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Aromaticity
0O1. Which Molecule is aromatic?
H
/B
/ \ > o \o
0 o
W @ —
] 2 3 4 %
g)1,2and3 h) 2, 3 and4 c)3and4
QL Which Molecule s aromatic?
@ @
3 > 2 > 3 >
a)l,2,3and4 b)jland 4
Q3. Which Molecule is aromatic?

1)/\ :

a)1,2,3,4and 5 c)2,34,5 ¢)1,2,4and5

2, 3%,

Q4.

@]
1,2, 3and4 c) 2,3 and4 d) 2,4and5
Q5.
o
@

o

N J i 2) r 3) r 4 ’ 3
J/ NG g

0 0 f .

a)3,4ands b) 3and 4 c}2,3,4 and 5 dj1,4and5
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Q6. Which Molecule is aromatic?
0
S
a) b) ¢) I , d)
N
H
Q7. Which Molecule is aromatic?

Q8. Which Molecule is aromatic?

a) ’ by

Q9. Which Molecule is Anti aromatic,

¢)1,3 and 4 dj1,3and s

=
‘g
MV
=
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Qi Which Molecule is Anti aromatic.
Q o) =
) 2) 3 ’ 1 B
\> l> 3) ) T
O
ajl,3and 4 k) 2and4 €)2,3and 4 d)jland3
Q2. Which Molecule is Anti aromatic.

- "
N 2) AsH 3y
H
aj)l,3and 4 b} 2and 4 ¢)2,3and 4
QI13. Which Molecule is Anti aromatic.
Ql4. Which Molecufe is aromatic,

T R
LN
3)
H
N
o ™
NS
N
H
6)
d)1land?2
O
/ @
) 2) 3) 4)\ /
aj3and4 b) 1and 4 ¢} 2and 3 d)iand2
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~ Ole.

Which Molecule is :\‘().\i zn‘om"atic'.’
&
]
J 2 3 > 9
)]
a)l,4and5s b} 3and4 c) 4 and 5 d} 3,4and5

Ql7. Which Molecule is NON aromatic?

O 0

alland 4 b) 3and4

8. Which Molecule is NON aromatic?

Ny =
b P

g}land 4

019,

(320,

d) 1,2and 4

d) 1,2and3

Answer Key

1.(b) 2.{b) 3.(b) 4. (c) 5. (c) 6.{c}
8.{d) 9.(b) 10.{b) 11. (b} 12. (d) 13. (b)
15.(d) 16. {d) 17.{d) 18.(d} 19. (d) 20. (a)

Head office: 28-A. lia Sarai, Hauz Khas New Defhi-11G016,
Contact:011-26511021, 8285787633, 8800927759, 9582285416



Alchemist Science Academy CSIR NET/IRF, GATE, TIFR & IIT-JAM

Aromaticity
NET /GATE Previous Year's Question
Q1. Among the carbocalions given befow [NET June 2011]
@
] ®
| A\

H

tn} (h) {c} %

{a) Ais homoaromatic, B is antiaromatic and C s arematic
(b} A is aromatic, B is antiaromatic and C is homoaromatic,
{c} Ais antiaromatic, B is aromatic and C is homoaromtic .

(d} Ais hamoaromatic, B is aromatic and Cis antiaromatic.

Qz, Among A-C, the aromatic compound are [NET Dec. 2011}
) ) o
’ ;;‘1’% \
{aJA,Band C  (b}AandB {M%}(c @,\%%& C {d) Aand C

Q3. The correct order of acidity of thg“g@mp SA-Ci [NET Dec. 2012]

(dYA>A>C

[NET Dec. 2013]

()
(@) Al.\ {h) d (© ()

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110018 ,
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{NET Dec. 2014

._w_.,._.__,,____..—-._.._-._..._.._.__u._/._,;.‘

as. The compound that is antiaromatic is
H
B
@ A@ @ D
i (mn am vy
{aht (byu (cym

Qb. The compeunds that gives precipitate on warming with agueous AgNO, s

ar 8r
() © (b m

“YM i iy, S
Q7. Correct match for the product of the reaction in %ﬂ%é&%ith the properties in Column-B is
" %z%z \ [NET Dec 2016]

™
%ﬁ%aﬁmﬂti(:

%'?? L
- i{ﬂ%% o {Q) aromatic

heat ———»  (R) nonaromatic

+ 2K

+ 2K —‘E?i"‘ (%) homoaromatic

(a} (i)-P, (i)-S, {iii)-R, (iv}-Q 2.{1)-P, (ii}-R, {iii)-Q, (iv)-5
(c} (i)-Q, (ii)-R, {1ii}-5, {iv}-P 3. {i)-S, (i}-Q, {iii)-R, {iv)-P

—— T

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact 1 011 -26511021, 8285787633, 8800927759, 9582285416
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Q8. The correct statements about following species is {NET June 2018]

® o o

(M an [

(a) Both A and B are aromatic

(c} Ais nonaromatic and B is antiaromatic

L.(a)

8.(b)

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
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GATE Previous Year's Question

Q1. The following hydrocarbon has a dipole moment of 0.8 D because {GATE 2000)

<

(a) [t exist as © in which both the rings exhibit aromaticity

A :

(b) Change separation permits conformation stability
{c) The two rings are of different size

{(d} The moiecule obeys 4n + 2 Huckel rule

Q2. Among the resonance forms given below, the oneswh

Q3. [GATE 2008]
o
(d)
e
Q4. IGATE 2009]

T,

(&) aromatic and has high dipole moment
{b} aromatic and has no dipole moment
{c) non-aromatic and has high dipole mement

{d} anti-aromatic and has no dipole moment.

Head office: 28-A. Jiz Sarat, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 10
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Q5. The decreasing order of the reactivity of the following compounds towards electrophifes is  [GATE 2010]
N N g
Il Hi
{1 [ j {1 J ity ~
N S N
H
(a) >t >t YYEIES: ) i>1s1 (d) 1> 41 > 11
Qé. The decreasing order of acidity of the marked H of the following molecules [GATE zglﬂ}
k2
~Y
=i
e SN\
o, ‘*%;)% i
: il O'O H1 959 N
oM HT My _ %&ﬁ
@3&\“% el
2 I,
{a) =111 By =1>1 fmi>igl g HE) > 1501
Q.
Sy
A
_ Answer KeYy
£ )
1.(3) 2.(d) 55:% 4 .(a) 5.(d) 6.(c) an
TIFR Pervious Year’s Question
Qi [TIFR2017]

c)antraromatic, because it is planar and it does not follow Huckel's rule

(d} nonaromatic, because it is not planar and it does not follow Huckel’s rule

Answer Key

Head office: 28-A. Jia Sarai, Hauz Khas New Delti-110016,
Contact: 011-26511021, 8285 787633, 8800927759, 0582285416 11
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g)L

Geneml
Ol The decreasing order of stahility of carbocations
@
®
i) !
a) 3»2> =4 by [»2>3>4

The decreasing order of stability of carb

¢) 123=2>4

ocation is more stable

Q2
a) 427123 b) t»2=374
Q3 ke decreasing order of stability of ce
] 0
S
o
< & & N
%%;ﬂw% i
m@f Yad ¢y 1242322 b) =324
' c% P
Q4. e &Stéﬁ)lllly of carbocation is more stable
® 4
2) \[/ 3 !
H H OMe
p) 42123 ¢} 2»3>421 d) 4> =23
Q5. which Carbene is more stable
a)Ck, by CCl, ¢) CBr; d) Cl

Head ofﬂce 28-A.
Contact: 011 -26511

Jla $arai, Hauz Khas New Dethi- 110016
021, 8285787633, 8800927759, 9582285416
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Q6. The major product formed in the reaction given below is
L HiBr
A e R R, e B
IS N S o
B B
YIS T T T e N T e A = ST

- Br
B S PR N B = S B = S~

o %
Q7. The major product formed in the reaction given below is g
H>50,
80 9 -
SO:H
S0sH
apa = OO b) A= CIA -
SO,H
SO,H
Q8.

OMe
dy
Cl
Ci
Q9. %&Ihéana}or‘?pgoduct formed in the reaction given below is
- N &
Heat
Ny
! QC"”E 'M o o
N N
H H N N G

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 13
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Qi0.  The major preduct formed in the reaction given below is
N3
444?\\0///\\\
Q4N OH PhCl: 536G °C
H
H H
i J ) j\ J ¢) 9 d)
& 4

2N G Q5N [l e’ 0N pu— QN

QI The major product formed in the reaction given below is

Heal

QI3

- Heat
;.g" R N3 COOMe -
COOMe
COOMe
AW I DL n
CQOOMe
COOMe

Head office: 28-A. lia Sarai, Hauz Khas New Delhi-110016,
Contact ' 011-26511021, 8285787633, 8800927759, 9582285416 14
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QU4. The major product formed in the reaction given below is

CH;Li
BFM -
Heat

Ra

The major product formed in the reaction given below is

Y

a) C

0] COOMe

7 5
Q6. The major product formed in theig{i&b

B .
b lr ﬁﬁ"“} OMe
KOH/CHA.CL
- o
<|_ome <[ ome
O WD
AR O

ﬁlc maJorprOduct tormed in the reaction given below is

*‘K’\“"

KOH /CH,Cl,
/ R

N ! N N
a) P b) P ¢) d)
N N cl

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact:011-26511021, 8285787633, 8800927755, 9582285416 ib
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N Ql 8. I'ne ma;or product fmme,d it
/K H'JOI H
Et
0 Et
a) /u\/\\ph )j\)\ ¢) WO d)

019.  The major pro

20.

aj
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1 the ILstlOH piven below is

duct formed in the reaction given below is

Ci

New Delhl 110016

Contact : 011 —26511021, 8285787633 8800927759, 9582285416
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Q22 The decreasing order of stabifity of carbanions

o £h
o CD .
]
a) 3=1>2>4 b) 3=2>1>4
Q23 The decreasing order of stability of carbanions
A
S 3 G
D U 2) e ey
a) 3=2>] b) 1=3>2
124, The decreasing order ot stability of carbanions
S02Ph cocH
o 3
1 He 2) HgC/
a) 1>2>3>4 b) 4>3>2>1 ®§3>2 h) 4>1>2>3
(325, The major product formed in the reactioq (Tl\’m;g%‘\g

Ké:& el

o] ol
COPhR
o
dy
9] NC o]
COPh
Q26
0 Ph
% OCOCH;
N KOH
'ﬁ; ——————-
%
NO,
0 Ph o] Ph 0 Ph 0 Ph
OH o
a) b) ) d)
NO5 NO2 NO; NO,

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi- 110016
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 17
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027.  The major product formed in the reaction given below is
CN
Na(QH
COPh e
PhQ,8 CH;Br
NQO 2
CN CN oN ol
op oPh CoPh COPh
mphozsfwc n hnmogs/\/bc ] PhOQS/\K\/ (ﬂPhOgS/I\(\/
NOo NO; NO»
Q28. Which Free radical is more stabie
. e .
a)y T by  NH; ¢) O
(29.  The major product formed in the reaction given below is
8r
|
N

NN

P
P

N
i
O30, The decreasing order of stagﬁﬁ?}f of acidigproton these molecules
ai
NC 0N CHO
til v
o) tv=1=[1=18l dy Iv=I=0=11
Answer Key
4. (d) 5.(a) 6.{c) 7. (a)
11. {a) 12. {b) 13. (a) 14. {b)
18. {b) 19. (b} 20.{c) 21.(d)
25. (c) 26. {a) 27.{c) 28, (d)
29. (a) 30. {c) -

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact : 011-26511021, 8285787633, 8800927759, 9582285416



Alchemist Science Academy CSIR NET/4RF, GATE, TIFR & IIT-JAM

Acidity, Basicity and Nucleophilicity

Ql. The decreasing order of acidity of these molecules
Ot
oH OH OH
i NO;
NO, NO,
! 2 3 4
a} 3=2>d| b) 1525324 ¢} 423
Q2. The decreasing order of actdity of these molecules
OH
OH
Me
1 2 4
a)4>2=3>1 = d) 243
Q3.
COQOH
Me
4
€) 4=2>3>] ) d=i=322
Q4
/\ COGH
HOOC COOH
H
oocC COCH COOM
2 -
] = 3
ay 1=3=2 b) 3=2=1 c)2=3x] d) [=2=3

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800527759, 9582285416 19
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VNQSTV 1hcdcmta§ﬂgommrofaddﬂ)ofﬂwsemORCMCS 7 .. T
COOH
COOCH f\( COOH COOH
‘J: NO,
| 2 :
a} 1 =324 by 4»2=3>1
Q6. T%edmmmyngOMQwﬁkahymSOMﬁm1
Me_‘_’"NHz Me
!
a) 17322 by 2123
Q7. The decreasing order of basicity in gases phase
ME"—”'NHE
|
a) 1232 b) 213 g% %, Qso.. d) 1223
Q8. The decreasing order ofbas;ég;g}y ina so?ﬁﬁon
S~ ~_" //J
2 3
I, i c) 3721 dy 152=3
P
% iv = = - e ~
Q9. Ehe’ iecrca@’u.;_(_g order of acidity of these molecules
X% N %, CHCOOH CH,COOH GH,COOH CH,COOH
T 3 Cl Br |
1 2 3 4
ayl=2=3=4 b) 21254 ¢) 3214 d) 123224
Head office: 28-A. lia Sarai, Hauz Khas New Dethi-110016,

Contact : 011 -26511021, 8285787633, 8800927759, 9582285416
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Q0. The decreasing order of acidity
HC —=CCOOH H,C=—=—=CHCOOH CH;CH,CHOOH
] 2 3
a) 1>3>2 b) 2=3>1 ¢) 3=2=] d)=2>3
Q1L The decreasing order of acidity
COOH cooH COOH % .
|
a) 123=2 by 2=3x1 c) 32>
Q12.  The decreasing order of acidic species
Me
Me HOOC ——Me
HOOC Me
i
ayl=2»3>4 dy 1324

135,

COCH

-
-—

d) | =3>2=4

CN
HB’G \/\ )\
COOH COOH
3 4
1) 132324 b) 25314 ¢)1>3274 d) 1222453

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 21
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&
i

QI < The decreasing order of acidity of these molecules
COOH COOH
COOH :? COOH
@*‘ +/©
+NMea PMes H MezAs
| 2 3 4
a) 15243 b) 2545153 ¢) 374521 d) 1525374 %%;%%
Q106. The decreasing order of acidity of these molecules
Q O
O O O 0
M Meo/u\/[LOMe
I 2 3
a) 1=2»4-3 B 24133 o)y 422> 133y,
17, The decreasing order of acidic species .
D o
HCOO CH;CO00 Cngwgcog

4

| 2
a) 12243 by 224133 d) 1>2>3>4
Q8. The decreasing order of basicity
COOH
COOH CO0OH
OH OH
3 4
c) 47321 d) 1>2>3>4
H N
O O
9 P
3 4
a) 13524 o) 1>224>3 d) 1>2>3>4
(20, The Most acidic compound
S i !
H
-
@ @ \B / I
. N N c)
o U Y &
H I—li 7

Head office: 28-A. Jia Sarat, Hauz Khas New Delhi-110016,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416
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Q2 l‘. The dcc}';‘;is.i;g n?du of basicity
H
/
{ \ Y
) g —
b O 2) N H 4) DN H
N i
H H
a) =322 b} 2>4>1>3 ¢) [>2>4-3 d)l=253>4
Q22 The decreasing order of nucleophilicity in polar protic solvents
@ S
1) TeH 2) (gef! 3) SH
a) |32 b) 23 )= 34 €) #2243
023 The decreasing order of nucleophilicity in polar protic setvents
)
Iy F 2) %r
a) 1=3=2=q4 b) 4>2>3>
Q04 The decreasing order of nucleophilicity
@ Oe) .:‘,’ ¢
) =0 2) 3) %
a) 1»3>2>4 b} 4>2>3>] %%‘) 2>3=d | d) 12>3>4
Q25 The decreasing order of acidity
® H
Hf‘f = N
/ | )
H@ 43 N/ N
c) 2=3=dx) d) 122304
Answer Key
Egd)y % 2.(b) 3.(a) 4. (1) 5.(b) 6. {b) 7.4¢c)
8. (b) 9. {a) 10. (d) 1.Ad) 12.(c) 13.{c) 14, (d}
I'5. (b} i6.(¢) 17.(c) 18. (a} 19. (¢} 20.¢c) 21 (d}

22.4dy 23 (b 24 (dy 25 (a)

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416 23
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[NET JUNE 2011}

Ql. The correct order of acidity of the following compound A-Cis

CF; Me M
FBC JAN /
l p CFs Me " Me
FiC
CF, Me
A B c
alB>C>A byC>B>A cJA>C>8B

The order of basicity of for the foliowing anions is fNET JUNE 2014}

Q2.
© o®
O
NO;
()
{a) 1>l >y dyHi>1>i
Q3. Consider the statement about the foilowing §??Lﬂl Bk [NET JUNE 2014]
ph” "CN Ph
X Y
: .
A)Xand Y are resona,gce sg?ucf% B} X and Y are tautamers

Sy,
C} Y is more basic than E D) X is more basic than ¥
§@§%§% -

The correct stataghg(s %ong the above is/are

by C c)BandD dyBandC

f@%

alA and C ': gﬁ %,
Q4. The patéof%e&%ﬁ“é’lvents in whic

h PCls does NOT ionize, as [NET JUNE 2014}

C} CeHs, CCly d)CHg(:N CgHs

gh% 3L i % CHsNO: b} CH:CN, CCla
: "“*’F%E‘h{;re‘ct order for the rates of the electrophilic aromatic substitution of the foilowing compounds is
[NET JUNE 2014}
Ci
Ry
»
(n (413)
alt> >l by 1> 1> li SRIERES d)i> =il
”““”‘Mﬁ"(_f“”""””“H;EZEE;EgAJms;;TE;EEE;E;;BQEAI&EEfM"”""””‘_""”””
24

Contact : 011 226511021, 8285787633, 8300927759, 9582285416
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Qe.

Q7.

Qs

The increasing order of pKa values of the circled hydrogens in the following compeounds is

ajbeli<Iil

The decreasing order of basicity of the following compounds is

ajl>it> =1V

il >N>t>v

The carrect order of heat of hydrogenatiofi

() > 1> 11l

Ey

(A) X reacts faster than ¥

(C} X and Y behave as Lewis acids

(a)Aand C

O; ®\N’CN WO

BFai/k N+

N H N SINH, Me

Me

{1 {n (Hly [NET DEC 2014]
b) 1<l <l il <<

N N
) )
9

() ()

byjIival>1> 1
R, Y
MIVEIETE U

Fou S
)

&

= N
rféfﬁ?e following compound is [NET JUNE 2015}

““5”]%@. EX

Me
Me M
\/ﬁl e\%\me
Me {v)
(I
bYl=1>1>V
(d) V11>
[NET JUNE 2016]
Ph
)>LH
Ph
Y
{B} Y reacts fatser than X
{D} Xis stronger bronsted acid than Y
(b}Aand D (c)Band C (diBand D

Head office: 28-A. lia Sarai, Hauz Khas New Dethi-110016,
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416
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QlO. The correct order of pKa values for the compounds X, Y and Z s INET JUNE 2016]
o CN H H
(\\'/4 NC H 2
N—H
\/j( ~CN P >
) NC —
) vy ON @
a)X>Y>12 BYY>Z>X c)Z>%>Y d)Y>%>2
Qii.  The correct order of the bond dissociation energies for the indicated C-H bond in the follow
is
{w
(A) (B)
a)C>B>A bjA>B8>C
Q12.  The correct order of the acidity for the following compounds is [NET DEC 2016]
@]
% 8]
(A)
{a) B>C>A b)c’%gsnx,_ )B>A>C d)C>A>B
Q13.  Molecular orbital interactions |nvo]vec5 t‘ﬁ%_the First step of the following reaction is [NET DEC 2016}
; Br
o~ [
Br
%‘;»ﬁ : i,
thvc —3>»C %@%%2 %@_ ) Nar —* Occ C] TMe=c —> Tar6r d) Ngr 2 Ce=c
al4. yp égpof{he following compound is [NET JUNE 2017}
% §
A |
%\ﬂ@
B, N
523‘ -horabicyclo[3.3.1}nonane b) 1-borabicyclo[3.3.1]nonane
¢} 9-borabicyclo[3.3.0lnonane d) 1-borabicyclo[3.2.0}octane
Q1i5. The correct order of pKa values for the following species is [NET JUNE 2017}

a) PANH | <i-Pr;NH} < PhaNH b) PhyNH 3 < PhNH <i-PraNH 5

¢) i-PraNH ;< PhzNH ;< PhNH G) PANH | < PhoNH y < i-ProNH

Head office; 28-A. }ia Sarai, Hauz Khas New Delhi-110016,
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416 26
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Qle.  The order of basicity for the following heteracyctes is

[NET JUNE 2018]

l '?*
H H
A B c
(@) A>C>8 bjC>A>B c}C>B>4p d) B>A>C %
4 %
Q17. IUPAC nemenclature of the following propellane @L% %}J%E;%OISJ
B, A .*.;.
W ow % %
j w0
o W g
A é’f%m%%j
o, B, Th
a} tricycle[1.1.2.0%%pentane b) tncyclo[l 1.0 {éﬂg]p ;gge
¢) tricyclo{1.1.1%.0"5]pentane d) tricycfo A, 1@%« Fentane
— B U e e .__....%%;___,_,_ e
Answer Ke »
6.{c) 7.{c)
13.(a) 14.(3)

—

Head office: 28-A. }ia Sarai , Hauz Khas New Dethi- 110016

Contact : 011 -26511021, 8285787633, 8800927759, 9582285418 27
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Gate Pre\nous Year S Questlon

Ql. in allene the hybridization of the central and terminal carbans respectively are [GATE 2002]

a) sp? and sp° b) sp? and sp” ¢} sp and sp’ d) sp and sp?

otonation most readily in the presence of
[GATE 2003]

Q2. among the following compounds, the oné that undergoes depr

abase, toforma carpanion is:

0O O q O
)\)!\ MQOM OMe MeO
(@) (b)

The correct order of the basicity of the following compound is

Q3.
o O
o G
|
| li
a)Iv > 1l > (=1
C}IV>I[|>I>II
Lol W
Q4. The increasing order of basicity 3n g;};g‘;ﬂt}ig&fﬁc’g}mwmg is [GATE 2007]
Y
- o {CH3)2N N(CH2)
CH ) N N(CHj)
CHaN  NE %%%"% 3)2 32
(CHa)2 { @3 %"”%H OCH3
’;.‘""'.. ‘?‘;f
& %%
= O CH30 OCH5
Z
>'> }Y‘g‘)%( b}y« Z<X ) X<Z<Y dy X<y <2
Qs. %ﬁ\ %l}e rﬁono protonatm of adenine (X) in acidic solution mainty occurs at {GATE 2007]
*%
“% o)
NH; o
@ N
N
L » ™
N NG
@ H
a) Position 1 b} Position 2 ¢} Position 3 d) Position 4 or 5

Head offlce 28 A }la Saral Hauz Khas New Delhl 110016

Contact : 011- -26511021, 8285787633, 8800927759, 9582285416
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Qs. The decreasing order of nucleophilicity for the following anions is [GATE 2009}

CHsCO -, CH0", CeHeO, NO |

a) CH:CO , » CH30" > CeHsO > NO | b), CH0 > NO | > CsHs0" > CHiCO

¢} CH30" > CeHs O » CHiCO 5 > NO d) CsHsO > CH;0 > NO, > CH;CO .
Answer Key

1. (¢} 2.{a) 3.c) 4. (¢}

TIFR P s Year’ es n =
revious Year's Qu %% %

Qi. Rank the following molecules in order of electrophilicity {from mos&gﬁl‘o éast electraphilic} [TIFR 2010
*ﬁ‘i} %
o o T
£ . Cang O
e e A et ™ T
Me Me” Cl %‘ Ted Me” Q7
(i) iy 27 i) (iv)
AR
%
a)ii > il »>fv > | P l%zf“ftifsﬁuwu

chii > iv =il >

Q2.

[TIFR 2011]

Answer Key

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 5582285416 29
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Reactlon Mechanism

Ot The major product formed in the reaction given below is
O\
IBH
Catyg p—— H Q =
BI'E
NaOMe
OMe Br
a) C4H h) C4H
1 Lallg \f/\\H )y 9\%\}{
H H
Q2 The major product formed in the reaction given below is
cosr
COF BCh
CiHoC COI
CoOBr COoct fole]
FOC cor FOC cor coc!
0 Q O
aj h}
Q3. The major product formed in the reactlon @V’E%gg%i%v&as
e::?’m 2 j,i’
Na(Et
V
¢) /P\ ) o
+ -~
Me sN— NaOE!1
H—t—Me
Ph
Ph Ph
EtO—f——H H-—tOEt
H /
b) Ph e) H——T—Me d) H-———Ma
Ph Ph Ph

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi- 110016
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416
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Q5. The major product formed in the reaction given below is
Cl
NaOlt
H

\\‘\\
aj b) ©) ) d} %%
f,,/ 3 %
e Y

Q6. The major product formed in the reaction given below is

HO
aj b}

0

%/ LiNIL

Q7.

Me

d)
COCH,

Qﬁﬁpz‘oduct formed in the reaction given below is

Ag}()

—— e Y

0
8]
a) d)
Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact : 011-26511021, 8285787633, 8800927759, 9582285416 31
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n given below is

Alchemist Science Academy

ic major produu ’rormed in the leactlo

I __,(39
OHM
e
WL
Ph
0

b}

Ph

Ph
ormed in the reaction given below is

The major product

Q1o

COCHs

OH

= Me
Br

Ag?_()

Ph
T 0
Ph Ph
32

Ph
A Jla Saral R Hauz Khas New Deihu 110016
g, 9582285416

Qi

Head offlce 28
1-26511021 8285787633, 880092775

Contact: 01
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Q2. Which possible product formed in the reaction given befow is

%/ors AcONa
]) QOAc 2) ACO; j ,:; 3)
0

alland2 b}2,3and 4 cj3and4

¥

AC

Qi3. What is major product A and B formed in the reaction given below is

- Me
AcO~——H AcO—t—H
= d)A e
Me—"~—~H Me ——-H
Ph Ph
Me
Ph Me
AcO—1+—H
B = |
Me —~—t—H
Me H
Ph
Br Me Br
) I d) I
H H Me

Head office: 28-A. Jia Sarai, Hauz Khas New Defhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 33
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OMe
NH;
@ NaiNH A ____!;,,_,.. B
F

Ohie OMe
1A by A
7
OMe OMe
B= B=
NH; NH;
Q16.  The major product formed in the reaction given below is

Qi7.

e ———

Head office: 28-A. lia 5
1 -26511021, 3785787633, 88

Contact: 01

Br

e

arai , Hauz Khas New Dethi-110016 ,
00927759, 9532285416
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(Q18.  The major product formed in the reaction given below is
NHCOMe
COBr

AICI,

Br

NHCOMe CH,Br NHCOMe COBr NHCOMe

by

Q19.

tONa
T O z
ONa dIA = @om
QE{ =z
z C o OFt
OH TE EOH
iPr
Heat
& Mes
iPr iPr iPr iPr
a) b) c) d)
Me Me

Me
Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416
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Alchemist Science Academy
ven below is

SRl

7 QE]. ] ht major product formed in the reaction gi
O
\
BH
/
> 0 -

Ph —— H
NaOH
Iy
OH i H
h
\{LH b Ph%H o) Ph\\/‘\OH
H H
i ive low is

The major product formed in the reaction given be

Me

a) b)

Me
The major product formed in the

Q23

QOFs
‘BuONa

=z
CH

H

&)

O
U
d office: 28-A. Jia Sarai , Hauz Khas New Delhi-110016,

G
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416

Hea

Me

oell
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Q25. The major product formed in the reaction given below is
‘\\OMG
LSO, ¢ CHA
Me o
OH N ‘
5 [ PPh CHOL 40
OH )
Ve
WOMe WOMe
a) b)
OH z
OMe
(326, The major product formed in the reaction given betow is

OMe

I |e]
X

vy

HY

Q27 The major product f%. sthin hg"?eactlon given below is

, o

on” > 1L PhCHO /1

oW 2 Bulli

Ph Ph
Ph
y /ﬁ( o K/ph 4 Ph/\/Ph
Q

Y
Q28 he major product formed in the reaction given below is
{CeHy 0. BH
- ’ ol
I, NaOH
Ph
Ph
a) phw/l\l_‘ - pn\]/‘\H ¢) \%\C@Hn ) \)\I
H H H H

Head office: 28-A. lia Sarai, Hauz Khas New Delhi-110016 ,
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416 37
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(029, The major

product formed in the reaction given below is

Ph Ph
) ‘,{\ r

by A - I

A -

Ph £h
B

B

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

Me

product formed in the react
>

ion given below is

F NaQtt
i
a) by / ¢)

Head office: 28-A. Jia Sarai,

Hauz Khas New Delhi-110016,
Contact: 011 -26511021%, 8285787633, 8800927759, 9582285416
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The major product formed in the reaction given below is

Q32

]

OCOMe

Hleat

U

ST

aj b)

c)

The major product formed in the reaction given below is

Q34.

NaOAc

) /\/
Ph
Nal N P
= [DMSO/ 20°C
Q H,0
i)
I h Ph Ph I"h
H
" e o b) ///\8‘\5{\[ ¢ N\Olﬁ d) MO
CN OH CN CN

Head office: 28-A. fia Sarai, Hauz Khas New Delhi-110016,

Contact : 011 -2651102%, 8285787633, 8800927759, §582285416 39
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The major product formed in the reaction given below is

Q30.
OMe
NaNH,/Lig NH;
(CH«,)wCLll.,i.«’ll l:()
¢ 32
OMe OMe OMe
Q37 fdentify the product from Lhe following reaction
:(O Ph;P ¥CHC 12
HO
W .\\OH
@) Ll
‘OH O
038 The major product formed in the reacti(g%] givgitd

a%%&h{:g@% ;

«'z% HCL 7
3, Y + [’hCHOW
\,.9%&%‘5 b\\ - . BuLt
4
i
c) o] d) C

"
(39,  The major progu

OMe
OHCHSCHLOH
. )H .
AN | eat

OMe OMe

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -265 11021, 8285787633, 8800927759, 9582285416
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Q40.  Identify the product from the following reaction

o .
DADMY
Ph,CLYDMI ' D;\S[‘?(‘ !
\ 40°C :
¢ e " - "““W-.
2 CHLCRBr 2 CHLCH, B

X Y X

o] 0 Q o %

@)

CaHs

C

Answer Key
L (b) e @Y 4. (a) 5. (b) 6. (a) 7.(c)
8. {a) s %’ %(b)&%v 10. {c) 11 () 12, (a) 13. (d) 14 {a)
b ‘“f%&é‘?q) 17. (b) 18. (¢} 19. (d) 20. (b) 21.(d)
L 23.(¢) 24, (a) 25.(b) 26. (¢) 27.(c) 28, (a)
30. (a) 31.(d) 32. (a) 33.(d) 34. (b) 35.(a)
36. (b) 37.(c) 38. (a) 39, (a) 40. (d)

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 41
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——— e

T Reaction Mechanism
NET/JRF Previous Year's Question

INET June 2011}

Ql. The major product formed in the reaction given below is
COOH Ll
PENDRERESES

Na, Kt

E
! i

The intermediate involved in the reaction given below 15

Q2.
(a) Free radicat {b) Carbocation we@,{c){Qﬂrbamon (d) Carbene
Q3. The reaction given below is an L\ampl {NET June 2011]
' b%g_

(a) ehnn gi“hn (b £ -elimination {c) syn-elimination (dy £,CB —elimination
;5 ! !
}NET.]uneZOil}

£, -
Q4. %gbegeTat%’e:f& f solvolysis of iodides A - C are

N O O O

(W C=A>B (byC>B>A {ctB>C>A (d)B>A>C
Head office: 28-A. Jia Saral Hauz Khas New Delhi-110016 ,
927759, 9582285416 42
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(6.

Q7.

as.
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The mtermedlate A and the major product B in the followm

CSIR NET/JRF, GATE, TIFR & IIT-JAM

g conversion are {NET June 2011]

)\/
HCI A

NH,
@ NaNOz‘

COCH

(a) Ais carbocation and B is
CQOOH

(c) Ais radical and B is [

The major product formed in the fallowing reaction is:

%\% 9
( Do _PhsNATR %

1. sec. BuLi, TMEDA

“SPh

INET Junre 2011}

2. Mel

O
N
Me
(b) L
Me Me
O O
% NN = NN
() ' P L Me (d) ‘ P MMe
Me Me Me €

Head office: 28-A. Jia Sarai | Hauz Khas New Delhf 110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416
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QS. Consider thc. folto

wing reaction

CSIR NET/JRF, GATE, TIFR & HWT-JAM

———

INET June 2011}

()H [0
B C

In an experiment. 1.99

mixture of the ole

respectively. are
{a) 60 and 30 %

Q9. The reac

Q10.  The Major produegt%*ﬁ% gé
RS

g of bromide A on reaci

efins B and C. If the ratio of olefins

{b) 50 and 25 %

tions given below proceeds through

7,

p

NH;

Head office: 28-A. Jia

Contact : 011 26511021,

. L -
m hydroxide gave 1.op2gota
EN 24
- iy .

ion with ethanolic potassiu

, TR A Y e
B-C formed is 211, the yields & theftsfornfation.

(c)

CQONa

[NET Dec. 2011]

OMe

NaNFH,
lg. NH,
]

NH>
NH;

Ohie

(d)
NH-

NH;

Hauz Khas New Delhi-110016,

Sarai,
0927759, 9582285416

8285787633, 880
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[NET Dec. 2011)

ng reaction, the product formad and the mechanism involved are

\\\ NaQEt

Qil, in the foliowi

————— e A
EOH. A
N Cl
Sy
{a} Als and is formed by addition —elimination mechanism.
N/ OFt
. 5
(b) Ais @\/1 and is formed by benzyne mechanism. ) %@J‘%
s Ot SN %% %
(c}Ais @fj/ and id formed by benzyne mechanism F %&
w Y
" F 0, s
, = Ty . . .y,
id) Ais ! and is formed by disptacement F %’%@
Ry, N £,

OFt P 2
z i
Yy
2

i ! K

Q12. The major product formed in the following reaction sequence i by
OMe VN

[NET Dec. 2011]

[NET June 2012}

. O NatH, THF
A B

N\
(d) /7

[NET June 2012]

i.CECo
L 2HO
]
OH
\\\OH .\\OH OH
(€) (y g ",
{a) : (b : -, = B OH

OH =
H

=
i
|
|
|
|
1
|
|
i
|

Head office: 28-A. lia Sarai , Mauz Khas New Delhi-110016 ,
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416
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Qls In the following reaction sequence, the major product A and B are [NET June 2012]
(AT
0 HBr PR 0
Acl) AcOH MeOH
«\C() .
AcO OAc
OAC QAG QAc
0 0
. Ac o AC OMe - Ac
(@A AO B BIS “xco ()ATs “Ac
Ac AcO
QhAc QAC
0 o]
(A is -‘\gg&&& Bis Aﬁm
TTTAC Ac AcO OMe

For the following two reactions A [NET June 2012]
Br

Ql6.

KOy lexeess)

(A) (B)
COOH

(b) A givesyy

k5
PR
e,
N
(¢) #Bot \Vindl B
PN ",
gjﬁ""@,@;ﬁ %%_ 2
% ‘%%\_g,"é%; " -
o v:%g) Both A and B give COOK
e Miajor product A and B formed in the following reaction sequence are [NET June 2012]
Me
AN NaH PHCHO
N e A B
PTSA, &
N o]
H
; #__K,A._,..___H_JJJ_IM___’F_W_H___H_—-—I—*—,@ T
Head office: 28-A. lia Sarai , Hauz Khas New Delhi-110016,
46
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N
(.}) A- « B= N>h
N N Ph . 3

H

L) A= ’A@g . B=
id) a @ LB
N on

./

followmg reaction sequenge

Q18.  The reagent A required, and the major product &gﬁh@ﬂ

Are [NET June 2012]

AeNOYHLO
e

OH
(b) A = CH,Bry and KO'Bu. B=
Br
OH
(d) A= CHBry and KO'Bu. B=
Br
echanlsm involved in the following conversion is [NET Dec. 2012]
O Fn Ph
. HN——(' piperidine N o,
O 0“( COCKE?
0 CCOEL
(a) £, -elimination {b) E | -efimination (¢) syn-elimanation {d) £,CE -elimination

Head office: 28-A. fia Sarai, Hauz Khas New Delhi-110016 |
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 47
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Q20. The correct statement(s)-A-D are give

F C
. DMSO
| > MeO,S
K,COy
M08 N
H

{a) aromatic ipso substitution reaction

(¢} aromatic electrophiiic substitution

Q21

Q22.

Q24. %mong the following dibromocyclohexanes,

cyctohexene is

(B3

Br

,;,ll/Br

The major product formed in the following reaction is

the f 'Llaﬁnn'g:

CSIR NET/JRF, GATE, TIFR & T-3JAM

e

n for the following reaction. The correct one(s) is/are
[NET Dec. 2012}

{NET Dec. 2012]

ﬁ?’% y,
{NET June 2013}

2

%sters, the one that undergoes acid hydrolysis fastestis

OCOCH,

: | .5; y (b) (c} (d)
oy N o -
s OH

the one that reacts fastest with sodium iodide to give
INET June 2013]

Br
gr Br

i@ , W
i "’I/Br ar

Br

e
Head office; 28-A. Jia Sarai, Hauz Khas New Delhi-110016,

Contact:011-26511021, 8285787633, 8800927759, 9582285416
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Q25.  The reactive intermediate involved in the following reaction is: [NET June 2013]
NaNH-
Br NH—-Me g'\‘
Me
(a} acarbocation {b) a carbanion {c) afree radical {d) an aryne
QZ26.  The compound formed in the following reaction sequence is [NET Jl?gg%zms]
. Li. lig NH; t-BuOH %f%
Meo 2. ]O% aq. HQSO4 k
HOLS HOLS %, hy,
g 2
{a) (b) m {v)
HoN HO Fad
%’%: RN
Q27.  inthe following reaction sequence, structure of the major prod%‘c‘%g%c}}{ ;
el Ry
R, %Efg
. NaOE: £ %  7iIAcOH
©\/ +(C008, et -
NO, s 3
ﬁg\? % "i‘f@}gﬁi’
o) . v%%j% o N OH
) Xis mOE Y is %ﬁ?, . > by X is g\f ¥ s ©\/-I
{ %y, r- COOEL
NO, A ﬁ 7 %%% 5 NO, N 0O
% | "

o}
o COOE
Wy Xis Yoy
QOEt NH
NGO,

2%& [NET June 2013]

Q28.  The major pr

L NalL CS Ml
-

22000

BT
s
nild

{a) (b} {e) td)

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 49
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Q29

Q30.

Q3l.

Q3z.

The major product formed

Deyterium  kinetic isoto

information, mechanism

of the reaction is

CSIR NET/IRF, GATE, TIFR & NT-JAM

in the followmg reaction is [NET Dec.
OMe
o 0
D ) L N
NH, 2. H,S0,, heat
OMe
Q
OMe OMe
RS
b) N (©
; N
OMe OMe

pe effect for the following reaction was foung

(d) free

{a) £,
The major product formed in the%%’ﬂ"ﬁf’ﬁﬂn "actmn is
%:‘9
M0 Zn(BH,)A

Y
%f”" o

!F‘?the following reactio

ead offlce 28-A.Jia Saral
Contact - 011 -26511021, 828578763

0
oH
b)MCOY\ (c) (k (d)

n, the intermediate snd the major product A are

\ CHCly/ag. NaOH
Me > (A)

n-Bu,N"Br

Iz

3, 8800927759, 9582285416

2013]

[NET Dec. 2013]

radical

[NET De. 2013]

OH
HO

[NET Dec. 2013]
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\

N Ci

i e Cl
(d) P CC and P N %‘%
Me N Me %%

Q33.  The major product formed in the reaction if transe-1-bromo-3-methyloyclobutane with @diﬁmioﬁge in
DMF is

(c) : CHCI and

N
(@): CHCTand C(]j[ (b): CCh oand
Cﬁc

Me e Me

Q34. The major product formed in the foliowing reaction is

aanh§1 #CE COOH
& (%w@ﬁ
Pt
%
H 2 S MN
(@) coocr, ¥ ©

Q35.

[NET June 2016]
O

JPh

N
HO N’ '
Q36 %ﬁe major product A and B in the following reaction sequence are [NET J1une2014]

NH,

0 0 O
OH ML‘())'\C; - {A) T (R
Et;N

Head office: 28-A. Jia Saral, Hauz Khas New Delhi-110016,
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416 51
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-
/

B:

(d) A

Q37.

(iy NaNH-
(i) BreH, CHABe

O\
{an {1y
(byHand IV {c} I and Il
q38.  The major product formed in the following reaction is
TsCh
NSRS, o
pyridine
OH

Head office: 28-A, lia Sarai, Hau
Contact: 011-2651

2 Xhas New Delhi- 110016,
1021, B285787633, 2800927759, 0582285416

e

gjﬁ n sequence. The structure of the product from the

[NET June 2014}

(dy

(Iv)

(d) Hiand IV

[NET June 2014]

__‘___,_4._-—-—--___.._-________—______._._—«—-
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. “’& F\B e} ?b )

OTs OTs OTs
39, The major products formed in the following are

Q
(i) PhyCNa’
T ——— -
Ot (il Hy O
3

CP
HE»
‘”Yk = PhC—=CH,CH, {b) W}\cphl [
. FOH i) oM .
%

[NET June 2014]

Q40. The pair of solvents in which e, does NOT ionize, is

[NET June 2014]
(a) CHLON.CHLNO, (b} CH,CN, ey,
k N % el
(c) C,H,.CCl, (d} CH, Cf’%;ﬁ
5,
Q41. The major product formed in the following reactt\gﬂ% %;ﬁ [NET June 2014]
s Mef™y,
H Me H
Ph
Wy H PH H o e
Qaz. oF’*"’the rates of electrophilic aromatic substation of the following compound
[NET June 2014]
(n {21
(b}ll>|>fll (chil>1>1 {d)1>m>n

Q43.  Thereaction 1-bromo-2-flurobenzene with furan in the presence of one equivalent of Mg gives

[NET Dec. 2014]

Head offlce 28 A. Jia Sarai Hauz Khas New Defhi- 110016

Contact: 011-26511021, 8285787633, 8800927759, 9582285416 53
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N e e N —
of the following reaction is [NET Dec. 2014)]

44, The major product

Bro{excess). CHChL 1t

\ -

S

Br Br
B3r Br
(6] @‘Br b) ‘mBr {c) mBr
S 3 s

action seguence is

45, The product of Binthe following re

Br, {1 equiv) excess Me,NH

exane, tt

\1&::\/// MeN
@ Q‘NM&E (b)D‘NMez (©

o following reaction is

.ll||NMez
d) @

//NMe,
[NET Dec. 2014}

Q46 The major product of th

#Jg QCOCH;
N xr: 0
{a) d) il

AeQ)

Mel)
[NET Dec. 2014]

Q47.

QCOOH

Ay e (B)

Pyridine
O
G N, NH
HoN, tNH e
® A @ B vg,c
“on \(\{

, , o
(€} A Oy "Ny B O iy @ A NH 8 Hooo
: L] NH

_.._._7_.__*__,_.4_.,_.__#._7,_7,

uz Xhas New Delhi-110016,

Head office: 28-A. Jia Sarai, Ha
Contact : 011 -26511021, 8285787633, 8800927759, 9582285416
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Q48.

Q49,

Q51

The correct combination of the following reaction and their £ values s

Entry Reaction Entry £ value
A ArNH, -+ PHCOCI P +2.01

in benzene
8 Ar(y” Q -0.9%

In EtOH
C ATCO B+ ag R

NaOH in EtOH

S

(a)A-P;B~R:C-P (b) A-R;B-Q; C-P
(c)A~R;B-P;C-0Q (d}A-Q; B—R; C=%

%

@%3 =
The reactive intermediate and the product formed in the followmg%g‘g;: tton are
T %}
§;’r

pa

u; ﬁni

(a} Free radicat and 4- |odomethyloxepagl 2- o

(b) Free radical and 5- lodooxacan -2- ongﬁ»% o, o

(c) Carbene and 3-oxabicyclo [5 0711?0 neg-bne
_ﬁ,a%g S

{d) Carbene and (E)-5- lodopegéﬂ en-1- iﬁ cetate

hd

»f“
E=

R COOAg 5
s
Br,
e

(b) carbanion intermediate

(d} carbene intermediate

st
'%];he major product A and B in the following reaction sequence are
%

R
R=0OH R=Me )
(/.\) e M
NaNH, NaNH,
NH (D NH;(T)
Br

NET Dec. 2014]

[NET Dec. 2014]

[NET June 2015}

[NET June 2015]

Head office: 28-A. lia Sarai, Hauz Khas New Delhi-110016 ,
Contact : 011 -26511021, 8285787633, 8800027759, 9582285416
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e T T

e ;)l;{_. -~ -
(a) A= B= . @
NH, NH,
NH, (1:1)
Me

OH

Q52
aq. KOH

reflux

() A
N
COslt
(dyA- ;/ \; B ;/ \3
CGaH

0

T NH,
Bl'g

P Na(Hi
N F

{a) The product 1 -2-fluropyridin-3-amine and reaction involves nitrene intermediate

{b) The Major product is 2- flugropyridin -3- amine an

(c}The product is 2- hydroxynicot%namide and reaction involves benzene-like intermediate
(d) The product is 2- hydroxynicotinamide and reaction involves addition-elimati

Hauz Khas New Delhi-110016,
759, 9582285416

e

Head office: 28-A. Jia Sarai,
Contact - 011 -26511021, 8285787633, 8800927

[NET June 2015]

[NET June 2015]

d reaction involves radical intermediate

on mechanism
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G54, The maJor product A and B formed in the followmg reactton are [NET lune 2015}
O
f. PdCl, CuCl
{i) Li, NH(I) 0, DMF-H-0 )

» (A -
(ii) allyl bromide 2, ethanolic KOH

W
(aya =
\/w B0

7
Q
\///‘ Me
b oA 13 - OH (d) A -

Q55. The correct structure on the intermediates [A] and [B] in the fol a%&ge’éﬁ

N POCH

j — [A]

S
(a) A l@/
N
|
X
[
@r=

(O)Clz
ed nithe following synthetic sequence on the moncterpene pulegegone is

(i) Bry
(i) NaOEt EIOH
o (i) KOH, Et0H
Relelels
COyH
() (b) N\, (©) N\ I o

INET June 2015]

&

Head offrcp 28 A Jia Sarai , Hauz Khas New De!h| 110016
Contact: Q11 - 26511021, 8285787633, 8800927759, 9582285416 57
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The majar product formed in th

Q57. e following

(a)

(0]
Br (b)
O '

58, Thema)

0
(@) \}Qo

Q5ss. The majar product A an

Qed.  The mechanism and the product form

DS

— ,,._.,#.___eu__._ﬁ—___._u_é_..é—-

or product formed in the foliowing reac

Brd Rh{OAC),
\N2 ClE,Ch. il
O
O : 2
(b) (¢
o) Ph

4 B in the foltowing reaction SQuUERE
2 3

Head office: 28-A.
Contact: 011 .26511021, 8285787633, 88

CSIR NET/IRF, GATE, TIFR & IHT-JAM

e

reaction is

© /K/COZNIe

tion is

|
Pdidpphi

ed in the following reaction,

Jia Sarai , Hauz Khas New Del
0052775

[NET Dec. 2015}

Br
(d) m-1u(}:c‘)<(

IN

1

/\SP‘“}. C‘M(_()}
DME . H50

H
N
B
o
(b) A V}Q | U\/\/
H
\
2 2

Ob CO,Me

(dyA- ;-

raspectively, ave

hi-110016,
9,9532285416

COzMe

[NET Dec. 2015]

,___#,_A_H___ﬁ—._._é.v_. —

— ———
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Q61. The major product A and B in the following reaction sequence are

OH

%
g, e

%ﬁf’.c% B

NP2 ol o
=, B

Q62.

{NET Dec. 2015]

(1) t-BuONO. NaOQE!

= (B}
(i) H,0"
(iil) Zn-HCl
o NH>
ﬁ/coza COuH
53

i CO.E COH

Head ofﬂce 28 A. lia Sarai, Hauz Khas New Delhi- 110016
Contact ; 011 - -26511021, 8285787633, 8800927759, 9582285416 59



Q63. The front:exr orbital mteracn
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on mvolve

isobutylene with HCl are

(a) 7 of olefinand o of HCl
(c) 7" of olefin and o' of HCl

Qe4.  Themajor product f

Q65.

E B
Qf6. %%truggre é[ tﬁ% mtermednate Aa

"«':&

(apA =77 T

oni
{cra = /‘\JK’COM B “Otgu (dy A =77

T

Head office: 28-A. Jia Sarai,
Contact : 011 -26511021, 8785787633, 88
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d in the formation of the carboca

(b) 7~ of olefinand O of
(d) =" of olefinand O of

ormed in the following reaction is

\)k /LK NakiMDS
N —e——

(i) /j\/

KOH, EtOH
(ii) HCI

nd the major product B in the fol

e

P
/\A

tion intermediate in the reactaon of
{NET June 2016]
HCi
HCI
[NET June 2016]

[NE

Ol

T June 2016}

Cl

lowing reaction sequence are

(N

:.:%& A . -- - é?;ﬁ
E Ph(), MO N
K\% "'/(-O ( ) = (A) —ML-U—EK)“ — (B
2 BN

/\/ZS’NCO B:/\A’NHBOC (bYA=

o}

PO(OPR) 2
ir B
O

Hauz Khas New Dethi- 110016
00927759, 9582285416

ET June 2016}

20O{0Ph) /\Il
]/ oB= = "Nz
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Q67.  The major product formed in the following reaction is [NET June 2016]
OH
OEt
1 HEL H,0
Ci

0] BN heat

Q68.

¢
The major product A and B formed in the following reaction sequence are

dicthylacetylene
diethyle mateate

Cufacac),

A) dicarboxylate 2

Q69 *ﬁg'@ajoe’vﬁggdzct formed in the following reaction is

g

Ay
Y

i

[NET june 2016j

HO,

{c) 0 £ (d) o Y ﬁ
H OH
Head office: 28-A. Jia Sarai, Hauz Khas New Dethi-11C016,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416
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e e ————— T T
he dinitration of 5-bromotoluene is [NET Dec. 2016]

N02 N02 NOZ
{a) (b} {c) (d)
N©O, ON NO2 O,N
Br B - Br

T

Br

NO;
s of reactions (Z = CF,/CH ,/OCH L)is

ect order of the rate constants for the following serie

NO,

(a) CF, > CH, > OCH,

Q71 The corr

{c) OCH, > CF > CH,

72, The most stable product formed in the following reaction is
AlGls
sheat?
’ H
N %%;%
(@) ®) é fi £ © (d)
Q73.  Thecorrect statements for the rétégggg&%%?o given product C,D is [NET Dec.2016]
OH
C
H-0O () ~
—— . O
“a) A ives €gnc B gives D (b) A gives D and B gives C
o (E‘?ﬁ é’hgé%”give identical amounts of Cand D (dyAand B give D
Q'M%% ; "or‘ product formed in the following reaction is [NET Dec. 2016]

e k ) 0
B, | NS () vBuld
N
Cl 0. .0 i
N OO
G I W

Wl AN © 1 @ )

N N

Head office: 28-A. Jia S
Contact : 011 -26511021, 2285787633, 8800927759, 958

arai, Hauz Khas New Delhi-110016,
2285416 62
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Q75.  The major product in the following reaction is [NET Dec. 2016}
H;CS
(i) CH;l
(i) t-BuOK
]
1,08 H;CS
(@) | (b) (%@Q (
(0] -,,/:-‘. @] Q g
e
Q76.  For the four reaction given below, the rates of the reaction will vary as [NET m@ﬁ}ﬁ‘é
. %?%& 12%%
g
@ E g =
o, B, 8
I 0, NO — (LN 0—N B, 3@% @,%W;%
o %
O\
OO — (%
_O.N
H
4
*&%% Y f
s, Sule
%‘?f%)g%g aﬁ% >4 (b)2>1and3>1 (c)2>1 and4 >3 (d)1>2and4 >3
[NET Dec. 2016]

Q77. % TLIF '"’ajor product formed in the following reaction

=

T
OH
ta} (b) {c} (d)
-y
5 o]

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact:011-26511021, 8285787633, 8800927759, 9582285416 63
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e

[ S
e foltowing transformation is
OCH,

YA
(HOH
OCHs
H
m (mm ’ NG,
H

(TINCa)z
Q79.  The major product formed in the follow
1. TMSCN, Znl, (vat)
2. (Y LDA. THE ,-78°Clort.
‘ (iiyi-Pr-
PRCHO 37 0
{11} ag. NaOH

[NET Dec. 2016}

Q78. Theintermediate that leads to the product in th

(a)

ing reaction

OTMS

(a} Ph&/ )

Among the following, the synthetic equivalent of acetyl argﬁ%'s

/i\
W e ¢l

Q81.  The major product of the following reactlo i
O o T

% [NET June 2017]

(d) CH,CHANO,

[NET June 2017}

T o
(a) @ k. _ {d)
£
Q82. The m‘a&%gg%%t f’brmed in the foliowing reaction is [NET June 2017]
ef“* o,
"7?‘@ @%@‘ NBS (2 equiv?
e m et
. L
reflux
Bra( ar Br Br BF
@) OO (0} OO ) W OO
Br Br

Hauz Khas New Delhl 110016,

Head office: 28 A, lia Sara;,
Contact 1 011 26511021, 8285787633, 8800927759, §582285416
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ion seguence are [NET Dec. 2017

The intermadiate A 2nd product B formed in the folfowing react

Q83
e
9
HS
@ n-BuSnl
S AIBN
COLH~ - A — |
@ DCC, DMAR CoH,, retlux
H Cotly. reflux
@A Cb<(3 N B = % %
- Z S@ A D %,
5 e M 2 Ty ”%%
aQ H ﬁ‘% %ﬁ\«
Do %
T % %%?%
3 b
)
()
Q84. The major product A and {NET June 2017]
0]
I'-‘(‘)I\OH s
CO:Me CHLCT,
THF.RT

1-But’

o HBUO

B =

O
%JCOZME
HO™ g
9]
t-Huty
B~ 7 \_rcome
@]

65

COsMe
8}
% 0 (o]
i
B -Bul) ‘\/U\/\
(€) A= come BT HOL a COH
@]
G O
Q o] !
t-Bul) @
hy A= B =
B COsM
OH COMe 2Me
Head office: 28-A. lia Sarai , Hauz Khas New Delhi-110016,

Contact: 011 -26511021, 8285787633, 8300927759, 9582285416
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[NET June 2017]

(85, The major product formed in the follawing reaction is

PoNalh U8 Mt
S ——

2. p-dodecane heat

H H H

unm (b (%

Qg6.  Themajor product tormed in the following reaction is
1. Mg , ii COa. iii. 1-530+
/ 2.(COCH),

Q87.
088,  Thecorrect order of sta '-Whe?foliowing carbocation is [NET Dec. 2017]

%%%; 4 MeC

ge%&eo L A2 @ Mec\%
k3
"f;%
A B C
%@%%, ‘ (b)B>C>A {[cJC>A>B (d)C>B>A

Q89.% “gheT al f%roduct formed in the foltowing reaction is [NET Dec. 2017]

(d}

9 O KOH
eI
MeOH
8]
(b} {c)
0

o]

e et

T
Head office: 28-A. lia Sarai, Hauz Khas New Dealhi-110016,

Contact ; 011 -26511021, 8285787633, 8800927759, 9582285416 66
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Qao. The major product formed in the foliowing reaction is

CHACT Mol

Ci < N
(d)

N

(a}
N
\q)

Q1. Major praduct A and B of the following reaction seguence are

Q92.

NEt
2 AcQ |
heat ) H.0
o)
NEL
B COOH thia =

)
S: o a Ve
NEt, NEL,

Q93. The major product formed in the following reaction sequence is

[ MeOH

© OH
2. TBOHMSCL(] equiv)
Ho EtsN -
3 PDC
4. AcON/H, 0O

HO

E:8

%f}

COgH B &
i, A DBU ﬁ%;»@
NaHCO; E %@ .

[NET Dec. 2017}

NGl
/
n -
ﬁ@ﬁ Q%%é

[NET Dec. 2017)

NE#{

[NET Dec. 2017]

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416
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} __é‘._,,,,__7__#.__,__*___#___________"_—#—._.__,_“____,.#—_,_.,_
7 © OH
@) ranMso OH by ! lsn\-lsn/\;j
OH o
H
O _OTBOMS H O_ _OH
{cy O ()

O TROMSO

The intermediate A and the major product Bin the following reaction are

Q94.
OMe
Br )
. LDA (I equiv.)
5 =
2. Meogc/\COEMe
OMe
@ A= CoMe ©
COzMe
OMe COzMe OMe COzMe OMe
CcO,Me CO,Me g - || Sy COMe
c) A= (@ A= P
© © COMe
Q95. % to the product in the following reaction Is [NET Dec. 2017]
NaNO» : 0
. :
HBr \/\HJ\OH

Ry
Head office: 28-A. Jia Sarai, Hauz Khas New Dethi-110016,

Contact : 011 -26511021, 8285787633, 2800927759, 9582285416
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—_—— .
Q%6.  The major product A and B in the following reaction sequence are [NET Dec. 2017)

o\
Q B—H Br
4 \_/
O R

n-Bu ——— A -
thtm I_i’]() (Ph_}P}_ﬁ'Pd(.,:
KOH

) 4- nBu o R~ n-Bu Y
NN B (OH), \/\/\ %%%

)y A= n-l.!u\/\ B e rl~f311\/\/r:§ %%:; f L

Y

B (OH),

@ A= n-Bu

y A=

n-Bu B(OH)2 i
-..%(3_:;2}{

e
F%z@f&?e‘,gcl%f"ity towards nuciecphilic acyl substitution is
&
L5 \ [NET June 2018]
(a) acetyi chioride « methyl aceta %@y@ydnde@cetamfde

Qa7. For the following compounds, the correct orge

(B) acetamide < methyl aceta 'é’;ﬁacetic“-”a*ﬁ”hydride< acety chloride
2 .
L

¢§< acetyl chloride < methyl acetate

E T, k . N . } R
(d) methyi aceiaf%; aletarmine < acetic anhydride < acety chloride
2, % K
7%, =y

Q98.  The i%_gﬁr}éé’%grr&g;gﬁrate of solvoysis is 80 % ethanol at 25°¢" s [NET tune 2018]

&,

& Br
(4 {B) Br
)
(a} B>C> 4 (B) A> B> () ('>B> 4 (At C>Ad> B

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact; 011 -26511021, 8285787633, 8800927759, 9582285416
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he following oxidation reaction is

(N Urea-H,05 € equiv.)

(i) H;0"
(111) BI’:)_._ CCL;
(@) (b) , (©)
' OH Br oM

Br

d B formed in the following reaction sequentce are

Q100. The major product Aan

COOEt
ha(OAC);t

Nz

{NET june 2018]

has New Delhi 110016

8- A Jla Sarai, Hauz K
2800927759, 9582285416

Contact: 011 -26511021, 8285787633,
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@101, Structure of the intermediate A and the final product B in the following reaction sequence are

(dba=dibenzylidene acetone) [NET June 2018]

M COOM
B e Pd,({ Dba}, _(A) m-CPBA

B)

o - e
o + COCMe Pphz/\/Pphz CH-Cl5, 0%C

Q102

[NET June 20118]

AOTs OTs

- OAc OAC
N g;m N (A) (B)

'?%{m%e%et%faster than B to give trans-1, 2-diacetoxyclohexane
) B reacts faster than A to give trans-1, 2-diacetoxycyclohexane
(¢) A reacts faster than B to give cis-1, 2-diacetoxycyclohexane

{d) B reacts faster than A to gives cis-1, 2-diacetoxycyclohexane

Head office: 28-A. Jia Sarai, Hauz Khas New Dethi-1106016 ,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 71
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NET June 2018}

U

B formed in the following reaction sequence are [

Q103. The major allylic alchol A and the ester

H

T

N
~
N\/
OH CO,E
(ata - 13 " A
CH COLE
(e a- B

Q104. The major product A and B formed in the following re%‘gﬁo
P, Hy

RN

Ts

(i) 2 eq. BuLi MeC(OEt)
—= (A —— (B)

{iiy HCHO ) propanoic acid (cat.)
140°C

A
% [NET June 2018}

Ph O
A= B o=

(d)

A B
fajor product A and B formed in the following reaction sequence are [NET June 2018]
O
\GS:W
o /e
oH (i) TsCI(1 equiv 3y Py I ]
(ii) CaCOy NaH
Head office: 28-A. jia Sarai, Hauz Khas New Dethi-110016,
72
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e LR
e

Q106. The correct order of rates for the following reaction is

f NH,

ks
e
EtONa "
e

NO, NO, % B Ry

Tak
el e
{al k, > k, and &, >, & @k >k,
2 ; =Y
= T

‘:‘ﬁé (d} &, > &

K

{b)

(d) A=

NO, NO;

and k, >k,

cand ko> 4,

Head office: 28-A, fia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 73
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Answer Key

1.{a) 2. (d) 3.{d) 4, (a)

8. (a) g, (a) 10.(a) 11. (&)
15. (b) 16. (b) 17.(d) 18. (¢}
22. (b} 23.{b) 24. (¢} 25, (d)
29. (c} 30. (b) 31.{a) 32.(d)
36, (a} 37.{a) 38. (b) 39, (c)
43, (c} 44. (c) 45. (c) 46. (b)
50.{a) 51 (a) 52.{c) 53. (a)
57.{c} 58. (b) 58. (a) 60. (d)
64 {a} 65. (a} 66. {a) 67, (0}
71.(2) 72.{a) 73.(c) 74.{c)
78.1b) 79.(d) 80. (d) 81, (d)
85. {c) 86. (d) g7. (a} 88. (d)

92. (a)
59. (h)
106. {b)

Head office: 28-A. lia Sarai,
Contact : 011 .26511021, R285787633, 8800
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Q1. The major product formed in the following reaction is

Me Me
>:< + CH, (Singlet) ———=

(b)MeA/H LY

Alchemist Science Academy

CSIR NET/JRF, GATE, TIFR & IT-JAM

GATE Previous Year’s Question

H H

Q2.
Q3.
By,
ENIEEY N NEEY:
Q4.

Qs.

o, -
sulfufic 5,

Among the following compounds, the one under
to from carbanion is:

[GATE 2000)

(chi=1>1 {dy Il > 1=l

The major product fotmed in the reaction benzoic acid isobutyfene in the presence of a catalytic amount of

[GATE 2002]

<

goes deprotonation most readily in the presence of a base,
[GATE 2003}

Head office: 28-A. fia Sarai, H
Contact: 011 ~26511021, 828578

auz Khas New Delhi-110016 ,
7633, 8800927759, 9582285416 75
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________.._...—-—-._..___._u___.f.___.,_.._u e

— I
onification cf M and N shown below, the correct statement is that [GATE 2003]

COOCHs
WCOOCZHS

N

Q6. Regarding the sap

M

use the transition state is lags crowded for M than for N.

(a) M reacts faster than N beca
{b) M reacts siower than N because the transition state is more crowded for M than for N,

{c)Nand M react at the same rate because of formation of tetrahedral intermediate i

(d) N reacts slower than M because of its greater thermodynamics stabilitys,

Q7. The enolate ion that reacts with 3-buten-2-one to from (r)is

O

6] Q 0]

=) o "
(a) ib) N

P 5 0
N
™ %kg?f
o %’@é, %

Q8. The major product P formed in tggagivdiﬁ'& %‘@ [GATE 2005]
Hscg‘ﬁn%%w%
" NaOEL EtOH, p
HsC Ph Ph H
. : ) M
N bl CHy

HO H

alyzed hydrolysis of the following cyclic acetals is [GATE 2005]

H
0.0 H o-@—wc
(\m &O;( 2
: NO g
H ’ H

Y z

(a)Z>Y>X (p)X>Y>Z (QX>2>Y (dyZ>X>Y

_ﬁ_ﬁ__ﬁé____e—ﬁ._‘g__,,__.

Head office: 28-A. Jia Sarai , Hauz Khas New Delhi-110016,

Contact : 011-26511021, 8285787633, 8800927759, 9582285416 76
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Q10. lodo-lactonization of £y -unsaturated carboxylic acid X with [, and Narco, gives. [GATE 2005]

OH
L
: 0
X
; . f\fo 0 |
H o !
(a) QT/O}—O o) (/\f‘o . (\g : 3
\/l\ N @ NS
%
Q11. The major product F of the following reaction is [GAT 2%_05]
CHj -
Chis Br
(a) HSC\l)\Br (b) Bf\/l\!/CH3
Fér CH3

Ql2.  The major product P of the following reaction

[GATE 2005]

o)
F COOEL
F NTOE
F OH
Me
o o
F COOE F COOE
© r NAO @ - OE
F -/
Me}‘ O\/l\Me

Head office: 28-A. lia Sarai, Hauz Khas New Deihi-110016 ,
Contact: 011 -256511021, 8285787633, 8800927759, 9582285416 77
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Q14. ‘dentify the maj

CSIR NET/IRF, GATE, TIFR & IT-JAM

or product P in the fsllowing reaction.

On heating with ditute suifuric acid, naphthaiene-| sulfonic acid gives predominantly

Q1i5.
{a) naphthalene (b} naphthalene-2-sulfonic acid
(c)1-naphthol {d} 2-naphthol
Q16. pradict the major product P in the following reaction {GATE 2016]

Q

OH Mel\lie

LY :
17. Identify the major pr%ducr%?gﬁ%@pe foltdwing reaction: [GATE 2006]
¥ o ”‘%ﬁ ]
SEOLITOL . CH,CHATHE
Sl HaO"
Q (0]
Q O  OCH,CHs

‘ C,H:0 /U\HL
OEt
cet ® /\\)J\ ) d
. = OEt CH,CHy @ \)k}\oa

%

ajor product P in the foliowing reaction [GATE 2006]
s 5 |/\SEM93

k _CHCOG ,

N Ticly

c! COCH;

i COCH
MeSi COCH; s al . COCH, | 3
(a) b ©) {d)

Linked Answer Q019. And Q.20:

ey

Head office: 28-A. Jia Sarai, Hauz Khas New Dethi-110016,
Contact : 011 -26511021, 8285787633, /800927759, 9582285416
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Q18.  Identify the major product P in the following reaction [GATE 2006]
i\ /? CHaCHCNCOCH =
EtsN/g-5°C
H H o
" ° . (@)
@ £ cl by £ CHy (©) e O
Cl

CHs H CHy H %2%,
20.  Inthe following wittig reaction, the structure of the major product P and the intermedﬁ;&?ﬁ%? j‘%
2. . %

respectivety, are

ATCHO + Ph;P = CH - CH,CH, _Benzene _
Free of
inorganic salts

®
PPhy
Ar H
{a) Ar\:/f\ H
@O
%
@®
PPhy
(C) Ar\:_ Ar A %

N =,

Q21. Match the reaction p’i‘}'ﬁ%pﬁjbstituted benzene derivatives (a) —(d) given in List | with the Hammett's p-
i, B,

%,

B,
identify the correct match. [GATE 2006]

List —I1
H 3 CP— 2 A O, — 011 4 1 (i) +8.50
(ii) -+ 1
- “’“"?{j},:“”'* Ar—OMe +CI° (i) +0.49
(d) Ar— CO,He=22= Ar—COO™ + H" (iv) —1.88

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 79
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Q22.  Themajor product obtained upon treatment of compounds X with H, 50, at 80 ¢

[GATE 2007]

HO X
>Q (C}%\/\ d W
(a)>/\A ) )

group that is most readily methylated with CH N

Q23 In the following compound, the hydroxyl

{alp
[GATE 2009]

QZ4. In the reaction,

Me

amm, w@nNnydrous AICH
/© * ° Q%#myﬁd:—wj“' (X1
RPN

The major product Xis

()

Q25.

Ph,P = CHCOOEH
——* [X]

Eto0C.._-H
()] L\/ CHO

Ph

Jla Sarat Hauz Khas New De|h| 110016

Head offlce 28 A.
Contact: 011 226511021, 8285787633, 8800927759, 0582285416
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Q26. j

Q27. in the reaction,

Qzs.

The major product X (based on the preferred conformation) i
OTs

KH

(a) {b)

qb
so il

o

The major product [)( ] is

@) 6 (b)

In the reaction,

_ OZ/benzoyg

OOH

OOH
(a) (b) (©)

OOH

- . ———

Head office: 28-A. Jia Sarai , Hauz Khas I\few DE”’II 110016

Contact: (21 -26511021, 8285787633, 8800927759,

CSIR NET/IRF, GATE, TIFR & IIT-JAM

in the reaction [GATE 2009}

————— = X)is

OTs

(@ QO

[GATE 2012]

peroxide Product

9582285416 81
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Q30.  Show below ic a Hammett plot obtained for the react

H,O
PR

CSIR NET/JRF, GATE, TIFR & 1fT-JAM

e

S

icn [GATE 2012]

O

o

Ar

The change in slope of the plotindicates that

{¢) Electrons are being donated to the transitign 5t

i,
{a) The reaction does not follow linear free energy relatqu&%sgff .

{b) electrons are heing withdrawn from the tranmtg&l;jg lq:i’ﬁe mechanism

he mechamsm

{d} the mechanism of the reaction is chang@%& Jé%‘"”
& N
Q3i. In the reaction {GATE 2012]
i  KOH-EtoH, Product
O
() (@)
CHO

Commaon Data for Q.32 and Q.33

Consider the E, reaction of tert-amyl hatides from

vead office: 28-A. Jia Sarai, Hau
Contact: 011 226511021, 82857876

the energy profile give below

z Khas New Delhi- 110016,

33, 8800927759, 9582285416 82
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Q32

Q33.

Q34.

: .
| z %
. )
Feattion woetdare = «j%, ?%&
LN
L %
\ E1 reaction N P %%
X » ; + Y
/ | Y B
R- ¥ N Y %,

In the above reaction, X = (/, Br
S3

(@) SI=R~CLS2=R~Br and S3=R |
(b) S1=R—-1,82=R —Brand $3=R - (I

{c }S] =R —CLS2 =R 1 are S3 =R - Br

(d)SI=R—-1.82=R — ClandSB%R

Identify product P and its yrelc[iselatﬁgg

(a) P, isMandis the majorpro%ﬁ%A 53

£y f"‘-

AF
(c} P, is Nandis the ma;orﬁroduct el

In the cyclization reacUbnéi‘rf?ﬁ%efow The most probable product formed is

***“-N—ati*—* Product

2
NaNOp. ag HCI
0-5°C

NH
(I
NO, OH NG

(b) P, is N andis minor product

{d} P, is M andis the minor product

[GATE 2012]

{d) . OH

[GATE 2013]

CH

Head oftice: 28-A. Jia Sarai, Hauz Khas New Delhi-110016
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416
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[GATE 2014]

Q36. The major product formed in the following reaction is

D
Ph Ph H,0;
SopPh heat
e
D
PR = h
{a) Ph/\/Ph (o) /j’h (c) Ph)i\/P {d)

The major product Xand Y formed in the following reaction sequence are

Q37.
0
EtONa, EtOH 2 .
O
t
{a) X= v é\n/
NO,
NO,
OH
) X= Y=
Q38. The correct order of the soivolms for the:sfol\i f
cl
B
2) i%l >
Q39. ivity of p -halonitrobenzenes in the fotiowing reaction is
[GATE 2015}

NO,
/@“ _NaOMe /©/
X

(x=F. C{Brl)

%} p-charonitrebenzene > p-iodonitrabenzene > p-fluoronitrobenzene > p-bromonitrobenzene
(b) p-fluronitrobenzene> p-chloronitrobenzene > p-bromanitrobenzene » p-iodonitroenzene
(¢) p-iodonitrobenzene > p-bromonitrobenzene »p-chloronitrobenzene > p—fluoronitrobenzene
(d) p-bromenitrobenzene p-fluoronitrebenzene > p-iodonitrobenzene > p-chtoronitrobenzene

Head office: 28 A dia Sarai, Hauz Khas New Delhi-110016,
2285416 84

Contact : 011-26511021, 8285787633, 8800927759, 558



Alchemist Science Academy CSIR NET/IRF, GATE, TIFR & lIT-JAM

Q40. Sotvolysis of the optically active compound X gives, mainly [GATE 2015}
MeQ
Me  _AcOK
OTs AcOH
Me
OYL Cﬁ” @YL "
racemic racemic™

{Optically active) {Optically active) (optically inactive) (opncali M

Q41.  The major product formed in the following reaction is @%[ ATE 2015]

Me
(I oy _ACO. N8OAC _
S/ H;_JO

Me Me
Q () O[/

Q42.  The major product formed in the following reaction isar’f" k g%gi [GATE 2016)
On G-
c, DMF

O BH,
%«m Ph
Ph LA e P
@ O[ . ol @[ | (d)(I
A O%2 O/\CH3 Q" "CHj,

O CHs g
Q43.  The major producéﬁ%q%:%ﬁ%d in the following formed in the foliowing synthetic scheme, are
k|

[GATE 2016]
(1 Q cat. HY

benzene{solvent)

{ii) /Y
0
(i) H*, H,0
iv) ag. NaOH, heat

(OO
{(H3C}5-CH;

Xy /7

{¥)

Head office: 28-A. lia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 85
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Alchemist Science Academy
e T T

R

Q ¢} o]
) O
Y:
@ X = ®) x=

Y= d) X

{c) X=

Q44 The major product obtained in the following reaction, is

H—C=——=C CHzOH

(i) C,HsBr(l equiv.)
(i) H;O "

(3) H.CH,C —C = C—CH,OH (b) H— Gz C 5
k 2 2 %‘%“\%%&&\

" Ci1,NH ~ CHLCH,

=8

P L

() H.CH.C —C = C—CH,NH,

Q45.  The major product formed in the following reaction, i 4 [GATE 2016}
O B,
%, | —-
N(C lj“) %H%O3IM60H, warm
0 %?Jf@ﬁ?@&é}ig& 0 %
H1C 2 CH LCH,
3 N(CaHe)s 35 N(CHs)o 2 N
al 3, P ﬁ%@gb) <) (&) CoHg
Q46. ii;a'e foltowing reaction sequence are [GATE 2016]
CHal
R GHs
. PPh;
OLi - Lj
. : oGl o oG oM HiCr ok
‘gﬂff f CH3 CH3 _ =
{ M HACO PPh, M = HaCO PPh, M =HsCO Poh, CHs M =H3CO PPh, CHa
2
{a) (o) (b) (d
H3C CHsx H3C 3] H3C CHj H3C H
N = H3CO‘->_-<H N=H,CQ CHs N= HyCO H N= H:,CO—r} W CHs
Head office: 28-A. Jia Sarai, Hauz Khas New Dethi-110016,
86
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Q47.

Q48.

Q49.

0
o SePh o
(a) {d)

Among the following decahydroquinotine toluenesulfonates (T,g ) the one that yields 9-methylamino-E-

Aon 5-enal as a major product upon aqueous solvalysis is [GATE 2017}
TsO
TSQ" H TsO H TsO H - }:{
2N =N = N H o
H H i
" chy CHy CHy Ca
The product obtained in the following solvolysis reaction is %%%%%1
1
OTs g o
‘ OAcH, £ ¥

S NaOAC/ACOH B %
A, —2 o\ Q@ >
0] CHa :: : gk

Enantiomericaily
pure compound

(a} a racemic mixture of trans 1, 2-diacetoxycylohexane %%%%%7
{b} enantiomerically pure trans 1,2-diacetoxycyciohexane Y%hgg«f%
(c)racemic cis 1,2-diacetoxycyclohexane = -

2=
{d} a mixture of cis and trans 1,2- dracetoxycyclohexang% %{ N
=

The major product abtaired in the following react [GATE 2017}
ﬁ? 2 Dimethoxypropane
cat, p-toluenesulfonic acid
0 O\{_ o. 0
MeOOC 0 0 0
© %V (@) o}/
OH
formed in the following reaction sequence is [GATE 2018]

I}LDA -78°C
) PhSeC|
m) Hy0,. &

PhSe

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 87
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Q51. The major product formed in the foliowing reaction sequence is

_do ‘)HO?C@SO‘?“:’
i

___,_.__"1_-—-+—-—-
O}’NH COZBH ii) ha(OAC)Z
@) //L Q =0 (m Fw © //l:ﬁ
0 H COZBn COzBn

COQBI"\
052, The major product in the following reaction sequence is

iy mCPBA, NaHCO3

MeO ii) NaOH, H,0

i i) 52‘ Kl‘ NaHC03, 20

QO
M H
0 X MeQ
o |
(a) D\/OMG © HO
‘ B o "0
OH

Qs3.  The major product formed in the following reactsd’%&&u@cé s [GATE 2018]

gis““‘ %
FSﬁQ%' wf

: ;@ i) KO'Bu

i) Raney-Ni, ®

Answer Key

3. {c) 4. (b) 5. (a) 6. (d} 7.(c)
10. (d) 11 (d) 12. (d) 13. (d) 14. (a)
17. (a) 8. (c) 19. (b) 20. (a) 21.(d)
24. (d) 25 (c) 26. (a) 27.(¢) 28. (b)
31. (b) 32. (b} 33. (d) 24. (c) 35. (d)
38. (c) 39. (b) 40. (c) 41. (d) 42. (b)
45, (c} 46. (a) 47.(c) 48. (a) 49. (b
52. {a) 53. (a)

Head office: 28- A Jia Saral, Hauz Khas New Dethi-110016,
Contact.011—26511021 8285787533,8800927759 6582285416 28
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TIFR Previous Year’s Question

Ql. Rank the following molecule in order of electrophillicity {from most to least electrophiltic) [TIFR:2010]
] CH 0 0 o]
CH
/U\ Ve )L )J\ Pk )J\ /
Me f’\f Me Ci Me g Me Q
CH . i
M (il (ii) i)
{a)ii>iii>iv>t (b} I > iv > iii > ii (c)ii>iv>iii>i {d)l>iii>iv>°%f_ %
Q2. What would be the final major product of the following chemical reaction it is carrnedﬁ@; twgge nge at
5°C" and the second time at 45°C’ 6 P /;" IJF%OIOJ
ﬁ%%g :
I e} 5 A T
H3C—CH+ OH — — 7 s %
o
O
{a) H:XT"=cy  at both the temperatures
?H
) HyC-—C—ChH,—CH s%and |y, c—g
H
) Hye~—Cc==C—CH at‘-_i:.:
H H Tz, S
0® 30"%}% OH o@
H ' %é
Q3. [TIFR 2011]
{b}) HC=CH-CH., —OH
(d) CH, - CH(OH) VVVVV CH, ~OH
[GATE 2014)

KOH, MeOH/H,0

X
OMe

Pg Liver Esterase
COOH — Y

pHE8

Head office: 28-A. Jia Sarai , Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 89
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MHM—#MMM__

when 10 mt of each hquld@%ﬁ%ld palrs listed below are mixed

OMe OH
A\ cooH CooMe
Y
X
OH OMe
COOMe
X
OH

X
OMe
. %
COOH  on
i &
X %%&%;%

L
maost likely to separate Fr\;io fﬁ@%“%!ayers?

(a} carbon tetrachlo&{é&r?ﬁ%exane

{c )carbon tefcé@t??de and methanol

s@

?‘v{

Q6. Thio)

“‘}:\
n

!‘;‘.
%

%

45
o

ﬁ%rtant maolecules species presen
Pt éﬂégfg detercting thiols has been recentty reported
%%%ges of reaction

% ‘%}*

products.

SaEait St

Head office: 28-A. lia Saral,

(d) hexane and pentane

t in cells and can mediate cell signaling proc

e
Hauz Khas New Delhi-110016,

[TIFR 2014]

(b} ethano! and methanol

[TIFR 2015}

pH 7.6

e

Contact : 011 -26511021, 8285787633, 8800927759, 5582285416
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based on the following reaction. predict the
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o —

S
O
() 0=

{c) 0=s

P
S

Q7. A catalyst:

a) Participates in the reaction
{a) P N

(¢} Always decrease the rate for 3 reactlo% % ra

i 4
B

(d} Always increase the actevatl%mener‘gy for &z,yg@eactlon

{TiFR:2015}

i
;Poes not effect a reaction energy path

Q8. What is the product of the follow%g?%kgjf‘bn? [TIFR 2016]
% pengy prh,
DCM
”"l\) + PBry + . -
@
‘] Br
P
o PP PPh,
' o Br
‘—_J Br,
Br
Br (¢} None of these
Head office; 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 91
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e
[TIFR 2016]

Qs.
SH

Hﬁ H ©P9n2
N N.
\g = S/\IT e e (X))

Alchemist Science Academy
Predict the product X and yof the following peptide ligation reaction
H\/@ o]
H H

PPN

H\i ]
)y X = YN
Y s

o =

Ny
L ¢ J .
-4 Y

PPh;
0

tene and singlet and triplet
iT

0 R
& & W
O,
of tﬁigﬁfe@f%@ng reactions between cis-2-bu
ey, Wy w
.

Q10.

S
5 E

%%@ a)ainglet 5,

e

t

Wi,
o

P N
a{-‘ %;
a‘%%}.‘? /C\‘H
—— N + H~ OH
truplet

triplet = A A,/
iriplet = A A
= 2 “

JAN

triplet =
2 &

-

(dy singlet = A triplet = A
= 2 = 2
Hauz Khas New Delhi-110016,
g9, 9582285416

Head office: 28-A. Hia Sarai,
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Q11

Qiz.

Qils.

(a) B~

What is the product of the following reaction? [TIFR 201?]gm_m B
o l €
p 4 \‘N\ + 1n (HCHOMN+Me,sic] —Sthyl acetate
Dip Dip

70°C
Dip =2, 6-diisopropyiphenyl

e /" \e

f2) DiP/N\C/N\Dfp?n o 0P N\,I:/ ~
S,iMe3 cl
N N N® ©
o o™ \c/ \Dip Cl {d} nore of the above
) N
Predict the products of the following reaction %j% %% [TIFR 2016)
L d

- BF; {d) * HF

ITIFR 2017)

BH + CHiCHz=C(CHy), _heat

Head office: 28-A. Jia Sarai, Mauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 95872285416 93



plchemist science Acaders CSIR NET/JRF, GATE, TIFR & IIT-JAM
s pedatte
[TIFR 2018]

h atkyl halides. Predict th

ilic substitution wit

undergo nucteoph

Q14.  Phosphite esters

following reaction
O/L\

O
(al /\

@ /.
,P\ A e =
(©) }O/O\ h

&

a1s5.  40.dentify the product AandBinthe following rea@:f:f"éﬁ%?éz%é.ﬁ [TIFR 2018]
(a) 1= Br Phy P
(b} 1 = PhyPP p= OH
% __— OH
s Ry
P= O o
CH
.\ Ry
(dy 1= Br Phsp = =
O
Head office: 28-A. Jia Sarai , Hauz Khas New Delhi-110016, V
94
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Answer Key

4. (d)

11. {c)

5. (¢) 6. (c) 7.(a)

12. {a) 13.(q) i4. (b}

Head office; 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 95
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T T T ——

Stereochemistry

Q1. The absotute configurations of the chiral Centers

F on

a) 15,48 by 1S, 4R ¢) 1R, 4R 18§, 48%;‘%%
02. The absolute configurations ot the chiral Centers ;

a) 15.2R by IR. 25
Q3. The absolute configurations

bgj%\gi, 28 ¢) iR. 2R d) 18.28

a) 15, 2R
Q4. The abschite conﬁgu%tip%%g%?%&c@iral compound 1 and 2
N
N "o S
o,
% “"' %C
. 2
% by 1R, 2S ) IR, 2R d) 1S, 28
Q5. J;afhe absolute configurations of the chiral compound 1 and 2
%
Ho,/% S
OH
2
\ 2
a) 15, 2R b) IR 25 ¢) IR, 2R d) 18,28

Head office: 28-A, Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927755, 9582285416



Alchemist Science Academy

CSIR NET/JRF, GATE, TIFR & {iT-JAM
Q6. The absolute configurations of the chiral centres in 4C and 8¢
gH [0}
a)4S, 85and E b)4S 8R and Z c)4R 8Rand E d) 4S8Sand &
Q7. The absolute configurations of the compound | and 2
a) |E, 22 b) IE, 2E cy 272,22
Q8. Ihe absolute configurations of the compound | and 2 P
ON CONH,
e
O N cC ?
N
AN
a) 1E, 27 bgj;, bl g%% cy 12,27 d) 12, 2E
F- 4 i
s I
Q9. Number of possible ster 0% s0m r“?mthls molecule
d) 6
Q10.  The absolute configurations of this compound
CHO F
/
FIN 2 CHO
a) 1E. 2Eand R bYIE 27 and § c}1E.2Z and R

d) 12,27 and S

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016
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Alchemist Science Academy
Qll. Whatis relation between H* and Hin given compound?
Ha
.-::: pP

d) Constitutional isomer

a) Homotopic b) Diastereotopic ¢) Enantjotopic
etween H* and H” in given compound

Ql2. What is relation b
COOH

H2 ——f—-OH

HP ——HO
COOH
E K4
a) Homotopic b) Diastereotopic c) Enamg@%c 5 D Constitutional isomer
5 %
S S
i . . . . . Ay % E h
Q13. What is relation between He and HPin given com&g‘ﬁr\idg}%%é%%
& . \\%%: -
B iy ,Q "i_ﬂ;%‘
%y ] 2
s £y = OH
'Y
W ) _...._.Hb
oy
% < CooH
. 5 & o _— . .
a) Homotopic Y das efEctopic ¢} Enantictopic d) Constitutional isomer
Qi gé&?‘«gﬁgﬂ H" in given compound?
Sy,
o COOH
R "32;;; ®
e HO He
H° OH
" COOH
Q\\1‘%‘33,»E,#‘I‘%L(ggé"f‘t"o{0p|c b) Diastereotopic ¢) Enantiotopi¢ d) Constitutional isomer
ke
Q5. Yyhat is relation between H* and HMin given compound?
%
Ha
Hb

¢) Enantiotopic &) Constitutional isomer

a) Homotopic b) Diastereotapic
biead office; 28-A. Jia Sarai, Hauz Khas New Dethi-110016,
2285416
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Most stable Conformation
O Me

o Qle.
b) ARy

Alchemist Science Academy
OH
0
c) \F?)-l/me '
Me Me

OH
O
a) %’o\VMe
Q17.  What is relation between H* and H?in given compound?
::‘ HD
Ha %? % iy
B 5 k)
a
b} Diastereotopic ¢} Enantiotopic d) Constitut Teomer
P p -on 1,
g %ﬁ”@; -
' E2

a) Homotopic

What is relation between H® and H"in given compound?

d) Constitutional isoner

QI18.

b) Diastereotopic
*%

a) Homotopic

Q1.

dy Censtitutional isomer

a) 1= Distereotopic, 1l = Homotopic
b) 1= Enantiotopic. Il = Distereotopic
¢} [ = Homotopic, II = Distereotopic
d) | = Enantiotopic. I = Homaotopic

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact : 011-26511021, 8285787633, 8800927759, 9582285416
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Q2L What is relation between H* and H°in given compound?

HE =
H? —H?
H B He
Et
I il e v

a) 1+ Distereotopic, 11 = Homatopic, IH = Distereotopic and 1V = Hemotopic

— — e ———

b) |+ Distereotopic. 1= Homotopice. §IL = Enantiotepic and IV = Enantiotopic

¢) 1+ Homotepic. § = Distereotepic. Hl = Enantiotopic and [V = Enantiotopic

. ;
d) 1= Homotopic, H = Homotopic, HL = Distereotopic and IV = Distereoto%?g}”\

79 Which molecule is chiral in given molecule? k
b/ é\ -
! il
a) LIV Wi H dy LIV
()23, Which molecule is chiral in given motiecule? g _"' : @,
s A ,
‘ :q : ’“ H %,
N AOH Al OH
5
i 11 1V
a & a
a) LIl 1V &, b [ ¢) 1, HL 1V dy L1V
e, B &
024, Which molecule ;%{é}?@k@%ﬁ molecule?
T w
S OH OH
CH
I HI v
by LY R INAY dy L1V
Q2s. ;Which molecule is meso in given meiecule?
OH OH
/f/,,’ @ Bry,, CﬁBr Q
oH g Br o4
I 11 1l AY
a)ail, Hl 1LY c) L UL IV dy L1V

_,,,,__,M__f_ﬁ_n___ﬁ_Mw_ﬁ__@_ ,,,,,,

Head office: 28-A. Jia Sarai , Hauz Khas New Delhi-110016,
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0326. What is relation between I and I1in given compound?
é/ ? éiOH
OH
il
a) Distereomers b} Homomers ¢) Enantiomers d) constitutional isomer

Q27 What is relation between | and 11 in given compound?

| % | % PN
OH ﬁ%%j&
;  HO 1l

=

4 § &
a) Distereomers b} Homomers ¢} Enantiomers %ﬁ’honai isomer

;:%_.
Fa =3
ﬂ:,%

Q28.  The absolute configurations of the chiral Centers

=2

a) 1S.4R b) IR,
k-
Q9. Whatis relation between Laff a%%;

£ =
=

d) 15,48

Me %, ’ﬁw;% -

~w I

ga) Q;?ere j;%er? b) Homomers ¢) Enantiomers d) Constitutional isomer

%\a

S%l;efatlon between | and 1 in given compound?

OH
% L
HO
i Me 1i

a) Distereomers b) Homomers ¢) Enantiomers dy Epimers

Head office: 28-A. Jia Sarai, Hauz Khas New De!hi-110016 ,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 101
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Q31. Whatis relation between §and 1 in given compound?
Me Me
H oH HO——H
H Br Br——1—H
Me Me
%,
] & ALY

b) Threo and Distereomers
d) Threo and Enantiomers
in given compound?

a) Erythro and Distereomers
¢) Erythro and Enantiomers
Q32 What is relation between H* and He

H2
P

a) Homotopic b) Constitutional isomer

(33, Which molecule is meso in given molecuie? -

o 3 s % i

HO. % ™ e
HO 258 ) ,
oH s Y& W, kww
<R : OH
| A% =4 ! v
‘ dy HL IV

a) 1 1L 111 SIR R N AL
R, R

The major preduct formed i%he reactio‘@u}fgiven befow is
N Q

HCN
y: Me b ———
O

OH
) Me/\/'\CN d) Me/\/tk OH

Q3
I

5 l\:ﬁe Me
Q35, e a'orf{kbducl formed in the reaction given below is
* H |. BH;, THF
“ 1B " “oMe : -
2. NaOH, H.0,
Ph -
H OH H oM

H.OH Ot - <
Ph Ph Ph 3
W\OMe OMe W\OMe Fn OMe
3 - 4= NN ER
P MeH H Me ¢) Me'H H Me d Me H HMe

ew Delhi-110016
27759, 9582285416
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Q36. Which conformations is more stable in cis [ cis 11 cyclohexane o 7

cis| cis |l

o
Ph \A o!
p Q
P
K

a) Pand Q b) Rand § c) Pand §

Q37.  What is relation between [ and ! in given compound?

a} Distereomers d) Constitutional isomer

Q38.

NBn;
Me—F—H
4 jo—f—
NBn, Me
% %, CHyMgBr
Ph CHO
Me Me Me OH
HO—1—H H——OH H—1—0H H-—~f—Me
A e ——h %) e —f—n ©) ph——at—H D pe——n
Ph Ph Me Ph

Head office: 28-A, Jia Sarai, Hauz Khas New Lelhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 103
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6. {a)
23.(©)
30. ()

37.(a)

39, (b)

e

Head office: 28-A. li

Conta

i ————

Answer Key
4.(a)
1. (a)
19. (b)
26. (2)

33.{(c)

CSIR NET/JRF, GATE, TIFR & IT-JAM

5.{a) 6. (a) 7. (d)

12.(c) 14. (a) 15. (a)
20. (b) 21.(c) 22, (d)
27.4c) 28. () 29, (¢}
34. (a} 33, (a) % 36. ()

e
a Sarail , Hauz Khas New Dethi-110016,
ct:011 226511021, 8285787633, 8800927759, 0582285416
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Stereochemistry

NET/JRF Previous Year’s Question
Ql The configuration at the two stereocentres in the compound given below are [NET JUNE 2011]

(a) 1R, 4R (b} 1R, 45 (c} 15, 4R (d) 15, 45 ,%%
Q2. The two compounds given below are gﬁ%’%[ﬁNE%%UﬁE 2011}
= -’a ;é:? %’
0 % '
Me Meo %
and |
B E =
H Hog % £
O,
{2} Enantiomer (b} identicat (c} Diastereﬁgﬁt‘%ﬁa * {d) Regioisomer
Q3. In the most stable conformation oftrans-1-t~butyl-3—met@;fche§ane, the substituents at
C-1and C-3 respectively are %ﬁ %@f} [NET JUNE 2011}
(a) Axial and equatorial \?%%?bl fﬁ(‘fétorlal and equatorial
i,
{c) Equatorial and axial = %@z E\Eﬁsi) axial and axial
Q4. Match the following Kg“ [NET JUNE 2011}
Column | =4 Column 1|

i) Chiral centre

i) Chiral axis

i} Chiral plane

{a) (A) - HI(B) -Hi {C) -t (b} {A} - L (B) - Hi- (C)-ii
(c} (A}-ii (B)-1(C)- iii {d) (A)- ii (B}~ iii {C}-i

Head office: 28-A. Jia Sarai, Hauz Khas New Deihi-110016 ,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 105
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d 3 OkJ/mole respectwely

Qs. The gauche interaction values for Me/Me, Me/Br and Br/Br are 3 3,0 8 an
[NET JUNE 2011}

the most stable conformation of 2,3-di

among the following, bromohutane is:

Br Br Br Br
Me@Br H@Me H@Br Br@hﬂe
@ pe™ (0) oL/ H () e H @ e/
H Br e H
Q6. Among A-C, the following compounds which can exhibit optical activity are [NET DEC 2011]
Ph
® |
Ph N
~o l \/ HO
Me
(A)
(a} A, Band C b} A and B only d) B and C only

[NET DEC 2011]

Q7. The IUPAC name of the following compound is

() {R)-3-{prop-2-enytihex- S—Vnoﬁ%%%i {b) (3)-3-(prop-2-enylhex-5-ynolc acid

(¢) (R)-3-{prop-2- envugexgen ng%gud

o

Q%%u'ukov addition reaction, the products A and B are

o
{d) (S)‘3—(prop72—ynyl)hex—Svenoic acid

Qs8. tnthe followmgb [NET DEC 2011}
5

{b} enantiomers {c) diastereomers {d) regioisomer

Q9. An optically active compound enriched with R-enantiomer (60% ee) exhibited [at]p +90°. if

of R and § enantiomers would be [NET DEC 2011}

the [a]p value of the sample is -135°% the ratio
(a) RS =119 {By R:S =19:1 (c)RiS=19 d}R:5=91
Head office; 28-A. Jia Sarai , Hauz Khas New Deihi-110016 ,
9582285416 106
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Q10. The structure of meso-tricarboxylic acid that is formed on potassium permanganate oxidation of the abietic
[NET JUNE 2012}

acid is
= ,—COOH COOH COOH [ cooH
( COCH [ COOH o
a{  S=coon 9{  y=coom
:: COOCH ”’COOH COOH 7 ICOOH

Qll.  Among the choices, the correct statements for A formed in the foltowing reaction [NET JUNF%:’JE%J

gf"‘Cﬁo s —— z\}j‘@f

N :
é%g@g &
{c} Ais a mixture of the two diastereomer {d) A$%m: %f%%

{a) Ais a single enantiomer (h}Aisra

Q12. The IUPAC name of the compound given below 5 [NET JUNE 2012]

%aeb i
(a) ethyl[R)-2- methyl 4 oxqcyc% ex-2- égr%ecarbexylate

A

(b) ethyl(S)-2- methyl -4 &x??\‘/cbglex 2-enecarboxylate

(umamMW&ﬁ@w

{d) {5}-4- ethoxyc;aré*bnyﬁf?»methylcyclo hex-2-enone
;Y el &!s
Qi3. The abs&’ig?%%qnﬂguratlon at the two chirai centres of {-)- camphor is: [NET DEC 2012]

(J);n ethylcyclo-hex-2-encne

(a} 1R, 4R {b) 1R, 45 (c) 15, 4R (d) 15, 45
Ql4. The first person to separate a racemic mixture into individual enantiomers is [NET DEC 2012]

{a)J, Hvan't Hoff {b) Pasteur {c) H.E. Fischer (d) F. Wohler

Head office: 28-A. lia Sarai , Hauz Khas New Delhi-110016 ,
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and between Brland Br?is

Q15 In the compound given below, the realation between H*, H®

{NET DEC 2012]

HA HE

~ 7
’

Br’ Bré
(a) HA, H? are enantiotopic; and Br* and Br? are diastereotopic
(b) HA, H3are diastereotopic; and Br* and Br? are enantiotopic
(¢} HA, HE are diastereotopic; and Br? and Br? are homotopic

{d) HA, HP are enantiotopic; and Br! and Br? are homotopic

Qié. The [a]p of a 90% optically pure 2- arylpropanoic acid solution is +13 2
one hour, [a]ochanged to +120°. The optical purity is reduced I%QO% after 3\ dhrs. If so, the optical purity

of the solution after 1 hour, and its [a]» after 3 hours, respectlvél,y ‘Kl%{jﬁ%béﬁ [NET DEC 2016]
(2) 80% and 60° (b) 70% and 40° m)SQ%@ndgdg (d} 70% and 60°
f» J—?’f
Ql7. 12.0g of acetophencne on reaction with 76.2g of mdg: m?hezﬁresence of ag. NaOH gave solid Ain 75%
yield. Approximate amount of A obtained in the ?ﬁ%(ﬁ%ﬁﬁ‘flts structure are [NET DEC 2012}
;?-% ‘v@
(a) 80g, Cla (b} 40g, Cla mswwﬁg 3 (d) 30g, CHi:

w,‘\ -_a

Q18. Given the energy of each gaucha@utané@@g&actson is 0.9kcal/mol, AG value of the reac

e ‘ ?}L Me
% s .. Pd, 250°C O:
Me 2 Me

V{e, e conformer)

tion is

[NET DEC 2012]

(b) 1.8 kcal/mol (¢} 2.7 kcal/mol (d} 3.6 kcal/mo!
?%f%%a?%€
Q19. %ﬂsﬁj,t cdpound given below, the hydrogens marked A and B are [NET JUNE 2013]
"’é.;,-f =
%, 0]
%
Ph Ph
Ha
Hs™ cooH
{a) Homotopic (b) Isotopic {¢) Enantiotopic (d) Diastereotopic

Head office: 28 A jia Sarai, Hauz Khas New Delhi- 110016
Contact : 011 _76511021, 8285787633, 8800927759, 9582285416
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Q20

Q21.

Qz22.

Q23.

Q24,

The gauche conformation { 9 = 60°) of n-butane possess [NET JUNE 2013)

(a} plane of symmetry; and is achiral {b) C2-axis of symmetry; and is chiral

(c) Centre of symmetry; and is achiral (d} plane of symmetry; and is chiral

tdentify the chiral complex from the following {NET }UNE 2013}

A) [Cr(EDTA))" B) [Ru(bipy}s]** C) [PtCl{diene)]’

(a) A only (b} A and B only (¢} Aand Conly

Which one of the following statements is true for the following transforma?i

OH

2
(2) Ais the major product and it is a cram produgf&i 3 =

(b} Ais the major product and it is a antiy craf‘ai*o%?lgt
€ 4
{¢} B is the major product and it @:a cragn pro uc?@

-&::-v

(d) B is the major product and jt is a antl-%ram product
%ﬁ% mf&"’
.v,“@\\

The maost stable conF’Orm' "ons 0@1?2 difluoroethane and di-2, 3-butanediol are [NET JUNE 2013}

F OH
H H Me OH
b) and
H H H Me
F H
F Me
H F H OH
d) and
H H H OH
H Ve
The tUPAC name for the compound given below is [NET JUNE 2013]
OH
AN
{a) (2R, 32)-7-Phenylhept-3-en-2-ol b) (25, 32)-7-Phenylhept-3-en-2-al
(c} (2R, 3E}-7-Phenylhept-3-en-2-ol d) (25, 3E})-7-Phenylhept-3-en-2-ol

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011-26511021, 8285787633, 8800927759, 5582285416 109



Alchemist Science Academy CSIR NET/IRF, GATE, TIFR & T-SAM

Q25. Consider the following reaction sequence

OH OH
/©/ ~SniHCL _/_‘\Jz_;_.. /©
(90%) AcHN

(90%)  H N

70%

oH
O O e O O
c it
25% (90% 90%) =
NH2 %& T
’Sg‘?

The overall yield for the formatien of p-hydroxyacetanilide and o- hydrogfﬁqef’é

respectively are approximately gr‘ ° i\»’& [NET JUNE 2013]

(a) 57 and 20% (b) 57 and 68%

{c) 83 an%ﬁS% %: %g‘(d 83 and 20%

Q26. The two benzytichydrogens Ha and Hg in the compounds | and Il ar [NET DEC 2013]

Ph

Ciw_@ilg

0

B

(a) diastereotapic in1and enantré; (b) diastereotopicin It and enantiotopicin

(d} enantiotopic in both | and li

(¢} diasterectopic in both | aha II

% ‘é‘f

Q27.  The IUPAC name of the tompo ‘ﬁgd gwen below is [NET DEC 2013}
£y, %'w
HO L S Y
p N OH
””%‘?ﬁ% 3§§ géi H
&l ‘% T
*‘N\a) (@?Z%Y% é}ﬁ!orohexa 2, 4-diene-1, 6-dial (b} {22,4E}»3-ch10r0hexa-2, 4-diene-1, 6-dio}

%::;:%'ﬁ 4{ 4-chlorohexa-2, 4-diene-1, 6- diol(d) (2E, 4Z)—3-chiorohexa-2,4-diene—1, 6-dicl

Qz28. §tereose|ectwe recuction of the dione A with a chiral reducing agent provides the correspondingdiol B in

100% diastereoselectivity and 90% ee favoring R, R configuration. The composition of the productis

[NET DEC 2013]
Q .'O Ho OH
= X
oo L
P = \ |
A P 8

Head off;ce 28-A. Ha Sarai, Hauz Khas New Delhi-110016,
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HQ OH Ho OH
T e LD
- 10%
0
HO OH HQ OH
b
T = L0 @»
95% 05% e
HO OH
Temelt
20%
HO CH

d) and
95%

Q29.  The absolute canfiguration of the two stereogenig%b@%%ﬁtres in the foliowing molecule is
3 ;, .I'E-‘Eu R

| i

[NET JUNE 2014]

(a) 5R, 6R (c) 55, 6R {d) 55, 65

Q30.  The correct ﬁ'teﬁé%%bout the following molecule is [NET JUNE 2014]

Y
e%f@%%%ﬁ

fm m% —&%

Hp, Br

a) Molecule is chiral and possess chiral ptane

{b} Molecule is chiraf and possess chiral axis
{c] Molecule is achiral as it possess a plane of symmetry

(d) Molecule is achiral as it possess centre of symmetry

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 111
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' W‘N-Q?:l.

Q32.

Q33.

Q34.

Consider the following stat

ements about cis- and trans- decalins

CSIR NET/JRF, GATE, TIFR & HT-JAM

[NET JUNE 2014]

(A) cis-isomer is more stable than trans-isomer

(B} trans-isomer is more stable than cis-isomer

(C) trans-isomer undergoes ring-fip

{D) cis-isomer undergoes ring-flip

The correct statements among the above are

{a)yBand D

by aand C

An aqueous solution of an optically pure com

water and measured in a guariz tube of 5cm length w

{a) -30°

The configuration of carbon atoms 3 and €4 in Qéfﬁbsz

{a) Rand$

(cyAand D

pound of concentration 100mg in.
éggw e

P [NET JUNE 2014]
g5, %
(b} -60° (c % ¢ (d) +6°
gg,ﬁipéctiveiv are [NET JUNE 2014]
A EN
(b)SandR ¥ '%} tc) R and R {d)Sands
T e %
L

=

&

In the most stable configuratior@?ne@%g sterecchemical orientation of the three

o g
i, TRl
T

substituents on the cyclohekage ring a:@gﬁ

(a) OH: equatarial; i-Pr:
Ly s %“% N .
(b) OH: axial; l—P%@%jO@%F’énd Me: eguatorial

{c) QH: equaﬁbr_ﬁ?; i-Pe

R

ye

=

N

equatorial and Me: ax

[NET DEC 2014]

,ngéxamr'a%%d Me: equatorial

ial

,d) Ff‘: gﬁuatdﬁjal; i-Pr: axiai and Me: equatorial

T

£ N
{a) 3R, 65

Hea

al centres of the starting ketone in the following reaction is

[NET DEC 2014]
Eﬁ/\j\ LA, Bt H HOH
iy M)\
Me Me
(b} 35, 65 (c) 3R, 6R (d) 35, 6R

,_éu_—.—»_,,_m._,;;._,;_,_.._u._i,_#,._ﬁ.;___, S

g office: 28-A. Jia Sarai, Hauz Khas New Dethi-110016,
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[NET DEC 2015]

Q36.  The most stable conformation for the following compound is
Me. _Me
| Me
Me
- - Ma
Me Me /
" Me =~ Me
aj H b} Me ) H )
Me H Me ‘é ;
Q37. The hydrocarbon among the following having confarmationally locked chair- %‘q}gt %ﬁ?o%:s
oK - N
H - H
Q3s8. Optically pure isomers A and B were heated with NaN3 in DME. Th oF ect ratatement from
{c;‘a“"v'ﬁ%
the following is g 3 [NET JUNE 2015}
Pl k
NMe; NMe, b %
LGS SRR AN
Br % N,
& %R -
(2} A gives optically pure D and E}glves 6%;3 wpure C
?@Q%ég "%
{b) A gives racemic mixture of {andB gnges optlcally pure C
A " *ﬂgf/
{c) A gives optically pure C'{‘and ’%ves racemic
@Vd%
{d) A gives optically Eur and ﬁ;gwes racemic D
et
Q39.  Identify two enag%m;\z%a%ng the following compounds [NET DEC 2015}
=
CH H
Br.,, 3 Br... Br. CHj;
! c\/LH C\jcm /LH
3~ Ha HiC
B) : C Sl
Bf H ) ogeH SRR
(a (b)Aand C {c)Band D {d)Cand D
%
Q40. Among the following complexes [NET DEC 2015]
(A) {Colox)a]>
(B} trans- [CaCl:{en).}*
(C) I[C{EDTA)] the chiral one(S} is/are
(a)Aand B (b)Cand B {c) Conly {djAand C

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
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e ——— U
the stereochemical descriptor for Ha and Hyis [NET JUNE 2016}

Q41 1 the following compound,

(a) Enantictopic (b} diastereotopic {c) hemotopic (d} constitutionally heterptopic

Q42. The cerrect statements about the confarmations X and Y of 2-butancne are

H,C 0 H 0
H}""/< HH
H CHa H4C CHs
®) vy

{A) Xis more stable than¥ (B) Y is more stabEaJ%han i .
%}y

(C) Methyl groups in X are anti (D) Methyl gi%nup?ih Y are gauche
xg(%) Kg’
{a) Aand D (b) Aand C (cpBand C o (d} A,Cand D
T

Q43.  Thecorrect order of magnitude of ‘A values’ for u@‘ %‘suﬁstltuents in cyclohexane derivatives is

[NET JUNE 2016]
;«;ﬁ%

{a) Ph> CN > Me g& ' (c) CN > Me >Ph {d) Ph> Me > CN

Q44. The_ correct staté“’mé‘ﬁts about the foltowing compound is [NET DEC 2016]

‘3’:’ 3
\ "

(a) compound is chiral and has P configuration

b} compound is chiral and has M configuration

(¢) compound is achirat as it possess Cq-axis of symmetry
(d) compound is achiral as it possess plane of symmetry
e — R —

,,,,, I ___.,,,._ﬁ._ﬂww
Head office: 28-A. jia Sarai, Hauz Khas New [elhi-110016
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Q45. Methyl group in the following compound are

(a) homotopic {b) diastereotopic

{c) enantitopic

{d) canstitutionally heterotopic

Q46.

(a) (b)\%\ (€) N\ ’ (d}

Q47.  The major product in the following reactionis %2 %A@ =
K

[NET Dec. 2015}

. by Re fuce attack

, by Si face attack (g - by Siface attack

(48.  The most stable conformation of 2 — fluoroethanol is [NET June 2017]
HOH OH F OH OH
F H H H
(@) F (h) () : (d)
HH H H H H H H H
H H F

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
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T

The specific rotation [a ], for (S Y- (+)-2- butanol is 10"mL/gdm The observed optical rotation

mixture of (R)-and (S)~2- butanolis —
of 2 - butanol in the sample is 0.15g/mL

(%m) of a sample composed of a 0.45° . 1f if the cell path
length is 0.6 dm and the cancentration

(R) and (5 ) enantiomers in the sample are
(b] (R) = 40%. ()= 60%

, the percentage of
[NET June 2017]

() (R) = 25%. ()= 73%

(c) (R)= 60%. {S)=40% () (R)=T75%. (S)=25%

Q50.  Themaost stable conformation for the following compound is

HO

QH HO
OoH

(a) OH {m

st The following molecule has [NET Dec. 2017}

{a) plane of symmelry {3 {b)R configuration
-

{c) § configuration % (d) centre of symmetry

st stable conformation of compound

Qs2.
[NET Dec. 2017]

Me Me

R S
(the\LO\j\OH (<) OQ/OH () o%

[NET Dec. 2017}

Qs3.  The number of optically active sterepisomers possible far

CH, - CH{OH) - CH {On)-CH (OH) - CH. s

(a) two (b) four {c} six {

I —
ai, Hauz Khas New Delni-110016,
582285416
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054, An optically pure organic compound has specific rotation of + 40° . The opticat purity of the sample that

exhibits specific of + 32 s {NET Dec. 2017]
(a) 8% {b) 12 % {c)]20% {d) 80 %
Q5ss. The correct statements about following compounds is [NET June 2018]
Me
Me
F Me
Me @% "
*) ®) R\
RS
{a) A'is more stable than B (b) Bis more stablg than % gt
o,
(c) Aand B are equally stable (d) A and B are both ?@c "Qgpzﬁ?ormations
‘5‘3‘3-”%%%‘ %%
5.(b) 6. (c) 7. (d)
12, (b) 13. (d) 14, (h)
19. (c) 20. (b) 21 (b)
26.{b) 27.{b) 28. {d)
33.(c) 34. (b) 35.{a)
40. (d} 41, (b} 42.(d)
43. (d) 44. (a} 45. (a) 46. (c) 47. {d) 48. (b) 49_{d)
50. (c) 51. (b) 52. (a} 53.(a) 54, {d) 55, {b}

Head office: 28-A. Jia Szrai, Hauz Khas New Deihi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 117




Alchemist Science Academy CSIR NET/IRF, GATE, TIFR & IiT-JAM

GATE Previous Year's Question

Ql. Among the following amino acids, the (R)-enantiomor is represented by {GATE 2001}
CHa COOH NH, cocH
(a) NH2+COOH (b} HJ["NH2 (c) CH3+H (d)cHr—*—»NH2
H CHy COOH 5
Q2. The configurations at three chirat centers in the bicyclodecanol given below, are £ 200
GH
=N
(a) .S 28.6R {b) 1S.25.68 (c)lR,ZS“,%éa (d} IR, 2S.6R

allo wﬁg molecule are (GATE 2003]

configurations of the two chiral centers in th% 2l
c TP

f
P

Q3. The absolute

02(s).3(8) (d) 2(5 ). 3(R)

2(R)3(S)
5
Q4. Among the followmg,,tk%%ﬁ%nn projections of meso- 2.3 butanediol are [GATE 2003]
Me Me Me
H _OH OH _H Me H
H OH {(c) OH H (y " CH
Me OH

( C -land C—6)inthe bicycle [4.4.0]  decane,

Iﬁ’émohﬂgurat\ons at the two asymmetric centers
g@ven below [GATE 2004]
s]
{(a) IR.6R b) IR.6S (c)1S.68 (d) 15.6R
e ——— e e
Sarai, Hauz Khas New Delhi-110016 ,
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Qs. For the reactions shown befow, identify the correct statements with regard to the products formed.
[GATE 2004]
H 0 . H 0
%, MeOH, H" “, NaOMe/MeOH
) ——® P (i) —r—— e ()
M pn Ph
{S)-stryreneoxide {S)-styreneoxide
o
{8} P and Q are identical, both are opticaily active. Y
NN
{b} P and Q are positional isomer, P is recemic and Q is optically active. n B R %

{c} P and Q are positionai isomers, P is optically active and Q is racemic.

(d) P and Q are positional isomers, both are optically active.

Q7. For the aldotetroses -1V, the combination of TRUE statements, amongs
CHO ?HO
—L o OH
OH HO '
CH,0OH CH,OH

| 11 &
P = land il are diastereomers ag@ll aﬁ@ﬁlﬂ%g%gﬁantlomers

G =TI and IV are mesomers and a%é&gnttgg IWnactlve

=|and lll can be mtercon{%ri}ed by asb‘é%e catalysedisomerisation.
I
S=onlyland IV are HIQ& elea@gb‘?%”
P, e
=land Wl are D Sugars éndil and IV are L -sugars.

(6Q, 8T (dIP. QS
f“fhé: acid P with the alcohols Q will give [GATE 2004]
H OH
“\\CHS
COCH CH,
(S}'P ( o )_Q

(a) Oniy one enantiomer {b) A mixture of diasterecmers
{c)A mixture of enantiomers (d) Onity one diastereomers

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011 -26511021, 8285787633, 8800927759, 9582285416 i19
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o _-_E;y—;mﬁg;@mgg-;:f?@@er of cis-decalin is positioned as [GATE 2004]
(a} a.d (b) e.€ {ca.e (d) pseudo —a.pseudo ~¢
[¢ = axial e = equatorial |
{GATE 2015}

Q10.  Among the following, the optically inactive compound is

p
EI & i('( HLC PR
1.C (b} _<

the most stable isomer for 3- methoxycvclohexanolglg
-

Ql1l. Among the following,

ol¥ ) LY
Ome AT
(a) m (h)ﬂj\we o
g g

HO

[GATE 2005]

Q12.  The binaphthol {Bnp ) is

{a) An optically active compaund%\imth (R}-configuration.
b, ,gf)f
(b) An optically @fﬁ%e%‘é@ pund
%-

(c)Aqneso C%
o

@(d ’ﬁ"b?ﬁ‘l I5active compound with {S)-configuration.
"% NS

h-s?

Q13% @%%ﬁteremsomer obtained in the reaction of (§}-2 - phenylpropanat with MeMgBr is
By AP
A [GATE 2005]
CHa CH, CHy CHj
HO~———H OH——=H H——OH H = OH
a
@) Ph—p—H (b) H—+—Fh € y—t—>pn ) Ph——t—H
CH3 CH3 CH3 CH3

Head offsce 28-A, Jia Sarai, Hauz Khas New Delthi-110016,

Contact: 011-26511021, 2285787633, 8800927759, 9582285416 120



Alchemist Science Academy CSIR NET/IRF, GATE, TIFR & !IT-JAM

Q14.  Cis-and trans-2- methyl-5-butyl-1,3-dioxane each can exit as two conformers as shown below

;(U\C(CHSE . i :(‘/TOQ

CHy C{CHala
cis-P cis-Q
CHs
I,C Oj\cm W= YO
3 \LO : 313 ——— o %1
C{CHals W, %
trans-R trans-S f%%;%gh
Y B
The preferred conformation for cis-and trans-compound will be %‘%G% Jbos)~
B, Fom
(a) P, (b} Q3 (c)P,5 jﬁg@w =
g%}‘;« % %’f s
Q5. The most stable conformation of the foliowing compound o %gé %e; {GATE 2016]
N
s,
Ma 2 oY
RN

Me

Qie. F_.H and H, in the

[GATE 2016}

(b} H, and H, : diasterectopic

(d} H,and H_ : diastereotopic

CO,CH; COLCH;
KCN
3] Br —_———™ CHCN
EtOH '
H D
{a)R,R (b) RS {c)S.R (d)S,S

Head office: 28-A, Jia Sarai, Hauz Khas New Delhi-110016 ,
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Q18. The result of the reduct%on of either (R) or (S} 2-methyclohexanone, in separate reactions, using LiAlH, 15

that the reduction of

{a} The R enantiomer is stereoselective

(b} The R enantiomer is stereospecific.

(c)The S enantiomer is stereospecific

(d) Both the Rand 5 enantiomers is sterecselective.

Qi9. The molecules(s} that exist as meso structure(s).

[GATE 2007]

(K3 (L)
{2) Only M (b) Both K angL g‘ﬁ% }%gg nlv L (d) Only K
- T RN
020.  Stereochemicaldescriptore for t@g at rr%,,@éf‘?i H, and H, inthe structure. [GATE 2007]
| %}%@ "R LMD H Ho
R, = >i a%\\:\
Cl
(Y} (Z)
%@
L%}g;motoplc Y- enantiotopic and Z- diastereotopic
‘%«
(l:{f) ¥ enantiotopic, Y- homotopic and Z- diastereatopic
{¢) X-diastereotopic, Y- homotopic and Z- enantictopic
(d) X- homotepic, Y- diastereotopic and Z- enantiotopic
Head office: 28-A. iia Sarai, Haut Khas New Delhl 110016,
122

Contact : 011 -26511021, 8285787633, 8800927759, 9582285416



Alchemist Science Academy CSIR NET/JRF, GATE, TIFR & HT-JAM

Q21 Match the entries a-d with their corresponding structure P-S [GATE 2008}

(A) bridged system (P O‘O

(B) atropisometric system

(C) spiro system

(D) Fused system

(2} A-S, BR, C-Q, D-P 1%%%)

(¢c}A-Q, B-P, C-S, D-R .
(AW
Q22  In the following reaction, SR, [GATE 2008]

" 4 Rpmm 19 HCN X+Y

ions of the chiral centresin X and Y are

(b) 2R.3R and 2R.35
(d) 2S.3R and 25.3R

IGATE 2009]

The sterecchemical notations are

(a) 27,4R (b) 27,48 (c)2E. 4R (d) 2,48

Head office: 28-A. Jia Sarai, Hauz Khas New Delhi-110016,
Contact: 011 -26511021, 8285787633, 8800927759, 95827285416
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et

g24.  The absolute configurations for compound X and Y, respectively are [GATE 2010}
£t OH
e Br
l:ﬂ' H
H
Me H
{a} RS {(b) S,R (c)R,R
Q25.  Amongthe following, a pair of resolvable configurational enantiomers is given by
{a) cis-1, 2-dimethylcyclohexane {b) cis-1,3-dimethycyclohexane "
{c) cis-1, A-dimethycyclohexane (d) trans -1, 3udimethylcclohexa ]
Q26.  The maximum number of stereosisomers possible for the compound gw
o ,
Me ;
Me O
NCz [GATE 2013]
Q27. Thecorrect order stabitity for the followm@%m{%atlon of cyclohexane is (GATE 2014}
T‘?%% - ()
(a) 11> %;“twmmﬁn () 1> 1> 1 (dy > 1> 11
Q28. The overall yteld nggguf,}a;?‘?e?wllowmg reactions sequence s ——————"" [GATE 2014]
oy
g;}fa
, éi& agﬁ Ol 0 o
’f§§ 1&48N1L8r Jone's reagent Ph-CHO ag. NaOH L
. Ph Ph - -
£ pﬁ 19 o 80% Ph Me 80 % i Ph
%‘
%
Q29.  Theabsolute configuration of C 2 and C 3 in the following compound is [GATE 2015]

{a) 2R.3S

(b)

HO)

25.3R

T

I
Head office: 28-A. Jia Sarai , Hauz Khas New Delhi-
Contact : 011 .76511021%, 8285787
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Q30.  The number of possible stereoisomers obtained in the following reaction is ————— [GATE 2015]

. % (i) O, Zn
O (i) excess PhMgBr, H,O

Q31. Ring flipping of the compound in the following conformations leads to [GATE"%OlG}
T . Y
HO 5! s, W %
“,

OH i, 5 O
cH
(a)m ° (b} BrmCHa (c) \%'Br
o Br
Q32.  The compound in ‘R’ configurations is [GATE 2016]
CaHs >Q_¢C Ha H;C>Q_ﬁ~\°“a f %{ ACHy
ay H H (b) H,C H ff?) H

G33.  The Favourable transition state leading to thesfe -agg%fthe product in the following reactions, is
AR Y [GATE 2016)

CHx
O gl0
(d) Ph /e

# HC CryPh

specifically from A face or B face. The correct statements pertaining to stereochemistry of malic acid formed

is [GATE 2017]
\B face
& COOH
s/ CCOOH
THO e ~ H
COOH
A face COOH OH

Head office: 28-A. fia Sarai, Hauz Khas New Delhi-110016 ,
Contact: 011-26511021, 8285787633, 8800927759, 9582285416 125
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(a) additions specifically

{b} addition specifically from B face giv

{c)additions specifically fr
{d} additions specifically

Q35. The enantiomeric pair,

CHy

{a) ﬁ and

Q35.  In the following

C"ia

Ph

(a) X is the major pE -éjﬁﬁ%@ﬁ@?

{b} X is the onlybrodugt
(c)Yis the 0@5%%56%%{%
(d) Xeis tgl%mrrﬂ%& r %o'ﬁuct and Y is the major product
e — - e
T o Answer Key
%ijf(a) 3. (a) 4.(a) 5. (b) 6. (d)
¥ 9.0 10. (a) 11. (d) 12. (a) 13. (c)
16. (b) 17. (d) 18. (d) 19. {d) 20. {c)
22. (a) 23. (d) 24. (b) 25. (d) 26. (4) 27. (b)
28.{57.66) 29. (d) 30. (8) 31. (b) 32. (a) 33, (a)

35, {d} 36. {3

CHs

and

reactions,

% is the

i

T,

from A face gives S isomer of malic acid

among the following is

CSIR NET/JRF, GATE, TIFR & HT-JAM

es S isomer of malic acid

om A face gives R isomer of malic acid

from B face gives a recemic mixture of malic acid

minor product

Head office: 28-A. Jia Sarai, Hauz Khas New Dethi-110016,

Contact ; 011 -265110
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TIFR Previous year's Question

Qil. Structure of |, 2 -demethylcyclohexane is show below. Which of the following is an enantiomer to the

given conformer? [TIFR 2011)

CH,

:
!
¢
P )
! .
CH3 :
'

Chy _ :
. C\ﬁj ;¢ N
ta)Hy Y . :} 5,
CH, %\%’%&%ﬁj;%
i . = %ﬁ‘%m
Ko\
T i
Q2. What are the configurations {Ror S) of the chiral centers in the fﬁfak %& dlecu!es [TIFR 2012)
%‘;@?&%@
¥ H Fry
! -

(a)Compound 1 = RCompound2 R Cg‘m% %S 25

(b) Compound 2 = R Compoundze% Sk %3 1R, 25
(c)Compound 1=5; Compoﬁnd»fl s; Co poundB 18, 2R

(d} Compound 1 = R: ”Comﬂound 25 Compound3 = 15, 2R

J&.&W

_ yﬁ];;nétry present in the following molecules and which of them is chirai?
: N \Q%X s [TIFR 2013]

A5 o

(a) A has a 2-fold rotation axis and B has a plane of symmetry, Ais chiral.

{b) A has a plane of symmetry and B has a centre of inversion; B is Chiral,
{c) A has a plane of symmetry and B has a 2- fold rotation axis, A is chiral

(d} A has a plane of symmetry and B has a 2- fold rotation; B is chiral.

Head off;ce 28-A. Jla Sarai, Hauz Khas New Delhl 110016
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e

— e
Q4. The Sharplessepoxidation catalyst Ti (0‘ pr)_ converts atylic alcohols to epoxides stereoselectively. What

is the stcrepchemistry of the produ

OH

(a) x :(2R3S )-3- henzyl —2
y :(25.3R)-3 - benzyl
(b) X - (28.3R)- 3~ benal = 2

Y (2R3S )-3- henzyl

(o) X :(25.3R)- 3~ benzyl -2,

L e
y(25.35)- 3 - benayl -2, 3 d
o & %r%

) x (2R.35)-3- benzy!

y - (25.35)- 3 -“hehzyl

=

%

& 4
Qs. Wwhich among the followin

e

R. R-Diethylartrate

ct obtatned in the following oxidatien reactions? [TIFR 2014]

G

ll|ﬁl]\
OH

s.s-Diethyltartrate

TIO'Pr)y
‘BuQOi!

THO'Pr)
1BuOOH

=

3 - dimethylox iran -2~ vl n]gfhancﬁij S

B, %, el
T E T
pi “% methanol
% "

I dimethyloxiran -

3 — dimethylox iran Fs
;s: o5
-23- demethylé? ?ﬁ%ﬁf’l -y} methanol

Son Yy B
3 — dimethyl5% ?Fapﬁ;ﬁﬁ — yi) methanol

- | ;;;EE %
f’xﬂx&gtgjﬂox iran — 2 — vI) methanol

5
&

itan — 2 - y1) methanot

- 2}‘,-33 dimethylox iran — 7 _ /) methanol
e > )

é‘-’fﬁqﬁ’lgﬁcmes is chirals?

OH

{c) 1l (d} None of the above

Answer Key

4. {a) 5. (b)

. e
Head office: 28-A. Jia Sarai , Hauz Khas New Delhi-110016,

Contact : 011 -26511021, 8285787633, 8800927759, 9582285416 128



ALGHEMIST SCIENGCE ACGADEMY

28-/A, Jia Sarai, Hauz Khas, New Delhi-16 « Ph. : 011-26511021, 8285787633, 9582285416, 9149049297
www.csirnetalchemist.com « alchemisiscienceacademy@gmail.com



