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Assignment-I: REACTIVE INTERMEDIATE & REACTIVE MECHANISM

1. The major product formed in the reaction given below is: [NET June 2011]

(b)
Y E
|
H
| : COOH
() (d)
T
2. The intermediate involved in the reaction given below is: [NET June 2011]
N2 Me Me
hv '
>
(1
Me Me
(a) Free-radical (b) Carbocation (c) Carbanion (d) Carbene
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3. The reaction given below is an example of [NET June 2011]
MeO NO, NO,
NaOEt i
—_—
(a) Ez2-elimination (b) E1 — elimination
(c) syn-elimination (d) E; CB-elimination
4. The relative rates of solvolysis of iodides A-C are [NET June 2011]
I | I
O/
A B C
a)C>A>B (b)C>B>A
cB>C>A () B>A>C

5. The intermediate A and the major product B in the following conversion are

INET June 2011]
NH,
NaNO,, HCI 7
— > A ————»
COOH
/ NH2
(a) A is carbocation and B is (b) A is a carbanion and B is
COOH N

(c) A is a free radical and B is (d) Ais a benzyne and B is
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6. The major product formed in the following reaction is: [NET June 2011]

PhSNa

(b)

WOH

\
\\\

SPh
©) (d)

SPh

‘s
7,
7
OH

T

Tl

7. The major product formed in the following reaction is: [NET June 2011]

0
N/\ |
1. sec. BuLi, TMEDA
\_ -
2. Mel

Me
(b)
/kMe N/\Me

)
N
LMe LMe

(a)
Me
(0] O Me

c d )\

(©) N e @ . e
LMe >\Me

Me Me
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8. Consider th following reaction: [NET June 2011]

W oo
KOH. EtOH
—> +
Br
A B C

In an experiment, 1.99 g of bromide A on reaction with ethanolic potassium hydroxide gave
1.062 g of a mixture of the olefins B and C. If the ration of olefins B:C formed is 2:1, the yields
for their formation, respectively, are

(a) 60 and 30% (b) 50 and 25%
(c) 66 and 33% (d) 54 and 27%
9. The reaction given below proceeds through [NET Dec 2011]
I, /KI
—_—
/ NaHCO3
COONa o
o
(a) (b)
1o
®
| COONa
(d)
() ® @
I
COONa
COONa
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10. The major product formed in the following reaction is [NET Dec 2011]
OMe
NaNH,
—_— >
lig. NH;
Cl
OMe NH;
OMe NH,
(a) (b) ©i (©) (@
NH, NH,
NH, NH,
11. In the following reaction, the product formed and the mechanism involved are
AN [NET Dec 2011]
NaOEt
EtOH, A A
tOH,
/
N Cl
\
() A is and is formed by addition-elimination mechanism
P
N OEt
X . .
(M) A is and is formed by benzyne mechanism
=
N OEt
OEt
X
(c) Ais and is formed by benzyne mechanism
P
N
\ . .
(d) A is and is formed by Sn2 displacement
=
N OEt
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12. The major product fomed in the following reaction sequence is: [NET Dec 2011]

OMe
0]
(1) (CF3CO)20;NEt3> A)
(2) O3; Me,S
MeO
oMe ©
OMe
0 0
b
> (I :
MeO /

MeO
OMe
OMe (0]
(0] (0]
(d)
(©) o)
MeO MeO

13. The major product formed in the following reaction 1is: [NET June 2012]

NaH, THF

/\/Br

4
o reo
Boslivool
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14. The major product formed in the following reaction is: [NET June 2012]

1. CF; CO3 H

2. H,0"

Tl

\\\\\\OH
(a) (b)
: OH
H
OH
© @
OH

Tl

15. In the following reaction sequence, the major products A and B are

OAc
INET June 2012]
0]
AcO HBr AgNO3
AcO AcOH MeOH
AcO OAc
OAc OAc
(0]
AcO O Bi AcO
1S
(a) Ais AcO Br AcO OMe
AcO AcO
OAc OAc
(0]
AcO % Bi AcO
1S
(b) Als Ao AcO OMe
AcO AcO
Br
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AcO

(@)
AcO

AcO

OAc

(0]
AcO
AcO
AcO
Br

() Ais

(d) Ais

OAc
(0]
AcO
AcO
AcO

B is
OMe
OAc
(@)
AcO
B is
AcO
AcO
OMe

16. For the following two reactions A and B, the correct statement is: [NET June 2012]

Br
(A) KO'Bu (excess)
COOH
(a) A gives

A gives

(c) BothAandB

B gives

B gives

e
oY

KO'Bu (excess)
»

Br
(B)

.,

“COOH
%O\COOK

(d) Both A and B give
COOK
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17. The major products A and B formed in the following reaction sequence are

[NET June 2012]
\ NaH PhCHO
—_—» A ——mMmMmM» B
PTSA, A
. [>o
H
OH
A\ B= N
(a A=
y N
>\O
Ph
\ o)
N Ph
H
N
Ph H

0]

o @ip @iQ
O G
N\_/ ’

o Y

18. The reagent A required, and the major product B formed in the following reaction
sequence are [NET June 2012]

A Br AgNO4/H,0
—_— > > B

Br
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OH OH

Br
(a) A = CH,Br, and KO'Bu, B = (b) A =CH,Br, and KO'Bu, B =

Br
OH OH

B
" (d)A=CHBr; and KO'Bu, B =

(¢) A = CHBr; and KO'Bu, B =
Br

19. The mechanism involved in the following conversion is: [NET June 2012]

Ph
Ph + Co
iy piperdine . HZN{ ?
_—
COOEt
O‘< COOEt
O

20. The correct statement(s)-A-D are given for the following reaction. The correct one(s)
is/are [NET Dec 2012]

F 0]
N DMSO / \
———> MeO,S N 0
K,CO;4 \ /
N
M60282 H

(a) aromatic ipso substitution reaction (b) aromatic nucleophilic substitution

(c) aromatic electrophilic substitution (d) aromatic free radical substitution

Institute for CSIR-UGC-NET/JRF, GATE, IIT-JAM, B.Sc. & M.Sc Page | 10


http://www.genesis-tutorials.com/

44-Karanpur, Near Laxmi Narayan Mandir, Dehradun
Contact: 8171000425, 7252022576
Web: www.genesis-tutorials.com

"
&
| Email: info@genesis-tutorials.com

21. The major producet formed in the follwing reaction is

Cenesis
Tutorials

[NET Dec 2012]
Me

AgzO

Ph "N, ~ McOH, hy

O
Me 0 Me O
Ph/\ OMe Ph OMe
Me
Me
(© O (@) H
Ph Ph/\/\ﬂ/\OMe

O

22. The major product formed in the following reaction is:

[NET Dec 2012]
X 1.Li, lig. NH;, t-BuOH -
2.H;0"
> 3. KOH, MeOH
N
O
X
(a) | (b)
= OH
N
Me
O @
()
m
NH,
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23. Among the following esters, the one that undergoes acid hydrolysis fastest is

OCOCH; OCOCHg34 [NET June 2013]
O X
OH
OCOCH, OCOCH;
O (X
CH,
OH

24. Among the following dibromocyclohexanes, the one that reacts fastest with sodium iodide
to give cyclohexene is [NET June 2013]

Br Br Br Br
@) @lBr (b) © O/ @
Br ////Br Br

25. The reactive intermediate involved in the following reaction is: [NET June 2013]
—
Br NH —Me N

(a) a carbocation (b) a carbanion

(c) a free radical (d) an aryne
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26. The compound formed in the following reaction sequence is. [NET June 2013]

1. Li lig. NH3, t-BuOH
2.10% aq. stO4

MeO
(a) HOsS (b) HO,S
HoN HO
()
(d)
6)

27. In the following reaction sequence, structures of the major product X and Y are

INET June 2013]
NaOEt Zn/ AcOH
+ (COOEt), ——» X ———— > Y
NO,
0
. Yis N\ COOEt
(@) Xis COOEt N
NO, H
OH
0 X
Y is
(b) Xis
COOEt N 0
NO, N
o 0
0
(© Xis Y is O
OEt N
NO, \
H
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0]

d) Xis Yis

COOEt

L NH
OEt G

NO,

28. The major product formed in the following reaction is

\OH

\\\\

1. NaH, CS,, Mel
2.200°C

@) (b) ©) 9

29. The major formed in the following reaction is

[NET June 2013]

(d) 9_9

[NET Dec 2013]

OMe
Q Q 1. heat
_——
+ )J\/U\ 2. H,S0,, heat
NH,
OMe
o
OMe o OMe
(a) (b) D
N N
H H
OMe OMe
OMe
OMe

OMe
OMe
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30. Deuterium kinetic isotope effects for the following reaction was found to be 4.0. Based on
this information. mechanism of the reaction is

[NET Dec 2013]
WH(D)
KOH
® ©  MeOH
NMe3
(a) E1 (b) Eo (c) EicB (d) free radical

31. The major product formed in the following reactionis  [NET Dec 2013]

OMe Zn (BH,),

—_—

% —‘;
I @)

|||I|IIO
I
O

OH
@ MeO e

(b) \‘/\ (c) (d) HO

32.In the following reaction, the intermdiate and the major product A are

=

[NET Dec 2013]
\ CHCls/aq. NaOH
> (A)

/ n-Bu,N"Br’
N
H

X X

(a) :CHCland (b) :CCl, and
FZ
N/ Cl N Cl

(¢) :CHCl and (d) :CCl, and

Zé\ /?
\ /
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33. The major product formed in the reaction of trans-1-bromo-3-methylcyclobutane with

sodium iodide in DMF 1s— [NET June 2014]
Me Me Me, Me
d
I ’/////l
34. The major product formed in the following reaction is [NET June 2014]
/ Bu,N"Br
— >
/ anhyd. CF;COOH
CH,Cl,

Br H

@ "N\ A (b) /\)\(\
Br

H (d)

(c)
AN
COOCF;
35. Consider the following reaction [NET June 2014]
O
O
Ph
é ©/
CF,COOH
4+  Ph— N, >
The appropriate intermediate involved in this reaction is
Ph

P
/

h _ph
9 OH N
H | O/ OH N\GE ~
N =N
\Ph H
(@) (b) () (d)
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36. The products A and B in the following reaction sequence are [NET June 2014]

0 NH,
| )J\
MeO Cl
OH » (A) » (B)
Et;N
0o

Iz

0 0
O)J\OM /<:>
(a) A;©)‘\ e B
I I i /O
)J\ 0 N
- H

(@] Cl B;
(b) A:
(0] (@]
PY i
o) OMe B )k
A * MeO N
(c) e N
(0] (@] (@]
o)j\m
(d) A ©)‘\ B; O
(0]

37. Only two products are obtained in the following reaction sequence. The structures of the

products from the list I-IV are [NET June 2014]
(i) NaNH,
»
(ll) BTCH2CH2Br
(0]
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I s s

IV
) (ID) (1II) (V)

(a) Iand IT (b) I and IV (c) I and III (d) IIT and IV

38. The major product formed in the following reaction is [NET June 2014]

TsCl1
_ =

Pyridine

Ol
T

(b)

—
(2]

O ~

; N

OTs

(d)

.
Yo

OTs OTs

39. The major products formed in the following are [INET June 2014]
0]
(i) PhyC"Na*
»
(i) H;0"
OEt
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HO CPhy

(0]
(b)
2) + Ph; C — CH,CH,4 + EtOH
CPh
OH 3
(d) Q
OH

40. The pair of solvents in which PCls does NOT ionize, is [NET June 2014]
(a) CH3CN, CH3NOg (b) CHsCN, CCly
(c) CeHs, CCl4 (d) CHsCN, CsHe

41. The major product formed in the following reaction is [NET June 2014]

ACOH

A e Me Me Me H
OAc (C) >——< (d) H
Me Ph H Ph Me

42. The correct order for the rates of electrophilic aromatic substitution of the following

compound 1is [NET June 2014]
Cl
@ @
N\ N/
(D Me In (I11)
(a) I>1I>1I1 () II>1>1II
e II>II>1 (DI>III>1I
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43. The reaction of 1-bromo-2-fluorobenzene with furan in the presence of one equivalent of

Mg gives [NET Dec 2014]
F
(a) (b) (c) (d)
/ /
/ — S
0 N~
44. The major product of the following reaction is [NET Dec 2014]
\ Br,(excess), CHCl;, rt>
S
Br
Br

\ . ” S

(a) b
B (b)
S
Br
Br
N o
© .
S
Br
45. The product of B in the following reaction sequnces is [NET Dec 2014]

Br,(1 equiv) excess Me,NH
> (A) ———— > (B)
hexane, rt
MezN/ MezN
z «11INMe, ""1IINMe,

=
=
=

NMe, Me;
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46. The major product of the following reaction is

H N,

v O

OMe

(a)

MeO

[NET Dec 2014]

CF,CO,H

OCOCF,

47. The product A and B in the following reaction sequences are [NET Dec 2014]

NH,
: . ' COOH
(i) Me;SiCL, MeOH Q
H,N COOH > (A) > (B)
(i1) EsN, heat Pyridine
OH
o)
N, NH 0
. N "
(a) A ' o NH
K
o) ",
o HzN// NH ////OH
HaN, \H B '
b A 0
., /
K
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H,N
HoN o
. o .,
; -
o]
o)
Il
HzN c—N
. O ‘“, . o “,
@ A - . C{ -
o} o}

48. The correct combination of the following reactions and their p value is [NET Dec 2014]

Entry Reaction Entry p value

A ArNH> + PhCOCI in beneze P +2.01

B ArO + EtI Q -0.99

C ArCOz Et + ag NaOH in EtOH R -2.69
S +0.78

(a) A-P, B-R,C-P (b) A-R, B-Q,C-P

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

49. The reactive intermediate and the product formed in the following reaction are

/\/\/O\”/\I (n-Bu;Sn),

BF,;0Et,, hy
o)

(a) Free radical and 4-iodomethyloxepan-2-one

(b) Free radical and 5-iodooxacan-2-one

(c) Carbene and 3-oxabicyclo [5.1, 0] octane-2-one

(d) Carbene and (E)-5-iodopent-3-en-1-yl acetate [NET Dec 2014]

50. Following reaction goes through INET June 2014]

COOAg Br
Br,
—>
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(a) Free radical intermediate

(c) carbocation intermediate

(b) carbanion intermediate

(d) carbene intermediate

51. The major products A and B in the following reaction sequence are

R
INET June 2015]
R =OH R =Me
(A) > (B)
NaNH, NaNH,
NH;(]) NH; (/)
Br
Me Me
OH
_ +
(a) A= B=
NH
NH, 2
NH, (1:1)
OH
Me
(b) A=
B =
NH,
NH,
OH OH
B=
A= +
©) NH,
NH, 1:1
(1:1) NH,  (1:1)
NH,
OH Me
B =
(A= ©\
NH, NH,
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52. The major products A and B in the reactions sequence are [NET June 2015]

0]

0
a.KOH _ aq.KOH B)
e —_—
HzN\)k + CO,Et r.t reflux
EtO,C

CO,H CO,H
(a)
g G54
' CO,Et \ CO,H

H H
CO,H CO,H
(b)
CO,Et z j
N N
H H
CO,Et CO,H
()
A=\ o=/ 1\
CO,H
N N
H H
CO,Et
(d)
s\ a-f 1\
CO,H
N N
H H
53. The corrects statement about the following reaction is [NET June 2015]

o)
X NH,
Br,
Z NaOH
N F

(a) The products is 2-fluoropyridin-3-amine and reaction involves nitrene intermediate
(b) The products is 2-fluoropyridin-3-amine and reaction involves radical intermediate
(c) The products is 2-hydroxynicotinamide and reaction involves benzyne-like intermediate

(d) The products is 2- hydroxynicotinamide and reaction involves addition-elemation
mechanism
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54. The major products A and B formed in the following reactions are

INET June 2015]

0]
1. PdCl,, CuCl
(i) Li, NH; (i) 0,, DMF-H,0
> (A) _ > (B)
(i1) allyl bromide 2. ethanolic KOH
Q o) |
OH
B =
Me
@) 0]
B=20O
H
55. The corrects structures of the intermediates [A] and [B] in the following reaction are
[NET June 2015]
N POCI, on” O NH, N
‘ —> [A] > [B] - I
pZ
N o) N N e
I H
H
A X
@A= | o B o
OP(0)CI
‘ ’ | |\CI
H H o)
N X
B- | s
(b) A= ‘ & A _C
N o T cl
F|’ (0)Cl, PO)CE,
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© A= \ B=
® _— Cl —
T O)Cl; N cl
H
= S
@a=|| B- | PT
@D
N 0 N P<
| [ ]
P (O)Cl, H o]

56. Major product formed in the following synthetic sequence on the monoterpene pulegone

[NET June 2015]
(i) Br
(ii) NaOEt, EtOH B
(iii) KOH, EtOH
O
\\COOH
(d)

OEt

1s

57. The major product formed in the following reaction is [NET Dec. 2015]

NaOMe
—_—
Et,O
Br
Br
0]

\ CO,Me MeO,C
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58. The major product formed in the following reaction is

B”O\>QH/\N2
0]
(@)
<a>>@o (®)

0]

@)

Rh2(OAc),

>
CH,Cl,, reflux

59. The major products A and B in the following reactions sequence are

B,H, (1 equiv.
oHg (1 eq )>

(J

25°C
H
\
B
(@ A= B
H\B
(b)y A=
H
B
(© A= 5

0 (0]
(c)>Q (@) 0
Ph
(0]
Ph
AN [INET Dec.2015]
(1)
(A) > (B)
. K\Cone
(i1)
1
Pd(dpp)Cl,
ASPh3, CSZCO3
DMF, H,O
X
B CO,Me
COQMG

%

X
- CO,Me
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H ~g
Z CO,Me
(d) A= B=

60. The mechanism and the product formed in the following reactions, respectively, are

[NET Dec 2015]

61. The major products A and B in the following reaction sequence are

[NET Dec 2015]

OH
%Cl — ) — M)
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@)
(b)
A= ‘/Ow
O
(c) O\/<\
A=

@ o1
A=

"z
T

OH
. O\/‘\/N\(

|I|O

H
H

B = O\/\/NY

62. The major products A and B in the following reaction sequence are

> A

INET June 2016]

(i) t-BuONO, NaOEt
(i) H;0*
(iii) Zn-HCl

ON c
NH,
CO,H
B =

> (B)

O,Et
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O
CO,Et HoN CO,Et
B=
(© A=

NO

0]
CO,Et CO,Et
@ A= b=

63. The frontier orbital interactions involved in the formation of the carbocation
intermediate in the reaction of isobutylene with HCl are  [NET June 2016]

(a) 1 of olefin and 0" of HCI (b) 1t of olefin and o of HCI
(c) i of olefin and ¢ of HCI (d) " of olefin and o of HCI

64. The major product formed in the following reaction is

[NET June 2016]
\)J\N)K NaHMDS
o

O

\____l OTs /w
\\“ ‘e,
W v,
(@]
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65. The major product formed in the following reaction sequence is [NET June 2016]

0
0
‘\\\\\\\\\ (i) )J\/
KOH, EtOH
(i) HCI
(b)
0
(d)
e
0

66. Structures of the intermediate A and the major product B in the following reaction
[NET June 2016]

sequences are

> (A) > (B)
"/, Et3N
/,
— “/CO,H
(a)
B =
A = ',// ‘,
— NCO — “/NHBoc

b =
S ", _~PO(OPh), - ",
"/ NH,
(@)
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//O
() A= B=
\ I//// \ ‘v,
CONj3 //OtBu
J
), B=
) PO(OPh), .,
— //,//”/ B //OtBu
0]
67. The major product formed in the following reaction is [NET June 2016]

(i) HCI, H,0

(1) Et3N, heat

\/\/'\‘/ﬁ‘/oEt
Cl o)
(a) H
o) (b)
o)
-
)
o (d)
o)
oW

68. The major product A and B formed in the following reaction sequences are

NET June 2016

diethlacetylene

diethyl maleate dicarboxylate
N—| — Ph > (A) > (B)

Ts / Cu(acac),
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CO,Et
(a) A= Ts—N

CO,Et

CO,Et
(b) A= Ts—N

CO,Et

\\\\C O 2 E t

=,
CO,Et

\\\COZEt

A

(©)

(d A= Ts—N

69. The major product formed in the following reaction is

(d)

CO,Et
CO,Et
Ts—N
B=
EtO,C CO,Et
CO,Et
CO,Et
Ts—N
B = /
EtO,C CO,Et
CO,Et
CO,Et
Ts—N /
B=
EtO,C CO,Et
CO,Et
CO,Et
Ts—N
B /
EtO,C CO,Et

[NET June 2016]

(i) KHMDS

(i) O~ uph
é>

a

Ol

H
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70. The major product formed in the dinitration of 4-bromotoluene is [NET Dec. 2016]

N02 N02 N02
(a) (b) (©) (d)
N02 02N N02 O2N
N02 Br Br B

r

71. The correct order of the rate constants for the following series of reeaction (Z =

CFs/CH3/OCHs) is [NET Dec 2016]
(a) CF3> CHs > OCHs (b) CFs > OCHs > CHs
(c) OCHs > CFs > CHs (d) CHs > OCHs > CF3

72. The most stable product formed in the following reactionis [NET Dec 2016]

AICL,
heat

’ @ " @ : E;Q .
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73. The correct statement for the reactants A, B to give products C, D is [NET Dec 2016]

0SO0,Ph OH
0
\/\)\ /\/\)\
©)
o
Ph0280\\\\///”\\\\v///l\\\\ \\\V///”\\\V///J\\\\

(a) A gives C and B gives D (b) A gives D and B gives C

(c) A and B give identical amounts of C and D (d) A and B give D

74. The major product formed in the following reaction is [NET Dec 2016]
O
‘ N (i) t-BuLi
>
v (if) ICH,CH,CI
N
Cl
o o (0] (0]
\ NN \ ~
(@) (b)
N cl 7
1
o) 1) @) (0]
©) (d)
N/// N///
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75. The major products formed in the following reaction is [NET Dec 2016]
CS

Hj
) CH3
(11) t-BuOK
3cs2
H;C
w&d@
(0]

76. For the four reactions given below, the rates of the reactions will vary as [NET Dec 2016]

o)
eSS
S
A\
L0000
ON O,N
© OH
OTs H,0
—
J /A
(@ H :
OTs OH
H,0
— >
/A A
(a)1>2and 3>4 (b)2>1and3>4
(c)2>1and4>3 (d1>2and4>3
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77. The major product formed in the following reaction is [NET Dec. 2016]

OH
(a) (b) (c) (d)

Y4 N

78. The intermediate tht leads to the product in the following transformation

Ti(NO;); OCHj
—>
CH,OH

[INET Dec. 2016]

OCH;
H H
(a) (b)
oK OCH;
H TI(NO3),
H

TI(NO3)»

H
© @ OCHj
TI(NOs), ONO,
H

79. The major product formed in the following reaction is [NET Dec. 2016]

1. TMSCN, Znl, (cat.)
2. (i) LDA, THF, -78°C to r.t
(i1) i-pr-I
PhCHO >
3. (i) H', H,0

(i1) aq. NaOH
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OTMS

e e

80. Among the following, the synthetic equivalent of acetyl anion is [NET June 2017]

0] S
(a) )k (b) CH,;CN (c) ( (d) CH;CH,NO,
HsC cl S
81. The major product of the following reaction is [NET June 2017]

0)

(d)

S~
& -y

82. The major product formed in the following reaction is [NET June 2017]

\ NBS (2 equiv)
hv, CCl,
/ reflux
Br
Br Br Br Br Br
X X X
a) b d
/ (b) _ (c) / (d)

Br Br

\_/
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83. The intermediate A and product B formed in the following reaction sequence are

INET Dec. 2016]

SH
n-Bu;SnD
AIBN
CO,H > A > B
DCC, DMAP CeHg, reflux

C6H6’ reflux
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84. The major product A and B formed in the following reaction sequence are

[NET-June-2017]

O O .
i. NaH 0°C FsC OH
» A —» B
CO,Me CH,Cl,
t-BuO

ii Br THF, RT
(@]
o) o)
(a) o
t-BuO
A= B= /
Cco,M
P Wa e on ) y CO,ME
o
(b) 0 0
o)
t-BuO | t-BuO
A —
CO,Me ' / \ CO,ME
2 OH 5 ¢
o
(©)
o) o)
t-BuO B HOC \/@\/\COZH
A= 0
CO,Me
(d) o

0 0]
t-BuO o
A= B=
Br
CO,Me CO,Me
HO
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85. The major product formed in the following reaction is [NET June 2017]

H

1. NaH, CS,, Mel

'

2. n-dodecane heat

T

OH

(a) (b) ()

(d)

Ty
T
Ty

86. The major product formed in the following reaction is [NET June 2017]

1. 1. Mg, ii. CO,, IIl. H;0"
/ 2. (COCl),
3. Et;N
CH,Br
Cl cl
@ // o (b) () Y 0 @
O
(e}
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GATE Previous Years’ Questions
1. The major formed in the following reaction is [GATE 2000]
Me Me

— + CH, (Singlet) ——

H H
H
a \\\ '/, (b) \\ ,,/
( ) H\\\\\ ////H H\\\ //Me
Me CH2CH3
(c) 50 : 50 mixture of above two compounds (d)
H H
2. The product formed upon heating camphene with HCl is [GATE 2000]
(Camphene)

X

(a) (b) a © @
Cl H
Cl
Cl

3. Among the bromides I-III given below, the order of their reactivity in the Sx! reaction is

GATE 2002
Br Br Br
; ; \ ; ©
I I 111
(aIII>II>1 b)) II>III>1 III>I>I1 (II>I>III

Institute for CSIR-UGC-NET/JRF, GATE, IIT-JAM, B.Sc. & M.Sc Page | 42


http://www.genesis-tutorials.com/

44-Karanpur, Near Laxmi Narayan Mandir, Dehradun

Contact: 8171000425, 7252022576
J e riacis Web: www.genesis-tutorials.com
Tutorials Email: info@genesis-tutorials.com

4. The major product formed in the reaction benzoic acid with isobutylene in the presence of
a catalytic amount of sulfuric acid is: [GATE 2002]

YO
gt O

5. Among the following compounds, the one that undergoes deprotonation most readily in the
presence of a base, to form a carbanion 1is: [GATE 2003]

0 0 o} 0 o o 9
! M ” M © M . /\)k
MeO OMe MeO 7

6. Regarding the saponification of M and N shown below, the correct statement is that

C,Hs00C [GATE 2003]

7 ] : / 'COOC,Hs

(a) M reacts faster than N because the transition state is less crowded for M than for N.
(b) M reacts Slower than N because the transition state is more crowded for M than for N.

(¢) N and M react at the same rate because of formation of tetrahedral intermediate in
both cases.

(d) N reacts slower than M beacuse of its greater thermodynamics stability
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7. The enolate ion that reacts with 3-buten-2-one to form (Y) is: [GATE 2004]
@]
0]
0 o} o o
S © e e
(a) (b) © (d)
© 0]
8. The ajor product P formed in the given [GATE 2005]
NaOEt, EtOH
» P
H3C, Ph
Ph CH, HiCq, Ph Ph ! H
(a) (b) ~ (c) * () —
H = H CH HsC
H,C H - 3 3 CHj
74
oH H

9. The order of recativity towards acid catalyzed hydrolysis of the following cyclic acetals is

() Z>Y>X b)) X>Y>7Z

) X>7Z>Y dZ>X>Y [GATE 2005]
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10. Iodo-lactonization of B,y —unsaturated carboxylic acid X with Is and NaHCOs3 gives

OH [GATE. 2005]

X

@) o] I
(a) O (b O (c) o) (d) o)
0) | I"//| ’II///O

11. The major product P of the following reaction is:

CH, [GATE. 2005]
Br,
—» p
dark
'I///CH3
(a) CHs (b Br (©) @
HyC Br CHg HsC. Br HsC CHs
Br BFWCH3
Br CH Br Br
12. The major product P of the following reaction is:
0]
NH>
F COOEt
Me OH
‘ — — » P
F
F OEt
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j;:[?cooa

Me

© F COOEt
F

/j_~/

[GATE 2005]

mCOOEt

W

HO

t:I::;:IE;iE?::COOEt

13. Major compound Q obtained on reaction of P with NaH in DMF is:

COOEt

T

(c) (d)

n

14. Identify the major product P in the following reaction.

e} O
(0]

H

0 0
- COOE - COOEt
| (b)
F N E N OEt
P P
Me
0

aq. NaOH

[GATE 2005]

[GATE 2006]

P
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0]
@)

15. On heating with dilute sulfuric acid, naphthalene-I sulfonic acid gives predominantly

(a) naphthalene (b) naphthalene-2-sulfonic acid
(c) I-naphthol (d) 2-naphthol [GATE 2006]
16. Predict the major product P inthe following reaction [GATE 2006]
OH Me
Me
HNO,
Me —>» P
NH,
0o Me 0 Me
(aWMe ®
Me / Me
Me
OH Me OH Me
(c) Me (d)
Me CH2
OH Me
17. Identify the major product P in the following reaction [GATE 2006]
ou ou (i) CH,CH,/THF
(.
= (i) H;0"
OEt
Q n OCH,CH; ]
@) H?’CHZCM ®) M
OEt X OEt
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o 0
o OCH,CHj
d
OEt @ //JL\\jjjfl\\\
OEt

CH,CH,

18. Identify the major product P in the following reaction [GATE 2006]

SIMe3
_CHyc0Cl
P
T1C14

COCH,

Me,Si COCH; cl — COCH; |
Me,Si
(b) (© (d)

Linked Answer Q.19 and Q.20 [GATE 2006]

19. Identify the major product P in the following reaction

CH;CH(CI)COCI
> P
Et;N/0-5°C

H

COCH,

0
0 0 4 //
/ N ) / CH, (©) \ a @
CH, C

20. In the following wittig reaction, the structure of the major product P and the

intermediate [X], respectively, are

T
Olin
I

w

T

Benzene
Free of

inorganic salts

ol

N\

CHs,
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@
(a) PPh, (b) PPhy
Ar
AI’\___/\ Ar\ /H Ar\__/\ " Y <
H , H (,)
S S
d
(c) PPh, (d) PPh,
Ar
H
Ar\;\/ Ar_ H Ar\/\/ ~ /s
S
H , H (,)
2 o

21. Match he reactions of some p-substituted benzene derivatives (a) —(d) given in List I with
the Hammett’s p-values (1)-(iv) in List II and identify the correct match.

List-1

ag. acetone
—_— —OH-
(a) ArCH, —ClI 70°C ArCH, -OH-HCI
H,0
(b) ArCH, —CO,H

ArCHz -COO +H"
MeONa/MeOH
50°C

(c) Ar-Cl » Ar— OMe + ClI™

H,O

P

25°C

(d) Ar — CO2H Ar—- COO~ + H"

(a) a-1, b-1v, c-111, d-11 (b) a-1v, b-1, c-11, d-ii1

(c) a-1, b-11, c-1v, d-1i1 (d) a-1v, b-11i, c-1, d-i1

List - I1

(i) + 8.50

(i) + 1

(iii) + 0.49

(iv) - 1.88

22. The major product obtained upon treatment of compound X with H2SO4 at 80°C is:

HO
X)

[GATE 2007]

F X
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23. In the following compound, the hydroxy group that is most readily methylated with CH2N2

1s:
q p
HO OH [GATE 2008]
r
HO
(0]
0]
HO
S
(@) p (b) q ©r (d) s
24. In the reaction [GATE 2009]
(0]
< excess
o anhydrous AICl;
ol [X]
Me (@)
the major product X is:
(0] 0]
M
() (b) °
Me Me

o o]

O Me O
(d)

()
Me COOH
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25. In the reaction [GATE 2009]

(0]
J\/\/CHO T 1)
Ph

the major product X is

H COOE
’ CHO :E/\/CHO
Ph Ph
0]
© o H (d) H H
X _COOEt T
Ph)J\/\/Kr Ph
COOEt
H

26. The major product X (based on the preferred conformation) in the reaction [GATE 2009]

H OTs

KH
—» [X] is:

Ol
I

OTs
(a) (b) (d)
0] 0]
27. In the reaction [GATE 2010]
CHs
NNHSO
NaOMe

X
180°C X]
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the major product [X] is

CH3 CH3 CH3

(a) (ﬂ (b) (c) ()

28. In the reaction, [GATE 2010]

WNHz
HNO,
> [X]
OH

the major product [X] is:

(@)
CHO
(a) (b) (C) (d) @
OH

29. Identify the most probable product in the given reaction [GATE 2012]

O,/benzoyl peroxide
» Product
OOH
OCH
OCH
(a) (b) (c) (d)
OCH
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30. Show below 1s a Hammett plot obatined for the reaction [GATE 2012]
O 0
)k = )J\
e
Ar cl Ar OH
A
p=-4.4
6 .
8' \\'\\_‘- p= +2.5
< —
~
&n
S)
—
g
o

The change in slop of the plot indicated that

(a) The reaction does not follow linear free energy relationship

(b) electrons are being withdrawn from the transition state in the mechanism
(c) electrons are being donated to the transition state in the mechanism

(d) the mechanism of the reaction is changing

31. In the reaction [GATE 2012]

0]

KOH - EtOH
» Product

the product formed is

O
O
@ (b) <I (C)@ (@
CHO

Common data for Questions 32 and 33. [GATE 2012]

Consider the E1 reaction of tert-amyl halides from the energy profile diagram

Institute for CSIR-UGC-NET/JRF, GATE, IIT-JAM, B.Sc. & M.Sc Page | 53


http://www.genesis-tutorials.com/

44-Karanpur, Near Laxmi Narayan Mandir, Dehradun

Contact: 8171000425, 7252022576
'J e riacis Web: www.genesis-tutorials.com
| Tutorials Email: info@genesis-tutorials.com

Energy

v

Reaction coordinate

E1 reaction
§ Elmecton /\”/ N /\/

R-X M N

32. In the above reaction, X Cl, Br or I. Based on the graph, identify the alkyl halides (R-X) as S1, |
and S3

(a) S1 =R-Cl, S2 = R-Br and S3 = R-I
(b) S1 =R-1, S2 =R-Br and S3 = R-Cl
(c) S1 =R-Cl, S2=R-I and S3 =R-Br
(d) S1=R-1I, S2=R-Cl and S3 = R-Br
33. Identify the product P: and its yield relative to Pa.
(a) P11s M and is the major product
(b) P11s N and is the minor product
(c) P11s N and is the major product

(d) P11s M and is the minor product
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34. In the cyclization reaction given below, the most probable product formed is

[GATE 2012]

-||III|23

Z

fobl

i
2~
3
&
o
<]

@)

T
@)
T

(b)

~
o
~

~
o
~—~

(d)

%, OH

= 5
O

., ’y ////
éo é//o

35. The major product formed in the reaction given below is

[GATE 2013]
NH,

NaNO,, aq, HCI

[
{

0-5°C

NG, OH

(a) (b)

NO, OH

© @

36. The major product formed in the following reaction is

H [GATE 2014]

D
N Ph
H,0,

heat

Ph

PhSe

Ph \
(a) ph/\/ o (b) () i (d) —

Ph Ph Ph Ph
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37. The major product X and Y formed in the following reaction sequence are

0 [GATE 2014]

N NO, TiCl,

> X —» Y

EtONa, EtOH H,O0
o 0
0 0
by X= Y=
_ v (b)
NO, NH,
NO, o NH;
NO, o NO,
OH OH o
Y —
(c) X= Y = d x=

38. The corrects order of the solvolysis for the following chlorides in acetic acid is

O/ O/ O/ s

(IT) (111
(@) II>1I>1II1 () III > 111 >1 (II>I>I1 (I>III>II

39. The correct order of reactivity of p-halonitrobenzenes in the following reaction is

NaOMe
—_—
X MeO

(a) p-chloronitrobenzene > p-iodonitrobenzene > p-fluoronitrobenzene > p-bromonitrobenzene
(b) p-fluoronitrobenzene > p-chloronitrobenzene > p-bromonitrobenzene > p-iodonitrobenzene

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

40. Solvolysis of the optically active compound X gives, mainly

e0 N [GATE 2015]
e AcOK
—_—
AcOH
OTs
Me

MeO

(b)
OAc OAc
(optically active) (optically active)
Me Me
MeO
(d)
OAc
racemic racemic M
(optically 1nact1ve) (optically inactive) ©

41. The major product formed in the following reaction is

Me
Ac,0, NaOAC
:
H,O
Ph 2
s
Me

[GATE 2015]

Il
(0]
Me Me Me

(c) (d)
OH (@]

42. The major product formed in the following reaction is

PhBr(i. equiv
Cat. Pd (PPh;),
>
KOAc, DMF
0 CH,

[GATE 2016]
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Ph
Ph Ph
X X
(2) ‘ (b) pp (© (d)
O CHs o) CHj o CH3 o CH3

43. The major products X and Y formed in the following formed in the following synthetic
scheme, are;

[GATE 2016]
P (1) ( B ,cat. H"

N ® o
H (H5C),S — CH,
benzem(SO/\l;?) - (X) > (Y)
(i) &
o
(iii) H', H,0
(iv) aq. NaOH, heat
) o /
@ (b)
X = Y= -

(©) “
9] 0 0
X = Y= X= Y=

44. The major product obtained in the following reaction, is

H (i) LiNH, (2equiv.) liq.NH;3
(ii) C;HsBr(1 equiv.)
(iii) Hz 0%

H-C=C-CH,0

(a) HyCH,C—C==C—CH,0H (b) H—C ==C—CH,0CH,CH;

(c) H;CH,C—C==C—CH,NH, (d) H—C ==C—CH,NH ~ CH,CHjs
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45. The major product formed in the following reaction, is [GATE 2016]
(i) CH,l
N(C2Hs), >
(il)) NaHCO;/MeOH, warm
OCH;
B
N(C,Hs)
(o]
CHj
N/
(d)
CaHs
46. The major products M and N in the following reaction sequence are [GATE 2016]
LiPPh, CH,l CH,
H3Cyy,, \\\ — > M) —> N) + Lil
H,CO /Pth

OLi

H3COJ—<

(@)

(b) J—<
H,CO

© J—<
H,CO
HCO

PPh,
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47. Among the following decahydroquinoline toluenesulfonates (Ts), the one that yields 9-
methylamino-E-non-5-enal as a major product upon Aqueous solvolysisis [GATE 2017]

Ts TsO

o)
Z

2 H
.

QI =

(b)

(a)

Tlinn
Ty

O
\\\\\\
I s

(d)
R
Ho |
CHs
48. The product obtained in the following solvolysis reaction is [GATE 2017]
W\OTs OAc
‘ o NaOAc / AcOH
AN -

0] CHj OAc

Enantiomerically pure compound

(a) a racemic mixture of trans 1,2-diacetoxycyclohexane
(b) enantiomrically pure trans 1,2-diacetoxycyclohexane
(c) racemic cis 1,2-diacetoxycyclohexane
(d) a mixture of cis and trans 1,2-diacetoxycyclohexane
49. The major product obtained in the following reaction is [GATE 2017]

) 0

2,2-Dimethoxypropane

MeO OMe (cat, p-toluenesulfonic acid)

OH OH
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(@) (@]
> N
(@) (@)
i >
OH OH

) 0]

MeO OMe

(b)
o) 0

P

0 O\F o O\ﬁ
() Meoocg\i/o (d) og;/o
OH o
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TIFR Previous Years’ Question

1. Rank the following molecules in order of electrophillicity (from most to least electrophiilic)

[TIFR 2010]

)OJ\ O O |

CHs )k )k )k CHs
Me T/ Ve . Ve S/CH3 Me o

(1)

&, (ii) (iii) (iv)
(@)ii>iii>iv>1 () I>iv>iii > ii (c)ii>iv>1iil > (d) I>iii >iv >ii

2. What would be the final major product of the following chemical reaction if it is carried out
twice, once at 5°C and the second time at 45°C? [TIFR 2010]

o)
| o

HsC CH + OH —>
©

(a) H3C——CH at the both the temperature

OH 0 (O]
| I

J
(b) H;C (|_3| CH, CcH at5°Cand H3c——(|_3|:CH—CH at 45°C and

¢! T"'
(©) H,5C (HJ CH EH at 5°C and H3C——CHI——’CH2—CH at 45°C
o@ o OH (|§9
(d) H5C é CH, EH at 5°C and HyC——§—CH=—CH at 45°C

3. What is the major product if HBr (in excess) is added to HoC = CH —-CH2 —OH [TIFR : 2011]

(a) CHs —CH(Br) -CH3 — Br (b) H2C —CH —CH,>— Br

() CHs —CH(Br) —-CHs — OH (d) CH; —CH(OH) —CH, — OH
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4. Predict the product X and Y for the following de-protection reactions [TIFR : 2014]

KOH, MeOH/H,0
2 > X

OMe

COOMe

Pg Liver Esterease

'
pH 6.8 Y

OMe OMe
a
X OMe Y OMe
COOH
COOMe
(b) OMe
X OH Y
COOH
(C) COOH
Y (0]
X

Me
OMe
COOH
(d) " COOH v

5. When 10 mL of each liquid of liquid pairs listed below ae mixed and then allowed to stand,

which pair is most likely to separate into two layers? [TIFR 2014]
(a) carbon tetrachloride and hexane (b) ethanol and methanol
(c) carbon tetrachloride and methanol (d) hexane and pentane

6. Thiols are important molecular species present in cells and can mediate cell signalling
processes. A procedure for detecting thiols has been recently reported based on the following
reaction. Predict the structures of reaction products [TIFR 2015]
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/O—@J O\Q + ‘( LU
0=S SN
N !

(a

N
O LA
(b) S/ @) o) )
oSty
© O=8/>¢ Q

I
é}
.

(0]
(@)
N
/@: j& °
d S
(@) o ] 1 . C
Ny
7. A catalyst: [TIFR 2015]

(a) Participates in the reaction
(b) Does not effects a reaction energy path
(c) Always decreases the rate for a reaction

(d) Always increases the activation energy for a reaction
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8. What is the product of the following reaction? [TIFR 2016]

PPh, PPh,
U + PBr, DM

® ®
/P\ _‘ P l >
Ph,P PPh," P~ \Pth
(a) | g (b) o *
r3 Br3 "/,//
7By
@
Br
P\
© thp/ PPh, + (d) none of the above
©
Br ‘y,
3 ’////Br

[TIFR 2016]

NA[(\/Q

+Y

9. Predict the products X and Y of the following peptide ligation reaction.

SH
PPh,

H\)O]\ H -N3/\H/H\/@
\n/ . S/\ﬂ/ ~ ) 0] ) - \([)]/

(0] (i) H,O

SH 0]

PPh,

@ 5 PPh,

e

SH

PPh, \\\"//

z
>~
X
ZI
[
@)
»
®
<
Il
@)
ZI
T gi
@)
»
=2

o
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SH
I
SH SH
PPh,
(c) ® ® Y =
PPh, o PPh,

2

N

H

o PPh,

T

N
H
YZY
@)

PPh,

I

0]

10. Predict the products of the following reactions between cis-2-butene and singlet and triplet

methylenes

(a) singlet= A

N

(b) singlet=
\\‘\‘ \\“‘
N\ N\

@ single~ /\
\\\\“ \\\\\“ ';///
N S 2

Y,
Z,

N\

(d) singlet=

triplet =

triplet =
\\\\\\ N =,
N N\ 7

[TIRF 2016]

C
— N\t Ny T

triplet

\\\ ’ ’/
N\ 7,
N &

’
”

\‘\‘ ”

\) 7,

N\ %
N\ 7
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11. What is the product of the following reaction? [TIFR 2016]
// \\ ethyl acetate
/N N\ + 1/n (HCHO)n + Me;SiCl >
Dip Dip 70°C

Dip = 2, 6-diisopropylphenyl

/= \e /T \o o

N © N N ) ;
(a) Dip/N\c/ e Cl (b) Dp~ \C\:/ o
liMe3 Cl
> ©
© Dip/N\C/N\Dip Cl (d) None of the above
LiMe3
12. What is the product of the following reaction? [TIFR 2016]
AgBF,
—_—
PhCl
CI\”/O
0]
(a) (b)
+CO, + AgCl
/ F,B
\ e i
(0]
0 Cl
d
©) (d)
=HF
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13. Predict the major product of the following hydroboration reaction [TIFR 2017]
R
N heat

BH + CH,CH=C (CHy), —————>

R

\B/ /\)\ T
(a) _R (b © "Ng (d) B
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