QOH (IH) @OH (IV) @OH

(a)I<II<III<IV OT<OI<IV<I ()I<II<IV<II (d)I<O<II=1V
57.  Rateof dehydrat1on when g1ven compounds are treated with conc. H,SO,.

CH2OH . CH,
® Of © @( ®) (j ) C:(

(a)P>Q>R>S )Q>P>R>S (c)R>Q>.P>S (d)R>Q>S>P

North Delh1 72, Mall Road GTB Nagar New Delh1 110009
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CHEACADEMY el 12 z:_ “| Lo A Reactlon Intermediate

58.  How many 1,2- Sh1ﬁs are mvolved durmg the course of followmg reaction;

CS/ cone. HZSO 4 (5

(a)1 (b)2 (©)3- (d)4
cH, o
59. @CHz ———> X).
OH
Product (X) is :
CH, n
(a) (Icm (b) @ - @@ (d)[:f
O .
60. “CH, CHj »—%—) major product is

62.  What is the order of reactivity with HBr.

@ >: ®) >: ©

CH,0

. (a)a>\b>c (b)b>a>c¢

North Delhi: 72, Mall Roéd, ‘GT.B. Nagar, New Delhi - 110009
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64.

65.

13 -

ccl,
CH,

What is stereochemistry of product‘7

(a) bRacennc mixture (b) Optically mactwe (c) Diastereomers

Select the incorrect statement about the product mixture in the following reaction

\x ~——=—> Products

(a) it is optically active . (b) it is racemic mixture.
(c) it is a resolvable mixture

(d) it is a- mixture of erythro compounds
In the given reaction: ’

(a)

(©)

Get the product P, and P, in the following reaction :

- () BH-THF >
Q[ (i) H,0/NaOH !
z CH,
dil H,80,
Q[ — P
f D

OH

H OH
n\\\\\\\ CH3 \\\\\\\\\ C H3 \\\\\\\\} CH3
p &
= OH H
OH OH
AN CH \\\\\\\\\ CH “‘\\\\\\ D
2D and Dy J| OH

=y’

North Delhi: 72, Mall Road, GTB Nagar, New Dethi - 110009
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CHEMACADEMY G i U |“ e f o Reactlon Intermedlate
67.  Which compound will yield 2 methyl 6- oxoheptanal upon freatment w1th ozone followed by Zn/
H,0. . .

<a>i>( <b>@v "@.

68.  Major product formed n the following reaction
OH

69.  Major product formed in the follbwing reaction

h\\\\ I//NH __H&) A

|
CH,-CH—C—CH,-NH
a P T (X) (major)

| |
CH, CH,
Major product of above reaction is
CH,

CHa |
- > CH—C—CH,—OH - _
(a) CHy” TR o (b) -
CH; '

| %ﬂf (d)J_l—< |
| H

| OH
QH CH,-NH,

71. —2> A AIS

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




CHEM ACADEMY _ - Reaction Intermediate

‘QH  CH,-OH QH CH,Cl . QH CH,-NO,

() Ej (b) ij o (© Ej <d>©
S N g ﬁ \)\)
HCI o T : .
” b S (5@ &\JL}
| 9

74, CH,~CH-CH,-CH; CH,"CH,-$H _ .
h CCl,

Major produ¢t of this reaction is:
@)BngHZ—?H—CHz—CHz—CHZ—CHi_SH
. Br ' |

@)BQeCHZ4?H—CH2—CH2—CH25CH2fSH

- CCL

@)Bg—CH2e?H—CHz—CHz—CHzﬁCHZ—SH

- Cl
S Br
(@) B
75.  Predict the major product P in following reaction: :

OH
NaNO,

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

O AAKO

“Reaction Intermediate

- OH

Pinacole Rearrangement

C—C Conc. H,S0 o
7. @ @ R AIS

Ph Ph

(l: e . | ' P Ph
0, 70, owOre

77.
OH OH 4 ,
Product A is: S
) : . Me
< > :Me <> M Me :
() Me (b) < MZ - (c) ¢ C-Me (d) QMe
O ~ I .
0 .
78. Ph—?(O’H)—C_(I)M ﬂ‘&—» ?
Me '
Major product is
OAg
|
(a) PhC(OH) - C(NO,)Me, (b) Ph C~C(NO,)Me,
I : | :
Me Me
() PhCO-CMe, (d) Ph C (Me,) CO Me

North Delhi: 72, Mall Road, GT.B. Nag‘ar, NeW Del_hi'- 110009
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30.

81.

ot

82.

83.

CHEMACADEMY

QH CH,-NH,

NaNO,
HCLA

A

Predict't
' | o OH
(a) /\/L\/K(b) N\A(C) A/\/K(d)
OH 0

: OTs LBuOK o
5 2. MeLi/dry ether "
3. HyS0y4

What is the major product A?'

ocm, Me . H,C-OH 4
@ Y = o | <c> @ @

OH 1. TsCl/pyridine S A ':. -
08 S

2.tBu0K |
Oy >Zn-He/HCI (conc) (_> C Q Ly inss €

¢ vy 0©
What is the major product A? et Lo

3 |” 17 S Vv'-'_»Raction Intermediate

X

North'Delhi:._72, Mall Road, GT.B. Nagar, New Delhi - 110009
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CHEM ACADEMY - B 18

| coo
(2) (b) @ ©) @ (d) H

84. Ident1fy the maJor product

d—@ , Product
@ﬂj&(] () :%f] <®<i;i> @ Mo
| 0~ [ y

0
‘Ph CHj Ph Bt |
85. Ph CH; + Ph-{-—‘—'Et HyS04 X | (
OH OH OH OH -
(A) (B)

@D, 01, s ()1, q

) 5., T
%6, :>:O LPhsP=CHCHy ;Ais
?2) ?:84,1:131:;\;[0 major product ‘
o 0 - 0
© :>—LLCH3 (d_.)'t>L‘LLH

(dp,gs

0
(a) :>§—LCH
OH

OH
o7 Rz(lJCHzNH o, A
) 0
R\?HH2 ﬁ | 0 | 'R—g—CH—Noz
@ F7CNO (B R-C-CH,-R (0 R—g——CHZ—OH @ Il\IO
R . 2

North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009
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cuestackpevy ([ Reacion Intermilt

Dienone-Pheriol Rearrangemént

88.

89.

90.

91.

L __ LSO,
NaOH/MeI

What is th_e maJor product P?

OMe ~ OH OMe
Me
(b) o © (@
0 0
—%;—ﬁ;——) P (Major Product)

) 00
Me 1. NaOEt/Mel

2.H,50,
How many products formin the above reaction Includmg minor product and major product after Ist
reaction? -

What is the maJor product P?

North Delhl 72, Mall Road GTB Nagar, New Delhi - 110009 -
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CHEMACADEMY ? _ ~ ° Reaction Intermediate

What is the major produi\'yctabove reaction? ‘-‘

&ﬁm @

O

93.

1. Se(excess)/A
4. @ 2. H 150, —ns P

What i8 the major product?

OH

N Ph
a) Me (b). Sy O Ph (d) Me
Ph f Me !

Me

| | ' North Delhi: 72, Mall Road, GT.B. Nagar, New Delhi - 110009 - -
! Toll Free: 1800-200-4940, Web.: www.chemacademy.in, email: info@chemacademy.in
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cumviacavemy [N Reacion nterntiate

O
Me Ph
| 8% (Products)
Me

How many product may form in the above reaction?

(a)2 (b)4 ©)3 S (V)
LH®/HO H,80,

Me 2.Cr0; = A >B

C2H5 3. Se(excess)/ A

What is the major product B?

OH OH |
- (®CcyHy (0) Me 0 (d) :©\
Me OH

Me Bt

i COOEt (®) Q

Pho COOH COOE P’ COOE!
Me N B

S H,SO4
98. 2. NaOH A
0 S 3. Mel

What is the major product A? |

Me
o Me . MeO
e e
® BEC IV

North Delhi: 72 MaIIRoad GTB Nagar, New Delhi - 110009
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CHEMACADEMY - - [if§ o " Reaction Intérmediate

Carbon Free Radical

99.

100.

101.

102.

CH, —-CH-CO;K*

ol (A) (Major)
CH; -CH-CO3K o

Major product (_A) of above reaction

W~z o[ ][] o o [

COOK D
. Electrolysis . Major product of reaction :

COOK

@] | (b)

el
© o T |
€00

r_ _+
K OOCHZC\ | \\\\\CHZCOO K
-

o X< D)

Find out the correct order of rate of reaction towards allylic substitution.

| ?Hé
(1) CH,~CH = CH, () CH,-CH,-CH=CH,  (Il) CH, - CH~CH =CH,
(a) [> 11> 111 (b) 11> 1> I (©M>T>1 () IT>1>1I
NBS Na/Ether
CCl, peroxide | > (%)
: 4-peroxide
Xis: '
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i 23 -~ Reaction Intermediate

CHEMACADEMY

(d) None of these

104.
105.

(c) There are ﬁve possible production ; two are optlcally mactlve & three are optlcally active

(d) There are four posmble production ; two are optically active & two are optically inactive
106. Statement-1 : The major product formed by the electrolysis of aqueous solution of

| COOK
—\ - s optically inactive.
"COQK__
Statement-2 The product has Cy axis of symmetry.

(a) Statement-1 is true, statement-2 is imé and statement-2 is correct explanation for statement-1.
~ (b) Statement-1 is true, statement-2 is trué and statement-2 is NOT the correct explanation for statement-1.
(c) Statement-1 is true, statement-2 1s false.
_(d) Statement-1 is false, statement-2. 1s true.-
107. -~ Major product formed in the follo'wiﬁg reactioﬁ i

C-0OAg _ ~
Br2 ) ’ - (\/\'e C)/\x wb
CCly A I

v -

CH,
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CHEM ACADEMY ||| i S Reactlon Intermediate

3

ff @ 0 @(CH3 ‘ \CHZ m
o ““cH

Carbene

%/ @@ Ton—(A) o \(B) PdeUCt (B) is:
(a) 5

A : 5
O Product;"_-Product is

MeQ v '
e~ OBz :
© w @
AN Me -
111, What is the product (Q) of the following reaction?

() -0
cl cl
m - (©)
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CHEM ACADEMY. (I Rescrion icermeaiace

112.  Arather interesfting example of the Wolff rearrangement with 2-diazocyclohexanone in methanol is
given below. Tdentify the major product:

0

2
: CH OH/llght
ey

0 S
N
113, -
114,
NH, - . . 0 S .
CH,CO,C,H - NH-CH,CO,C,H
(a) | A AP | (b) 2225
o . N-CHCO,CH
’ COzCzH . ’ .
© S )
115, 7CR ——NLCB]:—CZQ;%E’-%A;_;A can be
SR , CO,CH
(@) Me@ o (b) Me P
Me  Me N-NHCHCO,CoHs “Me  Mey

L
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;_i CHEM ACADEMY SR _._'-' 2% ' S ' ‘; ~ Reaction Intermediate

: c) Mem\w(}cz% (
Me Me 5 : ; -: Me Me

COzCZH5

OH
Me

CHCI, +NaOH Ph,P=CH,CH Sl
3 > A 22 5B Bis

117.  The intermediate involved in the reaction given below is

(a) free radical (b) carbocation “(c) carbanion ~ (d) carbene
118.  The reagent A required and the major product B formed in the following reaction sequence are

| Br
A AgNO3 /H,0 ' :

OH o

(2) A= CH,Br, and KO'Bu, B =
OH

(b) A= CH,Br, and KO'Bu, B="
Br
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CHEMACADEMY .~ - = - BRIl  Reaction Intermediate

| Br
(c) A= CHBr, and KO'Bu, B = _
OH
(d) A=CHBr, and KO'Bu B =
Br
119.  The major prpd_ﬁct formed in the following reaction i‘s"
- "Me '
: Ago0
_—-——)‘
Ph/\%}/%Nz %/{/eOH -
R ':Me 0 S : Me O
@ ~ X N O A AN
Ph o OMe : © . Ph OMe
(©)
P
120.  The majo

Ue 1.CHN, B0, g
2. MeMgCl, EtyO *
3.H30"
O
0 o 0
_ Me
(b) (o) d
OMe - )
Me " Me - . 0 ~ Me,

In the following reaction, the interrriedié;te and the major product A are

\ | i
©\/I\§, CHCly/aq. NaOH S A _

N " X Cl
(2) :CHCl and . . (b) :CHCl and .

N (] v N
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CHEMACADEMY |/ RN . Reaction Intermediate
: o s o 1
:CCL, and A d. C 1 d
. (c) :CCl, an _ | () Cl, and-
| NT et

Simon Smith Reaction

122. CH IZIZn Cu A
Me\/O/\/

The reactivity of double bond for Slmmons Smlth Reactlon and major Product A?

; -, OH
OH '_-_5 '

(8)a>b A= Me\<3<_/ (b)a>bA Ve

(c)b>a A= Me\<i)q\/ (d)b>a A— \Qﬁ\/

123.

© 7 @ G

OH : : OH
OH ,
c b a
124, " -~ 7
OH
The order of reactivity for Simmons-Smith Reaction?
(a)b>c>a (b)b>a>c (c)b>a=c (dyc>b>a

- The number of double bond which involve in Simmon-Smith Reaction? _
" (a) 4 double bond  (b) 3 double bond - (c) 2 double bond  (d) One double bond
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126. = :., CHily /Zn-Cu_y A

What is the major product A

Me. Me o Me

(d) None of these

__CHily/zn-Cu- y A

Me
oH
b a
128, == NNV |
| OH
The order of Simmon-smith Reaction for double bonds?
(a)a>b>c (b)b>a>c (c)a>c>Db

(d)a>b>>>c ('é will not give the reaction) -

\/\QAOH
129, XN A

OMe . -"

29 .~ Reaction Intermediate
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' Reaction Intermediate

CHEMACADEMY
What is the major product A?

OH

»OH

' CH, 1, N,CHCO,Et
130. Zn/Ag A Cu() >B

__CHCO,Bt

CH’ZCOOEt

EtO,C

131. © ——————)Gmgl'f/)ccfﬂf (A); Compound (A)'i__'s =
(a) (b) g (@ m(cﬁ <C©> -
OHO |
132. OEE(? - Maj‘oRodﬁc't;D isr."
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133 : / Zgéil:) Majoer,roducl ’P IS l | -
Me |
OH - OH OH | OH
MCO/- < MEO/ Y . o MeO = MeO -
(@) (b) < o © ™ (@)
» Me O Me Me Me
134, Major product formed in the given reactionis '
0]
AN
OEt

Ny s

Toluene

NH,

N
(@) @iN?:N_H | (®) <j[N>:O
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B

g O

. N-C-H NH,
| © @ @
NH,

" "NH,
HCch,
H,C
136. —CONH, _ KOBr NS
COOH

The compound A is

H;C_CH,

H;,C _CH, HC_cH, * _Hﬁf'CHy
H,C - H | H,C
(a) 3 NH (b) H3C£/ NHZ. (C)H3C > Cc=0 (d) 3 NH2
C=0 S . COOH

@ The following group of reaction very closely 're_laféd to. Hofmann involve the formation of an
isocyanate, name them L ' :

] -
IH.R—C—OH—iEL»R—C—T—NEN

H
(2) (I) Schmidt (IT) Curtius (IH) Lossen: - _: b)) Lossen (IT) Curtius (IIT) Schmidt -~

o/ || (©) (1) Curtius (I1) Lossen (I1D) Schmidt - (d) (1) Schmidt (IT) Lossen (I11) Curtius 3

\) Match the Column I with Column IT . : ) R
Column I . ColumnT |
A. Hofmann rearrangement: - Lo oL Esters
B. Benzil-benzylic acid realrrange1ﬁer1'f._»_\_: % a-diazoketone . ; '}
C. Wolff rearrangement - /\/\ .. IsoCyanate
i D. Bayer Villiger rearrangement '.:\'>4> a-~diketone
Codes S g =
X A B C D A B C D
ik @ 3 4 1 2 - (® 3 4 2 1
@ © 4 3 2 1 @ 3 1 4 2
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140. | NH, B9

N F

©,

CH;OH
CH; o Na®

I .
R-C- NHz —TB5 5 Major product

Productis -

(@) RNHCO,CH;  (b) R-NHCO,CH,-Br (¢) RNCO,CH,

Br
EXERCISE - II

Multiple Select Questi(ms

1. In the given reaction

CH;,
CHp, (a) _HBr ©< (a) can be

as major product

':

. / N
Br™ N Br
O

RClTICHOH

@ L
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CHEM ACADEMY Il ' 'Reaction Intermediate

2.

CH, CH3 CH
<)g CH-CHy (1) <c>@ (d)ﬁf

OH
Me ®
OH B

Me

Product(s) formed is(are)

Me Me O

Which of the following is/are involves carbon free radical as an intermediate

Bu3SnH

H,C—Cl

CCl3CO,Na, DVE_, o
| reflux o
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CHEMACADEMY _

RNl - Reaction Intermediate

(© —Ph (d)
Ph [
~ Ph
Ph ™ , A 4+ Intermediate == B |
Correct statement(s) is/are é
(a) A is an aromatic compound (b) B is an aromatic compound
(c) Intermediate formed is carbene (d) A and B has same number of carbon atoms

. COOH
S

CHCl, + KOH— B(Intermediate)

A+B C Zn+HCl D

The false statement(s) 1s/are BN _
(a) both mtermedlates are deﬁment _ ) (b) both intermediates are back _bonded stablised

- (d)DlS

Select the correct statements from the following given statements.

(a) Baeyer-V1lgger oxidation involves 1,2-migrations to an electron deficient oxygen.
(b) In Lossen fearrange1nent isocyanate intermediate is formed.
(c) In Curtius f‘earrangement conversion of acyl azide to an isocyanate takes place.

(d) In Curtius rearrangement isocyanate cannot be isolable.

Me
7 Me
Me CHylp LZn—Cu P
0 ~

The possible product formed in the above reaction and number of sp* hybrid carbon in the major
product? -

Me and number of sp? carbon = |
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10.

11.

12.

.36

Me Me
M
¢ 7~ "Me
(c) Me and number of sp? carbon =3 (d) Me and number of sp? carbon = 3
07 > Me 07 > Me

@2 OH + CH,I, —2(€ , Major product

Choose the correct statement(s) regarding the major product
(a) Degree of unsaturation of product is 2 -

(b) Product can show geometrical isomerism

(¢) Compound formed has plane of symmetry

(d) Compound formed is optically active

@

Among following cations which are more stabilized than @CHZ?

(X} @
CH; —N—CH,

@ .
@) | ®
CH, |
| |
CH; —C® R ‘ 9
(© 7] | (d) cH,=CcH—CH,
Identify the cations which are less stable than; o ;
_ ® L _
_ CH, o B
] l .'. :
CH, i 81'12
. : .
CH,
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EXERCISE - 111

Numerical Answer Type

= ‘eacti}o'l‘l_ Intermediate

1. Number of carbocation which will undergoes rearrangement

VD o
@ ) S
(i) o t=CH, ()
. CH, pp b

HO_ Ph

) Ph (i)

2.
3.
CH, _
| ' Cly/hv -
(a) CHS—CHZ—CH——CHz—‘CHs — :
CH, .
| -
(b) CHy—CH—CH,—CH, —2M%,
4, Number of poséible product on monochlorination of given compound is
’ CH, S
@ Gl
5. Number o»fpos'sible product formed (excluding s_j-teré()isomers) :
O =
7 CH, _
6. _eBOK

No. of sp? hybridized carbon in the product is
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10.

11.

12.

13.

14.

-How many processes given below are the characterstics of carbene.

(1) Insertion in O-H bond
(3) Insertion-n pié bond

* (2) Insertion in C-H bond
(4) Wolf Rearrangement
(5) Curtius Rearrangement (6) Smith Rearrangement

(7) Lossen Rearrangement (8) Dimerisation

R I 0 3 -c:{' SI;? Cl? Product
~C-0 3 Ag(%H,zA( ") R =CnHyp3)
4.H,0

5.H*
if number of hydrogens in the product is 24. The value of n is

C QL _(DCHN, (2eq) Major product

I (2) A, PhCH,0H

Degree of unsaturation of the product is

)
| LBp/KOH , , 1SOCh " .p
N-H 2.H)0 77 2.CHoN; (leq) “ 7 .
» 3.AgOHA
4.H,0
Total number of carbon in the productAand Bis
0

1. KOH
—__,____> o
3. NaOH, Bry
4,H,0

What is the valueof n+ m+p+q?

OH OH
OH OH | . o
HY o LA op HY/A >CsCis

1.R Li

2 e
o __’—————+ ‘
‘ 1. MgBr,
2. RMgBr
3. H*
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O o o
" @'& Phy P-CHp A 004 , g
L 2.

17.

HO,

Ph

Ph

| 39 1. .j

=D ,C;Cis

OH ——A

~—H —

H+

_' CH3 . TSCL Py B
EXERCISE - IV

Previous Year Questions

pyridine

CaCO3/A

The major product formed in the following reaction is

©

" Me

Ph

Me_

HO OHPh

. Reaction Intermediate

Ph

[O)
: ..Me

Me

North Delhi: 72, Mall Roa‘_&l, GT.B. Nagar, New Delhi - 110009
Toll Free: 1800-200-4940, Web.: www.chemalademy.in, email: info@chemacademy.in



40

3. The major product of the reaction
o _—
) : —_— 15 '
COHOH - -~ - : {
@O oD~ o " Or@
4. Which is the best reagent to convert cyclohexanol into cyclohexene
(a) conc. HC] (b conc. HBr (¢)conc. H,PO,  (d) HCl+ ZnCl,

5. Compound (X)CH;0 NC’@)'Z is reacted with aqueous acetone it gives

following products:

CH;H CHy .
: H OHCH; R
@KL O K, M . (c)Lonly (d) M only -
6. Choose the correct order of reactwlty for dehydration of the given alcohols using concentrated

sulfuric acid _

(a) 2-methylpropan-2-ol > 2-butanol > I-bu;a;hol

(b) 2-methylpropan-2-ol > I-butanol > 2-butanol

(c) 2-butanol > 2-methy1pr0pan—2-bl > 1-butanol

(d) 1-butanol > 2-butanol > 2-methylprdpan'-2-ol .
7. The major product of the reaction '

8. The major product (X) of the monobromination reactxon 18
er
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o)

ikt . | " N
e ) one w oue{ ) o

9. The major pf()fduct obtained upon treatment of compound X with H,SO, at 80°C is

ol

X

- )
@ W ) ><j © \(\/\ Chihh

10.  The major product formed in the reaction given bglow is

*NH, =

. NaNO,, Aq.HCl
. NO, OH -~ NO, OH
(b) (c)@ (d)O:j

r. ,CHj
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I.b
8.¢

I5.¢c
22.b
29.a
36.a
43.b
50.a
57.¢
64.
71.
78.
83.
92.
99.¢

106. b
113. b

A = R o T & IR

120.a .

127. b
134, a
141.a

l.ab,c
g.ab,c

1.4
8. 12

12,

14.

CHEMACADEMY

ANSWER KEY

 EXERCISE - I
2.b 3.a 4b - 5D 6.d 7.¢
9.¢c 10. 1.¢ 12.d 13. 14.b
b . 17.c 18.d 19.a 20.
28. b 2. ¢ 25.¢ . 26.¢ 27,
30 . 3Lb. . 32 33.¢ 34. ¢ 35. 2
376 38c 394 40. |
4. b 45. 46. ¢ 47,
51.b 52.b 53.d 54,
58.¢ 59.a 60. 61.
65.d 66. b 67. 68.
“T2.¢ 73.d 74, 7s.

]

C
d.
79.d 80. d 8l.a 82,
.
b

(@]

~

et

® [= VN o TR
+~ [\]
o —t
o (o

(¢}

86.b 87.?/// 89.
1006 10Lb - 102c. o 103c
mTaf,vﬁm&c 10 ‘5;n0a553ﬁ~3
uee  mss o meal wa, u
121.d 128 1242
128.a _ 129.d 131. 2
135.b 136. a 138. b

® ® o o T Ao

EXERCISE - II |
2.a,b 3.bec 4.b é 5.¢ 6.2,c 7.a,b
9.a,c,d 10.abc  1l.abc ‘12.&b£ '
- 'EXERCISE - III
2.0 3.()8 (D)6 4. 12 56 638 7.5
9.11 10.15 11.22
0. B S

: ™ S {
OH o
A'ISO;AI/ ‘Bis OHi
R ‘

g R
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et o ot s Dy

. EXERCISE-1V
2.¢ - 3.a 4.¢ S5.a 6.a

‘v North Delhi: 72, Mail Road, G.-T'.B. Nagar, New Delhi - 110009
Toll Free: 1800-200-4940: Web.t www.‘chemacademy.in, email: info@chemacademy.in



VIECHANISM

'EXERCISE - I
Single Answer Corr ect Type

Which of the following shows the correct decreasmg order of solvolysis with aqueous ethanol‘7

=

X |
The correct chmce 1s S FEC I ‘ _
(2) QI>1I>1>1V (b)HI>II>IV>I (C)II>III>IV>I (d)III>I>IV>II

Which ‘of the following reaction will g0 faster if the concentration of the nucleophﬂe is raised ?

(D

D) By

H3C Br

(I ij +

0. Br _ : 0._S
1v) H3C/\/ o + H;C-S" — H3C/\/ ~ \CH3
(a) Tand III (b)yITand IV - (c)TandII ()L, Tand IV
Sy reaction underoges through a carbocation intermediate as follows : -

H,0

_Slow Slow\ RY(aq) + X(aq.) —> — ROH(ag.)+ H'(aq.)

R-X(aq.) —=—
[R =t-Bu, iso-Pr, Et, Me] (X = Cl, Br, I)
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The correct statements are : _

I. The decreasinig_ order of rate of Sy;1 reaction is t-BuX > iso-PrX > EtX > MeX
I1. The decreasing order of ionisation energy is MeX > EtX > iso-PrX > t-BuX
I11. The decreasing order of energy of a(;tivation is t-BuX > is0-PrX >EtX > MeX

(a) I &Il are correct (b) I & I are correct
(c) I and 111 are correct (d) I, 11 & IIT are correct
4. &Whlch statement is incorrect about the following reaction
@@}4 o, -
/ 1 |
—>—Nal131 Product |
etha Acetone r:,o 4

2-lodooctane
(+) ' o
(a) The rate of these reaction depends on both [R-1] and [*]9]

(b) Loss of optical activity was twice as fast as gain of radioactivity,

(c) Each rrioleciil?a und/ergoing substitution, suffers Tnversion of configuration

( )Fma | solutiom has T2 10act1ve lodine only

5. Which conﬁguatlon will be adopted by the poduct at cabon atoms marked (1) and (2) respectively
in the given: react1on : o , :

‘CHa S e H

|
@CH SNa + CH CHZ CH CH3 Ethel’ .—CH S - CH CH, - CH,
cL
(R R)Br
@RR RS (c)ss (d)S,R
6. The insecticide chlordane is warmed W1th dilute NaOH solution for some time. The expected prod-

uct would be :

- dilute NaOH sof".

HO. ,OH o . © HO. oM
OH 5
HO DR
(a) OH ()
: OH
HO_ ,OH ' o
. cl —_ ci
i;CI . A . Chk
(c) o @ A OH
Cl Cl . S Cl Cl
OH o OH
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[ I

lides due to

Aryl halides are less reactive towards nuc'leophﬂ_ic substit

ution reactions as corripared to alkyl ha-

(2) The formation of less stable carbanion  (b) Longer carbon halogén bond

(c) The inductive effect

Which one is an excellent substrate for S\2 reaction ?

O | :
(@) (b) @ (c) CHy—CH,—Cl ~ (d) —+c1

Which of the following curves correctly represents Sy1 vs Sy2

(2) - - (b)

én(rate) S 1 in{rate),
N .

" (d) sp?~hybridized carbon attached to the halogen

S, 1

— ) S —
CHX 1o 20 3 CHX 1® 20 3
Alkyl halide Alky! halide
D H :
Cl— { CH,  Nal (excess) .,
H—T—D D - Acetone. :
p———c B . o
CH, :
Tdentify the X" -
H b , D 5
(a) cr; } I - (b) ch; { I
b H—1f—D N H———0
D—————Cl D————¢l
&, CH,
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SOCI, ; '
@ @CH — @*CH(Me)OSOCI— (X)

o

14.

Which configuration will be adopted by X and Y f_espectively ;
@R R B)R, S ©S,S - (d)S, R
The correct ord:ei' of S\y2 / E2 ratio for the % yield of prd duct of the following halide is
| i L
() OH-CH~C-CH . (Q)CH,~CH-GH-CH,
S o . Ph I

C(RCHy-CH,-1 (S)CH - CH - CH - CH

R . | o ’
(R>S>Q>P a»R>Q>s>P :L®?2R>S>Q (@Q>P>R>S
For the following reaction R

CH, - CHy CH, CH,

| Iy b ] |
‘C&—?+CH3¥%%%?Q C&ﬁ?—CH3+Cm—?—CH3+C&—C=CH2
cl OCH,CH, OH

Which of the following statemient is incorrect ?

(a) the rate of reaction depends only on the concentration of the t-butyl chloride

(b) the rate constant will remain same’ ' | | _ . o

(c) the rate of reaction drops as t-butyl chloride is used up in the reaction

(d) the rate of reaction will becdme 1/4th as the concentration of -butyl chloride become half

Which of the following bases would glve the hlgh percentage of alk-1-ene from 2-bromo-2,3-
d1methy1butane‘7

HC B R HC

e o BN e

(a) 3 (b - —>—0 (9HC-CH,-0" (d) N
H,C ' H3C e b_ : i H,C
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Ba:
gﬁ @cmrh Kse O CH= CH, @CHC& <~ @CH D,

16.

17.

19.

Assuming both the reactions as E1, the expected ratio between K /K lies between

(a) nearly 1 (b) nearly 3 (c) nearly 5 (d) anything in between 2t08
Which of the following reactions cannot give both {E’ and ‘Z’ products ?

H CH, me HO y H CH,
1.H3c{—h_ﬁz_§u. T ma——n

cuy el OB

C6H5 Br . 3 ' ] C6H5 Br
(a) 1 . - (b1 (¢)Tand Il - (d)Tand I
Identify the product. - - |

. o
SaaH CHO™
e, Br (
H5C6 _;H

H, C——CH—CH —CH —CH CH ———> H C-—CH CH—CH —CH CH +

| o A Product-1

H,C = CH—CH,—CH,—CH,—CH,
Product—2

The ratio between product-1 and ploduct 2is -
(a) 1:4whenXis! o (b) 124 when X is Br
(c)1:3 when X 1s Cl ‘ (d) 1:3 when XisF

Predict the product for the following elumnatlon reactlon :
————
Cl - ! . (1 equivalent)
Cl
8O- 0e-0-0 000 0 @@
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20.

21,

\s (¢) I would give only one product

The following substrate can give rise to which of the following product ?

H, -
7 - H
B W‘C Cl”"’/l// __N%__)?
! / o \ CH; —Chyon "
Ph ~ Ph

Ph Ph B CH
w0 e w o=
a ).

H/ \CH3 - H/ \Ph
- Ph
_C-= AN
’(C)?Ph—CHz C=CH, (d) :/C:CH—CH3

Ph Ph

i CH, CH,

j) , EtO‘Na.f B ! EtONa*
0 : CH;3CH20ﬁ a H\\\f é : CH,CH,OH

By CH; . | » ErCH3
In which of the above reaction(s), deuterium will be lost in the product ?
(a) ReactionI ~ (b)ReactionIl ~  (c)Both (d) None
Give are three reactions - '
o H,S,CH;0H i CH,C00™ K" . CHOKY
(D (CH3)3CC1. ——2—3—> (I (C_Hé3)3CC1 (33H3OH (IID) (CH,),CCl — ci3{30H
Out of the above three reactions which w¢uld show the primary isotope effect ?
(a) I only (b) [ and II (c) Il and LI (d) 111 only
_CH, '
I NBS, A
' CH,CL,
o . , NBS, A

1. CI—{3 - CH=CH-CH, - CH; —¢iq,

Pick the correct sentence about the products of the above reactions.
() T and IT both would give two structural isomer each
(b) II would give three structural isomers

(d) IT would give only one product

pY _ . ,
‘G FTD, - CH - CD3Y = CD,=CH - CD, + CD, -CH - CD,

z?_lfohol
" Brv ’ OH
I I
CH,-C C;H’—KOL»CH*CH CH, + CH
3 \H ~ 703 aleohol 2 T 3‘?}1 - CH,
Br ? OH

1 W
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26.

27.

28.

29.

30.

CHEMACADEMY - .~

Pick the incorrect sentence. . |
(a) Rate of formation of IT and IV would be-.identi.cal‘

(b) Rate of formation of I would be slower than that of 111

(c) Formation of I would show primary isvotope effect

(d) Formation of III mmvolves El reacﬁbn |

CH,CHO + H,NOH — CH, - CH=N- OH The above reaction occurs at:

(2)pH=1 (b)pH=45 (c)Anyvalue of pH (d)pH=12
LOCOCH, o ,
5 > —Adde . products formed by P & Q can be differentiated by:
OCOCH3 Hydrolysis .
Q !
(a) 2, 4 DNP - (b) Lucas reagent (ZnCL,) conc. HCI
(c)NaHSO, | I . (d) Fehlings solution

The smallest compound, which on photo¢1110rination produces diastereomers is
(a) 3-methyl, 3-chloro hexane - (b) 2-chloro butane '

(c) 1-bromo propane (d) 1-bromo-3-methyl butane

The structure of 'H' is

- ) H - . R N - . .
N .. DN Ho D
@ O e’ | ©pe] | @ D/Cf

OH
—
A

@ ©) ©) @ C@

Write the product of the following reaction

. H@
Me OH —
' A

Me
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CHEACADEM | 51 Wit Reaction Mechanism

3L

32.

33.

Me | .
~Me
(@ (j (b) @ © ‘ @) @

Me
Select the formula representing the major product of the following reaction

Br ' H : C
HumC—C"mCH,  CH,CH,OK/CH,CH,0H ;_ -.
CH CHecH, A :
_— ‘ ; C—"C il CH,
(a) | | 0 He”
CHg CHQCHS : o CHZCHa
H  CHCH, B A
; , o - H,C,OtiimnC —C il CH,
) /= o @
CH, CH, : ' : CH, CH,CH,

When the all-cis isomer of C6HéCI6 (1 2,3,4,5, 6- Hexachlorocyclohexane) is heated with alc.
KOH, the most probable product is;

-' i ~
cl

When (lR, 2R)-1, 2-Dibromo-1, 2-diphe11%yl ethane is treated with alcoholic solution of KOH, the
most probable product would be :

(a) trans-1, 2-diphenyl ethene (b) A mixture of cis, trans alkenyl bromide

(c) cis-alkenyl bromide (d) trans-alkenyl bromide (with respect to phenyl)

Br2 s (A) t-BuOK
() 2w

Aand B -respectwely are

O‘ Q/ Br . Br
, e O
’Br - Y B
Br
(d)
Ovm o 3.0
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Reaction Mechanism

36.

38.

39.

The correct statement regarding the above reactiorfl 18
(a) Both give same alkene '(b) A is ‘E’ alkene
(c) Bis ‘E’ alkene - A (d) Ais ‘Z’ alkene

For the given reaction which statement is correct

7\\\ : NaOFEt o o 7‘\\ : NaOEt
—_— —_

Cl R Cl
(A) " (B)

~(a) Compound A and B give single -p:.rod'uct
s (b) Compbund A give one product and compound B give two product

(¢c) Compound B react 250 time slower thgr’iA
(d) Compound A react 250 time slower thanB =~
Which one will be the major product 6_f thc given reaction

. - oCl ;
O{,CHB .:QOEt
CH; CH2 ' CH; :
(a) ©/ - {b) (:/[/ '__- (c) ©/ (d) Both (a) and (c)

Which is the correct statement for the following reaction

H H H,C H
— Br2
Me Me . H CH,4 . 55 :
) - ®
(a) Product is formed via syn addition - (b) Compound A give meso product
(c) Compound B give racemic product - (d) Compound A give opticaly inactive mixture

Which reaction is correct

. OH gy |
@ >r_ LIV B . >r— (1) B, MeOH. >B&OM6
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© CII{;)>__*\0Et © Cl_>_l—*\OH

EtO

H,OH

The product (A) and (B) are respectively 3

- OCH,

Reactlon Mechamsm:

OCH; oH OH
OMC/MCOH >L_/ (d) H /CH OH >LCH2
> - > !

OCH;
40. Major Prod_u_ct of the glven reaction is
E CH3
. NBS p
H,0, THF
4 CH;
’/Br ”OH ”Br ""TOH
() 20 () (d) Br
/// ’// ’// l’//I_I
41, Trace the major product n the following reaction,
| CH GHs  om
2 S\N 2 5 Oon
Csz/ x Cl_f
o CyHs CH .
C2H5\ C2H5 . -y \N . C2H5 . :',2 5\N CZHS CZHS\N . H5C2
(@ /N%OH (b) CoHs J/ ©) ¢ j/ @
¥ s 3 HO" .. HOT® ‘ OH
Q) Cl - QEt™ - - e : .
o 42. \\7° w> ——= 3 The major product is
| ‘ k
OEt

EtO-
¢) ;'. }1’

"A+B

~ . (b) Ph—Br + Br-CH,CH,-OH

(d) Ph— OH + CH, Br—CH, Br

43, What are the products of the f0110wing reaction 7
OCH CH OH 1 EXCGSS HBr
. 2. H . >
(@)p Br - C6H4 OCH,CH, - Br.
(c) Ph- Br + Br - CH,CH, - Br
OH OH
4. oW,

_HBr
T B
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CHEM ACADEMY

OH} OH
(a)@ &@

. Reaction Mechanism

|

. OH . @OH

CH,Br OH : CH,Br Br
[:]’OH Br ' Br Br
CH,Br CH,OH OCH,

45.  Among the following reactions, which one is incorrect

0
©]
(a) 0 —8
Br
n-PrOH
-
(i) n-Pr0®
g . ) H°
o " S |
5 | i
A HBr Y -
g9 L T g
46.  Correct statement for the given reactions ,

0 .
'\\OTS I o]
_ : CHy~C—~0" P o
Q CHCOOH -
O‘—“C““‘CH:; .

A ©
(a) B react very fast than A

(¢) A give trans and B give cis product

T o
0T J
p CH—C—0°
- CH,COOH >Q
"No—ccH, |

(B 0
(b) 'EBoth give same product

(d) ‘A give cis and B give trans product

47.  When Nitrobenzene is treated with Br, in presence of FeBr the major product formed is m-bromonitro
benzene. Statements which are related to obtain m-isomer are: :

(a) The electron density on meta carbon is more than that on ortho and para posmons

(b) The intermediate carbonium ion formed after m1t1a1 attack of Br" at the meta position is least
destabilized. =

(¢) Loss of aromaticity when Br* attacks at the ortho 'én_d para positions not at meta position
(d) Easier loss of H* to regain aromaticity from the meta position than from ortho and para positions.
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CHEM ACADEMY

48.  Which of the followmg s the maJor organic product of the followmg reaction?
H,C

o ﬁ*’&”
N s aar 9

49. Benzene on reaction with ICl in presence of anhydrous AICL, gives?

(a)-Q_Cl ® @‘I (C) é/ . (d)I—@—cr

50. Among the followmg compounds, the decreasmg order of reactivity towards electrophilic substitu-
tion is

Arrange‘-%h fol ! eophrhc substrtutron

@@ B 6

(I (. (V)

@1>1U>1U>1V (b)II>III>IV>I_§ QOIVSTI>I>T  ()IVSTI>I>I

- - cal
CCl; CCly

NO, o | |
(a) @\ h (b) ©/ () 3 (d) No reaction

NO,
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Reaction Mechanism

(a) Ph—N* =NBF, o F
© FF @ Ph-F

54.  Inthe reaction éequence

NH, :
NaNQ,/ JHCI N /Cu* HCI
@ NGRS et (B) S (X)

(X) will be

NH,

(b) (d)

U HOYA - NaNOHGI i KNOR/CUE
. 7 o7 : .

7

55.

NO,

C
NO,
(a) ; (b)
NO, |

56.  Inthe given reaction sequence

NO,

(d)
0,

g 2 -

(X) will be:

(2) Benzoicacid  (b) Salicylic acid -~ (c) Phenol (d) Aniline
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CHEM ACADEMY
57.

(R Reaction Mechanism

Inter med1ate and major product form during the glven react1on are

OCH; - =
O Ol yaNty g g
OCH, - OCH;
‘(a) 1 - Benzyne, P — - (b) I > Benzyne, P—
S NH,
ocH, | | OCH,
' NH, o
(¢c) I - Carbene, P — - (d) I > Carbene, P —
NH,
Major product form during the given reacfion is
| () NaNH,, NHy(D)
;:,_(2)5_*" o
OH
@ (0) @ <c) ‘ ¢ (@ ﬁj
NH2
NH, 50 ; 50 NH,
Among the followmg, which one is not a meta directing group in an electrophilic attack.

_ 2

(1) OH", DMSO
() H*

@)
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'CHEMACADEMY . Reaction Mechanism

- EXERCISE II
One of More Than One Correct Type
Which of these statements are correct about nucleophiles :

(2) Nucleophiles have an unshared electron pair and can make use of this to react with an electron
deficient species.

(b) The nucleophilicity of an element (as electron donor) generally i mcreases on gomg down a
group in the periodic table. -

(c) A nucleophile is electron-deficient species
(d) All good nucleophiles are good bases when we deal across the period.

2. The correct nucleophilicity order is/are :
(2) (CH),CO® > CH,® (b) CH,S® > CH,SH
(c) CH3CH’2CHZOSa > (CH3)3CO@ (d) (CH;CH,);N > (CH,CH,),P

The correct order of leaving group ability is/are :

@) @—so? > @—coo@’ (b) CFis05 > CCl,SCY

(c) &N > 19 @) ?JH§> &K

)
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Which of the following order is/are correct for the solvolysis in 50% aqueous ethanol at 44.6°C.

(a) >—CI < >—CI < MCI aﬂMCﬁNCI < ﬁh/\/\Cl
| cl B ol Br
CEa S RS UG EPND SN

Which of the following is/ are true for Sy1 reactions ?

(a) They occur through a single step concerted reaction.
(b) They-are favoured by polar solvents.
(c) 3° a]lefhalides generally react through this mechanism.

13

(d) Concenf'raition of nucleophile does not affect the rate of such reactions.

CH,
H———OH
o -—HBL>Pr0duct
CH——t—H
CHs

Which of the ollowit gstructuresrep1esentthe correct major product..

(2) CH———H  (b) O ———H () Br———CH, (@) CH——Br
0 CHy CH, . CH, CH,

(W

Identify correct steps representing Sy 1 mechanism for the cleavage of ether with HI

-

R-O-R+Hl — R-O-R+["

H

(a) I®+ R (|3 R’ _ilo_w_% RI + HOR! (R 10) | C/D\]) MA’ A ' &

ST % | (RDS) 1S : \‘\(\\’5‘\)1/;:5\ ) c JAaw A Quv

N slow ® SN
() R=0-R —— R” (Ris 39) +R'OH

é (RDS) T

® fast = o, © SV ,p_

»(C)R + I, —= 5 RI : ._(d)R + 1 RDS): R-1
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60
8. The relative rates of nucleophilic substitutio‘n for tlﬁe. given substrates are as follows
Compoud . Approx. Relative rate
CH,CH,Br O
CH,CH,CH,Br 028
(CH,),CHCH, Br 0,030
(CH,); CCH,Br © 0.00000042

The correct statement (s) is/are :

(a) Each of the above reactions is likely to be Sy2

(by Each of the above reactions is likely to be Syl _
j (c) First two reactions follow Sy2 and next two réaqtions_follow Syl pathway ~

Al

(d) The important factor behind this order of reactivity is “steric effect”

Oy

(CH,CH;),N 6’“1

(D) T CH; - W |
(CHCH)N: N:
(1) —-—CH3—CH—CH3 =L
@Kk Ok ko (C)k Sy, @ksk

10.  Which of the following reaction is correct ‘7 ‘

(a) 1, 4-Dichlorohexane +NaI Acetone CH3 CHp ~CH-CHy ~CHj —C|H2 + NaCl
1eq. ; ’ .
Cl o1

: ™\
(b) 1, 2-Dibromoethane + NaS—CH, - CH, - SNa—, SL/S + 2NaBr

(c) 4-Chloro-1-butanol + NaH _ Et:0 . C,HgCIONa __4 |, Do

—NH
f( (d) Propyne + NaNH, —— 2 C;H;Na —s ¢, 1,
. | |
\;}T- H\O/ * NaoN —— A(Major) - )
N "H (1 mole)

Br

major product of this reaction is.

S S HQH H
a) CN@H ) INmen (© INmen (@
W Br P o

gj? Observe the following reactionIand 1Tk, k', k, k," are rate constants. Select the correct option(s).
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iy
12, Y, CHOH CH, -G~ GH, _ RO L% IdenufyX&Y
H® . \O/ H®
?H‘a'?H . . CH,
; (a) X _CH, —C\) - CH, (b) Y= CH,— C-CH,
o '1BOH ) . ) \ \
| | o OH OCH,
o ¢, 8H S cnod
o (C)X=CH—$—CH2, B '(d)Yz'CHe—clz-CHz
. - OH | ~ OCH,
R 13. Wthh of the following reaction is / are p0351ble
) Lk
- Cl
;‘ (a) CH3CH2 l H DVIE -
" ' J)CH,
~ CH~CH,-CI " CH,=CH,CN
F.C. f?lL|- _ )K
H .
(c) CH,CH; Cl —- m—m— F.C rlq CH,CH,
R H H
CH,
(d) O/ LN O%-
e
Dlzr/ CHg—CHﬁ—?—CHz—CHa ~ B0%EIOH
" CH,
What is / are true about above reaction ?
(a) Major product is given by S 1 reaction.
(b) Through E1 mechanism 3 alkenes are formed.
(¢) 3-Methylpentan -3-ol is also formed as one of the product.
(d) Fractional distilation of elimination product will give two fractions.
_. North Delhi; 72, Mall Road, GTB Nagar, New Delhl 110009 v
_ Toll Free: 1800- 200 4940, Web.: www.chemacademy.in, email: info@chemacademy.in




Is.

17.

18.

62 4.0 “Reaction Mechanism

Wthh of the followmg 1s/are possible product formed by El mechamsm for given reaction ?

Bf\gCH CHaoH‘ o
oY oy efY  efy

Which of the following statements is/are correct for alkyl halide ?

(a) In most unimolecular reactions of aH{y‘i haﬁdé_. SNI reaction is favoured over E1 reaction.
(b) E1 mechanism is favoured as compaired't:o S;I-llmec'hénism by branching at B carbon
(¢) In unimolecular reaction, increasing the "t'emperature'favours El mechanism

(d) E1 reactions are favoured by the use of weak. bases and by the use of polar solvents
Predict the products.expected. in given leactlon

2-Bromo-1, 1- dunethylcycopentane _C—H_OL'

| OC,H,
o5 oy «»6 e

What are the p0331ble intermediates of the foﬂowmg 1eact10n Wthh form duri mg this reaction path
way? STARIERE : B N A 3

Br | |
P00 oD o oI
ocH, OCH, | 3

20.

Which of the following order is/are correct for the rate of E2 reaction.
(2) 5-Bromocycloheptene > 4-Bromocycloheptene
(b) 2-Bromo-1-phenylbutane > 3-Bromo-1-phenylbutane

Nofth Delhi: 72, Mall Road, GT.B. Nagar, New Dethi - 110009 ' ,
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21.

22.

- -(b) Major product is exocyclic alkcrrc-formod according to SaytzefT.

(c) 3-Bromocyclohexene > Bromocyclohexane.
o (d) 3- Bromo 2-methylpentane > 2-Bromo-4- methylpentane W Y M
f{\}.

63

Which of the followmg statement (s) is/are correct -

(a) E2 is a concerted reaction in which bonds break and new bonds form at the same time in a single
step. _

(b) Order of reactlvrty of alkyl hahdes towards E2 dehydrohalogenatlon i8 found to be 3°>2°>1°
(¢) InE2 reaction both B hydrogen and leaving group should be antiperiplanar.

(d) In E2 elimination different Jstercoisorrfrér (diastereomer) converts into different stereo product.

Which of the following statement (s) i_s/_dre incorrect regarding following reaction ?

CH, o o
<:>< +t-BuOK¥_t-BuOH 7
Br B

(a) Major product is endocyclic alkene formed ac_cording to Saytzeff.

(¢) Major product is exocyclic alkene forme'd according to Hofﬁnann
(d) Major product is endocyclic alkene formed according to Hoffmann

Whrch of the following statement (s) are true about the following eliminations ? ,

(I)\)\ thA”S% | @ \)\ =

" (a) Hoffmarn product is major product 1n L (b) Saytzeff product 1S major product m [

(¢) Hoffmann product is major product i in II. (d) Saytzeff product is major product. in I1

Which ofthe following compound (s) will yrcld exclusive (only one) product on dchydrohalo genation
by a strong base.

Br - : ' |
CH,
CH, 3
(a) & o (b) Br—<><CH; (c)CHJ

B
Which is/are correct about alkyl bromide having molecular formula CSH“Br

(a) One isomeric alkyl bromide undergoes E1 elimination at the fastest rate

(b) Only one is incapable of reacting by the E2 mechanism '

(¢) Only one isomer grves a single alkene on E2 elimination

(d) 2- Bromopcntane gives the most complex mixture of alkenes on E2 elimination
In which. reactron product formation takes place by hoffimann rule ?

- o0
(a)CH3‘—CH2_—_CH—CH3 JEL‘AQK_) (b)CH ~CH, ~CH—CH, _CHCHOK
I | =

Br _ F
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64 Reaction Mechanism

/CH 0 ®
(c) CH, - CH, - CH - N CH, _OH (d)CH, -~ CH, - CH-CH, -8,
L o, 8 ol A
CH, ®S(CH,),

Which of the following compounds can give El cB reaction ?

j/ (2) CF, - CHCL, | (b) C¢H, — CH, - CH,F

28.

29.

30.

_CH,

(c) CH, - CH- o (d) CH, - CH, — CH,Br

NO,
B Z’NHI - .
o o, =>x8- CF, 5= o> X,C=CF,  (X=halogen CLBr,1) |
Fast S
Correct statement (s) is (are) N : _
(a) X being electronegative, makes the H~(dn' C-L?.) more acidic.
(b) Due to electron withdrawal nature of X, it stéb'il_ises’_ the carbanion
(c) (X) destabilises the carbanion due to the. "presence of lone pairs.
(d) The reaction proceeds by an E1 cB pathway -
Observe the followmg convelswns gL Lo

ConverSiO'n A Conver:sron B S

i e

(a) For conversions A, in the steps in Z is (i) ag'OH" /A (11) H*/H,0 o
(b) For conversion B, in the steps in P'is (1) NH, + _Cu,O/A (i) C1- CH,CH,CH, - CH, - CH, - CI
(c) For conversion A, in the steps in Z is (i) aq NaOH at ~ 1000°C (i) H/H,0 )

(d) For conversion B, in the steps in P.is (i) O

N
|

=
Which pair of alcohols give same product with HBr
OH '

@) "oy & _

CH,—CH=CH, __CH = CH—CH,
TotanNe o
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31.

32.

33.

(d) CH ;—CH—CH=CH, & CH —CH CH——CH3

Among the following, the examples of EICB reactlon is/are

O OH e _." O OH _@wmsa |
— :

“Ukk e
~ OHQ OH o y
(C%PhWPh —% (d)M i—*

Choose the correct reaction/s amongst the followmg ‘

OH

OH 0 - QOH

CH,-C-Cl Br,
—_ T _ 3
' | (d) cs, 5
| ' | r
NH, - ' HN '
2 \ﬂ/ 0” | 0" H
. i 0O ,

Which of the following reaction/s will follow- addition-elimination mechanism

Cl ~ OH ' F O NR, O
o e ()
o : R,NH
N02 NO2 N02 N02
| . o br , Br
_Cl Sjé s |
0 OO B~ 00
Cl NO, Cl : NO,

—
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34.

NaNH2
(d) @ lig. / NH3 ©

Among the following reaction(s), which w1 give benzyne as intermediate

| Br
COOH (NG ! '
NaNH, /liq. NH
@ @ e —
NH, 5 :
F | N 3
<c>© —k (d)@;N——A» ;
Br S »
: 0, o
EXERCISE -1l
Numerlcal Answer Type s S

Number of possxble 1somers forC H Cl,

Total numbe1 of 1somers formed when 2- methyl butane is. subJected to monochlormatlon

When 3- bromo-2 ,2- dlmethyl butane is treated with alcoholic potassmm hydr0x1de the number of
possible alkene isomers formed. is

The number of substitution products formed when metabromo anisole is treated with KNH,/NH,

During the preparation of chloroform from ethanal by treating withCl, / base, the numberb of base

molecules consumed is.

1 on treating with excess AgNO; . The number of moles of AgCl formed is

The number of e~ present in Benzyne is

When m-dichorobenzene is treated with one mole of Clz/FeCI the number of mono-chloihnated
possible product are ' :

When 3,3-dimethyl -2-butanol is treated w1th HBr the numbe1 0f30 carbons present in the major

product formed 1s

Nerth Delhi: 72, Mall Road, GT.B: Nagar, New' Delhi - 110009
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10.  Cyclic hydrocarbon molecule ‘A’ has all the carbon and hydrogen in a single plane. All the carbon-

carbon bonds are of same length less than 1. 54 A (C C), but more than 1.34 A (C-C). The C=C
bond angle will be

; 'EXERCISE v
Prev1ous Year Questions
IIT-JAM Previous Year Questlons

1. The correct order of rate of solvolysis for the following compound is
: Br : B& ‘
(@UI>II>I (b) I>I>1II () III>1>1I (HU>11>1
2. In the following reactions, the major proéiucts E and F, respectively are

© OH () NaOHICO,
125°C. 4-7alm (CH;C0)0

> F

{in Hgo+
OH :
; GO,H CO,CH
and 2 2y
0 <b>© @
CO,H .

' _ OCOCH,
COH COH
; | @ @ Cr

3. The correct set of reagents for the following conversion is
OMe: OMe
;Br —_

CN
(@) (i) NwNHé/liq. NH,; (i) NaNO,/dil. HCL (jif) CuCN, heat
(b) (i) HNO4/H,SOy; (ii) Zn/HCl, (iii) NaNOz/dfil. HCI; (iv) CuCN, heat .-
(¢) (i) Mg/ether, H,0%; (ii) (Et0),CO; (iiD) NH4OH; (iv) PCl
(d) (iy Mg/ether, H,0™; (ii) HNO,/H,S0,; (iii) NaNOz/dil. HCI; (iv) CuCN, heat
4, Identify the starting material I in the given reaction :

on
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o |
‘ Br
@ m©,C (b) ..

OH ]
H-C . -

WOH

H,C

Ol 7

Br C@
i, CUHC

CH,

The rates of acetolysis for the following_norlﬁornyl derivatives are in the order o
TsO_ H H_ ,OTs H OTs

/ /

P E'_-_Q R '
()R>Q>P -~ ®Q>R>P (C)P>R>Q o (@ R>P>Q

The decreasmg order of electrophlhc nltratlon of the followmg compounds W111 follow the trend

R S

o,
(a)S>R>P>Q (b)R>S>P>Q ©)R>P>S>Q (d)P$S>R>Q

The major product of the reaction

@ A, =

(b) OMe

OMe
(© (d):
o)
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8.

9.

HC  Ch
P
CH,

(a)
Ph

1s

H,C H

10,

H

The major product of the folloWing reaction
CH;, H,C
& C?‘\

CHEMACADEMY :
The major product obtamed in the followmg reactlon

(1ii) A
3 7

() >:< (c) Phime
| CH, .

Ph

OMel o
(11) AgzO Hzo lS
| HC  cH, o cn
, (d) H3C70__<
H H H

“anhyd. Al Cl3

+ H3C

0]

CH, ~ N

CHy -
Which of the.fcﬂlowing statement(s) is/are true about the reaction given below ?
- | NaOMe, MeOH O

*

’ Br
(a) It involves a carbocation intermediate
(b) Rearrangement is due to Sy1 reaction mechanism
M (¢) It proceeds via a concerted Sy2 pathway

(d) It involves neighbouring group participation
' Cl

KOH, 300°C

—

The redction(s) which give(s) phenol is/are

oC

(i) conc. HySOy, A
(i) KOH N
(iify H*

North Delhi: 72, Mall Road G.T._B. Nagar, New Delhi - 110009
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12.

13.

14.

70

NO,

T (i)H,,Pd/C S (i) CHyCH=CH,, H'
© (i) NaN0y HCLO-5°C @ (i) 0,, KOK R
. (111‘) NaOH _ . z . (111) H

W

{
The number of possible monoalkylated products‘ fbr-’meci in the Friedel-Crafis reaction of anisole
with 2-chloro-3-methylbutane in the presence of anhydrous AICL at 50°C is

The major product formed in the following reactionis - -

Ph 9
(d) Ph

AR itﬁ

The major product obtained in the followmg reac’uon e
T _Keo g
3 TPNCHBr
OCH,Ph -
a g
( ) OH ' ‘/ﬁ{;h
CH,P!
(C) 0 Y1al!
OCH,Ph HO CH2P11

The reaction of the bromo compound shown below with sodium ethoxide gives predominantly

o

H, Br g
H3C/// “, \\D :
Hv’é‘y}{ NaOEt
H g " H
H3C \\D . [ '- . H3C// D
" . X b /,
@ » I
f HC P
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CHEM ACADEMY | 7 M~~~ Reaction Mechanism
16.  The major product obtamed in the following reaction
_ QH
Ball cH Solo
— i3
Celi
¢ H
H\?cm Cl\—%cm = BC\ __
a b c , d
(a) | (b) (c) CeH,s (-
CeHis CeHis : GsHy

17.  For the reaction shown below if the concentratlon of KCN is increased four times, the rate of the
reaction will be :

R Me o \1c011 e
<_\ O+ KON — 4 \ CN + KCI
— Me L Me
(a) double ~ (b) increased four times
(c) unaffected- * (d) halved

18.  Benzyl chloride is reacted with different nucleophlles shown below. Arrange them in the decreasing
order of reactivity.

Nucleophiles : HO®, CH,CO0®, PhO°®, CH, OG’

(2) CH,0°>HO® > Ph0® >CH, COO® (b) HO® >CH, O® >PhO®> CH, COO®

(c) HO® > PhO@ > CH, OG’ > CH COO® (d) CH COO® > CI—I OG’ > HO® > PhO®
19, The order of nucleophlhclty of the followmg anioris in'a S.2 reactionis

e

() Q>R>8>P (b)Q>P>R>S c)Q>R>P>S (d)P>S>R>Q
IIT-JEE Previous Year Questions
20.  The product of the reaction :
- AlCli/ CupCly

CeHg+ CO+HCI - -
gives positive test with Fehling’s -_SQlthl(.)l‘l, The product is : :
(a) C;H,OH (b) C;H,(C)CHO - (¢) CH,(OH)CHO  (d) C;H,CHO

21, The major product of the reaction
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24.

25.

26.

27.

28.

The compound that Wlll react with readily with NaOH to form methanol is :
(a) (CH) N'T (b) CH,0CH, (c) (CH ;8T (d) (CH,),CCl
Identify the set of reagent/reaction conditions X and Y in the following set of transformations:

CH, — CH, — CH,Br —* Product —— CH, - CH - CH,

B
(a) X = dilute aqueous NaOH, 20°.C, Y = HBr/acetic acid, 205_C
(b) X = concentrated alcoholic NaOH, 80°C Y = HBr/acetic _deid, 20°C
(c) X = dilute aqueous NaOH, 20°C, Y = Br, /CHC - 'O°C _ ;
(d) X = concentrated aqueous NaOH, 80°C, Y = Br /CHCl ,0°C ‘
The major product of the following reactlon N :

H,Cy, Br

F S
~ PhSNa -

dimethyl formamide

An organic compound C,H,O doesnot give a preelpltate with 2,4- dmltrophenyl hydrazme reagent
and does not react with sodlum metal. It could be: ' :

(a) CH,-~CH,-CHO (b) CH, —CO—CH' (c) CH =CH-CH,OH (d) CH,= CH OCH
The reaction products of C;H;OCH, + HI __)are

(a) CH,OH + CH,I (b) C,H,I + CH, OH (c) C,H,CH; +HOL  (d) C6H6+CHBOI
The order of reactivity of the following alcohols:

CH CH N
3 3 : ’
P/ i | L | -_\T/ PK/\bH*
' OH V)
w v

towards conc. HCl is: s .
(@) I>I>1I>1V (b)I>IH>II>IV3__ (©IV>II>II>1 ()IV>II>II>]
Which one of the following will most readily be dehydrated in acidic condition:

_: O 0
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30.

31

32.

RO

l-propanol & 2-propanol can be best d1st1ngulshed by

(a) Oxidation with alkaline KMnO, followed by reaction with Fehling solution
(b) Oxidation with acedic dichrbmate foé_llowed' by reaction with Fehling solution
(c) Oxidation by heating with copper fo}-ﬂowed b‘y:reaction with Fehling solution
(d) Oxidation with concentrated H,SO 'foll'owed-, by reaction with Fehling

@OH n C H I C,H, 0" Na* (excess) |
C,H OH(anhydrous) .
(a) .—oc H, (b) ’ (c) C JH,0CH, (d) C,H,0C,H,

Reaét1011 of enationmerically pure _ac1d with 1 chiral carbon and racemic alcohol with 1 chiral
carbon gives an ester which is:” -

(a) Meso L ~ (b) Optically active mixture
(¢) Racemic mixture o ) Enationmerically pure -
Phenyl magnesium bromide reactmg with t- Butyl alcohol gives

(2)Ph-OH ~  (b)Ph-H (c) Ph-0-C-CH;  (d) Ph-C-CHj
- NcH,  \CH,

@ +C1_CH2CH2 . CH3 ) A1C13_ >P (DQZ/A \Q+Phen01
| : (ii)H,0*

The major products P and Q are

(&) () and CH,CH,CHO (b) (Y and CH,COCH,

(¢) { ) and CH;COCH,;. (d) ) and CH,CH,CHO

R-(-)-2-Bromooctane on treatment with aqueous KOH mainly gives 2-octanol that is :

(a) optically active with ‘R’ configuration  (b) opticaHy active with ‘S’ configuration

(c) a racemic mixture (d) a meso compound

In electrophilic aiOmatic substitution reactions, nitro group is meta-directing because the nitro group
(2) increases elebtr_on density at meta-position

(b) increases electrons density at ortho and para-pdsitions

(c) decreases electron density at meta-position '

(d) decreases electron density at ortho and .para-posfitions
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CHEM ACADEMY T 74
36,

37.

38.

39.

40.

41.

2-phenyl ethanol may be prepared by the reaction of phenyl magnesium bromide with

(2) HCHO (b) CH,CHO (c) CH,COCH, (d) &

Methyl vinyl ketone upen reaction with LiCuMe, gives a major product whose structure is

Me Me Me Me Me .0
-
b

The major product P formed in the given

H;CanPh
} ,,/OTS NaOEt, EtOH
If%c 'H ’
Ph CH, | | Ph H
H,C Ph :
— . HyCa_nPh 3 —
@ X pEsE T ARNO =
H,C H H. “HO H H,C CH,
Among the following the acid which undergoes fastest decarboxylatioh is
)Ok 0 T OH %‘
(a) b) ' oH (¢ 'PhCO'O,H S |
P VCOOH | Ph)J\/ COOH (©) T ()Ph/k

COOH§

The compound which .on reaotlng W1th amhne w111 not form an acetamhde s

@ )J\/\/(M)L (c))i\ )J\ d)‘/ 7(

Aniline can be distinguished from methyl amine by 1ts reaction with
(a) p-toluene sulphonyl chloride/KOH ' o

(b) (i) NaNO,/HCI, 0.5°C (ii) alkaline 3 naphthol :

(c) Sw/HCI (d) Aeetyl chloride

GATE Prevxous Year Questions

42.

The corect order of reactivity of p- halonltrobenzenes in the following reactlon is

/©/ NaOMe _ . - '
X ' MeO

(a) p-fluoronitrobenzene > p- chloromtrobenzene > p- “bromonitrobenzene > p- iodonitrobenzene
(b) p-fluoronitrobenzene > p- bromomtrobenzene > p-iodonitrobenzene > p- -chloronitrobenzene
(c) p-lodomtrobenzene > p-bromonitrobenzene > p-chloronitrobenzene > p-fluoronitrobenzene

(d) p-bromonitrobenzene > p-fluoronitrobenzene > p-iodonitrobenzene > p-chloronitrobenzene

T Reactlon Mechamsm
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CHEM ACADEMY T

43, The major product formed in the following ‘-_reac:t'ion 18

(d) vy

44.  Solvolysis of the optically active compound X gives, maihly
MeO '

T

TOAc -

OAc

CHy

Racemic optically inactive

Racemic optically active

Consider the E1 reactioﬁ of tert-amyl halides from the energy profile given below :

2

g

)
I .
- K Reaction coordinate —>
ne | .
b Sk _ N El reaction : \ AN
M M N
o " ~© {Substrate (S)} ©" Products (P)
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ZS S and S

(a) S, =R—C], S, =R—DBrand S; =R—I =R—L S,
(¢) 5, =R—Cl, S, =R—Iand S;=R—Br
(B) Identify product P; and its yield relative to P,

(2) P, is M and is the major product.

ROR

(c) P, is N and is the major product
1 p

ANSWER KEY
EXERCISE I
1. b 2.¢ 3.a 4.d 5.b 6.d
8. 2 9.b 10.d 1L b 12.2 13.4d
15. 16. 2 17. 2 18.d - 19.b 20. b
22.d 23 24, d 25.% 26.d 27
9.4 30. b 31, ¢ 32.b 334 34. ¢
3%.c:  37.b 38.d 39. 2 40,4 4.
43.d 44,9 45.% 46b o 4Tb 48.b
50.2 5% 2.a 3.4 ",5'4‘."5 o ssd
57,1 58.b - 59.d 60.a o L
|  EXERCISEIl R
1.abd 2.b,c 3.a,b 4.bc CSibed . 6.od
8. a,d 9.ab 10.abed llac - 12.ad ~ 13.acd
15.5,c 16. ab,c,d 17’}/&;\5” 18.abd 19.abcd 20 bed
2.abd  23.ad  24.abec 25.abd- 26.abed  27.abc
29. a,d 30.abcd  3labe  32ac ¢ 3. abe  34abe
| 1‘ EXERCISE m
1.3 2.6 3.1 C 4.3 5.4 6.2
8.3 9.2 10.120 :
EXERCISE IV -
1.d 2.d 3.a 4.4 s5.d 6.
8. ¢ 9.d 10. ¢,d l.abed 12.4 13.b
15.¢ . 16.2. 1.c. 8. b 19.b 20.d
22.a 23.b 2%.2 25.d - 26.a 27.¢
29.¢ 30.d 31.b 32.b- - 33 c 34. ¢
36.d 37.a 38.d 39, b -- ‘40 b 41.b
43.d 44. ¢ 45.(A)a,(B)d |

(d) S, =R—IL, S —R-Clandsq

(A)In the above reaction, X = Cl, Br or I Based on the graph, identify the alkyl halides (R-X) as

=R—Brand §; = R—Cl

R—Br

(b) P, is N and is the minor product
(d) P, is M and is the minor product

7.4
14.b
21.b
28.¢
35.b
42.d
49. b

56d

7.b,c
14. a,@,c

21. a,be,d

28.a,b,d
7.6

7.a |
14. a
21.¢
28.a
35.d

42.a

O
L
¢
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NAME REACTION

Aldol Condensation: It is the condensation reaction between two moles of carbonyl compounds
among which at least one must have a-hydrogen atom in dilute basic or acidic media to get a., B-
unsaturated aldehyde / ketone via the formation of aldol / ketol.

. o
R - CH, CHO + RCH,CHO —M01, | R -CH, -C~CH-CHO
. o Aldol
0 o

a, EB-unsaturated aldehyde

Example: 2CH,CH=0—2% CH, - CH- CH2 ~CH=0 ~——>CH35CH (d?PlIdhEHO
o—f unsaturated aldehyde
-OH |

Claisen condensation: Esters having o-hydrogeni on treatment with a strong base e.g. C ,H 0 Ne+1

undergo self condensation to produce B-ketoesteré.

2CH,CO0C,H; — 2%, CH,COCH,CO0C, H

The reaction is called claisen condensation. : -

Mechanism:

A\ o :7_
CzH_.-,O\;I&?HQ-COOCZHs = 0+ ©CH,CO0C,H,
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<0 o
I ﬂ @ - 3 .
CH,-C+” CH,COOCH, == CH3;—_c|:—CHZCOOC2H5 —
OC,H, = B <OC2H5

[ :
CH, - C~CH,CO0C,H; + C,H,0°

O : : O@
< _ |

CH, - ¢~ ~COOCH, @, CHOH+ CH,~C=C- COOC,H,

2435 |
| o  0° | CH,COOH .

| | R
CH, -C-C=C=0C,H,

|
CH;-C- CH2 -C00C H5
Dieckmann Cylisation (Intramolecular clalsen condensation) '

Intramolecular claisen reaction where both esters group (COOEL) are part of the same molecule
acting as nucleophile and electrophile to glve cychc stable 5 6 or sometlme 7. membered rings is

known as Dieckmann cyclisation. | o,
0 :
CHz—CHz——COOEt ' COOE
CHZ ) NaOEt xa
CHzCHzCOOEt :
Mechanism: v
.H2 - Qﬂ /Electlrophile g\ 0 o
C —COOEt COEt Etol O . i
H2C/H/\ © Hzc/ ' V COOEt C-OEt
4 OEt H2C/ --
c—cz—coom CHZCT?HCOOEt ‘ '
‘ Nucleophilé - E
CANNIZZARO REACTIGN o T ‘

The redox reaction between aromatic aldehydes fo1ma1dehyde or other aliphatic aldehydes without
o-hydrogen in strongly basic media. is called canmzzaro reaction.

Reductlon ‘
ol 0 'o l
OH - (RCdOX
R)J\H + R)TLH ) > R/LT]\OH + R/\ ol Reaction)
' Oxidation - :
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Mechanism:
@ = ~ o
- "HO © OH 00
e —

OH

Pathway |

hydride o .- c '
i { C— I R0 ROH * i
NH 9) transfer R™ Q) N\~ R™ 0O
)40 (RDS) o B

Rate = K[RCHOJ[ 0p®]

Pathway 11

‘.-R'/MH | hydride o - 0
- —— .+ R

acidic
: o _ PN
Hg) transfer R™ O - J\OH + R "OH
S\ (RDS) . workup
o o
Rate = K[RCHOP[OHOP ' = &

Note: (i) Ester is notformed undelstrongly faﬂiélj_r;e medium.

(if) Hydride transfer for dianion i faster than anion.
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Cw Name Reaction
EXERCISE - T

Single Answer Corréct Type

Aldol & Cannizaro Reactions
1. In the given reaction

OH
NaOH | |
X +Y —OL, CH, ~CH - CH - CHO
OC ’ ‘::
~ CH,

(X) and (Y) will respectively be: .
(a) CH,~CH,~CHO and CH,~CH, CHO (b) CH;~CHO and CH,~CH,~-CHO

CH,

. ; I :
(c) CH,~CHO and CH,-CHO © (d) CH;~CHO and CH, -C-CHO

CH,

2. Number of products (excluding stelemsomers) n the gwen reactlon

C6H‘ CHO +CH, —CHO H- ;1 it

_ : (b) Three
3. In the reaction :
o @: =
[X] will be :
Q\Ejf\\ Cross cannizzaro reaction is example of :

(a) Redox reaction  (b) Disproportionation (c) Both (a) and (b) (d) Only oxidation
5. In the given reaction

0 : 0

I (1)L1A1H4 I
CH, - CH, - C~CH,C00C,H, —%X1 5 (A) CH,~ CH, ~C~CH, - CH,0H+C,H;0H
(11)H20/H
[X] Will be: o
| CH,-OH CH, -OH
HCHO b) | + H® (0) | + 817 (d) HCN
(a) (b) CH,OH (©) CH,-0H * OH (d)
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10.

11.

12.

13.

(2) benzyl alcohol and sodium formate - (b) sodium benzoate and methyl alcohol

. 81
The Canmzzaro s reaction is not given by
(a) trimethyl acetaldehyde . = - (b) acetaldehyde
(c) benzaldehyde . (d) formaldehyde
Base catalysed aldol condensation occurs with
(a) benzoic acid ~(b) benzaldehyde
(c) 2-methyl propionaldehyde (d) 2,2-dimethyl propionaldehyde

Which of the following is an example of r«élldol condensation?
(2) 2CH,CHO —NO oy CH(OH)CH,CHO
(b) 2HCHO —41NeOH , CH,OH + HCOONa

(c) C,H,CHO + HCHO —4MOH_, ¢ 1 CH,OH + HCOONa
(d) None of these

In the Cannizzaro reaction given below, 2Ph-CHO __OH" | Ph-CH,OH + PhCO; the slowest step
is: o . ' | | |
(a) the attack. of OH at the carbonyl group

(b) the transfer f hydr'd t the carbonyl group ‘
(c) the absr 11 the carboxylic acid
(d) the deproto tion of Ph-CH. OH o
Ina Canmzzaré ea" ! 'on the mtermedlate Wthh is the best hydride donor i is:

| _' |
(2) C4H,q —_|C—O‘ (b) (:‘_:(,,H5 —(I:—O‘
OH o0
H - H

o .' :'- . o~
_ o d B /O_{i
© OWOOF RN Q!

Which of the following will not undergo aldol condensatlon

(a) Acetaldehyde (b) Propanaldehyde (c) Benzaldehyde (d) Trideutero acetaldehyde
A new carbon- carbon bond formation is possible i in

(a) Cannizzaro _reactlon (b) Friedel-Crafts alkylation

(c) Clemmenseﬁ-'reduction . (d) None of these 9{1
A mixture of benzaldehyde and formaldehyde on heating with aqueous NaOH solution gives:

(c) sodium benzoate and sodium formate.' (d) benzyl alcohol and methyl alcohol /
Which one of the following compounds '.Wﬂl-_not give aldol: 0 Qf\
(a) Acetal dehyde (b) Formaldehydé . (c)Acetone (d) Crotonaldehyde
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Neo T
C ' OH
T
: L o°
<c>A—©(LE QA= 0®

16.  The product of the fol lowmg reaction

(i) NaOH/100°C _
R0 Major product is

CH,O0H HOOC,

COOH HOH,C

CH,0H HOH,C

O

(d)

CH,0H HOH,C
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CHEM ACADEMY

83 Name Reacvnon

Clasien Condensation X _
EtOOC _ ' .‘T , N
O . : -:

EtOOC

L O)

g g '; ’ EtOOCﬁ:COOE’[ \__/
o 3 =

E’[OOC COOEt I{

9 MeOZCQJ\/c%MHOHc CHoﬂ—w

1 equlvalent
"2 equivalent

- HOOC COOH

l.mCPBA . 1.03/Hy0p - . ©
2. NaOH/H,0 - 2. EtOH (2eq)/H®
3.Hy804/4 3 szlKOH (excess)

¢ 0 .
Wh‘jat is the structure of major-pro_duct B_?-

OH
5 COOH

COOH *_COOH

@\ )\ © @ (HQ 4
H,C-COOH = H,C-COOH CH;

CH,

COOH 1. BtOH (2eq.)/H®

. @@ . ‘)A 1.CHyN, s B
21 2.M®oB/EOH
COOH 3 308/4

What is the major p1oduct Aand B?

SN . I
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3. Et09Na® /Ei0H
4,1;0% /4

What is the major product B?
CH, CH,

L8

Benzil-Benzilic Acid Rearrangement

23. —2Eo 7

MeO -
What is the major product A?

Ph 1. NaOH/H,0

)
24 2, ErONae(cxccss)
Me 3. Benzy! chloride (1eq.)

O
What is the major product A?

Me
&(CCHZPh
(a) C~OH

Ph 1l

YA -

OCH,Ph
€

-QOCH,P
(c) Phﬁ C.zh

1.03/H50, 1. MeMgBr/dJy ether
22. - ® /A 5) */B
2. EtOH/H 2.H;0° 1A _
(2eq) :

Ph OFt Ph opt
ECOOH ECOOH

©) ‘/Me ) é

(c) (d) None of these

'QMe
OH
Me o
®
b ~ONa
®) Ph |
Q@
© ONS
(@ C-0~CH,Ph
Ph(’)'
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s |

L OMe .
C -

What is the major product?

S Ol':lm o |
- :_'(C) | J( COOH (d) None of these
Me” . Me

-

,/f

1, KON/ EIQH. :

OH
2.PCC . A _
3. NaOH/H,0°

 ' M oo
Deegaty
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% |8 ~ . ‘Name Reaction

: ' __NaOH/H,0

0] (carbon = 13 isotope) '
isotope labelling _

In the above reactlon how many products are p0331bl

(a) 2 (b) 3 @1 (d) None of these

1.0,/Me,S/=78°C_
29, " 2.NaOH >A
3.H,0

What 1s the major product? R
OH " Y0

o(CCa oL oK

COOH NN o><__

—Ph 1. S¢0,
2. NaOH A

-3.D,0

(@ Noneof these

‘ ' 1, KMnO, / NaOH
: >A

31, @ 3 e . -
4.4,0 - , .‘
What is the major product? : b'

h b | h
(a) /EOD (b) LOH (c) LOD (d) None of these

Ph-  COOH b COOD Pk’ COOD

e
OMe

OQ/ M
\jy | "1OMe 1. H,0%
3. o A

I OMe 3 NaOH

3[!

, OCHCH,

What is the major product?
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Me |
(a) © (b) SR ( o '
Me Me WESG
. \ QY "",l.‘.'/
Meaction ' ; LY v - 9\ LN 1t
) .- ’ - . \:L\\X \’}> CC‘k(\ \\"JC;Y\ - \ \ -\YL\ K(‘ L ]
1.C10, : o Y (G Y
o CV@”>S U\“fﬁf~ EYRERS ’
2. P(OMe)J/CH2 1/n-BuLi S A _'.- CB\ k\ %\\( WS E .
Me - < : e

What is the major product and Its formatlon of selectwlty‘? ' p h

34 l.COOMeHCPh=Cl(.excess)/:sPI"hJ/nBuLi }(.PI'OdIJ;Ct /S)
The possibility of products formation in fall above reaction?
@2z (b) 4 ©3 (d)6
(7° inoe
1. NaQEtMe-CH,l
35. R 0 A

NS (1eq) |
Me CHO 5 pph, /CHy - C - Ph/nBuLi
‘  Br

oo Ne M
: CH2M€
Ph
: b Me C =CZ
T4CH,Me ®) \COPI
, H
; | ' CZ;O
f | WCH,Me
. COOMe 2
CH,Me DMe o= c’H
' : “corh
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36.

37.

39.

88 B Name Reaction

COPh

1
| 0
1. P(OMe); /H,C—HC, j/ H3O®(Catlytic amount)
0

. 2. nBuLi -
CHO
What is the major product A?
COPh COPh

@ @ . Ph C=C—-CHO Ph-C=C- HC
0 SO © @ C© ['j
: ‘ CH3

HC=C-CHO HC=C- HC :]
H | H

. CH3 N
0 | |

Ph

[cR-:]
L P(OMe)y (CHyI/BUOK o o . .
: = : >A

N7 OE VJ\OEt

)y

o 0 1.p(OMe)3'/EH2/-,tBu%1@<) - 3
/U\/\/LL {excess) — -'(Produc‘ts)
The number of possible products in the above re_aotidn_?
(b)3 @ (@2

(a)4
!

<C:I:>F:O T A
i 2.PPh,/CH,I/nBuli ~
H -

What is the major product?

6 _i‘ H H

EII
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. Name Reaction

88

COPh

R
1. P{OMe),/ H,C~HC, ]/ H3(§D (Catlytic amount)
O

I

36. Y 2.nBuli - A

CHO
What is the major product A?

§or Ph-C= C-CHO  pp-c= c- HC

COPh
(a) © (b) @ o (d)
3 -

HC=C- HC CH‘

HC=C-CHO
H CHs

[cX:]
1. P(OMe); /CH31/(BuOK |
- =5 A _.

37.
OFt R
G R LR IR P LT M -

N0 Nom

. { ) o l?r o - :
. 1. P(OMe)q/ CH, / tBuOK o
8. /[WL (exoess) = o (Produc‘ts)

The number of possible products in the above react10n‘7
(a)4 (b)3 @t (@2

q
<I>:O e A
i 2.PPhy/CH,l/nBuli ~
-
H oH

What is the major product?

. H

Hb

OEt
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