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UESTION 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.

Question Nos. 1 and § are compulsory and out of the remaining, THREE are (v be attempted choosing at
least ONE from each section.

The number of marks carried by a question/part is indicated against il.

Answers must be written in 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 medium other than the authorized one.

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

itself.
Unless otherwise indicated, 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 chronological order. Unless struck off, attempt of a question shall

be counted even if attempted partly. Any page or portion of the page lefi blank in the answer book must
be clearly struck off.
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Q. l(a)
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‘Which one of following ions is.expected to be aromatic ? Explain the reason. Draw
‘additional resonance structuresi.for the aromatic ion.

® R - | i
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2-Methyleyclohexanone can be converted to two different enolates by appropriate choice
of reaction conditions. These on further treatment with methyl iodide can yield
2, 6-dimethylcyclohexanone and 2, 2-dimethylcyclohexanone. Account for the formation

~of these products. - ~10

wd (Rmde) it s (Rde) weffal A smfafy e ool sen (grgfasredwm &)

wlﬁﬂﬁf@aaﬁﬁmﬁmﬁrtﬁfﬁﬁm.

4 Nz CHCOOCZHS __U.S_LE_gPiV. CuCN ) ?

Give the geometry and the hybridization state involved in singlet and triplet carbenes.

Predict the product in the following reaction :

n N2 CHC00C2H5 0.5 eguiv. CI:ICN y 9
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Q. 1(e)

Q. 2(a)

Q. 2(b)

Q. 2(c)

How do you account for the fact that Dieckmann cyclization of diethyl 3-methylheptanedioate

gives a mixture of two B-keto ester products. What are their structures, and why is a
mixture formed ? 10

Frefofea afdfearat & wR@amgEs ) & At &1 gaiqar ammge 3R Ias SR
fI Fd=Y

_.EE_.__} g,
CH!
A
o' > A

Predict and account for the formation of stereoisomers in the following reactions :

hy 5 9

~ > A

10

W9 T g@ T F FRO FAOd F 3FH-1-gET dRO1-H-2-54dH @ X«
S dfFT Fd 8, T wF fgdos gass & i g@U wiade

How do you accoﬁnt for the fact that 3-bromo-1-butene and 1-bromo-2-butene undergo
S\! reaction at the same rate although one is a secondary halide and the other is primary ?
10

nFd el (B Weew) F goa @ A weeayy! Rfvwi warey ot wwemRy fF R s
¥ Yo R Ao QA qEe a-Uafos gl @ gEea aftw el B )

Give two important methods of generation of free radicals and explain why allylic and

benzylic radicals are both more stable than non-allylic radicals. 10

Preafafaa affemel & Icae &1 qafqaa amge iR Jee/Ieael B TEEH DN

(1) 7N MY g
N
O
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(ii) 4 .97 =29
CH,
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Q. 2(d)

Q. 3(a)

(iii) By

AN | |
Predict the product and identify the product/s in the foll@)wing reactions :

(1) N AA
> ?
O
/\/\ !
O .
(11) A 59 =7
CH;
A
f?
(iii) P
N | 15

|, 35T H HCl & @1y i Ieuel &1 To {07 9 &l 81 39 Iodl
e Jecurel ® A AT Ieue AMAGHAT 1 RINF sraeemsi H ARHTY 'Y @ §Hl
27 Ug g 90 #1 gEF 2 P WHO P FAA B ®Y A, ICUR ANV B WY T W@EY

EC L

The reaction of 1, 3-butadienc with HCI] produces a mixture of products. Write those
products. Among the products which one is formed preferentiaily in the early stages of

the reaction ? What does this indicate 7 What will happen to the product mixture as a

function of time ? ' " | 15

G AL afRaen # X # gfg R famum w1 gror (R 3 SAfReq) <
TrﬂTrlT%!HHﬂlak%WWW%?mﬂﬁﬁmﬁ%ﬁmﬁﬁmﬂﬁiﬁﬁ
AMRY JX Iqh 989 H HU ddzy |

Acetolysis ;9
OBs
H
Acetolysis . 9
H
OBs

[Bs = S0, O )—Br]
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In NGP reactions enhancement of rate and retention of configuration is observed. Explain
why. Also predict the product/s in the following reactions with justification.

Acetolysis 59
OBs
H
Acetolysis
| S ?
H —p
OBs

[Bs = $0,— O )—Br] 20

Q 3(b) e & m affFma ¥ w73 arch R dRweemEd 1 @i amee 3T

FT | TR
H
H CH3—W—-—+?
l
9 Jugd T3S
Y |
H CH, A , 0

Predict and account for the different regioisomers formed in the reactions given below :

H
%CPH | Bas_c__) )
]

Neo-menthyl chloride

H |
MCHJ S

Q
A
J(d*%

v
Neo-menthyl xanthate 15
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Q. 3(c) Pl v =fbs W & BWAT FTUHT @F&rﬁﬁm)%mﬁawﬁmaﬁﬁ?

Q. 4(a)

Proson § e goft mi (W) H e

What product would you expect from Hofmann elimination of a cyclic amine such as
piperidine ? Write all the steps involved in the elimination.

NH 1. CH.I (excess)
2. Ag,0, H)0
3. A 15

ifre YTEREES F WY mwﬁaéhaﬁ?ﬁm-ﬁﬁ? IR (e ﬁl’ﬂZ@;ﬂT’f%“ﬂTﬂ
TR TR A AR 9 shen wgd a9 o | Wi Ar-egE il ® e
g3 3@ @13 @l FHOT SRy |

> 7

Diels-Alder reaction of cyclopentadiene with maleic anhydride is much faster than the

reaction of cyclopentadiene with cis-2-butene. Account for the same on the basis of
HOMO-LUMO energies involved. - 10

Q. 4(b) M—Wmﬁﬁﬁﬂ%ﬁﬁmmwmﬁmﬁmﬁﬁﬁ

Q. 4(c)

yffrar F e A uHE ARENSTREET HOG@HE AR

74
f -+ \L > > 7
N COOCH,

Explain the origin of regioselectivitics observed in Diels-Alder reaction. Predict the major .

regioisomer formed In the following reaction :

~ ' o 10
[‘ T \L Y | |
N COOCH,

WW%WQW@FWW%WWWWW
() @l wore (3TTRETE) & 9ear oI

Giy T @ AR SaC-npEm-gitdeal @ o fawET wT

Suggest suitable experiment/technique to establish the following with suitable example :

(i) Detection of suspected intermediate

(ii) Differentiate between intramolecular and intermolecular mechanisms. 15
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Q. 4(d) R sfifem ¥ wnfae i sargw) AR ¥ Bfvmaee (@iR@-$e) 3 Rom
R g A y-tudeg afogg & g X ek e Prefaie e |
3IcUE F [ETHA TR

HO

+ Ph,P = CHCOOCH,CH, _“°F __, o
OCH,

O
Give mechanism involved in Wittig reaction. Comment on the effect of stabilized and
non-stabilized ylids on outcome of stercochemistry in the reaction. Predict the product in
the following reaction : |

HO
+ Ph,P = CHCOOCH,CH, _ =~ __, o s
\\ /0 cH,
0
“Is—d
SECTION—B

Q. 5(a) (i) Prafufig sgesl (diftmd) & gAwaEdl uhs @l GO F1 @A TR
s @, e el iR difereradA |
Qi) FEchA-6 IR FEAR qGH B o (M) F R FedOmEE wmoF @
FATRY | |

(i) Draw the structure of repeating unit of following polymers .

Neoprene rubber, Gatta Percha and Polystyrene.

(i) Sketch the synthetic route for monomers of Nylon-6 and Kevlar fibres. 10

Q. 5(b) FE-TiH DT aEEARSTT £ 7 A # guEgde (FRara s ed) A
wifte wifieed wase | Preffea st ¥ araEe Ioae &1 QETETE R

2
3 ) hv?
8 =
i
7
5 6

What is cis-trans photoisomerization ? Give mechanism involved in the isomerizations of

alkenes. Predict the equilibrium product in the following reaction :

8 = ° | 10

C~-DRN-N-EIFE 7
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Q. 5(c) Hﬂﬂﬁqﬁ?%ﬂwmﬁnﬁ-aﬁ%ﬁwﬁmmﬁamﬁﬁmﬁﬁ?ﬂ%

Teried Yo e 21 P sfif ) we e Ra-smerr s AR arzeie

// o ) By K
y 7
| (ii) H,0,, NaOH
Explain why hydroboration-oxidation protocol gives anti-Markonikoff’s alcohol from

unsymmetrical alkene. Complete the following reaction giving predominant stereoisomer
and regioisomer.

L

CH
| - 7
(i) H 02, NaOH

Q. 5(d) wﬁamﬁnﬁ%ﬁmﬁr&wﬁaﬁﬁﬁﬁmﬁﬁmm Wi § g el

Q. 5(e)

Q. 6(a)

(Fiein Fradz) N weEd § e BT GHA 8 7 AN UHE F FRO §ART

Ph Ph
(i) \ /Ph \ /H
L= C\ AT /C = C\
H H H Ph
(i1) F}h\c C/CH3 MY Ph\c &
il = - C
/ 7
H S H \CH3

Wpich of the following two pairs of stereoisomers can be distinguished with the help of
coupling constants in PMR spectroscopy 7 Account for your choice :

Ph Ph

(1) \C = C/Ph and \C - <H

/

. H e i Ph
i N C/CH3 ] N
1 C=C an C =

v N\ e .
| H H H C\CHB o 10

|
I T dfF AT FTAR 10, 20 X 3 wEARN W Rl gwe #ifw)
Classify the proteins. Give a note on their 1°, 2° and 3° structures. 10

() 1-HATEE-1-eTT # Y 9ge m/e Rrex sase) S @ g, AFamet gaffam
I # BREA § i gifAded gedd FIfIg )
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iy Prfafeg dfe & Ry e s&ffa s@eee [v €= 0] % $1 &R

O O O
@LkCH3 @)‘\Br ULLOCZHS

1683 cm™! 1812 cm™! 1720 cm™

(i) Give major m/e peaks for 1-phenyl-1-butanone. Give mechanism involved in the

formation of McLafferty rearrangement product for the same. 10

(ii) Account for the different carbonyl absorptions [v C = O] for the following compounds :

O O O
e g O

- ' .’:_
P ot T e — . - -

1683 cm™! 1812 cm™ 1720 cm™! 10
Q. 6(b) RTITY M IRTAY A FeEAEl F oA FA qed, T@eA TR
Draw the structures of DNA and RNA with all four bases. 15

Suggest appropriate reagents/conditions, with justification, for the desired chemical

transformations shown below : _

| _OH _OH
; ? : _-
CCH3 { @ ’ - |

CH, H

OH 15
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Q. 7(a)

Q. 7(b)

Q. 7(c) Prfafes wawlys g & fow Sy afads gasy iR aibde (Fre9) T

Prefofea el siwst & amar W), " wHar CgH 0, # @fis 3 gw7 T g
BIT

(i) UV (EtOH) : A___ 268, 264, 257, 243 nm

(i) IR : 1745 §91 1225 81 749 |+ 697 g

(iii) 'TH NMR : 8 7.1 - 7.3 (m, 5 H), 5.0 (s, 2 H), 1.96 (s, 3 H)

(iv) s<4HTA : m/e A@F @ 150, 108, 91, 43.

Assign structure to the compound with mol. formula C;H,,0,, on the basis of the following
spectral data :

i) UV (EtOH) : A__ 268, 264, 257, 243 nm

(i) IR : 1745 cm™, 1225 cm™, 749 ¢m™!, 697 cm™!

(iii) '"H NMR : 8 7.1 - 7.3 (m, 5H), 5.0 s, 2H), 1.96 (5, 3H)

(iv) Mass : m/e ions : 150, 108, 91, 43. | 13
i) N (PvC), REA (PET) 3 waeflit (SBR) # ATEd! Thsh H1 T@ead FATRY
(i) ATEAT-6, 6 F wHER (HAAE) F fou Wi, qw w1 Y@t TR

(i) Draw the structure of repeating unit of PVC, PET and SBR.

(i1) Sketch the synthetic route for monomers of Nylon-6, 6. 15

SIe
| OH O
ool
0~ 07
OH O
H,COH,C H3C0H2C
?
(i) ’
11
O
O O
7 O
(111) ’
0O | O
) OH
iv > ?
() / HOH
H
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Q. 8(a)

Q. 8(b)

\
Suggest suitable reagents and provide mechanism for the following chemical
conversions |

OH 0
0 0
OH 0
H,COH,C H,COH,C

O O
o OH
(iv) / —> 7
HOH
i 20
Preafafag @fel & R 'H NMR &9 &1 Q@iqad amsg

(i) 1-99m

(i) 1-fFATEA-1-99 AT |

Predict 'H NMR spectra for the following compounds :

(1) 1-propene

(11) 1-phenyl-1-propanone. 10
ra Wi (AW SR § FreaRfi AN @ R wer R @9 )
& YEAE dMRY

CH,~CH, 0= @
IO

H,CO

Predict the base peaks for the following compounds in mass spectroscopy :

CH,-CH, O= @
@/ and

H,CO

10
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Q. 8(c) AR@ wre [ sfafbm & e witheea (Ffrem) vega AR R fAreforfem sifsrisa
§ IRl B YEATATT AR |
O

: Ph
I _

Give mechanism involved in Norrish type II reaction and predict the products in the

following reactions :

O
Ph
i > 7
10
Q. 8(d) Prfofem wworwr & fow aif¥ca yg™ =i
| O
2 | OH
. Na/lig. NH, . 9
Provide mechanism for the following conversion :
| H
| 7 OH
KN " ? ’

Q. 8(e) HUAT FRAPIHFUI & F4l qCH B 20 A graadt Rl o FTEAT ARy I Sy
* B 20T ey g F AR BT -
‘What is condensation polymerization ? Give structure of repeating units in terylene and
show how terylene is obtained. 5

Q. 8(f) auguedl (udfenfReaw) R amgel (wrdT) & W X H IQBOT B FRT ST

1 g
lljustrate the difference between thermoplastics and thermosetts. 5
Q. 8(g) Preiff At & frg A F1 R AT 4
; ﬁT
Calculate A for the following compounds :
S

SRRl

C-DRN-N-EIFE


https://prepp.in/

