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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempied
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written itn the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations have their usual standard meanings.
Assume suitable data, if considered necessary, and indicate the same clearly.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklet must be clearly struck off.
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Ql.

Qus A
SECTION A

(a) IEL=1NICR] dc{lﬁ(“ﬁ i ﬁﬁﬁﬁ%“, gﬁ-ﬁﬁﬂﬁﬁ'_’ QE[ m—iﬂﬁ'&% e qlﬂhi’,d
e | Ty & 3199 I F A |t fag Hifsw

H

ES () A

(11) (111) (1v) (v)

Classity the following examples into aromatic, anti-aromatic and
non-aromatic. Justify your answer. 10

H

Eg () A

(11) (111) (1v) (V)

(b) 3IdIEl A 3T B & gEA@ TARgu qar g9 ®9@wn (1) AR ()] & TAF
&I/ IcTG] 1 Ig@ 3 =ed-giqared shiferg |

Me

MEWMG s A 4+ B

Rr (1) NaOKkt
(ii) 'BuOK

Write the structure of products A and B and mention the major/minor
products in each of these conversions [(1) and (i11)] with justification. 10

Me

Me\/\{/Me > A + B

Br (1) NaOEt
(ii) '‘BuOK

STH-D~-CHM Z
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() Toafafga aafufsrar & 3cue o falge 3k sgs 594 & TShamiatyess |nl i
fatza Hifsu |

F o0
Me Et,NH

= g

Write the product of the following reaction and depict the mechanistic
pathway for its formation. 10

Fo
Me Et,NH

>

(d) C AUl D H GEA1R F Fd18U 3R 3 994 1 Ioaid hiad |

8 JE N

Cotls Li 78°C Mel
1  — ()

> C > D (H&H

THE ( )

Give the structures of C and D and account for their formation. 10

o PN

C(SH5 ‘
L1 . —T8°C Mel |
> C > [) (major)
THF

e) TifaRga srfafsranet # 9 y=s & 3c9g 6 w1 &1 Iugw Hfam-wH
sy & g fefgu 3fit e 390 s/ wR.uw. . fagia h agar 9 3fua
fog i |

A

hy A

= MGVMB <

Write the structure of the product with proper stereochemical outcome,

in each of the following reactions and justify your answers with the help
of FMO theory. 10

hv: A

— Me—\\__//—Me —

STH-D~-CHM 3
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Q2.

STH-~

(a)

(b)

~CHM

Tk H Iiehd e [+] shl Teald Q4 Y, E § H d% hi =13 ol I&d
<hIToTT. |

O/\.,J:

Me
\@Me é (E]l— [F] — G

O

Give the structures of £ to H showing the position of the labelled carbon
] 1n each. 10

0/\4

Me
\GM@ £ [E]— [F]—G

O

3,5-STSHIIA-4-ATSeIPHIA 3T 2.6-SEAfSd-4-A8eIhHid § @ HH-ET Teh
JAferen i 8 3T &=y 2

Out of 3,5-dimethyl-4-nitrophenol and 2,6-dimethyl-4-nitrophenol, which
one is more acidic and why ? 10
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() I¥ Kd% & gt & fafge | = 3fgliaad sqdqon & & 9w %
Q=TT BT 18T 8 | 38esT A foiRgu 3T 3ues @vra fspanfafy samsu |

0O
Mg, Et,0 H.0* 2 H.SO
Me A T 3 . A Loy T
32

Write the structures of I to K. The conversions mentioned below involve

a rearrangement at one step. Name it and depict the corresponding
mechanism. 15

O

Me Mg’AEtQO H30+ conc. H,S0,
> [ > J > K
cold

(d) HiTRgd Afafkansti § 8 Ys o 3G ol QEIAE hifaT 3R T
=TT <h fspartater fafaa |

AT Na,
EtOH, 1|

O O

10 M‘\

OEt —

(i) Na, ST8ciH, 1|
(i) H,0

Predict the product in each of the following reactions and write the
mechanism for each conversion. 15

excess Na,

EtOH, 7| R

O O

EtO )J\/\/\/LK

OEt —

(1) Na, xylene, ]|
>
(1) H,0

STH-D-CHM 5
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Q3.

(a) o1 Bl & T 2,4-U=Crer33Ti4 i AUk MeMgl & Ush dedie o gl g ?
3 3fBfad ST o+l 2,4-2FATSE3TH U Hd ®UTGNT &L Tohd & ?

What happens when 2,4-pentadione is treated with one equivalent of
MeMgl ? How can you convert the mentioned dione to 2,4-hexadione ? 10

(b) G UHHHH Ufoshd &gl 1 TW@H 9 qd gk Ueohlglal ol M i afy
foafgu | Ty & wafies, fodie 3t gadiaes Uehigial @ faufed o arefi
e faty fafau |

Write a method of preparation of a tertiary alcohol containing two

identical alkyl groups. Write one method for distinguishing primary,
secondary and tertiary alcohols. 10

(¢) L ¥ Na® & Hfed g=A falge doar N o foieme guH 9t fewoft it |
I Ueepigiel o1 fafime guH + x 3 |

Me
N
KOAc
C.H.CH =
H SO, Cl DMF, A OH
> [, > M >N
OH
Me
20
[OL]D =+ X

Write the stereo structures of L to N and comment on the specific

rotation of N. Specific rotation of the starting alcohol is + x. 10
Me
, Py
KOAc
C.H.CH S
H SO, 0] DMF, A OH
> [, > M > N
OH
Me
25
[OL]D = + X

STH-D-CHM 6
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@) Frefifas suiqwn § @y & IE/3AE Hl FEAT iy A T
Afafspar =v1 9 faRaT |

i L /lH_(CHO Ml T
O E1OI
O

. ] NaCN,
(11) \O/l\ CHO EtOH? /] L >

Write the structure of the product(s) for each of the {tollowing
transformations and write the name of each reaction. 10

(1) { | cun DedHs
O EtOH
O

" | | NaCN, R
(i) LO/LCHO -

) Tr=fafaa sifiufea & 3care H g fafae o shariaty w1 =i i |

F
e,
HN O
__/ R
DMSO, K,CO,
SO,Me

Write the structure of the product of the following reaction and depict

the mechanism. 10
F
7N
HN O
N R
DMSO, K2003
SOzMe

STH~-D-CHM 7
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Q4. (a)
(b)
(c)

STH-D-CHM

Frefetiad srivifshanetl o 31dshA & 3T W 31ed IATE 1 GEHAM T l
R T & Tgvd aenrH] franfafyss ant oft gamsy |

Me (i) mCPBA
°  (il) LiN(iPr),,— 78°C, THF
P + *
ON (111) HSO

Predict the final product obtained after the following sequence of
reactions and also suggest the corresponding plausible mechanistic

pathway. 10
Me (i) mCPBA |
(i) LiNGPr),, — 78°C, THF
"o + }
ON (111) H3O

fhattarfer < 1Y IeqTe/3TEl 1 YA iy 3 3 3T ) 3fae fug

kil |

OMe
=
Br
Predict the product(s) with mechanism and justify your answer. 10
OMe
@ *
NH, / iq. NH,
Br
fefad samawon & fow sifieeder! & am st 1fufesan ) 6 Rty
feTlgu |
Me Me
(1) >
OH
Me Me Me
M
Me e Me
o ("= Cron — (o
OH @,
cis — diol
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Write the reagent(s) for the following conversions and write the
mechanism for reaction (1).

Me Me
(1) >
OH
Me Me Me 6
Me Me
Me
o OF*— Ol — (O
OH O
cts — diol 4

3cTe/3cTE] 1 qATIAM shifore, SR 31fHfshanatl shl Bfam-tamrdt straggendr i
fera=T htd BT AU I H1 e g $HIi |

NaOEt
(1) Clw i
NaOEt N
w —Z

Cl

Predict the product(s) and justify your answer discussing on the
stereochemical requirement of the reactions. 10

(1) ]
NaOEt R
(11)

Cl
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€) Trfifer suaEl § @ 59 F fu savas B sfdel % am

fatge | “Fiem-fafyse’ (Sifaredfates) qon Gfeag-aonras’ (faadfee)
Y | shH-H1 Ush Yodeh 379Tfshat o ot 3ugges g 2

Me Me

Ve / O, N/

il
\ (i) Ve
Me > —
Me

Write specific reagents necessary for each of the following
transformations. Out of ‘stereospecific’ and ‘stereoselective’, which one
suits for each reaction ? 10

STH-D-CHM 10
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©us B
SECTION B

Q5. (a) Tor" Ul § BrEgloH <1 T@fed 1,3-fameiiues e SeHE a9 afeid 2,

ey hifey g ferreifuess gRfd=ama Atulsharetl & U Jede-ghaH oLl
| wga hiT |

Explain why concerted 1,3-sigmatropic shift of hydrogen 1s thermally

forbidden and give Woodward-Hoffmann selection rules for sigmatropic
rearrangement reactions. 10

(b) 39 FR=fafeaa i &1 8 -9 a1 UshH g 3dE H ®9did
T 2 919 7 Tratfaty «ft sdaEu

O CHO
How will you convert the following reactant into product by a two-step
process ? Also give the mechanism. | 10

O CHO
(¢) Tr=fafgg srfufsean & fou 3care fafau vg sgss s9q &1 ity samse

o e : ‘
fopd Tp =R AT, C = C{_ &y W g |

CH,
CH,lL,, Zn - Cu
-
QQ‘ OH  CyHy -0 - CyH;

Write the product for the following reaction and give the mechanism

along with type of addition at the >C = ¢ < bond. 10
CH,
CH,IL,, Zn — Cu
Q X OH  CyHy — 0 - CoHj

@) e o fafdme e wfafees) siivufsa i gty ST | 319 fhe R
o el w1 p-wiaefa s o aiafda a1 2
Define a regio specific reaction. How will you convert aniline into

p-phenylene diamine 7 10
STH-D-CHM 11
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(e) TI=itcifiga st & IFFTAl 1 IR Tereifehl o 39 @ 319 HY fgufeg =
gehd & ?
(i)  Afatafers 31 va p-gEgiadl g 370
(i)  WUTH-Ufcegse ud uHleH

How can you distinguish between the following pairs of compounds by
using IR spectroscopy ? 10

(1) Salicylic acid and p-Hydroxy benzoic acid
(1)  Propionaldehyde and Acetone

Q6. (a) HHEIIREd AHTRITAT o IR 1 GETTH™ Hifog |

) R CON .
(11) R =
I H
Predict the products of the following reactions. 10
CN
\ / SN cycloaddition
: Sy C = C >
(1) / \
NC CN
R CON .
(11) R \ E =
0 H

(b) () UCISE-3Ad HORE, T (ii) UCreR-sHd 99™a & ardia =she =)
Erfaq-@rasft a1 g 2

What will be the stereochemical course of thermal cyclization of
(1) Pentadienyl anion, and (i1) Pentadienyl cation ? 10

STH-D-CHM 12
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(c) Tr=fafRaa atiufsranst & saare = fafae |

Sy X
hv
(1) N > "
1
>
o I bR
(1) )k/\ ‘hv >
TR TR 11
>
Write the products for the following reactions. 10
S1
- 4
hv
(i) N > Tl

>

Norrish type I
O >

Norrish type I1
-

d) Jfir A da1 B o Yhwl-faseHer (wielfshEias) & giummesy
137 11 (A®) IR I3 IV (B W) §9d & | $9eh! GLEATST ohl 9aTsy |

O 4

Y > CO+I+1II

0 X, co+HI+1IV

STH-D-CHM 15
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Compounds A and B undergo photodecarbonylation resulting in the
formation of I and Il (From A) and IIl and IV (From B). Give their
structures. 10

O 4

Y > CO+I+11

&0 DY O+ IIT + IV
B

(e) frcdEel ta aadeEsl H TEET e o Ty € €uHu. 30
AR.TA.U, i Jries (Hifeter) ==t shi faa=qr $ifsu |

(Give the structures of nucleosides and nucleotides and discuss the

primary structures of DNA and RNA. 10
Q7. (a) (1) HHAMRId ghm-E@aHes e & fau geradt qur garfaa same
i TIRgu |
O
)J\ ' k o,
H,C~ CH, O-R

(i)  1SHI9NT 91 2| & foiu st feRad 1w wq.um.ew. e
<hl TUETT & & ? 39 4T Ufaey <1 faawr difyu |

(iii) IR WWagiHeh! ol 39T hteh {Tafaalaa Afierl § 319 8 9 & 2
M 9 N cm 1 H AYF G0 T (I9 q9) I FFINN HUT, 3R

=l ?
O
O
H
Cl
Cl
H
(1) (1I)
(1) Write the intermediates and possible products in the following
photochemaical reaction. 5
O
)K i k L
H,C CH, O-R

STH-D-CHM 14
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(ii) How many 'H NMR signals do you expect for 1-bromopropane and
2-bromopropane ? Give their splitting pattern. 5

(i11) How will you distinguish the following compounds by

IR spectroscopy ? Which will absorb more wave number in cm™1,
and why ? 5

O
H
Cl
Cl
H

(1) (1I)

(b)  Tr=tctfga MYThaTeT O 9 9T G&F SIS (Z) i Yg=i+Y |

C.H. - H

QC \O
08043 @

(111) H Na, NHq
> (Z)
H C,H.OH
‘ 2775
OH

STH-D~-CHM 15



https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

Identify the major product (Z) formed in the following reactions. | 15 *

> (Z4)

(1i1) H Na, NH,
> (Z)
| H CoH-OH
OH

() .l wWagdl AT 1 IWT R CAdH & AT @ g gHEyEl
(ATSATHRT) & &= 39 HE Ug HUT ? SRS FHIfST |

How can you distinguish between cis and trans isomers of stilbenes from
UV spectral study ? Explain. 10

(d)  Tehideh TeR, TS 3T I9AF sl GIEd] $ohigdl ohi TeA foiflgw |
SOt qon di.dl e, (PVC) sl 319 hd F47a ?

Write structures of repeating units of natural rubber, polystyrene and
teflon. How will you prepare terylene and PVC ? 10

STH-D-CHM 16
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Q8. (a) Fufafiad frwmsde A & v ¥ R s smhe A s

GLEAT3T 1 grd S |
H,CO
N CH,

N
(11) _N

CH,
Gi) | © |l

N CH,

H

O O
(1v)

2

COCH,4
CH - COOC,H,
(v) ﬁ‘j
O
Suggest suitable starting compounds and structures for the synthesis of
the following heterocyclic compounds. 10
H,CO
N CH,

~
(11) ~N

CH,q
Gi) (O] .|

Y CH,

H

STH-D-CHM 17
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0O O
(1v)
Z\ COCH,

CH — COOC,H,
(v) ﬁﬁ
O
by Tfafea S & fw M+ & Bret o geame et @sq &1 ga@iqaH
hifg |
i
OH,— OHy — O - CH DT,

O "

Predict the M* peaks and mass spectral fragmentation for the following
compounds. 10

OCH,

I
CH, —S@C — CH, CH, —CH,

@ and

() Tr=taafgd s1fufsrar 9 3 o) gg=iiHe 3R 3 o |0 61 fsharaier
Ui $IfIT |

OCH,

, @ Na NH,, 3 i
O (ii) NH,CI

STH-~D-CHM 18
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Identify the product in the following reaction and provide the
mechanism for the formation of the product. 10

P e (1) Na, NH,, ether
O (i1) NH,CI

>

(d) U AA kel A @ 1fvass g3 CoH,(0- 2, FfaRaa wiee)
HATehs €T B

UV :270 nm; IR : 1680 cm™!

I NMR : §7-6 (2H, d, J = 8 Hz), 6:9 (2H, d, J = 8 Hz), 3-9 (3H, s), 2-0 (3H, s).

AiTes <hl G8=A1 i g hifso |

An unknown organic compound having molecular formula CgH1705

exhibited the following spectral data :

UV:270 nm; IR : 1680 em™!

1H NMR : 676 (2H, d, J =8 Hz), 6-9 (2H, d, J = 8 Hz), 3:9 (3H, s), 2-0 (3H, s).

Deduce the structure of the compound. 10
(e)  THTARIT ItfTeni ohl 37T hd SHTUI ?

(1)

-

(11)

(1ii)

mgm

N
~

OH

(1v)

'w.
x'“\
.
N

OH

(v)

COOMe
COOMe

STH~-D-CHM 19
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- How do you prepare the following compounds ? 10"

(1)

-

(11)

o

O
. /\
909 :
i) N \/
O

OH
(1v)
s ff.ﬂ",}f OH
(V)
COOMe
COOMe

STH-D-CHM 20
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