CS (Main) Exam, 2013 [A-BRL-M-DIFB
RGICEERERIE

T -99—I1I

CHEMISTRY
Paper—II
[aaw - 7 52 HEFTH 3F : 250
Time Allowed : Three Hours Maximum Marks : 250

TEA-UA "R SR

mﬁ%m%ﬁ%nﬁﬁmﬁrﬁaﬂma—ﬁw%ﬂﬁgﬁm%l

‘cga&na(S)Wﬁwuﬁﬁﬁqm%amasﬁrﬁwaiﬁﬁa‘rﬁWﬁﬁ'@ﬁ@%‘n

Thard #1 w g get ® gex 8 O

WWIqa*ssrf‘r‘rarri%r@wwﬂﬁ@mw%w@m@w#gﬁ@?ﬁ?wﬂ%

I ARG |

uvavaysﬁ/wa%aﬁﬁ'w:r%aﬁffqﬁﬁﬁl

JAT-TA F yiRd ATem § g} R ATF § TAT T8 FYHY (Question-cum-Answer) gftdsr & fyffee

gﬁwaﬁamw%uﬁ%mm%mmmmﬁ%@ﬁwﬁ%%ﬁ@
n

WEI-FE ATATUE T, AT AR (Diagram) TR Bg Ffdse e uw & &

oAl fffdse 7 87 W widhke Rrel 3wl amer g o

aﬁaﬂﬁ%wﬁqﬁ,ﬁmmm,mm—wﬁémww_@%mﬁl

wﬁ%mmﬁmﬁﬁﬁmﬁmﬁﬁmm%mﬁsﬂﬁ?ﬁﬁ%mmwﬁm

mﬁf@mwﬁﬁumﬁnw—%ﬁﬁwmwm%mwwgﬁﬁ/ﬁw

T ¥ FT I GEd 7

QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.
There are EXGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing
at least ONE from each section.

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

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
iteself. ;

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 left blank in the answer book must
be clearly struck off. ' '
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EUE—37
SECTION—A

Q.l.(a)frm?h—crv‘—f,%ﬁ?ﬁﬁwaﬁvﬁ?wmﬁwm%wﬁﬁﬂhﬁwtﬁm%mm
w%r%ﬁ%%ﬁ-mw%ﬁnﬁ%mﬁwﬁ%ww:

of this product. 10

(b)ﬂmwmm%@%@@ﬁw%m, ale. KOH #, wegals? & sdF wol o
MATTHAl Biefl 8, et t-BuO"K¥/DMSO ¥, Serzgigifi=fagor T @9 T UF gz
@wﬁaw%%mmwélwﬁw%ﬁmwml

The dehydrobromination of isopropylbromide requires several hours of refluxing in
alec. KOH, whereas, in t-BuOK*/DMSO0, _dehydrobromination can be carried out in less
than a minute at room temperature. Give reason for this observation. 10

(©) () WW%%W%%;

(CgH,), CHC] + p- 11980,
ﬁﬁﬁmaﬁm%ma -4 gl oy 2

Explain why the rate of the reaction :

lig. SO,
—>

(CgHy), CHCI + F-
gradually decreases with the progress of reaction. 5

(ii) ﬁﬂ?ﬁ#aﬁia‘mﬂ@ﬂ?%aﬁa%ﬁﬁmﬁ‘%iﬁquvﬂwﬁmqﬂww
T g |

Isobutene is treated with conc. HBr in the presence of dibenzoyl peroxide in acetonitrile
solution. Formulate the reaction and give explanation for the formation of the product.

10
(e) Freafafem siffrarsi & gere (X) 3T (Y) Rl -
Write the products (X) and (Y) in the following reactions - 10
X |
CH =
(Y)
~ A-BRL-M-DIFB 2



Q. 2. (a) T2 TN fr 5w SR e Aagafy ¥ (M + 1) s e ST S 21 waEe
f freferie Dl & smodfiewr & g soaeiT & oo 8 o 9 g9d e guEHr
@?ﬁ%ﬁ?ﬁﬁ’aﬁﬁwwﬁmsﬂ‘w;

Explain why (M + 1) ion peak is observed in mass spectrometry. Indicate, which electron
is most likely to be lost in the ionization of following compounds and write the radical

cation formed :

@) CH,=0

(i) CH, = CH,

(ii1) C,H;CH,CH,

(iv) CH,CI. 20

(b)lﬁﬁﬁmwmﬁﬁqwmawg@wﬁ?ﬁ?m%m%lmﬁm
1 gt & oo uw wibeed fifgw)

1-chloromethyl cyclopropane on hydrolysis chiefly gives three products. Write a mechanism
to show their formation. L5

(c) T FEFEF AfiEm (X), ag. HO® & ara afdfaar swar 2

An organic compound (X) reacts with aq. HO®.
CH,
C,H,—C—Cl (X)
CH
Frefofen fofeo -
» " (X) SHe &, dl Jeure H gFEE afkmar ol @i
(ii) ﬁOH—ﬁmﬁgwmﬁmm,ﬁraﬁﬁwa%ﬂﬁmwwm?
(i) s & oY 3w Teed e S9 TRy |
(iv) e & =@ifywes =1 fafo

v) 7R (X)¥F C,H, M CHy & w7 o H @ Rar ), &1 Seure €7 gifeis ahbad
W%@Uﬁaﬁﬁ‘m

Write the following :

(1) If (X) is dextro, comment on the optical activity of the product.

(i1) If concentration of OH™ is doubled, how rate of the reaction will change ?
(i) Draw energy profile diagram for the reaction.

(iv) Write the mechanism of the reaction.

(v) If C,Hg and C ¢Hs in (X) are replaced by H, comment on the optical activity of the
product 15

A-BRL-M-DIFB 3
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T ¥ A W qer P A

The compound CZHZBrCI exhibits three isomeric structures. The three isomers in proton
NMR exhibit two doublets each having J ~ 1.5, 9 and 14 Hz respectively. Write the
structures of isomers and assign J values to each one of them. 20

(b)ww&mﬁmﬁﬂmmﬁ@ﬁwﬁﬁqﬁmﬁmmﬁ
wﬁr@raﬁraﬂ?ﬁlﬁq:

Describe using appropriate reagents and conditions a method to achieve the following

transformations :
—_
—_
—_
; OH
—OCH, / CH,
6 I : ;
(c) el AFTHFIRN B Ieqre %F@qaﬁiwaaﬁmﬁmw
Write the products of the following reactions and give the suitable mechanism
0]
. hv
' ® NS-I -
hv
ii 10
(if) NS-II

Q. 4. (a) Mr=rfofea sifrfarsy o [X] 3T [Y] #% we=r <fRrg) ga T & e #ifvg

Identify [X] and [Y] in the following reactions. Explain their formation.

| Ph A [X]
o (<
Ph [Y]

A-BRL-M-DIFB 4
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X]
W i/
TNy

LA
(iii) P T (Low temp.) 20

S A\ [Y]
g=d d

(High temp.)

(b)%%waﬁ%mmﬁmﬂmgq,m%ﬂwmﬁ?%ﬁﬁﬁ?aﬁqﬁﬁ%
am fafau o affhar @1 wifec T SINT)

How will you prepare styrene using Wittig reaction ? Write the name of reactants and
explain the mechanism of the reaction. _ 20

(c) Freafefea suiawor & fog we wifiees Rl
Cl
o= el g8 ———>
Write a mechanism for the following conversion :

Cl
" 7 10

o-pinene hydrochloride

wWog—d
SECTION—B

Q. 5. (a) Rre- X gra-2-A15er- 1 -ArFaeaare #1 H,PO, & W1F TR $37 & g 9 B
I ICAG] T quid e | '

Describe the products obtained by the treatment of cis- and trans-2-phenyl-1-cyclohexanol
with H;PO,.
(b) Freafafaa sfufemst & ¥ vas &1 v SR Jur o8 7

(

(i) (CH,); COO-OH/HO® X (ii) 0s0,/t-BuOH
e & OifEecd 9dRU

A—-BRL-M-DIFB 5
) *000

(i) ¥ (ii)_>



What is the major product of each of the following reactions ?

(i) and (ii)
——
H
(1) (CI-I3)3 COO-OH/HO® and (ii) 0504/t-BuOH

Give the mechanisms of the reactions.

(c) Frefefea & [x] siix [Y] ® 9= «ifm -

[X]

[X]

(d) a9

ﬁWNMRWﬁWW%?WWﬁWWI
How many NMR signals do you expect in :

H3CH20@CH2CH3 ?

Explain their nature.

A-BRL-M-DIFB
" *oee



(e) =iy -

Formulate the reaction :

OH
Ph H
Ph
OH
Wﬁﬁwaﬁﬁnﬁ?w%ﬁmﬁwm-aﬁﬁqwmﬁwml
and give a mechanism to explain the formation of the product. 10x5

Q 6. (@) T I DS C,HO, R BagA 1710 cm™! R ©F vy srwiow &5 3w 2|
T NMR &, 58 5 1.1 (Br), 2.1 (@) sk 2.3 (ITH) I HHa a1 &1 A A
Horer woa fafg R § W Braw wiR
An organic compound C 4HgO gives a strong absorption band at 1710 cm™! in IR spectrum.
In proton NMR, it gives signal at § 1.1 (triplet), 2.1 (singlet) and 2.3 (quartet). Write the.
likely structure of the compound and assign the 8 values. 20

(b) 45T & 4-FrefediorerTa ¥ wwaor & wid @on forferg |
Write the steps involved in the conversion of 4-bromobutanal to 4-methoxybutanal. 15

(c)aﬁﬁwﬁﬁm@'?%mawmwm:ﬁwﬁéﬁ%éﬁiﬁ?aﬂw
FHRUT g ? '

Amino acids on treatment with ninhydrin give intense blue colour. What is this colouration
due to ? ' IS

Q.?.(a)ﬁﬁ%ﬁm%ﬂﬁwwﬁwﬁ?ﬁﬂ%ﬁm:
() MWaw gw=T
(il) ST §X=AT
(iii) -l g
H*ﬁ?ﬁﬂ%ﬁ%ﬁ%ﬁ%a@q%mﬁmﬁﬁ@m
Write the name and structure of one polymer having :
(i) Linear structure
(1) Network structure
(iii) Three dimensional structure,

Write the mechanism for the polymerization of phenol and formaldehyde in the presence
of H'. 20

A-BRL-M-DIFB 7
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Explain why free radical polymerization of 1, 3- butad1enc leads to macromolecules having

two different types of monomer units. 15

(c) DNA ¥ foemm @ = ofix wisdifetr sovredt & 7m ok g Rl @ & ense
HINT f F1 FRO B 5 sfsio srqaReE gaef ¥ DNA ST & 7 5 RNA |

Write the name and structure of two purine and pyrimidine units present in DNA. Also
explain why most of the genetic materials contain DNA and not RNA. 15

Q. 8. (a) Frfaferd A sl & sae frfdye

O
(i) GLEe gl

CHO
. @ TR e
(i) | >
NO,

0
@6 R e affemr |
(1ii) >
N
I

) THZCOOCZHS |

(THZ)z ‘ : N
CH2C00C2H5
OCOCH3
OCOCH,
(vii) <—> SPrardy s
@)
A—BRL-M-DIFB 8
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0

(vii) C‘300C2H5 P é e
COOC,H,
Cl

0
(x) @( REREIGIERIGE "
N
N .

Write the products of the following name reactions :

0
(i) Baeyer-Villiger

Perkin reaction

(ii)

CHO
i :NOZ
Q)
(ii1) @ Reformatsky reaction
:: :N:

Reimer-Tiemann

(iv)

L 4

(v) CH,COOC,H,

(CHZ)Z Dieckmann reaction
CH2COOC2H5
OCOCH,
(Vi) Frie’s rearrangement o
OC‘OCH3
A-BRL-M-DIFB 9
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i i ti
(vi1) @ Cannizaro reaction .

O
. 0] ‘
viii) COOC,H
( )‘ it 4 é Claisen condensation
COOC,H, '
Cl ;
(ix) q Favorskii rearrangement _
0
CONH,
(x) = , Hoffmann rearrangement 10x4
N
N

(b) Frefefee & (X) sfie (Y) # we=m HiRm
Identify (X) and (Y) in the following :

@ O, (x) _NaBH, ¥ T

A—-BRL-M-DIFB 10
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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 5 are compulsory and out of the remaining, T. HREE are to be attempted choosing at
least ONE from each section.

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

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 left blank in the answer book must
be clearly struck off.
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HT—H
SECTION—A

o

Q. l(a) ﬁﬂﬁlﬁmﬁﬁﬁwwéﬁﬂﬁﬁmﬁ#aﬁwaﬁmm%?wwaﬁmi

Q. 1I(b)

Q. 1) W=

;Qﬂﬁ%ﬁw%maﬁrﬁaﬁﬁmﬁ(ﬁ%)mﬂ%%@ﬁawn

aje

‘Which one of following ions is..expected to be aromatic ? Explain the reason. Draw
.additional resonance structuresi.for the aromatic ion.

-

atufhar el Y I wEE & gra 2-durgdEeETT B [(fes e #@
gRaffa fror o wear 81 Husa wEieEs # @y I I U, $99

26mm%wﬁaaﬁizzsﬁﬁmmﬂﬁ3ﬁm%tﬁm
3 fyufn & faw so sa@Ee)

2-Methylcyclohexanone 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

(fmae) it Pe (k<de) wﬁaﬁ‘uﬁﬁsﬂtmm@ﬁﬁmﬁm w7T).
Wlﬁﬁmﬂﬂﬁmﬁmﬁmm.

+ N, CHCOOC,H, -03.cqulv. CUCN_, o

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

~ Predict the product in the following reaction :

|
f
|

+ N2 CHC00C2H5 0.5 equiv. CuCN y 7
10

Q. 1d) T W B A9 A A GO 5 s 3N AsMue 1 REAA AR

C-DRN-N-EIFE
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Q. 1(e)

Q. 2(a)

Q. 2(b)

Q. 2(c)

C-DRN-N-EIFB

How do you account for the fact that Dieckmann cyclization of diethyl 3-methyiheptanedioate
gives a mixture of two B-keto ester products. What are their structures, and why is a
mixture formed ? 10
Preafafes sfafemsl & Of@amawd & Peiv & @Eigam ange @t g s
I GIEIE

CH; —

2 L—> A

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

CH; —

- — A

10
M T W F I SR FEd O3l R 1 am2-gdE w @ WX d

S ! affFm 7 & R w Rdus wrss # e qEw w2
How do you account 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
g gl (A Weew) 3 go A weeagt Pl qaRe O wweg & R Fww
q Yo R FaRkE O qow o-loRRe ol 3 gEea s @l 8 g
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

Preqfafen sfufFmst ¥ Ioe w1 gEfgEE @mgy iR IewE/IeE B OEEE PR

(i) 7N AA 9
/ﬁo
NN

(ii) —8 50 =7
CH,

* W



Q. 2(d)

Q. 3(a)

C-DRN-N-EIFB

(111) & —2 49

Predict the product and identify the product/s in the followmg reactions :

(1) 7N AA
—22_ 59
D
0
/\/\ (
0 .
(i) — L 50 =9

I CH, | ‘ o -
A 0 |
(iif) —
N ' 15

1, 3- 2R W HCl & ¥1a st ool & & e I &3 31 S99 Ioal @
fofeq | Jeurel ® @ wiwan S afufear &Y s seasi # aftmr w9 @ sEa
27 Uz frw g #1 qEE B P wAW F wd # w9 H, IOk Mt @ @y Fw w@ey
qEAM 7

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

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

function of time ? ' 15
LGS mﬁﬁﬁﬁqmﬁmww(ﬁfmaﬁtﬁﬁﬁaﬁw)%@
W%!W%Qm?ﬁﬁm%?maﬁﬁmﬁ%ﬂa&ﬁmﬁﬁmwwiw
ey MY IEH g H HRO §dET

Acetolysis 9
OBs
H
Acetolysis
i N
H
OBs

[Bs = S0, O )—Br]

* 5



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 o
OBs .
H
Acetolysis
H-
OBs

[Bs = $0,— O)—Bi] 20
Q. 3() ¥ A ¥ sffkmell F T Ak R dfslaErd w1 i wmeg dk 9T
f__qiT'('UT A waRe

H
P,
%
q9 Faga frde

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

H CH, . Base
!

Neo-menthyl chloride

H
H CH, __ 8 ,,
s
%
Neo-menthyl xanthate 15

C~DRN-N-EIFE
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Q. 3(c) ﬁqﬁé}qaﬁmﬁtﬂ?%%ﬁﬂﬁw(ﬁ%ﬁw ﬁmﬁmwaﬁmﬂﬁﬁ?

Q. 4

Prowor ¥ wit wd o (@w) = fifi

NH 1. CH,I (3ft)
2. Ag,0O,H,0
3. A

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

NH | CH,I (excess)
2 AgO, 0
3. A : 15
i YAEREES ® WY WSO # Seu-TesT HrHiET, ﬁrﬂ—zqﬂ?%w

AT @ o @ e wgd 39 & B Wi - Fel F ST
9 TH AW FT BT TR

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. o | 10

Q. 4(b) Srea e IR F A ot A ARehdAReRAT F1 @ e ity Prearied

Q. 4(¢)

C-DRN-N-EIFB 6

sf ¥ e o wgE Rt @ @ @

Ll
+ . _— 7
N COOCH,

Explain the origin of regioselectivities observed in Diels-Alder reaction, Predict the major |
regioisomer formed in the following reaction :

Y A - - 10

N -
N COOCH,

wg'ﬁew%muﬁ{mﬁmﬁﬁwﬁam%m IJUgERS TEN/AEH S GAC

() Wy AoE (FTONETE) W owEErT T

(i) 3 IOF A SEC-IpE-gimea H AT o wvAT)

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

(i) Detection of suspected intermediate

(ii) Differentiate between intramolecular and intermolecular mechanisms. 15



Q. 4(d) - R R ¥ e aifec sarew ) sl ¥ B @RA-30) F aRom

Q. 5(a)

Q. 3(b)

C-DRN-N-EIFB

wmma-zmmﬁ%gmvwm.ﬁmﬁmmﬁ
Jeae & qEHA e

HO
+Ph,P = CHCOOCH,CH, _E9H__, o
O CH,
0
Give mechanism involved in Wittig reaction. Comment on the effect of stabilized and
non-stabilized ylids on outcome of stereochemistry in the reaction. Predict the product in
the following reaction : '

HO
+Ph,P = CHCOOCH,CH, _E1_, 4 s
\ /oo
0
WIE—d
SECTION—B

() Preafafea sgeel (dfed) & gAvEdl oRE A EEE w1 @it IR
e <ee, war ol s dftrerde

(ii) Tre-6 IR PaOR qg P wew (AR B e gwoemers wnow et
AR :

(i) Draw the structure of repeating unit of following polymers :
Neoprene rubber, Gatta Percha and Polystyrene.

(ii) Sketch the synthetic route for monomers of Nylo;l-6 and Kevlar fibres. 10

RE-zie Rel-argeiARyT g 8 7 ARl wieedw (adiise) F
i aitEe SaRy) et ffen § anmeen SoE @ qEigAT amsg

2
3 9 hv 4
g§ =— °
4
7
5 6

What is cis-trans photoisomerization ? Give mechanism involved in the isomerizations of
alkenes. Predict the equilibrium product in the following reaction :

2 1 -
3 9 hv o
g = 10
4 R
7 .
5 6

*



Q. 5(c) mﬁiﬁwwm@aﬁﬁmﬂwﬁﬁmmﬁaq—ﬁ?ﬁmm@ﬁﬁm

tepren g w2 Prealiw s ), v ARe-arEmR S ORm-arge
AU A U S

/ CH, - (i) B, H .
‘ (i) H,0,, NaOH
E)'(plain why hydroboration-oxidation protocol gives anti-Markonikoff’s alcohol from

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

| / s o s, , s | 10
(i) H,0,, NSOH

Q. 5(d) Fﬁﬁﬁﬂﬁﬁﬁ%ﬁﬂﬁ%ﬁﬁﬁhﬁﬁﬁ%ﬂaﬁﬂmm WAt § g i

Q. 3(e)

Q. 6(a)

(@i Fa2z) N gewa ¥ veAH P W AN & 7 FUA WE H IR TG

Ph Ph
@ C= C/Ph i C= C/H
~ /
| H u H Sph
| B
' Ph Ph
. N H N A
(ii) e =c_ A L=
H H H CH,

Whlch of the following two pairs of sterecisomers can be distinguished with the help of
couplmg constants in PMR spectroscopy ? Account for your choice :

Ph Ph
o) e - <Ph and Lo <H

: - e - '

| -H/ H H Ph

Ph Ph.
W - P ad k- c<H
el el _ '
| H \H H CH, - 10

|
WA F i AR TR 19, 20 IR 30 FEAE W @ Rwdt yege #Hifng
Classify the proteins. Give a note on their 1° 2° and 3° structures. 10

() 1-BEEE- -z F e e m/e Rre s R It & Ry, Asamwet gafdum
IR B Reet A wibe witee geE SR

C-DRN~N-EIFE 8 e
g



(i) Prafafen A 3 R Rfrr s&ffE sEeionl [v C=0]F T @Ry

O O O
@LLCH} ©/LLBr @J'Loc H
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

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

cpliegiiogy

1683 cm™! 1812 cm™ 1720 cm™ 10
Q. 6(b) RNTATY ¥R FEIT F FTERK F I M@ qEe, T@tEA FARC
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 :
H

H
OH _OH
Ol 0 = Clas
oM y CH}& “H

YH .
~-H CH,
| CH, ~" o
“OH 0O 15

C~-DRN-N-EIFB
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Q. 7(a)

Q. 7(b)

Q. 7(c)

Prefefea gl sidst & amu W, WA wHE CgH, 0, & Niw : = Fow
Y

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

(i) IR : 1745 §9-1, 1225 g81, 749 |41, 697 ¥4

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

(iv) &9 m/e 3 150, 108, 91, 43.

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

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

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

(iij) '"H NMR : 6 7.1 - 7.3 (m, 5H), 50 (s, Zﬁ), 1.96 (s, 3H)

(iv) Mass : m/e ions : 150, 108, 91, 43. : 15
() 9@ (PVC), T (PET) 3 wedlisnT (SBR) & A& Theh- ol L@ a15¢ |
(i) ATEENT-6, 6 F whaw (RAW) F forg wiweles, 7ot w1 YenRem FRC)

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

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

Prefafee TP wwael # R SR sfvels gamg o aibiea (P vea

HIY
' OH 0
O 0
OH 0

H3COH2C H3C0H2C

(i) o

O o)
9 0
(iii) -
0 | O

” OH
(iv) / —_ ?
HOH

C-DRN-MN-EIFB 10
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Q. 8(a)

Q. 8(b)

]
Suggest suitable reagents and provide mechanism for the following chemical
conversions : '

OH O

o C1 - O
0 O
OH 0

H,COH,C H,COH,C

?
—_

(ii)

O
. 0
(iii) — &
O 0
0 OH
(iv) / —?
OH
HH

Prefifes et # R 'H NMR 98 &1 qaf{aa @y
G 1997

(i) 1-fFTse-1-909ata |

Predict 'H NMR spectra for the following compounds :

20

(i) 1-propene
(ii) 1-phenyl-1-propanone. 10
T A (T Q) ¥ Preaiiea e @ Rig sier R @9 9)
N gEla Mg

CH,~CH,
JORE®

H,CO

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

CH,CH, o @
and

H,CO

C-DRN-N-EIFB 11



Q. 8(c) ARar wre I1 affbm & wnfere wibea (wdfrsw) yege #IRm R Freaffea sifsdsa
# IR OqETAA ARy
0

: Ph
(I T 7
!

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

10
Q. 8(d) ﬁﬂﬁ%ﬁw%mmﬁmmﬁﬁq:
‘ H
OH
Na/lig. NH3 0
! )
Proylde mechanism for the following conversion :
H
0
| 4 OH
Nallig. NH;
H
H 5

Q. 8(e) Wﬁﬁ&gﬂﬁﬂwﬁwm%?éﬁ?ﬁ?ﬁgwﬁFWﬁmmaﬁtm
‘ \ﬁ??ﬂ?—ﬁﬁﬁﬂwmﬁaﬁ’r%? :

'What is condensation polymerization ? Give structure of repeating units in terylene and

show how terylene is obtained. 5

Q. 8(f) amgwed (wfcnftcad) A awgel ( aﬁﬂm)%ﬁawﬂﬁm%mw
|

Uiustrate the difference between thermoplastics and thermosetts. 5

Q. 8(g) PreAfefm M & Rrg A, B oREeT A
O
Calculate Aax TOT the following compounds :

QQOO

C-DRN-N-EIFB 12
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wtewr/m %3& wrdfft ngf i
xwf % 3m 3tft mm i fad *rd te j 3!‘ 377" tffrr-w # /&?r *m t, afk &rmm m ?w

WEW -3m Wo%T7) Jf& cff % $® -f& m smwer fw w n77a i€ ! Sfefisid m*m & &Mm 3FV
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Question Paper Specific Instructions
Please read each ofthe 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 yany THREE are to be attempted choosing at
least ONE from each section.

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

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 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, ifconsidered 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. (3

(b)

©

(d)

IV' CAREERINDIA \

SECTIONA
AHWred 35gr M Afeb 3Y N NP
Identify'the compound from each of the following pairs, which exhibits
aromatic character: 10
imoi &
© © © ©
i i
Pinfctfisid (infleMisRw) ~  feffra 5ft %
N RhIR
Enumerate the reasons for different rates of acetolysis for the following
compounds: 10
101 107
ftHidfisRT 3trfqT MR N fsMirfefa

Name the following reaction and give suitable reagent and mechanism 10

ftnicifeid 3 to WIr™\t 3g” gcfa
-g joif
\Xx~"COO°
N T3} N y&aiRi> |

Design a suitable experiment to establish the presence of possible
intermediate in the following reaction :

NANNcoo°
Identify the non-isolable intermediate. 10

C-AVZ-O-DINB 2



IV' CAREERINDIA

e (HHfafecl f(HIHITOfrSR) N fAHT 3qgrF
TosgjoTrr 3T=R«rr «Fl yWllold »

h3c
H3 ~
h3c«n ~ H3c~r )
H
JM-3,4-S I t- 1IN-?7Rf-2,6-3nrsi#f
1,5NTSTHT
Account for the stereochemical outcome in the following reaction by
proposing Appropriate, transition state : » . . .i,.;.> ; ,jruf -4, 10
h3c
H3C\H
H
Meso-3,4-dimethyl- cis-trans:2,6-octadiene

1,5-pentadiene

Q2. (a) THue? - (<bIS}ft<n) Td dWIRH a3t if
2-NMArai?#it] MR | | THPI N
arawaff 3 2-~hlh % f t | aofcfi #
kN3 Tt cri ijdininR aifc 33% wnifi % *rra 1

2-methylcyclohexanone gives different enolates under kinetic and
thermodynamic conditions. While 2-tetralone gives only one (same)
enolate under kinetic and thermodynamic conditions. Predict the
structures of enolates in each case and account for the same. 10

° 0

(b)  ftHIdfiskl g # 3t 3TAEW ft #TT 2 W |

OCHJ

C-AVZ-O-DINB



©)

IV' CAREERINDIA

Which of the carbo-cations will be more stable in each of the following

pairs ? Give reasons™ 10
and
A) ,% 3TRfIN N
3-3TT™-2,2-"te™N.H 2-3TRM-2,3-A"TMwAT <ET ftOT SM fICIT
11dgt™rfoe ~ w m i

Addition of hydrogen iodide to 3,3-dimethyl- 1-butene (A) yields mixture
of 3-iodo-2,2-dimethylbutane and 2-iodo-2,3-dimethylbutane. Offer a
mechanism to account for the formation of the products. 15

CHq
|
h3c-c-ch=ch?2
CHc
(A)
f i

Identify the reaction and predict the product/s in the following
transformations: 15

. Cho > ?
(i) CN

(ii)
\ s02c6h4ch3

(iii)

C-AVZ-O-DINB



IV' CAREERINDIA

Q3. (@ Ni#rf % folk KE ivis fo
fes Ni#? w #ft f Jfer-2-i ™ % qcsor tgi feftaddfcf t arfirf*n %
N NrfjRR i

Briefly explain the important methods of generation of carbenes.
Explain what are singlet and triplet carbenes. Predict the product/s in

the reaction of cis-2-butene with singlet and triplet carbenes. 10
(b) ftnfafed WcRojf % fair cfij ~"J TR ‘'ftfatr 3fk
CH2- Ph
NaNH2.

(1) ' 5ANH 3 ?

OH

Ny — T

(ii) AOH

Predict the products and offer the mechanisms for the following
chemical transformations: 10

C'—|o- Ph

N ~CH3 NaNH2

(@)
" Hgo
(ii) | I OH

() A grfirfsMfraif 3 “ypmofir 37greft ~ | m id % Ssnf*Rr

Write the products expected in the reactions shown below. Sketch the
mechanisms involved in each case. 10

, AKGN f£ r CHO (i) NHXNH2 <9
Ky (i) KOH
(iii)A

C-AVZ-O-DINB 5



Q4.

(d)-

)

(@)

(b)

IV' CAREERINDIA

fen-Fsfa y)ilkhld % irt RHRIil™Nd % wti % f; IMIifIRr
Write the mechanism involved in the formation' of the following
compound by Fischer - Indole protocol: " 10
ftnfcifisld 3IftrfsRT % feld, ™5 MWilleld tEPNni 3?ft
It ~eniq :
fMfyiTIcRer
Account for the stereoselectivity and propose a suitable mechanism for.
the following reaction: 10
Acetolysis
threo isomer threo isomer
FMO sqm “raal # ft; i,5-85n%te?r
G Sfann %
3™ Pmli%f i
Explain with the help of FMO approach, why stereocliemical outcome for
1,5-suprafacial carbon migration and 1,5-antarafacial carbon migration
are different. 10
dHhr HI? % £4 T >R 3ffffeT
(E, 2)-2 4 HTor#T  3#rinMfT 3 3grP f 2 ftftiT 3rqinf

What frontier molecular orbitals are involved in the reaction of
(E, 2)-2,4-hexadiene via thermal and photochemical pathways ? Account
for the formation of the different stereoisomeric products. 15

C-AVZ-O-DINB 6



Iv‘ CAREERINDIA
0 NN R oMeteT #ncT %n | 1w arftrfsrat

3T7T:3nfe™ MNIfStfer % 3TN |

Prove the existence of intramolecular mechanism, when' allyl phenyl
ether on heating yields o-allyl phenol. 10

(d) 3ik arf*Rnari

Predict the products and give the mechanisms involved in the, following

chemical transformations : 15
Br
. KOH
(i)
kt>
CHCIj
(ii) KOH-~

C-AVZ-O-DINB 7



Q5. (@

(b)

©

(d)

)

IV' CAREERINDIA

mEl3 B

SECTION B
d§ri*R, ftra% IROHMp-M = RITt, &

<f 1 . . T .
Write the mechanism of radical polymerization of ethylene leading to
, branching in the resultant polymer. 10

ftj=ifafisra aiftferr 3 3Ppr

) 4

Predict the major product and explain the origin of the regioselectivity
and stereoselectivity observed in the following hydroboration-oxidation
N

reaction: 10

CHg (i) B2H6
c [ (i) H20 2, “OH

PIRfclijisld % fcw, ~Tttol JIRIR- fel™T

Show Norrish type-11 fragmentation for the following compound : 10

n % W "RTt fe C=0arm m# MR 3TTHT ™C

% e+H"\R< 1740 M "1 'TC | fj$T5 gflUiga %
3RIR sn™irr 1850M " 1'R I

Briefly explain why C = 0 bond stretch frequency occurs at 1740 cm-1

for the carbonyl compound of an aliphatic ester and at 1850 cm-1 for the

carbonyl group of acid chloride. 10

ftHIdferl % «ffa NMRA™ 2%371$

0) I-sMylto » 2-gW N [

(i) ST a'wu

Distinguish between the following compounds using proton NMR

spectra: n 10

(1) 1-bromopropane and 2-bromopropane

(i) Propanal and propanone

C-AVZ-O-DINB 8



Iv‘ CAREERINDIA
Q6. (a) ‘'ft&~ 3?1fAR NT CHH100 ?, m f 1 PMdRsId
%/ftr? awnftcF ftrerci (% HqtyiH

0

Given below are two isomeric compounds with molecular formula
C5H1g0. Predict the base peaks for each of the following:

and O
Show McLafferty fragmentation peak wherever apphcable. 10
by ~» COH1002, NaOH f f~fr? 3TT 1'IR #
1730 M‘l/l W  STOTtW NKT 1 XH NMR 872@
4:i N1-3 (ft™) N am; 1 9Tl Y N

utewR |

An unknown compound, C9H1002, did not dissolve in aqueous NaOH.

The IR spectrum exhibited strong absorption at 1730 cm-1. The *H NMR

spectrum had signals at 6 72 (multiplet), 4*1 (quartet) and 1-3 (triplet).

Elucidate the structure of the unknown compound. 10

() DNA m#TRYRISTF % w ftr? % n M«l41 f
dna % # N 3Tmifr % *eRT3T A

What are the factors responsible for the stability of the double helix
structures of DNA ? Show the structures of hydrogen bonding between
complementary bases between two DNA strands. 15

(d) % T,AIH4 % -gRT n 3ftt Rnfclt™d
SHAFASF # 3rgif - g TR APITA
Give the mechanism for reduction of a ketone by L1AIH4 and predict the

products in the following reactions : 15
LiAlIH,
0] CH2— CH(CH2J7CH3 -—-?
LiAIH4
(h)
LiAIH4

(iii) h3c-(o>-ch n

C-AVZ-O-DINB



IV' CAREERINDIA

Q7. (@ ~ % 5W w t .~ MCPBA s"MIid ~» ~ A~ %
r e— N oftfrit chrrfon#”2 r - e\
Give the mechanisms involved in the epoxidation of an alkene and
Baeyer - Villiger oxidation of a ketone using MCPBA. 10
(b)  gratersfrt % 3 *uniidl (“"I'Mf-ra) «$ sum ftftj w t ?
viww 3*ftrfsPIT aiRewif c& 3, iclftsl

What is the advantage of anionic polymerization process in the
formation of polystyrene ? Enumerate the steps involved in the

V¥, polymerization of styrene using butyl lithium as an initiator, 10
(c) epjftf n ~  sflfopf
() CzHgOo; ~» ~
(i) C3H/ICLAN
(iii)  CAH8CI20;# ft~
(iv): C4H8O2A WR, N 3frcr A33N
Draw the possible structures for the compounds that meet the following
descriptions: 10

0] C2HgO; one singlet
(i)  C3HTCI; one doublet and one septet
e (iii)  C4AH8CIZ0; two triplets
(iv)  C4H302 one singlet, one triplet and one quartet

(d) RnRIfisi'd sritfeTTsff ~ Tjof cftftir sfk NN S 3AafsRT
HIO,
(1) ch2oh
CHO  NaBH
(ii) ’ ?

x CHo LiAll4
(iii)

X cro<
(iv)

C-AVZ-O-DJNB 10



IV' CAREERINDIA

Complete the following reactions and suggest a suitable reaction

mechanism for each : 20
HIO,
?
methanol
(in) [OJ
0 CrO.
(iv)
Q8. (@ Rnfafisld 'Jfrfw % fair, 3TFR (m/c)

Predict the McLafferty rearrangement ion (m/c) peak for the following
compound: O 10

Thm
Suggest tﬁ product and offer the mechanism in the following reaction : 10

?

©)

Na X y

HAH

C-AVZ-O-DINB i



IV' CAREERINDIA

Propose the mechanism for the following chemical conversion : 10
COOH COOH

Na
lig. NH3

(d RNAM,DNA#ff#~ ~ N I M 2 it
sHHVHI n RNAt  %"T DNA3 m# f |

Give the structures of all the bases which occur in both RNA and DNA.
Also; give the structures of the bases which occur in RNA alone or in

DNA alone. 10
e n N Ufa t IR £Rt fcfAR fen W |

1639 M "1 (ffa) tct 1714 M -1 (w ) ~ ftra* cpiw. i 3100 M -11

3506 M -1 % n an 1RnRifed 3 %

M wsn?

One of the five compounds shown below was analysed by
1R spectroscopy. Peaks were observed at 1639 cm*1 (weak) and 1714 cm-1
(strong). There was no signal between 3100 cm-1 to 3500 cm-1. Which

compound was analysed ? 10

C-AVZ-O-DINB 12
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CHEMISTRY (PAPER-I])

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and prinled 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 to be attempted
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 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 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 poartion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A / SECTION—A

1. (a) USed i g Gl w1 g HiY R wwEsy 6 7' =i faygd sl (~1.0 D) @

Tefifd wa B

Write the resonating structures of azulene and explain why it exhibits dipole
moment (~1-0D). : 10

(b) UEA 3TE (X) I vgaH Hieg R gueh Bifereme A Reem Hif
0804
& <z
NaHSO,
Identify the major product (X) and discuss its stereochemistry : 10

0804
& sy > ¥
NaHSO3

(c) wEFAREGEEaTEe (1) i geml § 3-Frl- N-hHafifEh (1) i sia-sused 104 3 s
ERl E’I?n %, AT W :

HSCG—N\\;&X %

Cl
(1) (11)

Explain why hydrolysis of 3-chloro-N-phenylpiperidine (I) is 10? times faster
than cyclohexylchloride (II) : 10

el
Cl

Cl
(1) (11)

(@) P s # R A g T ey IR ) EEe o SgE iR qen e B
frnfafs ) e it ;

(]
CH =GHCl—CcH=—CH =",

For the reaction given below, write the structures of major and minor products,
and discuss the mechanism of their formation : 10

S
CH,;— CHCl—CH=CH, —2

M-ESC-D-CAM[25 2




(e) (X)W (V)R T=1ed @1 aviF AN
NO,

il
.
U s ()
Give the structures of (X) and (Y) : 10
Y02 s _>(X)
CH
2. (a) ﬁqw%u—ﬁmﬁﬁﬁmﬂamﬁm%%ﬁﬁwaﬁ%mvﬁﬁuam
TR w9 Y Frifa sae & fmfn B fEem fivm
In the sulfonation of naphthalene, discuss the formation of kinetically and
thermodynamically controlled products under different conditions with energy
level diagram. 15

(b) T sfifE § weEd (X) T IOE (V) 0 (2) A 9eEE AR

—> (X)

L
(Y)
@NH2 1) Mt T2z it o
e CeHCoa )

Identify the intermediate (X) and the products (Y) and () in the given reaction : 15

7

o (Y)
/Al NH, 1) Amyl nitrate > )//,
3 2) A §

cooH 2 %(Zl

(c) T 3R B FEE B fE-2-0 F Wy gm f Gimiatea e fii)

Discuss the stereospecificity of addition of singlet and triplet carbenes to
cis-2-penlene. 10

W S5 D-CAM/25 3 [P.T.Q



(d) T afufmmed 8 (X) f veEm Fifw

(b)

(c)

, HQSO4/FCSO4
(i) CeHsNH, + CeH5NO, + (X) A >
(0]
2 NH,NH,
(ii) . (X)

Identify (X) in the reactions given below : 10
. HQSO4/F8804 - -
(i) CgH5NH, + CgHsNO, + (X) 5 > Quinoline

0]
= NH,NH,
u X
(i) =25 1)

= waiR w2 fRE YER SR e

CHj CHj;
@ o @L
Br

How will you carry out the following conversion? 10

CH; CHj
@ - @
Br

o Hlo o sfto To Fit fE- @ zZig-sxd & T il § Sl it Biftda sxoemar 6
=T $ifsm)

Discuss the stereoselectivity of products in the reaction of MCPBA with cis- and
trans-butene. 10

=1 arffsraneti # gea el 1 gEigae Rl qon Benfafy = sge fif

CH212
()
Zn Cu

(i) HyC—CH=CH—CH,0H —2C2
1) NH,OH
(iii) CgHs—C=0 LT

| 2) PCls

CH,
Predict the major products in the following reactions and write the

] P g

mechanism : 10x3=30

CHal,
L
Y I Zn Cu

socl
(i) HgC—CI-I:CH—CHzOHL
1) NH,0H
() CgHs—C=0 | Wi
J: 2) PCls
Hz

M-ESC-D-CA[25 4



4. (a) () CHIRERE 1 Gt T F 9y LN 96 89 R 9 3078 I B 81 39 3arE) B
w1 v B 1 9 fifsw)

Stobbe condensation of acetophenone with succinic acid gives two
products. Write their structure and stereochemistry. 10

(i) e Ude s foremres J ALCL, % W sifiifen ek € garEEa (SRER) S 2
IToh! HEATSAT 61 Ig@ HINTY T qa1zy 6 119 7! 4 gorg i |

Phenyl acetate reacts with AlICl; in an inert solvent to give two isomers.

bVt

Write their structures and indicate how you will separate them. 5
(b) T= = AT, m—tﬁﬁﬁmq&@ﬂﬁm—ﬁ%ﬁﬁmﬁﬁaﬁﬁmwww:
@®
Q0 O D O O
Q )
1) (i1) (it1) (iv) (v)
Classify the following as aromatic, non-aromatic and anti-aromatic. Give
reasons : 10
@
e
9 )

() (1) (tit) @ (v)

(c) TEIFE Hl WAMENSH A % Y ATRAF TH T BIMD A H 5 Y 4 & Sah Fae,
i 3T % A 3 A S & | ARrel B wewd ¥ s fifvw)

Glucose on periodic acid oxidation gives 5 molecules of formic acid, whereas
fructose gives only 3 molecules of formic acid. Explain with reactions. 10

(@) T s % ferg fafim wal w1 g i

(@]
(i) HH —> qEAA-6
i)
(ll} HSCB\\:/> —>H‘I’$eﬁﬁﬂ

Write various steps for the following conversions : 15

(1) é —> Nylon-6

(ii) H506_\h/ ——> Ripheny!

W-ESE-D-EAM[ 25 5 [ P.T.O.



WUs—B / SECTION—B

5. (a) UrErgsd ® W EgeH & 1 sm%mm%mwﬁmmw
FINT| 38 Tho THo 3lo AFURN & Y WY HIfvU)

Give the Woodward-Iloffmann rule for sigmatropic rearrangement for 1,5-shift
involving hydrogen in pentadiene. Illustrate with FMO approach. 10

(b) T=1 afifsean # gew IR (X) 9ORY W 569h o TR B smen SR

CH, A
O<N+(CH3)2 Zi)

o
Write the major product (X) in the reaction given below and explain its
formation : 10
. CHj A
©<N+(CH3) 23
I

(0 o FE i R w6 T i e w Rk

e St

How will you carry out the following conversion? Write the steps involved init: 10

ol it | i

(d) CHj3(CHy)o—C=C—(CH,),CH; % Wifez® iR 5 NH, & @ Ve o srq=a i
Fifmfafred i fd=m Hifm)

Discuss the stereospecificity of reduction of CH3(CH,),—C=C—(CH,),CH; to
alkene with sodium and liquid NHj. 10

(e) 3-3MI-2,3-SEAfIEHRA il Uewhleics KOH & @19 ififwan § a1 o ffte 3aw #i
FAIET| &N 1 AMEE afedr 1 o wga v

Write various products formed from the reaction of 3-bromo-2,3-dimethyl-
A pentane with alcoholic KOH. Indicate the relative yield of the products. Aoy

M-ESC-D—-CAN[ 25 6



6. (@) &t vg Diivs B Teaw B, < S TR 1 s T e 3| s

f Tt =1 g il

(i) CH,COCH,CH,

(i) CH3COCH,CH,CH(CH,),
(i) CH3;COCH,CH,C(CH;)s
(iv) CcHsCOCH,CH,4

Among the following, identify the compound which can undergo Norrish
type Il reaction. Write the mechanism : 10

() CH,COCH,CH,
(i) CH,COCH,CH,CH(CHj),
(iii) CH3COCH,CH,C(CHj),

(iv) CgHsCOCH,CH,

(b) T afufEa & fow qegad aon wva IaE @1 9uia HiRm

(c)

(d)

(e)

O
% hv

325 nm

Write the intermediate and possible products for the following reaction : 10

(0]
/ hv

325 nm

AIEAH-6,6 T 2Rl 6 gHga 7 Al sl vt foRan) v R s s 27

Write the structures of repeating units of Nylon-6,6 and Terylene. How are they
prepared? 10

€lo o To il T BfcTeha oAl & Wi % foy swer) il 6t fs=m iftm)

Discuss the forces responsible for the stability of double helical structure of
DNA. 10

IR TFe1 &1 ITM 0 GG- T 219- 1,3 -UTRaciieai S33Td ) 8 Tg=HT ST Tehal 27

How can cis and frans-1,3-cyclohexane divl be dislinguished using IR spectra? 10U

W-ESECD-EANL[ 25 7 250



7. (@) Ty fifenel § ger saE # ey ofR 36 FEi 6 fes Ak

CeHs CeHs o

(i) HgCg—C——C—CH; ——>
OH OH

Rz

-0

2 1) NoH

(i) ) NoHy

9) 2) KOH, A

Identify the major products in the following reactions and discuss their

formation : 15
CeHs CgHs
) gt
(lj H5C6—C'_‘c|:—CH3 _—
OH IOH

= 1) NoH
(ii) I ) NoHg

2) KOH, A
(b) T B seEEas AfifEn % 3o fafe
(i) CH,=CH—CH=CH—CH=CH,
() CH3;—CH,—CH=C=CH,
(iii) 2 CH,=CH,
Write the product for the electrocyclic reaction of the following : 1S
(i CH,=CH—CH=CH—CH=CH,
(iii) 2 CHy=CH,

(c) Toredi @ el % Weaiftia Tog i FuiA hIfvT Td IR TEerEhl gl 1 oA ot farfe T

Give any two types of synthetic rubber and write the preparation of monomeric
units. 10

(@ = ffiE F faw 122, 188, 4:13, 581 A1 6:95  Iecilhd TEmEfer {7

gﬁ@ﬁ HIfTY,
H__COOCH,CHj
L
H,C H
Assign the observed chemical shift values of 1:22, 1:88, 4:13, 5:81 and 695 for
the following compound : 10
H_ _COOCH,CHg
=0
HaC H

M-ESC-D-CAM[ 25 8



8. (o) = ¥ 9 fFg 9= #1 A, 229 nm 27 9% & e oEn €
(9 (i)
(iii) ‘)JW @) I 0
- v
(v)
Which of the following structures has A, 229 nm? Give the calculations of
each : 15
(i)
(i) | (iv) 0
(v)
O
(b

= A 9 FH-u1 A Mt -1 6 BRI oW S Hehal B, 3IHh YRS HINTI m/e HFl
afed 30 @ed Y2 I foemm hifvg
() CH,CH,CH,CH,CHO
(i) CHRCHOHCH,CH,CH,
(iii) CH;CH,COCH,CH,

Identify the compound, which can give M™ -1 peak among the following

Discuss its fragmentation pattern with m/e values : 10
(i) CH3CH,CH,CH,CHO

(i) CH,CHOHCH,CH,CH,
(i) CH,CH,COCH,CH,
(iv) CH,COOCH,CH,CH,

W-ESE D SN[ 25



(© T ae B g & e Wi, ged T sifea SR Sl aeE § w6

&1 9T
() wfafee=
(i) p-T¥eSA

(iii) ATEHII IR
Draw structures, label equivalent protons and indicate the number of signals
10

in each of the following :

(i) Mesitylene
(ii) p-ethylbenzene
(i) Isopropylbenzene

@mﬁwmwmwmmmmm

(i) =0 L)

NBS
@ =g,

Pb(OAc)4 (X)

(ifi)
H
15

Ol

Identify the major product (X) formed in the following reactions

O
o Q2

(i) e _w___;.(){)
SOV /heat

OH

(i) (:'O Pb(OAc), )

H

I

ol

* % %k

7BS-410

WM-ESC-D-CAM[25 10
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Co {aly} Ladll ' STH-D~-CHM
TIH- /| CHEMISTRY
999-u= I1/ Paper II
fafa g : @7 ae SferFay 37 : 250
Time Allowed : Three Hours Maximum Marks : 250

Ty araeet faere ergew
FHYAT T¥T @ I §7 @ YT [AETcTRad Tedeh e &l qITYES Ug
g @vel § g7 e e 7€ 79 § W) Rt ua st gl H wd § )
IHIZAR 1 el qie Jo1 & I 37 8 /
o7 G&Ir 1 3R 5 S7Har & 7ot @1l 3ol 3 @ IF @S 8 FH-0-FH Uk 9T G ] @i I & IO g
NRIF I9 /9T & o0 (39 37 368 a1 e §
ol @& IR 3G qrew 7 for@ 5 wiEn, e 3gE e JAv-97 B 1597 TR 8, 3K 59 qreyw &1 vyse 3G
Yo7-TF-F (FL.T.T.) GEasT & FE-g53 W s & 9 [ S ey | Iighad arsgm & stfacs s e
HrE 7 for@ T I W FE 3 T8 HAT |
gl HITTIE 81, [Heenad ARG H Jo7 1 I o7 & 70 3¢ 70 Ty F &7 a7 8 /
T 7% gl 7 8§, THa T Igract] JFicrd T 9T 7§ I 8
Iz SETIE &1, a1 I SHihS] BT TIT BITT TIT ITH] [l HNIT |/
o7l & JIGT BT THT FHAFER F T | $E &G G U 70 gel & I F Y grgar @ et aiq 3@ @er T 4w
&1 | FoT-Tg-I ikt § @Ict! 818 T4 FI 53 7T T3 & 97T H1 qUd: HE J19Y |

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 attempted
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 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 tn 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.

STH-D-CHM Z



Qus A
SECTION A

Ql. (a) F=fafed serwEn w1 Wifes, vfowEls @ smwdfes § afiea
HIT | Ty & 3799 I R 3fa ot fag fifve |

é O o A

(ii) (iii) (iv) (v)

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

é O Co A ™

(11) (111) (iv) (v)

(b) IAER A R B WA fafaw qum 3 ®U@n [() AW ()] F IS
qEA/Tior ITEl 1 IFW 3R SAfae-faurea Hifs |

Me

Me\/\%Me - A ko B

Br (i) NaOEt
(ii) "BuOK

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

Me

MBWMQ s A + B

Br (i) NaOEt
(ii) 'BuOK

STH-D-CHM b4




(c)

(d)

(e)

STH-D-CHM

frefaftaa stfufsrar & e = fafae o 3o s & Grnfafies aml =t
fufia $ifse |

F o
Me Et,NH

—

Write the product of the following reaction and depict the mechanistic

pathway for its formation. 10
F oo
Me Et,NH
e———————

C a1 D <ht dﬁmaﬁrﬁwaﬂt 3 §99 1 Il HIIT |

. P

CgHs I[. 78°C Mel
1 5 e

> C > D (A=

THF ( )

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

" g,

CgHjp |
Li , —18°C Mel _
> C > D (major)
THF

Frefafga sifuframett & @ yoe % 3Icue 6 AT & Iugw Bfem-wr
ﬁw&%m%%qaﬁtmﬁﬁaﬁwwaﬁ fagr=a < ggar 9 3fa
fag Hifs |

hv

—\\ //_ Me 5

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 #

3




Q2. (a) YK H IAfRd FreA [+] i Feufa qeia gu, £ 9 H 9% & "wemnedt 5t yegd

<hifTT |
0/\4
MB\GME S [E]—»[F]1—G
0
¢)
o) o)
A ¢o
0

Give the structures of £ to H showing the position of the labelled carbon

[+] in each. 10
0/\4
Me\[ﬁjMe L [E]1— [F]—@
0

()

0 0
[H] 2@ & ¢0

0

(b)  3,5-SEHIUTA-4-TEIHHATA R 2,6-STARIUA-4- PTG T ¥ H9-A1 TH
Aferer 3Tty 8 3R = 2

Out of 3,5-dimethyl-4-nitrophenol and 2,6-dimethyl-4-nitrophenol, which
one is more acidic and why ? 10

STH-D~CHM 4




(c)

(d)

STH-D-CHM

IﬁKWﬁmﬁﬁ%ﬁlﬁﬁﬁaﬁ’@Wﬁ%@WW
g 8 @1 2 | 3" A fafaw ot 3w wwa feanfafy sarew |

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

Mg Et20 i
; H.,O conc. H,SO
@AME = s — ] i Y
cold

fiefefas el § ¥ so% ¥ SR w1 qEEEE ST o T
wiqw 1 fnfafy frfew |

AT Na,
EtOH, 1| R
0 0 -
EtO M OEt —
(1) Na,™ IEF“:I,’IL .
(i) H,O

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

excess Na,
EtOH, 1|

O O

EtO )J\/\/\/U\ OEt —

(i) Na, xylene, ]|
(i) Hy,O




Q3. (a) BT R IS 2,4-UTe83TH $I AMfHAT MeMgl % TH godish § &l & ?
3119 3fgfad S +i 2,4-3FETSTEST H F8 UGN L Tehd & ?

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) & THEAH Uk THE H @A I gl Uoshlalad bl s s fafy
fafaw | @y € mufies, T it Tt Tewreial =t fadfeq @ arf
s fafer feafaw |

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
(0 L¥ N* HI Bfaw s=and fafae qen v % faftre goi w feweft i |
I Ueehlaied 1 fafdme oo + x 3 |
Me
, Py
KOAC, =
CelsClla _m  so, , DMFA  OH
OH
Me
[01]12)5 =+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
¥ By
KOAc
H ? S
CeHsCH, - S0,Cl DMF, A OH
> > M > N
OH
Me
(o] %5 =+X

STH-D-CHM 6




(d)

(e)

STH-D-CHM

frafafes wadEl § ¥ g & I/ fl wE e i geh
arflrfsren &1 A fafae |

w e Ly NAOR,
O EtOH
O
- NaCN
ay L o
O CHO EtOH, |
Write the structure of the product(s) for each of the following
transformations and write the name of each reaction. 10
1) | | CHO M/_,
O EtOH
O
. | NaCN
(11) | l L —
@) CHO EtOH, 1L
fyefafiga s1fufr & 3cure 1 g faflay ek fspenfafyr s fafia il |
F
Vil
HN O
%o R
DMSO, K,COg4
SO,Me

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

the mechanism. 10
F
7%
HN O
¥ o R
DMSO, K,CO4
SO,Me



QL (2) Freffan sibme & S % R I v I 1 G B
AR w1 & wgyd wewret fsrnfafies anf ot gemsy |

Me (i) mCPBA

f/( e LiN(iPr),, — 78°C, THF
e + -
CN (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
ﬁMe (ii) LiN(iPr),, — 78°C, THF
s + il
CN (ii1) H30

(b) W%m&m@@w@nﬁﬁqsﬂ?aﬁwaﬁﬁaﬁm

shIfoT |
OMe
<)
NH, /59 NH3
Br
Predict the product(s) with mechanism and justify your answer. 10
OMe :
=
NH, / liq. NI—I3
Br
(¢ Tr=fafad suiqwmn & foau sifiredest & 9@ ofit sifufisan () & feeafafy
fafaw |
Me Me
——_;l
' OH
Me Me Me
Me
Me
o O — Clax — o
bl 6

cis — diol

STH-D~-CHM 8



Write the reagent(s) for the following conversions and write the
mechanism for reaction (i).

Me
_
OH
Me Me

Me | 6

Me

Me
o (™ — Cfon — (fon
O

cis — diol 4

(d) STE/3EE 1 qEigAH hifee 3R arfufsranati i Pfom-amt streawrehar i
foraremT st g o1 3T W SHifee firg =i |

NaOEt
@ mw ———

NaOEt

_—
i+ Uoaal

Cl

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

@ ¢l
NaOEt
(i1)

Cl

STH-D-CHM 9




(@ Frfifer s § 3 g@e ¥ R srewEs R sfmda % am
o | Briem-faftne’ (FifEefates) aon Giom-awmras’ (whtedais)
# | -9 T T3 rfufsean % g suges g 2

- M ‘Me Me
e > N 7
| o

e

(ii)
Me - \=\
Me

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

: Me Me
Me (@)

f
|
N
Me

=
o

STH-D~CHM 10




Q5. (a)

(b)

(c)

(d)

STH-D~-CHM

wus B
SECTION B

fRFg HIOT B grgeie 61 gufsa 1,3-Frmreifus fire softe dt = aiiq 2,
ST hifore qen femmneitues gafd=ma afifsramsti & fou geag-gieam awu
T ya i |

Explain why concerted 1,3-sigmatropic shift of hydrogen is thermally
forbidden and give Woodward-Hoffmann selection rules for sigmatropic
rearrangement reactions. 10

ay Fafifga ifies 1 8 =l 9 THH @RI I d ®YIdid
a2 Ty g frenfafyr off samse |
O CHO

()0

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

S —0

faefefaa arfufsra & fow seae fafew wa sas 574 i fspafafy samse f
for s 1 A 0 = ¢ ammey AT |

CH,

CH,l,, Zn - Cu
OH CyHy — O — CoHy

Write the product for the following reaction and give the mechanism

: o N v
along with type of addition at the ,C=C{ bond. 10
CH,4
CH,l,, Zn - Cu

e W fafme REN wfftes) rfifsean i aftame S | oma form wepm
¥ el it p-wels sewd # hafdd w2
Define a regio specific reaction. How will you convert aniline into

p-phenylene diamine ? 10
Iz




(e)
Q6. (a)

(b)
STH-D-CHM

ArERRET AR S e W IR SRS S Y S S N

ohd & ?

()  Sfcrfferes e © pTsgiad deiissh 3T

() WfeT-tfcerEe w N

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

(i) Salicylic acid and p-Hydroxy benzoic acid
(i1)  Propionaldehyde and Acetone

frfafad stffsranett < 3camel @1 qaigem fifv |

CN .
% /ON ghl HehaTd
(i) # /C:(i >
NC CN
R CON
—
i) R : =

H

m nn

Predict the products of the following reactions.

Clj ,CN
+ C=C
£ N

NC CN

cycloaddition

v

(1)

CON

@
H

(i) R

m i
m m

(1) UCTSIE-3MeT HORA, qAT (ii) U=ereEsid g & ardly =shiestor
Brfom-ar = ant o= g 2

‘What will be the  stereochemical course of thermal cyclization of

(i) Pentadienyl anion, and (ii) Pentadienyl cation ?

12

10

10

10



(c)

' O
(ii) )’I\/\ hv_}

(d)

STH-D-CHM

frfafiaa sifufsenatt = soagl =1 fafla |

h
) A T g
‘ 1

TR JhR T

\ 4

O :

AT IR 11

Write the products for the following reactions.

h
B P T
1

Norrish type I

=
>

Norrish type 11

AfieF A qa1 B & Thml-foepreishor  (wieifeweifaeE) & gfomresy
199 II (A®) 3R [IIa IV (BA) &9d & | 3eh! TLEHTST <! aTsy |

" hv
— CO+I1+1I

A

0 s co+m+Iv

13

10




Compounds A and B undergo photodecarbonylation resulting in the
formation of I and II (From A) and III and IV (From B). Give their

structures. : 10
0 hv
——> CO+I+1I
A
hv
O — CO+1II+1V
B

(e) —IfFaEiEEel Td fFerRieEsl i Al AT iR Wy @ S ek
AR.TA.U, I yrfies (Mifetss) semne o faa=mn hifve |

Give the structures of nucleosides and nucleotides and discuss the
primary structures of DNA and RNA. 10

Q7. (a) @@

(i1)

(iii)

(1)

STH-D-CHM

Frafafaa gem-wmmafs Afufsrar & fou qeged qur swfag 3ol
i fafau |
O

s l hv
S SR G

CH, O-R
1SN qem 25 e o foe 39 forad v, wH.uw e, et
Y UL FLA & ? Ik faured gfawy =1 faewor A | _
IR Tarefiehl 1 S9N weh fA=faflga Aifiel d a0 & 92 w41 2
TH W HH em~ L ¥ 1M a0 T (39 A9) 1 SE9INO Hum, R
w1 ?

@)
w %\\“Z ;/O
H
Cl
Cl
H

(D (II)

Write the intermediates and f)ossi’ole products in the following

photochemical reaction. 5
o ;
A v Ty
H,C CHgq O-R

14



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

(iii) How will you distinguish- the following compounds by

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

O
m NZ ;/O
H
Cl
Cl
H
(I) Imn

(b) Faafafga afufsranett @ s97 a9 g&T 3@E (Z) i yg=i=T |

o)
0504: @
@) CgH;-CH, -0 \U\ > (Z)

0
(Z)
&6
@ 0 O
).l\/U\ OY (1) HO\/\/OH,H@
0C,H, _ > (2)
(2) LiAlH,
(3) Hy0®

(iii) H Na, NH,4
e Z)
| H C,H,OH
OH

STH-D~CHM 15




(c)

(d)

STH-D-CHM

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

03047 O
1) CgHy;—-CH, -0 \/L)A > (Z)

(ii) O O
@

(iii) H Na, NHg
e )
| H C,H,OH
OH

gt WegHt IS B ST Wh oA F @ @ g gHEEal
(SATEE) o = ST A A HAT ? =R HINY |

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

TTehfeh W, UiieRersia 3R 2T 6t Tad! sl i awan fafag |
el o . di. (PVC) ®i 319 g samdh 2

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

16




Q8. (a) Freffe frwwssie A % wvw ¥ R e s A i
TTEATAT 1 gee i |

H4CO
N“CH
s
(i) ~N

3

CH,q
i) | : |
N
H
0 0
(iv)
=
COCHg
CH - COOC,Hy
(v)
0O
Suggest suitable starting compounds and structures for the synthesis of
the following heterocyclic compounds. 10

H,CO
N"CH
=
(id) N

CH,

w (L~
N">cu

| 3
H

3

STH-D-CHM 17



(b)

(c)

STH-D-CHM

O O
(iv) |
Z COCH,

CH — COOC,Hy

(v)
O

frafafea Rfiert & fow M+ & gt qon goomm Saght @eq &1 yaig e
i |

CH, - CH, - C - CHy CH, - CH,

OCH,

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

i
CH,— CH,—C—CHj CH, - CH,

@ and

ftaiaa sffseen o Scure v ggenfaY it I & i i frnfafe =
Ui hifse |

OCH,

, @ Na NHg, 3
0 (i) NH,CI

18



Identify the product in the following reaction and provide the
mechanism for the formation of the product. 10

y () Na, NH,, ether !

0 (i) NH,CI ]

(d) UH I FE-H A0eh S Af0as g9 CoHy(0q 8, Feferiaa e
UV :270 nm; IR : 1680 cm™1
1H NMR : §7-6 (2H, d, J = 8 Hz), 6:9 (2H, d, J = 8 Hz), 3-9 (3H, s), 20 (3H, ).
it <t wrEAT i At i |
An unknown organic compound having molecular formula CoH 1009
exhibited the following spectral data :
UV : 270 nm; IR : 1680 cm™!
1H NMR : §7-6 (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) TH=fcIRaa AIRERI =l M9 H& TG ?

(iv)

,
“,
“OH

(v)

COOMe
COOMe

STH-D-CHM 19



- How do you prepare the following compounds ?

@)
H
909¢ 0
(1i1) I
O
OH
w O
% OH
(v)
COOMe
COOMe

STH-D-CHM . 20
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CS {Mﬁ'”) EXAM:QNE EGT-D-CHM

™EA - (Tv=-=-11)
W - e il = 250

T -F Al v sEm
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CHEMISTRY (PAPER-II)

|"ﬁmrz Aowed | Three Eg_urs | | Maximum Marks : .'25(.!|

QUESTION PAPER SPECIFIC INSTRUCTIONS

[Please read cach of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in EMGLISH.

Candidate has to attempt FIVE questions in all

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section,

The number of marks carried by a gquestion/part is indicated against it.

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 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.

EGT-D-gAw| 2 1 [ P.T.O.



WrE—A / SECTION—A

1. (a) FrafEfm & o p-anffes wefls sl amta s .
iy
fi) T
fiff) HTEEFETET S o

Draw the n-molecular orbital energy level diagram for the following :

fif Benzene

fii} Cyclobutadiene

fi) Cyclopentadienyl anion 10

(b) NBS #FEEEEE § ¥ ww o 27 s wnfA & g gd-wew o afeafy § sl
ferfian ) 3w Tormfaty feafian)

How iz NES obtained from sucomimide? Write its reaction with propene in
presence of sunlight, Outline the mechanism. 10

fel () 58 #=a ) w waren T iR A oeRiiE aee e gue gEd B o

H
|
o H
A
(i) WA ZE-2-FFR CH,COCI % W Fri| AIC),, 1 30wt § i e, 7 #0

#h By

il  Account for the fact that compound A is almost as strong an acid

as H,50 .
2 <4 _OH
I
o OH
A
fii} What happens when trans-2-butene is reacted with CH3COCI in presence
of anhydrous AlIClI,? 10

EGT-Dpaw |2 2



(d) Frteriaa m freiies gifdam sl § 8 SR-d sfafen o of 8 3 <9-d 5=
o # #el? Sw 3wl ) s fif

H
fil CHy—CH=CD,—3 EH1=EH—dJ.‘ 5

H
H
"0
]

Which of the following known sigmatropic rearrangements would proceed
readily and which slowly? Explain your answers ;

H
fil CH3—CH=CD,; —» EH;=CH—-JJD;

H
H
1G

fe)  Trefinfin aifen % fom f fofan 5 «f 9in 8 sl ool w 3a $ifn ot s s

w1 gF AR IshAnE § o
alEas

Explain the conditions for the following reaction, very briefly describe the steps
involved and comment if the reaction is reversible :

K A .

2. fa) 1-HEEEEEEALAE W OIEE O A EgEiIE- s whiben = e fae i
% e fafgm-womes (HifaafEe) 9 vl (faisEE) s 3

By taking 1-methylcyclopentene as an example, explain hydroboration-
oxidation reaction. Justify that it is stereoselective and regioselective. 10

by W o R T e T w9 ) ot 3 poefifie e deemel
e Hifam)

What do you mean by secondary structure of proteins? Explain o-helix and
f-pleated sheet structures of proteins. 10

Eg7-D-gam| 2 3 [P.T.0.



(o) Ferian siviEm 4 B S

]
i) LiATH,
R/é\DH i} HaQ E/‘\\ﬂH
‘FriwmfEER & NaBH, R oEn @ LIAIH, % gee@ & fim 27

Dutline the mechanism for the following reaction ;

1) LiAlH,
e
Rfﬁ\DH i) HgO R on

In what way 18 NaBH,; different from LiAlH: in ‘chemoselectivity'?

(d) Tr=fiafan spas) F a3 veew @ frew 6 R, sfilen st = wim @ R,
wHiTeTe TrmneiaE) & fEn i
fi} e 66
fii} A
fii) =frefa
Give the synthetic schemes including reaction conditions for the preparation of
the following polymers from their monomers :

15

il Nylon 66

[} Tellon
15

fiti)] Teryvlene
3. (o) TR vl B Gl e A

L — m

:‘j L OH
czﬂ
Carry out the following transformations :

DS m
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(b} Trefefin o |Ee T G

(il AR varet # B TF F W sfe-eivgEn @ 3% w0k s-tRewrhe % Tl 6
Frniaty wemfEm i)

) A wmEw 2@ g i it B ofm e sifen woiteme boa
szmiterge | 3 I & e & e i

Answer the following briefly :

fif How can you prepare 8-methylquinoline starting with o-toluidine as one of
the starting materials?

fiit  With suitable example, comment whether Fries rearrangement proceeds
intermolecularly or intramolecularly. Give evidence in favour of your

ANsWer, 10
e} Tr=fEtEs 6 fenfly Rl .
CHPl
e
" \, FhMeRr Ha804
T A

L

% CHa=CH—CH=FFh
fii} |I | 2 -
o &

i CHO
H

CHs ©Hy

g 1) HyS04-MeOH
Tgobig=
o ?[HHU

Write the mechanism of the following :
CHPh

PhMgBr _

fil

] CH,=CH—CH=PPh
g [ A -
b &

h CHO
H

B . CHa CH
o 1) HyS04-MeOH
2) Hzo" ’
; 15

EGT-T-EAw, 2 5 [B.T.O.




(d) Teefafian % fm frnfafa aftn o /s = gw@imm e
Fh AL ICCE
fi} Hw‘?—ﬂﬂﬂﬂ] I"'T}
Ha

OTs
;'ia'} 1} Liflig. NHy 5
HITETEEIHA

21 Haot

Na
il =
e BT

Predict the product{s} with mechanism for the following :
Fh

2 1, 4-dioxane
—_— »
(B} po—0S0OCI =
Hj;

OTs
féi) 1) Liflg. NH3 "
Tetrahvdrofuran

) Hao™

B T 15

4. (o) FfaiEs FgE 2w § 4 ¥9-m geg-aree st B TuiEeEd Y st T
FON? T WA WA IR e fifa

Ha

i) @E i} =~
CHy

(X Jee
CHz

fv) @\f?%

Which of the following conjugated dienes would not react with a dienophile in
Diels-Alder reaction? Justify your answer :

Hz
) @dﬁc i)
CH;
(X Noe
CH,
i @\yc}‘? 10
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(B

fel

fed)

fex)

% fafim weeetER F Foage 2w m/z = 98 T H10aw e fimmr =i §) v Ay
m/z = 69 9 gy frwm (dn 9) i 2 3 g m/z - 83 W 0= T a2 9
AR ) T i

The mass spectra of two different cyeloalkanes both show a molecular ion peak
at mfz=98. One spectrum shows a base peal: at m/fz =69 and the other
shows a base peak at m/z =83, ldentify the two cycloalkanes.

AT UEEgEE 1.3-wpEEs 4 dfem | sl w1 b, w6t e ¥ ww Ay smed §
Tege afufern = a2 T Fifm

Maleic anhydride reacts rapidly with 1, 3-butadiene, but does not react at all
with ethene under thermal conditions, Explain,

ﬁﬂ?ﬁﬁﬁmﬂﬂFﬂ5Hmmmﬁﬁ‘ﬂﬂrﬁmmt:

W (A s+ 280 nm)
IR ¥ppax ¢ 1715cm™

lH NMR (&, ppm) : 090 (3H, t), 160 (2H, m), 220 (3, 5), 290 (2H, 1)
A (mf2) o 86, T1, 58, 43 [(100%)
drfive ) \va w1 i B v ogemm wwm 3 afbe ge aes oo fifg

An organic compound (MF CgH,;,00 exhibits the [ollowing spectral
characterigtics :
UV (A gay : 280 nm)
IR Vyay : 1715em™!
YH NMR (8, ppm) : 0-90 (3H, t), 160 2H, m), 220 (3H, s), 240 (2H, t)
Mass (m/z) : 86, 71, 58, 43 (100%)

Deduce the structure of the compound and explain the principal ions observed
in the mass spectrom.

\rE—B [/ SEcTiION—B

NaOMe/MeOH % #4 PhCH,COCH,Cl 4 PhCHCICOCH, *fufEm # us & =m
=M B T T F aan v BEelaty weal o ad BEe o w27

Each of PhCH,COCH,CIl and PhCHCICOCH 4 in reaction with NaOMe/MeOH
furpnishes the same product. What mechanistic implication can be drawn [rom
the above fact?

10

15

15

10
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(b}  3-e-3-Afua- 1 -=ER ¥ HifeEn Wi CH,CO00 Nat) @ dfbfs s 5,1 s=e

fcl

fd)

el

o safuliEn 8 ) s 3o o B 9 Sl ) weEn it st e me e
e & Tafen Hifem

Two substitution products result from the reaction of 3-chloro-3-
methyl-1-butene with sodium acetate [CH,CO0 Na'} in acetic acid under Syl

conditions. Identify the products, Indicate the thermodynamic product and
kinetic product.

HDPE 9 LDPE % #i9 395 37 ) fawn 3 +ifes omasd] % anam v R i) s
% Tom 6l 21 st = sga Hifa)

Distinguish between HDPE and LDPE with reference to thelr mode of
production and physical properties. Mention any two applications for each,

uF NMR e 4, fimef) g9em s 60 MHz 8, TMS & 120 Hz =5fies = o
T BT W R

(il TEE e fire w27
fi) 100 MHz T=eR AEf & 7= 35w § o S fre B e
fii} 100 MHz iz § or 557 TMS 7 5 =i sraries dm?

A signal has been reported to occur at 120 Hz downfield from TMS in an NMRE
spectrometer with a 60 MHz operating frequency.

! What is its chemical shift?
fiij What would its chemical shift be in an instrument operating at 100 MHz?

(i} How many hertz downfield from TMS would the signal be in a 100 MHz
spectrometer?

DNA #f RNA # 19 et ffesiene soamel, siftmsi § =0 saff 5 w9 50
& fadmm iy

Distinguish between DNA and RNA with regard to their nucleatide structures,
location in the cells and functions,

EGT-D-23% [ 2 8
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6. (a)

(b)

fci

(e}

M ZY-4-2Ff-eETEEEeERE-2-3E mCPBA 3RV (acac), /2R -=ERERE] -
TR ¥ T e afufiEm s R, ww g afilen 9 e ww T = R, e we
A 1 8 wEEEt 3R T e A R S slilEmed 4 o s B d@een afm
fafam-mmrm 3 saE & @ fofan

When trans-4-tert-butyleyclohex-2-enol is reacted separately with mCPBA and
V{acac), f tert-butylhydroperoxide, in the second reaction only one product is
formed, whereas in the frst case a mixture of two isomeric products is
obtained. Write the structure of the product in each case with proper stereo-
chemical cutcome and justification.

afga ifam-rarm Tofa 7 - 9 oftet-3-FhE-2 e # iEEEie 2 9
(FegEt) % = fafam o ww 3 3R sl s 6 s Fifm)

Write the product{s) with proper stereochemical coutcome of acetolysia of each
of threo- and erythro-3-phenyl-2-butyltosylate giving the reaction pathway in
each caseg,

TEFREM T AW BR A TEs AR A KOH S oy s w2 ol Ao % fm B
& s Al o wga @9 w0 de B wm b, w3 e A sfulen % wew o
Ffm-torm & At 0 we-8 e S T owa H

i Cl el Cl
Cl
Cl I
! Cl 1
A B

Explain what inferences about the type of reaction and stereochemistry can be
gained from the observation that when each of A and B undergoes reaction
with KOH in methanol the rate of reaction is very slow for A compared with

that of B :
- 1 Ica
(o
AGA %l“z
I 1
A B

fam il 1, 30 weim witds e 5 o afeerres afifen % anur w, gza sifulEn =
¥ o =EfEn fAfwg o 97 T F ug 7 7F TeE Fifm
Br

' CH
H Ph 3
<)(C ? @ “CH—Br SCHCH,CHyBr
Br PH” CH;

Arrange the following compounds in order of their decreasing reaction rate of
substitution with agueous formic acid and justify your answer :

Br
Fh CH
CH 3
D( 3 EI) CH—Br SCHCH,CHBr
Br PH” CHy

15

15

10

10
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7. (o) FrfefEds semol w0 dbs, WEREOd o gg-titRs d offE ffm =6
o faftan
fi) 2RI
i) TR T
fitf) e
fiv) FHITEH

Classify the lollowing examples as aromatic, anti-aromatic or non-aromatic.
Write their structures also -

il Tetrahydrofuran
ffi} Cyclooctatrienyl dianion
fiiiy Azulene
fi) Tropolone 10

fh) HHEE ¥E A FEEE @ F 050, /Py I eEgiiEns i § 999 99 v 3
i wr=E feriEn sfn 3 Tfan-vars ot wvien so sfuGen O iR o gt B

Write the structures of the products expected from hydroxylation of maleic acid
and fumaric acid using Os0, /Py, with the stereochemistry., What is the role of
pyridine in the above reaction? 10

fc} =4 A= wn A7 vm afen sEem 3 g e el wamn s e @ R = s
w4 Tl T s D W R R R w ses -t e @, A sffEn st
T W7 e °OEn) R

What is Birch reduction? SBuggest its mechanism by taking a suitable example.
Why does Birch reduction on benzene derivatives with an electron-donating
group happen on ortho and mefa positions? 15

() =TT TS F, TEEE W T daTee e § et 1, 15 gEE Jae spehE
+ wrifafa oy i

Explain the mechanism of free radical chain polymerization of vinyl chloride
uging benzoyl peroxide as an initiator. 15

8. (o) widEN e i TR IwEA & A, IR wwn wfm, e S

Distinguish between fluorescence emission and phosphorescence emission
giving suitable examples, 10

EGTT-FAM2 10



(b - = zie-EhedtE % 313 nm w8 B E 93w Fe- 3 7w fe-shER | ouE
T W g B, | FEE ¥ mmm owouw w9 @ folt o e R o o uw afn
FAETERIT W = |

The direct irradiation of either ois- or frans-stilbene at 213 nm results in the
formation of a mixtere of 93% cis- and 7% trars-olefin, no matter how long,
within reasoen, the frradiation is continued. Give a suitable explanation for
that, 10

fo)  Foerafim siben = ot fif o ok fn ous wgs Geardads s

OH
g
H

Classify the following reaction and propose & suitable mechanism for it :
COH
(==L
H

{d) UV T siEE A, 296 nm, By, 10700 3 A, 281nm, £, 20800 f
TFE X 9 V5 w5 foln w9 8 gema @ #0

How do the UV spectral data Agg, 296 nm, g, 10700 and A, 281 nm,
Emax 20800 help in deciding between structures X and ¥ ?

fe) IR EFR-URET 2T WPCEE w1 IR A F A -z weEl o s fif )

Explain charge-transfer spectra by taking a suitable donor-acceptor type
complex. 10

10

10

ko
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s (Mai) £ 20T SDF-B-CHM
wrEA-fasm (yvA-u=3-11)
g ;o g2 ' Hftreha 31 : 250

Ty -UF wraeel fae srgew
(3 A ¥ @ Fefafen fE S g gEarhes )

3o ame & W 9 @vel § fawifm & qun R @ st 9 A 8RR

Ieflear 1 Fo 9ig G 6 IW | F

vy w1 3R 5 Aty ¥ qun 9l uwl § § 7es @ve | FH-9-F0 UE W g @ Y] % I SN
g% Y9 /97 ¥ foe fga 3w sue ame feg o #)

T % I 3 it ew # T sm ke, R Ig@ e yewm-va # o e 7, o 3@ me
TG WA-HR-IW (Fe Hlo To) yREER % gEys W ifkd Fiffe wm = e s =few) witepa wem &
Hfafer =1 et wem & fo@ o IR W FE o T fre

vl savE B, Fews smal o ww o I 3 F o Ry o wm A @ s R

& a% 3fgRad 9 A, G%a a9 T=IEe! YEfd AEE ¢l § I g

afe TS B, 9 UG bel w1 9F Hifs qm R Flee Fifsw)

T F I H IO FAEER B Swh | i w0 A Ry T awE F I H o wera & sl gt @ e |
T R TA-HE-IW gfEe § @iefl B12 T FE U8 Al U8 F W F Pia: Fe i)

CHEMISTRY (PAPER-II)

‘Time Allowed : Three Houreﬂ ‘Maximum Marks : 250 |

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.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
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 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 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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WUE—A / SECTION—A

1. (o) eFa FEE % IgER F [14] WEia WAl &7 o swm = Sfam fag Hifs)

Is [14] annulene aromatic according to Hiickel rule? Justify your answer. 10

(b) 1,2-SEFARESA qd1 1,3-SRFAesE, KNH, % @19 399R g 91 ® ©& & 3= 941
£ TH FRU FARY|

1,2-dichlorobenzene and 1,3-dichlorobenzene upon treatment with KNH, give
same product. Account for this. 10

(c) FemRa fee =1 foms swmer +0 4 2-Afeega-2-3fa a3 R o9& foam &
frarfafa =1 3g@ il

Neopentyl tosylate on solvolysis gives 2-methylbutan-2-ol. Write the
mechanism of its formation. 10

(d) = afufEaet & o 99 3ar (X) | e qu g Afifen w1 am fafay

Identify the product (X) in the following reactions and write the name of the
reaction involved :

0
O
(1) CH,COCI
. 2 P,05
i) mH2 i) 10
100 °C

(e) T srfufrm #1 s fofae 9o 3R & Hifawees f feen fif .

Write the product of the following reaction and comment on the
stereochemistry of the product :

CO,Et

R 240 °C
H
OCH,0CH,Ph 10

SDF-B-CHM/2 2



2. (@) T afufEnet § o9 9 3Rl 6 @@ w1 @i e
Ph 0
i) <\/ + §> Y
S
NH, 3
=
RS

Ph
Me
(i) \N(L P ... S

pH. > Al

Predict the structure of the products in the following reactions :

Ph
W[ + e
N
NH,

—~
(ii) .
%
Ph
(iii) Me\N+ - Stevens i
Ph/ AR Rearrangement 15

(b) e sffEn &1 SwEm w@ ge A o A i A % wwe i fafe

Outline the synthesis of the following compound using Wittig reaction starting

with phthalic acid :
@iCH=CHPh
CH=CHPh 15

SDF-B-CHM/2 3 [P.T.O.



(c) T Trieiem afufe & a9 9@ fiftm ifafe = fifa

H,S0,4
% w1 fit Tenfafy w1 sgw Hifve) fre sar f veR S wEh 2R 6 safie 6 s
el &7
Write different olefins expected to be formed in the following dehydration
reaction :
H,S0,4
(CH3),CCHOHCH,4 ———-—>A

Provide a mechanism for their formation. Which product is expected to be most
stable? 20

3. (a) T sfifEmett &1 v Al qur s F 79 6 i fafag
(i) ZF-2-FAETEE T — 2, HERARA ST
(i) Fr-2-smrEEFtRT —2, 7ig-1,2-aRa e

Formulate the following reactions and propose mechanism :

(i trans-2-bromocyclopentanol — 2 Cyclopentene oxide
(i) cis-2-bromocyclopentanol o, trans-1,2-cyclopentanediol 15

(b) 2-ufuEffE @ Whm Afem  agaum giEie P = o 1,5-2aTeeda w1 dven
F B

Using exhaustive methylation followed by Hofmann elimination, how would
you synthesize 1,5-hexadiene from 2-methylpiperidine? 15

(c) TR geiet wwerww & HfeResiv, 2-592H9 ¥ PPA i sufafa § sifufen +ch au-anfras
A H 9 g 1 WO S ¥ AR GO Saqige adn 39 9 1 ety frfag

In Fischer indole synthesis, phenylhydrazine upon reaction with 2-butanone in
presence of PPA, gives a mixture of two indoles in equimolar ratio. Predict their
structures and explain their formation. 20

SDF-B-CHM/2 4



4. (o) Y f% e, eS| fFa v i 37 P, et sn @ sififsrn = @ 3o
T 8| IR Al WRfewa F 9r § fd=m fifsw

How is sydnone different from imidazole? Imidazole upon reaction with an acid
gives two products. Comment on the aromaticity of the products. 15

(b) Tr= warwn & fou rfufrm &1 9w g 39 seduTe B ae atfyeds @1 m fafec

Write the name of the reaction and reagent required for the following
conversions :

CH, CHO
2 (Cﬂz)a\
(ii) /@/“\/\ COEt /©/ CO,Et
H,CO H,CO
(iti) O\) + MVK —> m
0 “ o

(¢ () T agwn § (X)a (Y) Fi §= F @igaE sy

1) s1fis MeMgB
L\’(O\/ ) G —a(—> ><_><
o) (2) Et,0 (@)

(ii) Fr-Afrefeta S OH™ /CHCl, ¥ fifm & W 3 3erg &d 81 31 Sl =l ateT
foafae qun 393 w94 Y 3uge Senfafy =1 3ga Hifm )

15

(i) Predict the structure of (X) and (Y) in the following sequence :

1)E MeM
LTO\/ (1) Excess Me gBr}(X)—-—)(Y] . >O< 0
(2) Et;0 0

(i) p-methylphenol on reaction with OH™ /CHCl; gives two products. Write

the structure of both and propose a suitable mechanism. 10

SDF-B-CHM/2 5 [ P.T.O.



@us—B / SECTION—B
5. (a) o Wo Yo § IR iR @ AR Jet A wew fafaw wa 3% o ) qwrizy

Write the structure of purine and pyrimidine bases present in DNA and show
their pairing. 10

(b) f=‘|1:1afﬂﬁmﬁ(xmmmaﬁwsaﬁqqé(mﬁmﬁﬁmﬁﬁ:ﬁmwﬁﬁq:

Identify (X) and (Y) in the following reaction and outline the mechanism for the
formation of (X) :

Hs6Q mCPBA H,0"
@\ v ) 2w 10
CHCl,
H,CO CHO
(c) T sl & (X) @ (v) A wom fifw) ww Twm-meatE afifa % sy 5 oam

fetfae

Identify (X) and (Y) in the following reaction. Name the type of photochemical
reaction involved :

@ ) s (1) + CH=C=0 e
o)

(d) T =l % o A, 1 e R

Predict A, for the following molecules :

H,CO

O

B 2
(ii) m 10
(e) ¥ WHRMH F Fau ¥ a9 B 3 § fFe wwr fde w67

How will you distinguish the two using IR-spectroscopy?

Hj

H
H,C
OI O/N o= ZO/N_H
I II

SDF-B-CHM/2 6

10



6. (a) Trfafan Wi sfwst F smuR W C,H N # w1 #1 Frmm Hifsr -
uv : Agax =290 nm (TRTA H)
IR (V) : 3440 cm™!, 3360cm™!, 3025cm™!, 2920cm™,
1625cm™!, 1380 cm_l, 810cm™!
83.24, S 2H ‘
86-37’ (i 2H (J =80 HZ}
66-79’ Ci, 2H (J =80 HZ)

On the basis of the given spectroscopic data, deduce the structure of C;HgN:
uv ! Amax =290 nm (in ethanol)
IR () . 3440 cm™!, 3360cm”!, 3025cm™!, 2920cm7},
1625 cm'l, 1380cm™!, 810 em™!
'H-NMR (ppm) : 8,46, S 3H
83.04, S 2H

56'37’ Ci, 2H (J= 80 HZ)
86.79» d, 2H (J = 80 Hz) 15
(b) F= # (X)W (V) F TR

Identify (X) and (Y) in the following :

; NBS NBS
(i) (X) <_¢_0_OH— S T
i (CH3)4NBT

i Dil. Nal
(i) >=ch, 22 XM04, (x) T4 (v) + HCHO

H,O
(iii) CgHg = > (X) 15
0804 in t-C4H70H

(c) WTEEERRAN ¥ AEe-6 F1 Ful A fE 1 wwa /7 ARAH-6 % Thee w1 AW fafaw)
wfufrn i Grfafy fofay qon wfte siufsean = am sm@Ew)

How can Nylon-6 be prepared from cyclohexanone? What is the name of the
monomer of Nylon-6? Write the mechanism of the reaction and name the
reaction involved. 20

SDF-B-CHM/2 7 [P.T.O.



7. () T SEE D, R S G CgH,0, 2, Frafifan Qi) sitwe zuia 2 -

IR (cm™') : 1830, 1760, 1120

'H-NMR  : 84,040, 2H, s
87.635, 2H, s
FEHH : m/z = 148, 104, 76, 50

i 1 w= w1 From i 7o I g amEl F e w1 9F ofa eifue samy

An organic compound with molecular formula CgH,04 exhibited the following

spectroscopic data :

IR (cm™}) : 1830, 1760, 1120

'H-NMR  : 85,049, 2H, s
87.635: 2H, s
Mass :m/z = 148, 104, 76, 50

Deduce the structure of the compound and justify the formation of the above

fragment ions.

(b)

= e -t wua F fou sfieds = am fofaw) s\ e Y Granfafy fafag -

Name the reagent for the following regioselective conversion. Propose the

mechanism :
CH,

Et0,C CO,H

(c) T afufrnett & 3ar (X) @ (v) feafex :
CH—COOH H,0,

@ |
CH—COOH  SeO;

(X)

Pb(OAc),

> (X)

0804
Aq. Na,SO;

X (1) OsO,4
2) NaSO4H HIO

% R § 3k (X) & Bifwems f e fifvw)

(X)

SDF-B-CHM/2 8

CH,

15

15



8. (g

(b)

Write the products (X) and (Y) of the following reactions :

~ CH—COOH H,0,
@ | —> (X)
CH—COOH  Se0,

. g Pb(OAc),
(@ > (X)
NH,
0s0y4
(i) . WY,
Aq. N32803
(1) 0sO,

: (2) NaSO3H HIO
) O =5 > (X) —2> (V)
Comment on the stereochemistry of product (X) in each case. 20

o FEtF D, fee aftas @@ C,H Cl,0 2, fmfafas 'H-NMR el (ppm)
GG

d3.9, S

8¢.8. d (J =80 Hz)

8.3, d (J =80 Hz)

At i "= H Fmfa At

An organic compound having molecular formula C;HsCl;0 exhibited the
following H-NMR data (ppm) :

83.9, S
86-8’ d (J= 8'0 HZJ
87,4, d (J =80 Hz)

Deduce the structure of the compound. 15

a9 FEEE ¥ fifim gaegat F1 IH-NMR @il % our ® fade & e

How will you distinguish various isomers of bromochloroethylene on the basis
of 'H-NMR spectroscopy? 15

SDF-B-CHM/2 9 [P.T.O.



(¢ () F=fifas sgeel % Cher % T AEY
(1) PS
(2) LDPE
(3) PP
(4) PMMA
(5) =I-S
(i) T sfifEn ® (X) R (V) &t we=fe

v
@i}o By (3) ———>(¥)

Ph

() Name the monomers of the following polymers :
(1) PS
(2) LDPE
(3) PP
(4) PMMA
(5) Buna-S 10

(i) Identify (X) and (Y) in the following reaction :

. b
O —

Ph

>(Y)

10

SDF-B-CHM /2 10 20SB—432
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TRAF TE/9F F foe Faa o 3u% 9 Ry e §)

T ¥ I 3N Wit wew A @ wm ke, faew 3g@ ek vawm-ua & e wn R, ofR @ e % we
IFT TA-HE-IW (Fo o Vo) Y& F F@Us W FfdE Tm W foren w0 =nfew) wiftrra wremm & aAfaie o
T wiogm # fo@ T IR W Hig T T e

vl smavas |, Fiwe oGl | T W W N F o R mw wm § @ 7= R

& o% 3fghaa 7 &), Gha au1 TearEe! yuidd as A9 § I ©

Ife sEwE A, 4 9T AfwS = F9= it au I [y i)

T % IR H IO HAGER R S| iR w9 @ Ry e v F W R i awra & en i 3@ @
T R TH-E-IR G I @l I T HE I8 AY Y8 F W S Pia: Fe o)

CHEMISTRY (PAPER-II)

ITime Allowed : Three Hours | IMaximum Marks : 250J

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.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
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 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 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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@Us—A / SECTION—A

1. () 9WHE: Uoha omse wigd faomdl § gomsie W o 8 ogeia e ¥ afe
AEFIRRIZE S srse iyl et § sremsfiel fheg o § wea @ gemia ¥
ARFRIRDILEA SHEE % 30 9= FEER &) /e FiRk|

Generally alkyl halides are soluble in non-polar solvents and insoluble in
water but cycloheptatrienyl bromide is insoluble in non-polar solvents but

readily soluble in water. Explain this unusual behaviour of cycloheptatrienyl
bromide. 10

(b) I AFA H IR ARG FraTher A1 F1 98 TAE Ao o {7 w8
¥ T = i)

Define carbonium ion. Is it identical or different with respect to carbocation?
Explain giving suitable examples. 10

(c) AReERFRRR ¥ TRY F@ ¢ Fefifen e za-skiage =1 Pl o 58 =
aHhd &7

Starting with methylcyclohexane, how could you prepare the following vicinal
trans-dihalide?

Br

O:CH3 10
Br

(d) TR FTT 9 AAREm AMe R § Qg oW 9 e o § i st § B
srfwfrard & St ®)1 Y @ RY

Although carbon and magnesium are both common elements in the human
body, Grignard reactions do not occur in cells. Why is it so? 10

(e) To=feriaa srffsean & war o Hifamemte iy + geerfe aan w@ sar # T

Predict the major product, and identify the type and stereochemical mode of
the following reaction :

URC-B-CHM/10 2




2. (a) 9T weEEd Dt A, B ik Caﬁmﬁgqﬁnﬁ-rﬁaamiamaﬁqyfaﬁﬁq:

Complete the following conversion writing missing intermediate compounds
A, Band C:

15
(b) FIETA—I [Th Hehe (ATAAEIA)]| F W Flem—I1 (Fher-Aiferea Tomeht) | do THo 3o
ST 1 3TN A g AR IR
FHicTH—I Flew—II
I: [2s+2s] A=An, M, hv-3Tgqa
II: [4s +2a] B =A, H, A-31g"q
IT : [4s+2s] C=A, M, A-3gHq
IV : [2a +2s) D = An, H, hv-3gqd
SE  An = 9f0MRF, A -WARw, M-dfmE, H-wwW, A-3whEm,
hv = YH™I-TEEa:
Match Column—I (Cycloadditions) with Column—II (Hiickel-Mébius systems)
using PMO approach :
Column—I Column—II
I: [2s+2s] A =An, M, hv-allowed
II: [4s +2a] B =A, H, A-allowed
IT : [4s+2s] C=A, M, A-allowed
IV : [2a+2s] D = An, H, hv-allowed
where An = Antiaromatic, A = Aromatic, M = Mébius, H = Hiickel,
A = Thermally, hv = Photochemically. 15

URC-B-CHM/10 3

[P.T.O.




(© ﬁﬁmﬁmm/w/uﬁmﬁwﬁgmaﬁﬁmmﬁ@
ﬁﬁmu@mwﬁﬁqaﬁmﬁfﬁ%ﬁngmﬁﬁﬁmﬁﬁm%aﬁﬁmﬁ
e ge Tm ol

Complete the following reaction sequence by identifying the missing
intermediates/products/reagents as the case may be. Explain the chemistry of

each step by writing detailed mechanism involved. Also identify the name
reaction involved :

@)

LDA
)I\H + >—NH, —>[A]————>|B
CgHsCOCH;3
v
H,0
v
(D] 20

3. (q PrefRe sl ¥ ygE @ ho SRl B e O 9w e AR
F

I
CH3CHCH,CH,CH; + CH3O0” ————>
CHZOH

2-FAUA

Predict the major and minor products in the following reaction and give a
suitable explanation :

i
CH3CHCH,CH,CH; + CH3O™ —————>
CH30H
2-Fluoropentane 15

(b) FrefaRen s ¥ f s/ afeis % Tm w sge Fif o St fafe

Mention the reagent(s) and write the mechanism for the following conversion :

COOH
NH2
A
/ \ B
CH,
Me O

URC-B-CHM/10 4
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(¢ ) =3 atfen § fea: 07 sor H wate AR F 9T § awd atTa w

shfee frg it
Brhl': Brﬂu
Bl"""“

A B

e {110

\'i“

T

mm.

T
T i)

& D
(i) DBr # 1,3-umgaciRadieid % g AffFn % afae R Wi Iar/saRt |
fofau) =F-w IR (S Ty FwETfaE) I= 99EE W e sigar ¥ a9 27
It fBR IR # vgaiy iR wafiE it f@r sar % def # o) 3w =1 sifa

s Fifrg)
(i) Ildentify the kinetically favoured product from the reaction given below
Justify your choice of the product :
+ Br2
?1 ‘
Bruu., Bry,,
E Br“\\ E ‘5- “\\ E
H H H H
A B (&4 D
(ii)

Write the kinetic as well as thermodynamic product(s) of the reaction of
DBr with 1,3-cyclohexadiene. Which product (kinetic or thermodynamic)

would be formed more readily at higher temperature? Identify the more

stable product and justify your choice of the more stable product 20

URC-B-CHM/10

[ P.T.O.




4. (o) TrafaRad saiaw # sar ) vEeTh @ i safifen = am fafew) 8 sfifen & fag
i frnfafer sam g8 CH4SOLH % =94 3g 393 wEie it € :

Identify the product and the name reaction involved in the following
conversion. Also write the mechanism involved offering suitable explanation
for the choice of CH3SO3H for this reaction :

Br

%
,

CH,SOzH
2:5 iv.
oog, 500 L4
ol |
N
[ j DCE = STsaeiiidn
If (Dichloroethane)
oLt 15

3

() Tefafaa x, v siv z siffransit w faam fifse qon = fig 7wt &% sw &R -

Cl

Cl
/\ﬁ _HCl /Kﬂ + Cl\/\'< ,,,,,, (2)

(i) HF-H ffear gaam '7 |a9 § sven Hifse)

(i) Faaw AR 1 TgE IR F= Y WEY F v fifvg)

(i) v T gaaw afufen % fag foga afea am fefafy foaRaw @en Brnfafy &
an-fuftr =w 1 yg=iw)

(iv) n-Taior o % 999 &1 wWEwm df)

Consider the following reactions X, Y and Z, and answer the given questions ;

Cl
-~ Hd, PO O~ .. (X)
OCHj OCH
Cl. OCH E
2\ HA, N N (Y)
Cl

(i) Which reaction is the fastest? Briefly explain.

URC-B-CHM/10 6




() What is the major product of the fastest reaction? Explain briefly.

(i) Write a detailed curved arrow mechanism of the fastest identified reaction
and identify the rate-determining step of your mechanism.

(iv) Offer an explanation for your choice of rate-determining step. 15

© (i ﬁnﬁr&gaaﬁﬁmﬁwﬁwﬁﬁqaﬁtﬁmwﬁw#&wﬁﬁémﬁﬁm:

OCH, $Ha

O,N

.~COOH 1) socl,
H, 2) CH,N,

(@) TR iR grEimesrin N erfFEaeiidT % @ afifen % fie shbe «
ferm wum drm R Frefifes aftfen & wpe e ) wEn Rifew) ) sw W
e foag Aifvrg :

O Cl y
+ @ + NEt; —»> g9 3Iqe

1:1
(mw&m)
() Identify the product and briefly discuss the steps involved in the following
reaction :

OCH,$Hs
O,N ?

~COOH 1) socl,
-Hg 2) CHpN,

(i) The rate constant for the reaction of diphenylchloromethane with pyridine
and triethylamine is same. Write the structure of the major product in the
following reaction. Justify your answer :

e

1
=
+ O + NEt; —> Major product
N-

‘ 1:1
Large excess

20

URC-B-CHM/10 7 [P.T.O.




@WuE—B / SECTION—B

5. (a) ™F W [CH, (g)]ﬂ?;ﬁ%@gﬁﬂgﬁiﬁﬁoaomfgoaﬁw(ﬁ%’ld@.’)ﬂﬁaﬂqﬁiﬁ
FAE? do Ao Tho Fo F IgIAM N Gehars R

How will you prepare building block of the polymer PTFE starting with CH, &7
List the applications of PTFE. 10

(b) TR s s § A B AR R wE

Identify the compounds A and B in the following reaction sequence :

0
|
cmz—ér—ocrl3 :
04(:,/' NaBH, 1) LiAlH,

MeOH 2) H30+ 10

(c Praffea s 9 T Hf o affra TeEfdd B we fofe

Complete the following reaction giving the structures of intermediates
involved :

O

= hv (A>340 nm) -
Me Py, AR (Mesitol)

10

(d) mmﬁﬁﬁmmmmﬁqwﬂmwﬁmmm
mmmmmmmmmm%mmmmz

Arrange the following compounds in increasing order of out of plane C—H

wagging vibrations, as shown, and give a suitable explanation to justify your
answer :

H R R H
RiR H
H R H

H H H

(A) (B) (C) (D) 10

URC-B-CHM/10 8




(e) Frafafea D § 2afe T A A wgdl, < @) @ @) A Tofga fre T €, w fEr

Hfse o = fw o g F sw dfw
@
CH; CH,

(i) +-w A T 'H NMR Qg # 3= tarfs e safen?
(i) @ o ¥ 9 w1 e fig F1 & foe swge s dfs)
(i) A Afe gl & forg afime Tarfs faerm AFt w1 gEgfa fifvg

Consider the two methyl groups labelled as @ and in the following
compound, and answer the given questions :

® @

CHj; _CH,

() Which methyl group would exhibit a higher chemical shift in 1H NMR
spectrum?
(i) Offer a suitable explanation to justify your choice of methyl group.

(iiij) Predict the approximate chemical shift values for both the methyl groups. 10

6. (a) Trafafga sififrn & afifm o =1 ferw df -

Describe the steps involved in the following reaction :

P ymw
2) ROH C.JOR

15
() R Re T wuiww F Tl fiv v EE affifia weEd awelt B R
Complete the conversion given below writing intermediate steps involved :
Br
Br 1)1~
—_—
Br 2)hv
Br 15
9 [P.T.O.
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(c) Trafafaa warwel § A, B ik C It = ve=nfe -

Identify the compounds A, B and C in the following conversions :

] ©+NBS—>.;;E;;O >[B] 245 [C]

(ll) CH3CH20H=CH2 —_—> CH3CH2CH2CH20H — .
7
CHy;—CH=CH-CH,

1) OsO,
2) Pb(OAc),
v

€]

7. (@ () C=O0am @M, K =12:3x10° dyne/cm, o1 Hifsme)

(i) & e, Frewm ftas g3 CHyp B, 1380 cm™! R 2@wivw @ ) @ 9fes
H we= fafag)

20

(i) Calculate C=0 stretching frequency, K =12-:3x10° dyne/cm.

() A compound has molecular formula CsH,;,, showing absorption at
1380 cm™!. Identify the structure of the compound. 15

(b) 74 A A (N W) Pifd ™ o (o-m) B TEE B ogen
Ho-So To To F WY AN S TR G § a1 JH (39 Vo) w@ar B) 3@ Wt /@
Fife 5 w01 7 9 sgat H Al Rgdwo ® agdt e ged )

Compare the length of an a-helix that contains 74 amino acids with that of a
B-DNA having same number of base pairs. Also mention if the lengths of these
biopolymers increase or decrease on denaturation. 15

(c) () Thowmh staa 7 A9 § ok A R 970 ¥ T W TEWE WA Y9d Ao A .
feama & R Brat m/z 91 R a1 @ve m/z 65 R @ 3| Prawarh s R
¥ HA 6 7oE Hifvm)

(i) FrafaRaa aifufen € wifa K e § Fmfs Qaend o st ¥& fen s g

2, T
\Hl\ AR H,S0, \%\

URC-B-CHM/10 10




() What are metastable ions and how are they formed? The mass spectrurn
of toluene shows strong molecular ion peak at m/z 91 and its fragment at
m/z 65. Calculate the value for metastable ion peak.

(i) Identify how vibrational spectroscopy might be used to monitor the
progress of the following reaction :

: \H}\ conc. H,SO, \%\

8. (@ () T 100 MHz Wagaumfi W SHIARMNA %1 Ao THo THo (WRRaReR) ¥ tamt®
foeemm (Ffirrat fiT9e) 532 Hz B) ppm # twfe fiemmm =0 @m? ™ 600 MHz
WaRgAAT W ppm 3 Hz ¥ T foremys w1 eme?

(i) 3-597-2-3F W W Wagd ¥ 213 nm £ = 7100) 991 320 nm £ = 27) W QA
Y gwiar 81 TS AT % foY form TR o1 HeFHUr ITRErh R7 A1 sawiwu 6t
Y- (HIeR) Taenyerar § fisan &1 faawor difse)

20

(i) Dichloromethane has a chemical shift of 532 Hz from TMS
(tetramethylsilane) on a 100 MHz spectrometer. What will be the chemical
shift in ppm? What would the chemical shift be in ppm and Hz on a
600 MHz spectrometer?

(i) 3-Buten-2-one gives two peaks in its ultraviolet spectrum at 213 nm
(€ =7100) and 320 nm (g =27). What type of transition is responsible for
each absorbance? Account for the difference in molar absorptivity for the
two absorptions. 15

(b) TrefeaRea sfufeastt & X @ v 9 ge=ie qon 991 sifufemett & X & s ) Rty H
FO@ €T

Identify X and Y in the following reactions and outline the mechanism for the
formation of X in both the reactions :

0 m mCPBA H,0"
MezSi O

NNHTs
Et 1) n-Buli, 2 equiv.
(ii) > | X
THF

Me 2) H30*

15

URC-B-CHM/10 11 [P.T.O.




(c) TF FElS dFE X B Tad ¥ FefiRea @ Wi =D
o}

LI

X

FEfE Dre F W At TR Ry E) T DEph et F R W fig Ffv B X
$ T TRE § | T & R Rl Aiwet F wma wd v i
IR cm™1): 1705, 1604
1HNMR : 8y (ppm) 1-43 (s, 6H), 5:82 (s, 1H), 7-35 (m, 3H), 7:68 (m, 2H)
MS : m/z 188 (10%) (3= fe C ,H;,0, ¥ I w1 B), 105 (20%),
102 (100%), 77 (20%)

An organic compound X was erroneously assigned the following structure :

0]

X

The spectral data of the organic compound are given below. On the basis of the
spectral data, justify why X is definitely a wrong structure and write the correct
structure compatible with the spectral data :

IR cm™Y): 1705, 1604

lHNMR : 38y (ppm) 143 (s, 6H), 5-82 (s, 1H), 7-:35 (m, 3H), 7-68 (m, 2H)

MS : m/z 188 (10%) (high resolution confirms C;,H;,0,), 105 (20%),
102 (100%), 77 (20%) 20

* % *

URC-B-CHM/10 12 21BS—390
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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.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
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 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 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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1.(a)

1.(b)

1.{c)

1.(d)

gus ‘A’ SECTION ‘A’

=g sfufser #
R—COO™ + Br—CN——R—CN+Br~ +CO, T

m(—m)mmﬁm%m@m%?mﬁ%ﬁmqﬁﬁr%m
T WY &K |
In the reaction

R—COO™ + Br—CN——>R—CN+Br~ +CO, T
What is the origin of —CN group in the product ? Explain by using isotopic
labelling technique. 10

ﬁmﬁﬁaa@mwﬁwﬁmm%mﬁwmaﬂtﬁ
A R ARG R A1 SRl % S @ R g

+
(CH3); N—CH, —C¢Hs

-
Discuss the product(s) formation when above quaternary ammonium salt is treated
with sodium amide at low temperature and at high temperature. 10

ﬁmﬁf@ﬂaﬁqﬁm%mAﬁkBﬁélaﬂ%aﬁﬁﬁwﬁﬁnﬁélsﬁ%ﬂa
T qed IAG & AR Wi 7

OH
BF, : OEt, .
—2 2 A+B

Write the products A and B in the above reaction. Also give the mechanism of their
formation. Which one of these is the major product and why ? 10

Sl AR 6 TREEE % W BF, : OFt, 91 Suteafy 3 srftrfean & fadmr
I -

(i) ¥(p)-grETstRmETI 6| (o A

(ii) T(p)-eTfeser=e
Discuss the reactivity of following compounds towards nucleophile in the presence
of BF;: OEt, :

(i) p-trifluoromethyl benzaldehyde

(ii) p-tolualdehyde 10

HXS-B-CHM 2




1.(e) frafafed sqiawon & qof & :

(i) Me H H _ H
H>:/—\:<Me M>e:/_\=<Me
H H
oD —
H

Complete the above transformations.

asfl)

10
2.(a)

fifem EmafE e @ afffod A g ar § ufefy F dfe A R B ¥
S EER hl qAT d | AW & I W ford |

L, L

CH, CH,
A B

Involving the stereochemical concept, compare the elimination behaviour of
compounds A and B in the presence of base. Also give the product(s) of the
reactions.

20
2.(b) (i) ATEFANITEARE FEReET hl AT 3R efie W) fewft &% |

Comment upon the structure and stability of cyclopropylmethyl carbocation.

(i) Frafafea et & 7 o sarer seedia @ sk =41 2

O\l\:fo o%o
Which one of the above compound is more acidic and why ?

(iii) Fr=afafaa afifrr & Sae/SaRr # .

0
I "
O + Me;C— O —C—CHN, — = »

Write the product(s) in the above reaction.

15
3
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2.(c) (i)mﬁﬁﬁww@raﬁ%@ﬁmﬁﬁ@aaﬁmﬁﬁwﬁﬁr%@w

H
Ph
o — o — 0%k
faftet
CH, Pyridine

Indicating the stereochemistry of the product, complete the above reaction with
mechanism. 10

(ii) frafafaa afifrmt ¥ so & fod -

0
NaH CH,I
—> [P > Q
o

(CH,),SiCl

R

Write down the products in the above reactions. 5

v freia sl @ s B i R o W

OH ou
. ™h
@) PN HIE H,S0,, 10
Conc. H,SO,
cH,
- EtO :
(i1) ik 10
cHoc™ Y Cl

Complete the above reactions with mechanisms.

3.(b) (i) 3-FARETZHANGH 3R ShCl, i weR i F vae @ wE feod |
= 9@ & 'HNMR @Fd # gt fadwar # @ 7

Write the structure of the reaction product between 3-chlorocyclopropene and
SbCls. What is the unique feature of this product in 'H NMR spectrum ?

HXS-B-CHM 4




(i) frafafea i & < a1 samer s 2 sk @ 2
A B
Which one of the above compounds is more acidic and why ?

(iii) AT AR e 1 AR F S T |

Predict the aromaticity of tropolones and sydnones. 15
3.0 Frafafem sifufimmsit & v frnfafy & amr of ¢ .
)
(i) FE-23-sameed — 1 5 A

<

B

AgNO,

i1) CH, —C— CHI— CH
( ) 3 3 EtOH, A

CH,

Complete the following reactions along with mechanisms :

©
(i) meso-2,3-dibromobutane — 5 A 5
©
B
CH,
s AgNO,
ii) CH; —C— CHI— CH ?
(i1) ~CH, 3 "EIOH, A 10

CH,

4.(a) (i) 3-=IRF<A aﬁnﬁa@m@ﬁw&rmﬁr&w@m%lmﬁﬁ:éﬁg
AT |
Heating of 3-deuteroindene causes scrambling of the deuterium. Explain with

mechanism.

5 HXS-B-CHM



(i) ForEE WEEgEe H GrEANEE & ard S Sl § 99 Iaml S ww
ford | fornfaf & amg @@= |

Write the structure of product(s) formed during the thermal reaction of maleic

anhydride with cyclopentadiene. Explain with mechanism. 20

4.(b) Frafafea sfifmst & sarg/Sarr @ fod
(i) (CHy); C—CH=CH, —% 9 5
Hi 10

(ii) CH,=CH—CH,—Br —— ?

HBr | RS RNEGIES]
benzoyl HBr benzoyl

peroxide peroxide
? ?

Write the product(s) of the above reactions.

4.(c) (1)ﬁmﬁf@awmﬁm§qﬁ@ﬁmmﬁ@aﬁiaﬁnaﬁ%mﬁm

gu AW fafag
1) (CHy)P

I. PhCH,CI el s LR
() RLi

0
3 O%
. PhNHNH, + (:/[/ e L
Gl‘acnal.

acetic acid

Predict the product in the above chemical conversions and also identify the
name reaction involved. 10

(i) Frafifes & ¥ 9 @ g9 R & SIfRfy §, o f-wEge FEie Afw
27 oA fig w:
I. HCHO 3R PhCHO
II. PhCHO 3R Ph—CH-—CHO
c,
III. PhCHO 3R CH,CH,CHO
IV. HCHO 3R PhCOPh

HXS-B-CHM 6




5.(a)

5.(b)

5.(c)

Which of the following pair(s) gives a,f-unsaturated carbonyl compound in
presence of base ? Justify the answer. 5

. HCHO and PhCHO

II. PhCHO and Ph—CH—CHO

|
CH,

M. PhCHO and CH,;CH,CHO
IV. HCHO and PhCOPh
9us ‘B’ SECTION ‘B’
'H NMR ®FH | 2,492 e fma quiar @ | 56 Yewr & ofdm o 9 Sidtfa

ety e (Ffea fie) ot ford |
2,4-Pentadione exhibits five signal in 'HNMR spectrum. Account for the
observation. Also write the approximate chemical shift. 10

(i) Trafafea wraet # oM SgaeT & ged g addad & % S |

CH=CH, CH=CH, CH = CH,

Y 79

OCH,
I I I
Arrange the above monomers in order of decreasing ability to undergo anionic
polymerization. ; 5
(i) FEW W3 IR WiFHhas wg i GE= g ik I f=mar it fag= & |

Draw the structures of synthetic rubber and natural rubber and discuss their

configurations. 5
frrmfofaa Tomfte T § Sarg /IAret &AM d Y 3R T3S G rfafy
F gAE G |

)
O e s,
COOH

Na, NH,
IL. e "
C,H,OH

Predict the product(s) and suggest mechanism in each of the above chemical
transformations. 10

7 HXS-B-CHM



5.(d)

5.(c)

6. (a)(1)

(i)

frafafaa et 3 A @ I ARG TI-11 T JIRRT B T F T
B SAER ffy @ guge e QI |

(i) Ph— CO— CH,CH,CH, Ph— CO— CH,CH,CH,CH; Ph— CO— CH,CH,— CH(CH,),
I I I
3

0)

(ii) Ph— CO—CH,CH,CH; COPh 5

I I I

Arrange the compounds in the above groups for ease of Norrish type-II
H-abstraction in decreasing order giving the plausible explanations.

PR AR 3ARAT TS GHEgAl € | I ¥ dae UE gErEddl Heeael
g quiar ¥ | 3@ wwEnd @ Fd @e @ ffRd ®OeiR Qe | g
quEEdl, S AR @ed A quidT € Sash SmuR fieR f werEn &K |

2-Pentanone and 3-Pentanone are structural isomers. Only one of the isomers
exhibits McLafferty rearrangement. Identify and show the McLafferty fragmentation

for this isomer. Also propose base peak for the other isomer, which does not exhibit
the McLafferty rearrangement. 10

e ok o aftaw eegeETze A afuber § A s el S
st QUi @ | z@ ) i wE ford |

IR : 1620 cm™ and 1695 cm™

'H NMR : § 1:9(s, 3H), 2-1(s, 6H), 6-15(s, 1H)
The molecule obtained on treatment of acetone with dilute sodium hydroxide
exhibits the above spectral data. Propose the structure of this molecule. 15

fraffed wom gt #F 9 A H TEEH K A ISR AP H R T
ﬁl"ﬁﬁﬁ'@ﬁﬂ%

O o
IL I IR ||
Identify the compound in each of the above pairs, that can be expected to exhibit
carbonyl stretching signal at higher frequency. 5

HXS-B-CHM 8



6.(b)

6.(c)

7.(a)

SYIh THIAT SR @ W99 AR §Y AV A, SRS e, araTed Seifi iRk
SEACHIES A GRT WA & Sl &1 qufd |

Show salt bridge, hydrogen bond, van der Waals’ interaction and disulfide bridge for

stabilization of protein by choosing appropriate amino acid residues in the protein
chain. ‘ 15

frafafaa sfufrmst & sadh forarfafyr & e oof ¢ .

(0}
I.éAL, A 5

0)

1. Ph\/[H/Ph L. P 10

Ph

Complete the above reactions by giving the suitable mechanisms.

frtferfa sififormstt % st # A, B 9k C @ s fraw of

n-BuLi 1,3-592RTeA
L cH,—CcH= CHp —> A 1,3-butadiene B
(excess)
szo
C

(0]
NH,OH 55% H,SO A
II. (:/[/ 20 > A 274y B > C

Complete the above reaction sequence by writing the structures of A, B and C.
20

9 HXS-B-CHM



7.(b)  LiAlH, ¥k NaBH, sfesel & fems & wfd aEAa AR IR Ao
sfRTsiieET 3 Saerdt FRo i e @it | Frafafea s F fog =@ @
2 @ s S s @ 98 S S ;

CONH, CONH,
ij ?
COCH, CH— CH,
OH
OH OH
?
CH,— CH— C=C— ——> CH,—CH
,— CH— C=C— CH, CH, \c—c/H
AT T
H CH,

Discuss the solvent compatibility for LiAIH, and NaBH, reagents and the factors
responsible for differential reactivity. Also suggest preferred reagent between the two
for the above transformations. 15

7.(c) U 3] T st g C,oH,,0 ¥ IR & 3 U foega S8 3464 T R quidr
2 | =66 A VA § m/z 135 | ER R sk 'H NMR @A # frafafaa e
Wﬁﬁ AT % s
§ 13 (d, 6H); 2-4 (s, 3H), 3-4 (m, 1H), 4-6 (s, D,0 faf#a (exchangeable)), 66 (s, 1H),
6-8 (d, 1H) 3 7-1 (d, 1H). 38 310 & &1 K |

A molecule with molecular formula C,oH,,0 exhibits a broad band at 3464 cm™" in
IR spectrum. Its mass spectrum exhibits base peak at m/z 135 and the 'H NMR
spectrum exhibits the following signals :

& 13 (d, 6H); 2-4 (s, 3H), 3-4 (m, 1H), 4-6 (s, DO exchangeable), 6-6 (s, 1H),
6-8 (d, 1H) and 7-1 (d, 1H). Deduce the structure. 15

8.(a) (i) fraffea Taafe st #§ Sarfed AR X/Y S we fafag

L MCPBA | o
pn H
0s0, NalO,
1L = X > Y

HXS-B-CHM 10




8.(b)

8.(¢c)

(i)

®

(i)

(@)

(i)

OH
BH, /
111 HC/k/COOH SEITF,
3

CrO, -ﬁl\(.é.l?l
IV. Cr03 * Pyl’ldlne X
CH,CI,

Write the products X/Y in the above chemical transformations. 15

2- -1 SR TrEaRa it sffr & S w1 s m @ | 58 st
# st AfEmafEead @t 7 Sae @@ © |

Predict the product in the reaction of 2-methyl-1-butene with diborane.
Account for the regioselectivity observed in the reaction. 5

Tw 3] fora smoifas g9 CyH 30 ® 98 'H NMR ®Fgq & ¥aa 1 Rpme
512 ppm | <a@m € | 78 IR WFH § Wt U& wad 3@umw 1710 .9,
ST R | 3H I A GEAT AT e |

A molecule with molecular formula CgH, 4O exhibits only one signal at & 1-2

ppm in 'H NMR spectrum. This also exhibits a strong absorption at 1710 cm™' in
IR spectrum. Propose structure for this molecule. 10

THIEH &1 UV @gw fafir damst & @ feme — w4, 280 nm ®
R GEA Ay, 190 nm R qufar # | 39 femel & @ soifis gsaor
@ sifdrd w | |

The UV spectrum of acetone exhibits two signals of different intensities, one

at Apax 280 nm and the other at A, 190 nm. Assign corresponding electronic
transitions to the observed signals. 5

Afret AdAICE % 'H NMR &9gr 3§ femell @ den, feme & @& (s/d/vm)
AR gieewe TEmEfE faeammr & sgEE o |

Predict the number of signals, nature of the signals (s/d/t/m) and approximate
chemical shifts in "H NMR spectrum of methyl propenoate. 10

IR THH H THIEH Had U wEie a A9y STt TR0 2 1725
q.4.7 @R 1745 9., ) qula € | Yar w41, @wsE |

Acetone exhibits only one carbonyl stretching frequency in IR spectrum

whereas chloroacetone exhibits two at 1725 and 1745 cm™.. Explain why.
5

11 HXS-B-CHM
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@Us—A / SECTION—A

1. (@) 3,4-SEFERI-1,2,3,4-ARCHRTFAIdA & J™H SbFs-SO, § -75°C # 81 W
T YHR 1 Tlalhal meadi sAdar B 39 "eFad] 1 AgEH @sy iR gEeh ferar qun
TAfRewar w fewrft fif)

Ionization of 3,4-dichloro-1,2,3,4-tetramethylcyclobutene in SbF5-SO, at
-75°C produces a reaction intermediate of its own kind. Predict the
intermediate and comment on its stability and aromaticity. 10

(b) X 3Ry A TN F IFPHE AR a0 & IR H ft Ig@ A -

Predict the structures of X and Y, and also mention the major product :

10

O,N

(c) Treafeafaa sfifraet & g=h, S ifiemi®t & @y &, # 9 sifufwn veanfag s woma stfvifsen
8 R 3 fufrn § st F 9 A 3wy Geafafy et Hifs

(i) YERfeease i ag KOH & afifsen
(i) Ifeeerse h Wifs VeEgne % Wy wifeam YHRe i ufeufa & sfifen
(i) Sfceeze 6t Aefres TR & Wiy gr h ufeafa & aAfafen

(iv) Sfeserges i wifsa KOH & @y fifsean

Out of the following list of reactants along with the reagents, identify the
reaction which is not a condensation reaction. Propose a suitable mechanism
for the products formed in this reaction :

(i) Acetaldehyde is reacted with dilute KOH

(i) Benzaldehyde is reacted with acetic anhydride in presence of sodium
acetate

(i) Benzaldehyde is reacted with malonic ester in presence of a base

(iv) Benzaldehyde is reacted with concentrated KOH 10

CRNA-S-CHM/10 2




(@) TrafeRaa fufemet & ym 9 o Icme /3Rl 6 we fafaw) sugw siifae G qn
fornfafty weafem fifsr -

Write down the structure(s) of the product(s) obtained in the following
reactions. Provide suitable justification and propose the mechanisms :

sHs CHj
. HY, A
(l) C6H5 CH3 —_—
H H
.. H', A
(ii) CeHs CeHs ———>
H H 10

(e) WEFANZISEA % AU W & IUTE /IR F1 FFAH TFY T A IW H1 Iugeh 3Nfed
difs)

Predict the product(s) formed on heating the cyclopentadiene and provide
a suitable justification to your answer. 10

2. (@) Trfafga sfufemed & SaR X a0 v &1 3gaE @EY

Predict the products X and Y in the following reactions :

. (1) Og
0 ST mEe XY
HO X (2) Hy0,

(u) PBI‘3
Bry (57%)
COOH
CH3
Bry/hv
(iii) CHz;—CH—CHj 122’7/°c X+Y 5x3=15

(b) (i) R A F T oA HI G A0 HA T 1 ERT? IATE h1 G AA15E | 370 IR
aﬂﬁaﬁaaﬁﬁq

What happens when the compound A is heated with one equivalent of HI ?
Give the structure of the product. Justify your answer :

CRNA-S-CHM/10 3 [P.T.O.



(i) Trafafaa sififen # (A] qen [B] =1 S1gwm @msy
Predict [A] and [B] in the following reaction :

NBS NaOEt
cc, > W —won/a B 5

(ii)) 2-FAR -2, 3-STFARITAIRHA 1 ISTH THTHTEES & A1 fogggReiomy 0 W 3fda YehHl
i g v

Give the structures of alkenes expected after dehydrohalogenation of
2-chloro-2,3-dimethylpentane by sodium ethoxide. S

(¢ (i) Fr=faRaa Dfiet & =i, s -1 & geheg €, & dveww & fou wgg-11 & it ao

sttt ¥ e frem i :
-1 wE-11
(a) fefem (1) Redfesess, TegiRmtdd, PO,
(B) smgafEAfm () WS, FhewEds, s
C) &= (3) frowrta, Yef, sva, AR
@) o-FerEER N, qEERE
¥ ¥ g i Rl # wefia Hifim)

Match the following for the synthesis of class of compounds listed in
Set-1 with the reactants and reagents of Set-II :

Set-I Set-II
(A) Quinoline (1) Cinnamaldehyde, hydroxylamine, P,0g
(B) Isoquinoline (2) Acetaldehyde, phenylhydrazine, acid
(C) Indole (3) Glycerol, aniline, acid, nitrobenzene

(4) o-Halocarbonyl compound, thiourea

Propose the mechanism for the synthesis of indole. 10

CRNA-S-CHM/10 4




3.

(i) L-3rq1(B), Tifdha ) sl & g & o0 o ofww, L2k (A), T o-3n i 37, @
A1 ¥ | 39 TYANY % I i fafa

Write the reaction sequence for the synthesis of L-dopa(B), a drug for
the treatment of Parkinson’s disease, from L-tyrosine (A), an a-amino acid :

CO,H

HO CO,H
HO/Q/Y H
A B

(@ D A, Tfeerne =1 Wew, B % @y @ g8 ohfeufm & sfvfen = ¢ aa sf<m
I D =411 ©

OMe OMe OH R '
H
% . s s A o
Vi
A B

(i) IR C qen D < ween fofay | Suge e g fearfafy seafaa hifs)

(i) DFFH A F R | ATA-T E o g I aAfufrn oRfrfodt § 97 sae/sael |
fafay :

OMe OMe

WLOMe

E

The compound A, acetal of acetaldehyde, on reaction with B, under given
reaction conditions, yields C and the final product D :

OMe OMe OH R
H . . .
% * Propionic ac1d% c A Sp
/ .
A B

(i) Write down the structures of the products C and D. Propose a mechanism
with suitable explanation.

(i) Write down the product(s) if ortho-ester E is used instead of the compound
A under the similar reaction conditions :

QMe OMe

Y—OMe

E

10

15
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(b) (i) RS (A) T NHTHI (B), S 7 faaftm D =1 smas R, it a=ens fagmarsi w
fomm =R, Ternfaft i fawga st 30 ge samsy o @i foerfim D 6 et war & 37 et
vt S § el gd % v i wH R

Considering the structural features of ergosterol (A) and precalciferol (B),
a precursor of vitamin D, giving mechanistic details, explain why
vitamin D deficiency is endemic in those parts of the world where sunlight
is scarce :

HO

(ii) M9 p-FAATEZIE=IA B m-FHIS=15H 3 § F8 Faaia w17 Grnfafy dfm)

How will you convert p-bromonitrobenzene to m-bromobenzoic acid?
Give the mechanism.

(c) (i) S NHEA ARG F ITAM Fd § s Teggti o6 3 sfferes & @ 3eare ) v fuffa
Hfere

o
Cl,HC—CF; —EtO 5 smm

Assign the structure of the product with proper justification of kinetic
aspects using energy profile diagram :

EtO°
ClL,HC—CF; —EtQ 5 proguct

(i) Frefafan A ® Sy2 Ry g TR afverht s F afd sed
srfufsramsiierar & 0 & =afea Hifve) g% fog wro off fRuifa Hifse .

Arrange the following compounds in order of their increasing reactivity
towards nucleophilic substitution through Sy2 mechanism. Assign the
reason for the same also :

B? r j: Br Ph
A B C D

CRNA-S-CHM/10 6



4. (@) (i) Frafafea sffFn A SRl % @ 6 e st frafafy fem g ool A

Me H o
“e=c”  + phcooon —CH
. \Me

(ii) WAWW%WWWWQW*@WWWW
T A St 8| sifae wwems:

Ph _Ph
Me ---\-C——N=C\
HY Ph
A

(i) Complete the following reaction by showing stepwise reaction mechanism
for the formation of products :

o oH
p=c + PhCOOOH —22%—»>
H \Me

(i) The compound A is optically active and upon treating A with alcoholic
sodium ethoxide, it looses its optical activity. Justify :

Ph _Ph
Me -—>C—N=c\
HY Ph
A

(b) (i) 3R TH Y A Br, TAH H ARt b WY IHA qIHH T arfirferan st S, @t 3
fra TR IR ) S HO? IR HEEAT B q1 T T

If more than one equivalent of Br, at high temperature are allowed to
react with cyclopentane, how many dibromocyclopentanes would you
expect as products? Draw their structures and name them.

(i) I p-TETEEA F) m-TRITeA # F w9k F?

How will you convert p-nitrotoluene to m-nitrotoluene?
() Waﬁrﬂaﬁwf@xﬁmﬁmmmmmﬁﬁmﬁﬁmﬁ?mm
F fou suge feanfafy difsw)

By using appropriate reagents and conditions, how will you convert phenol
into coumarin? Give suitable mechanism for this transformation.

10

10

20
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©TUvs—B / SECTION—B

5. (a) SfFasraEe 3 AfFTeeRe H @ MRaT qu o o To TH HRo To To # WMuf
T Y faase iR

Write the structures of nucleosides and nucleotides, and discuss the primary
structures of DNA and RNA. 10

(b) 2-AfEETEERRAA ) e e § Y- 31He ¥ eI 3w I9E F) fakan | It
F T e Hifvg

Write down the products obtained after photolysis of 2-methylcyclohexanone
in solution phase. Explain the formation of products. 10

(c) (i) CEifeelia =t S 5= o gu Sugeh ffasi, st aum e % wim @ s Frefafad
A 1 Ty HFq A7

H
HO. 4

(ii)ﬁwﬁiﬁgaawﬁxﬁmaﬁﬁmﬁw X, Y 3R Z %I gz :

w NBS CrO, A0 . LiAlH,

e > X > >

Ac20 NaOAc sifafer
H;0" A

(132202)

() By using appropriate reactants, reagents and conditions and using
acetylene as starting material, how will you synthesize the following

compound?

H
HO. 4

(i) Identify the products W, X, Y and Z in the following reactions :

CHj;
hv
NBS CrO3 _ AcO LiAlH, _
Dibenzoyl Ac,0 ~ NaOAc ~ excess
peroxide H;0* A 10
(Bz;0,)

(d) (i) st T 9 fdias YA % e NH o sraeiio @) IR S gr 5 qe=mi?
(i) 39 wafen, fdfas qon gdies Yewieial 1 PMR Saiihl % onur ® 33 we=ri?

CRNA-S-CHM/10 8



(i) How will you distinguish between NH stretching absorption of a primary
amine and a secondary amine by using IR spectroscopy?

(i) How will you distinguish among primary, secondary and tertiary alcohols
on the basis of PMR spectroscopy? 10

(e) R &= DfiEt A IR 9 NMR Wzt fadrward & o€ & -
i) IR : 1750 cm™!; NMR : §2-0 (s, 3H), 5-1(s, 2H) 3R 7-3 (s, 5H)
(i) IR : 1740 cm™}; NMR : 83-5(s, 3H), 3:6 (s, 2H) 3R 7-4 (s, SH)

(i) IR : 3200-2800 (fafim §fg) @en 1700 cm™!; NMR : §2- 75 (t, 2H), 2- 95 (t, 2H),
7-4 (s, 5H) 3R 12-0 (s, 1H)

T A TE Wagh 2 H Frafafea wEmet § @ el o @ e

o Hac@ﬁ_ms
(2) @ Cng—O—CH:;

Hj
9 HQE@LH
“ CHJMHQ@
(5) @—cm—cng—ﬁ—o—m

Given below are the IR and NMR spectral characteristics of three compounds :
(i) IR : 1750 cm™!; NMR : 82-0(s,3H), 5:-1(s,2H) and 7-3 (s, SH)
(ii) IR : 1740 cm™!; NMR : 83-5(s,3H), 3:6(s,2H) and 7-4 (s, 5H)

(i) IR : 3200-2800 (various bands) and 1700 cm™!; NMR : 82-75(t, 2H),
2-95(t,2H), 7-4 (s, SH) and 12:0 (s, 1H)
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Match each of these spectral data with one of the following structures :

" @E_H
(2) @—— CHy— —0O—CHj3;

CHj3

" H,_,é@LH
" CHs_@MHQ@
(5) @—CHQ——CHQ—@—O—H

6. (o) TrafaRaa sfifermstt d 3@l #1 AR TRy

OD
0§ Joy e
Ph

YA IR F A forg w0 F T 3wz frnfafy wenfaa Hifvg

NI YT A §T FA a1 39 I /36l B Foafae | ga-amw il (srraE 2)
Frgraal R feogoft v

Predict the products in the following reactions :
0 D
o J\/J/ ' /U\Di( -
Ph
Propose suitable mechanism to justify your answer.

CRNA-S-CHM/10 10
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(ii) /ﬁ\)\g hv_,

Giving justification, write the major and minor product(s). Comment upon
the chirality of recovered reactant (if ahy). 5+10=15

(b) (i) TER-7T221 ISR F Fm A 3 wifeifiefi= (PP) &1 yaiw & i ¢ franfafy samy aun
Ui g (difemgsiee) fi smen weRt i faasm Hif)
How will you synthesize polypropylene (PP) by using Ziegler-Natta

catalysis? Discuss the mechanism and its advantages over conventional
polymerization. 10

(ii) e-FNFH A THH B FY wvAfva Fa &7 e B ety G

How is Perlon synthesized from e-Caprolactam? Give the mechanism of
the reaction. 5

© (i) TafaRaa sl samE X, v oiv Z 6 v fafag aon X & s 6 franfafa w1 sg@
Hfr :

Write the structures of the products X, Y and Z in the following reactions
and indicate the mechanism for the formation of X :

v H
(1) 0sO4 - HIO4 _
omé/\/\”‘ @ (Pyridine) - >Yez
o H (2) H', H,0
10
(ii) FreafRaa sifufra 3§ gea qun sreq 3Rt A fafae) gea 3ar & a9 6 Hifaw @ &
iy fufsen frnfafy 6 fod=m Hif
CHj,3 = Aq
CH, ERI IR
Write the major and minor products in the following reaction. Discuss
the stereochemistry along with reaction mechanism for the formation of
the major product :
oh m-CPBA 3 2 + 2
CH,3 Major Minor
CH, product product 10
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7. (@) WA F fE v fi i wwmed £ faem A aa @ sEet f o R %
Ftaw T A i)

Discuss the different types of secondary structures of proteins and compare
these structures with tertiary structure of proteins. 15

(b) Twfafaa sfifwaes 1 g Hifvg o 3Rt F s 6 Iuge feafafy dfw .

(1) 2NaBH,
() CHs—CH,—CH, ~ Ncl "5 B
(i) CHy—C=C—CHj _FANH3#Na

Complete the following reactions and give suitable mechanisms for the
formation of products :

(1) 2NaBH,
(i) CH;—CH,—CH, Cl o P
. Na in lig. NH

(i) CH;—C=C—CH; —o 03 773 o5

10+5=15

(c) (i) C,HTA O % T Nk (A) 1 vifereh MR 102 R 3R 'H NMR AT AA "M@ §1-1 (d)
T 3-55 (V=) W AN 31U 6 : 17 a1 8| A 1 T 51 1wt HI % w1y foran sman &,
@ B C IR 54 &1 BF IR Wazd & 3330 cm ™! W T Yo a9y o€ 8, S
'H NMR ®%Z8 3 § 1-05(d, 6H), 3-6 (=2, 1H) 3R 4-4 (s, 1H, D,0 ¥ gu) W et
@21 C% 'H NMR@%z8 % § 1-9(d, 6H) a1 4-25 (¥22, 1H) W Rma @213k A

=i rfrfran rfafes HI B i St R, @ Faa CsAa1 R 1 A, B 991 Coh qg=ie | g+t afdifera
srfufsranatt =6 fafaw)

A compound (A) containing C, H and O has molecular weight 102 and
displays two signals in the 'H NMR spectrum at §1-1(d) and 3-55 (septet)
in the integral ratio of 6:1. Treatment of A with 1 mole of HI gives rise
to B and C. In the IR spectrum, B gives a strong absorption band at
3330 cm ™!, whereas its 'H NMR spectrum shows signals at § 1-05(d, 6H),

36 (septet, 1H) and 44 (s, 1H, disappeared with D,0). The 'H NMR

spectrum of C gives signals at § 1-9(d, 6H) and 4-25 (septet, 1H). Reaction of
A with excess of HI gives only C. Identify A, B and C. Write all the reactions
involved. 10

CRNA-S-CHM/10 12




(ii) S T D, R SR §3 (MF) CgH, o0 %, 2,4-DNP e dehrie 20
aun P NMR Qe sfireem 33 §) D A veaifie) 38 o armaed At
KOH (@ifzd) ¥ @iy foa=r & T <) I Al | 3edmal aht Ea1 oft &imsy

(1) 81-05W T fIxie 3N §2.47 T TH F2
(2) 2 fawr
(3) §1-0 W TH T=xiE, 521 W TH ez 3R §2-2 W TH A2

Three isomeric compounds having MF CgH,;,O give positive 2,4-DNP test
and display the following NMR spectral characteristics. Identify the
compounds. Among them, one isomeric compound on treatment with
KOH (concentrated) gives two products. Write their structures also :

(1) A triplet at §1-05 and a quartet at §2-47
(2) Two singlets
(3) A doublet at §1-0, a singlet at 821 and a septet at §2-2 10

8. (a () Prafafas D 1 qur 11 § e FEite @@ PR IR TEg 7 v 27 =we

hifsre : o ﬁ
C
CH,3
I I

(ii) TrefaRaa aififrn A of fifvm) A, B ik ¢ A = faftae - saren Hifse 6 6
TFR ¥ IR Waglihl 3 i Fan | 9eEH ¢

H3;C OH
CH
3 H$
——> A+B+C

() Among the following compounds I and II, which has more carbonyl
stretching frequency in IR spectra? Explain :
()

i &
N
O)KCHS Oi CHj3
CHj
I i

(ii) Complete the following reaction. Write the structures of A, B and C, and
explain how IR spectroscopy is helpful to distinguish among them :

H3C OH
CHj;
H@
——> A+B+C
10

CRNA-S-CHM/10 13 | PiT.0.



(b) () Tr=fafaa e A A, TH 1 AR HINT

CoHjg

ga /
(1) O (2) (;CS

(i) 1,3-FIREAF T — n* FHFANH A, TH 1,3,5-LF1EA i g1 § 1 41 87 =aqmean
Hifm)

(i) Calculate the A, values of the following compounds :
CoHyg

(1 g
(1) O (2)
10

(i) Explain why 1,3-butadiene exhibits a lower A, for m - n* transitions
compared to that of 1,3,5-hexatriene. 5

(€ (i) YHAwe Gl 87 Ffed ke % FoauH WagH e # Frfaed s g R -
m/z 101, m/z 73, m/z 71 3N m/z 56
Teh! faa=m $ifsie| @ sl it e fafaw)

What is McLafferty rearrangement? Discuss the mass spectral
fragmentation of butyl butyrate with the following given data of ions :

m/z101l, m/z 73, m/z 71 and m/z 56
Write the structures of fragment ions. 10

(@) (1) T A, Rraa suifes g3 (MF) C,H,BrCl1?, PMR ®FA # 1 =012 (J = 16 Hz)
A1 R T I9Yh W1 1 I <A a1 warfa gad e st i

(2) AT Bl T ® UV Wt tfhel & NuR W A 07 = g 87
[ Amax =296 nm (€., =10700) 3R
Amax =281 nm (€, =20800) |

7 ro Q\/\/o

CRNA-S-CHM/10 14
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(1) A compound with MF C,H,BrCl exhibits two doublets (J =16 Hz) in

its PMR spectrum. Suggest a suitable structure along with other
possible structures.

(2) How can the structures of A and B be decided based on their UV
spectral data?

[ Apax =296 nm (€, =10700) and
Amax =281 NmM (€mpayx =20800) ]

7 (O Ck/\/o

* kK

10
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CVIL SBRVICES (MANJEXAM. 2093 SIS0 DETACHABLE

WA -fae e (wew-w= 1)
CHEMISTRY (Paper II)

fRuiRa aw : T T Sifeemaq 3 : 250
Time Allowed : Three Hours Maximum Marks : 250

WIA-U T 9w srgewr ,

I | & g Frmfafaa fé S o araarigds oF |

T TS U € S qr wet A fawnforr ¥ qn R @ s A A sy g ¥

IR Y Fel i U] 6 IR oA ¢ |

mda@éqlaﬁtsaﬁaﬁ%wmﬁmﬁﬁ%qﬁam%m-ﬂ-m@wwﬁwm%

[ |

A% U /AW & T frga st Ius wme feu o €

T & I SHl WiftrRa wregm # for@ s wfey, frae s s wRy-w= § e @ R, ek

T AW & W ook WA-Fe-IW (FH.T.) I F qags | sifed Fiee wm w fmn

ST =Tl | g wrerm & afaftes s Tt e o 0 SR W A I el e |

STl STaYEF B, el IRE! &l I &l SR e F g eumu wm § & samn & |

S qF Sfetfad 7 B, Gohd TAT Arae yaford W 34T # Wgen € |

afe ST B, 9 SugTh sl w1 9Fd HIT qar ST ffes fift |

HAT o IR I AT FAMER 6 S | e w9 & oy 70 i F W A F @ & S

FfS I8 T T T L | We-E-IR IR F Gl DI T FIE YS J74T Y8 F WA I Qi Fe
I

S 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.

Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
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 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 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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QGUs “A’ SECTION ‘A’
1.(a)(i) WTIFANIICIEA &1 pK, A T UM 6 GHF § | ST AT |

pK, value of cyclopentadiene is almost similar to water. Explain. $

1.(a)(ii) frafafaa @tfie (A) & ergom fafma sfifrn & ) 9ife (B) F gomr F 6000
AT 5@ ot ® | e fifvw |

l jo [ io
Ph Ph
(A) ®)

Rate of hydrogen exchange reaction in the above compound (A) is 6000 times faster
than that of (B). Explain. 5

1.(b) () Trafofea difre 6 Bifew wmm fide = ge IUPAC m fafaw |

OH
O

:

a

H

Write the ITUPAC nomenclature of the above compound by assigning the
stereochemistry. 5

(i) Frfafaa wet ot % fgaom avar & R s § =afem + |

F
S n
PhC F—@— ¢ c<

(A) (B) ©
Arrange the above radicals in ascending order of their dimerisation ability. 5

1.(c) afan wurze it Al smaes & ary sififsrn FuAia 6t gom § STrgs (DMF) #

33 Bt § | e i |
The reaction of methyl iodide with sodium azide is faster in N,N-dimethyl
formamide (DMF) than in methanol. Explain. 10

SKYC-B-CHM 2



1.(d)

1.(e)

frafafea a1 difel &y aRa fagaeshia sififsrn & =@ St & Fifem
Tt = fafeg |

> &

The above compounds both undergo photo-induced electrocyclic reactions. What are
the structures and stereochemistry of the products ? 10

(@)

(i)

Frafafaa sififoran & Wy Scarg At vewm X -

Cl
0 )
OMe
0 OMe
s lec i ded
OMe
0
(A) (B) © (D)

Identify the major product of the above reaction. S

e arftrfsranstt #F s sfrfsrar A v HifSig St AW =1 Sddae & &9 A
JqH AT § | ‘
(A) ThR e "yaww

(B) =i femex arfirfeman

(C) e afufsran

(D) faser-Ardreasht srfurfsran

Identify the name reaction which produces nitrogen as a byproduct.

(A) Fischer Indole synthesis

(B) von Richter reaction

(C) Stobbe reaction

(D) Bischler-Napieralski reaction 5
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2.(2)(i) THa Fram & sgwEm @ fm dfie @ sAe Wifes, w@-twfes, @
AA-WRAfH IR R T8 H |

O 0 0
. i
A) (B) ©

Based on Hiickel rule, predict the above compounds as aromatic, antiaromatic, and
nonaromatic. 5

2.(a)(ii) Trafafea sfufrnst & wafie afves et v g e e st
TTE oV F IMUR W UgSH 9 |
(A) PhCH,-H*+ Bt — PhCH, + *H-Br

(B) /o—@—{oJr HCN > /0 //\;\\/ < O;I*
H* CN
q*
© O"O - * /C:c\
H H*

H*
@ © *
(D) d‘NMe3 + OH —> Q + Me,N + H—OH

Identify the above reactions that show primary kinetic isotope effect and secondary

kinetic isotope effect. 5
2.(a)(iii) Traffea afirfirmslt § Serg (A) @ (B) &1 veantie wd wfmfoa frarfafy &
=Tt hifg |
0]
NaOMe LDA

A) ¢— —_—

@) <« eon \/U\ THF,—78°C(B)
Identify (A) and (B) in the above reactions and explain the mechanism. 5
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2.(b)()) FAERAT (A) B ST A R (k, T ky) AT (B) ¥ 9% g9 € | ATEAT HIC |

cl H,0 H

Cl o 0 OH
A NN K, NN NS

cl cl H;0 , HO OH
(B) b W Wl W k, NN

The rate of hydrolysis (k; and k,) of the reaction (A) is much faster than that of (B).
Explain. 5

2.(b)(ii) MeOH # AgClo, & @y #@fiws (A) ik (B) & sfufsmg @wm s@© (C)

ot § | earen Sl |
AcO
AcO " AcO
AcO Br %)
o AcO 0
/L AcO OMe
o)
A) “
ey
AcO ‘ ¥ /Lo
£
P
C
AcO o ©
AcO
0
/LB:’

o)
®)

The reaction of the compounds (A) and (B) with AgClO, in MeOH gives the same
product (C). Explain. 5
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2.(b)(iii) Frfemt wamam gufa g freafefea sififran & wea e & @ fafeg @ frfafy

H =aren hifvr |

H

\ i) hv
C—=C=—7/—=0 > ?
ii) cis-but-2-ene

H
Write the major product of the above reaction showing proper stereochemistry and
explain the mechanism. 10

2.(c)() Frafafea sfafrr & S 6 s ffae 9 Rl R = fif )

AcOH
CH,CH,0Ts ———> ?
heat

(Solvolysis)
(foremae sere)

Write the structure of the product of the above reaction and provide suitable
mechanism. 10

2.(c)(ii) I F FoFgIREN wioedraw srfwfRn # sitm @ (C-2 @1 C-3) f ugEW
HIQ | TG RIS TEEaT AU Ve e S |

Write the preferred position (C-2 or C-3) in electrophilic substitution of indole.
Explain your observation with the help of resonance structures. 5

3.(a) 9 T FAEN w@ fr Frafafea sview & oo ss @ yew i smawsar
B ? SOl aMTfeled S@ & SWENT aKa g ATEAT hiforg |

O__,

Would you expect the above conversion to require heat or light ? Explain using

molecular orbital diagram. 15
3.(b) 3-%FE-4-me B Frafofea a% ¥ wfta e smar @
0
0 L
ﬂ OH H C/C
FEEIEES 2
e A |
Lo - WY
CH, cu C.H,

3 -Phenyl-4-pentenal
(i) Eqw wegad atfie & fmfor # afie afesha sififrn & woR i geem
| K |
SKYC-B-CHM 6



(i) "eFadt @ 3-%fe- 4-Ueae & uRafda =4 | S & & & g™ (Loss)
B ® ?

(if) YEITh Wpfor et W HE g A qeEH K S T F e FEA
9 ST € |

(iv) =0 &9 # fe s=ont s TR |

3-Phenyl-4-pentenal is synthesised in the following manner :

(0]
: |
ﬂ— OH HzC/
ON A ‘
V\ CHZ\ P
CH, CH CH

3 -Phenyl-4-pentenal

(i) Identify the type of pericyclic reaction involved in the formation of unsaturated
intermediate.

(i) What elements are lost when the intermediate is converted to 3-phenyl-
4-pentenal ? :

(iii) Identify the carbon atom in the starting acrylic acid that becomes the aldehyde
carbon in the pentenal.

(iv) Write the steps involved for this transformation. 15
3.(c) EE WEUW g HI TeEdr @ grend e sfifrn @ e SEeeend
(fvarafiefadt) 6 s fif |
Explain the regioselectivity of a Hoffmann elimination reaction with the help of
Newmann projection formula. 10
3.d) Trafafea afifrnst § ww o /sact 6 @@= fafeg | swgw stfra dfg
a1 forafaft yearfaa Hifsrg |
i
' o]
X
OCH, “
C
N
w C 0 %2

Write down the structure(s) of the product(s) obtained in the above reactions.
Provide suitable justification and propose the mechanisms. : 10
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4.(2)(1)

4.(a)(ii)

4.(a)(iii)

4.(b)

4.(c)(1)

4.(c)(ii)

frafafaa sfafrr @ g & ok ot i ==t = fod |

Complete the above reaction and write the steps involved in the reaction. 9

Freafafea Tt it Fomta & e 6 anfds ) S aRE W § O
= o= A
(A) B) ©) D)

Arrange the above alkenes in ascending order of their relative rate of bromination
in methanol. 3

Frafafaa sfufsramst o wr = ik Sugem ferarfafy 3 .
Fh BH,-THF H,0,, OH
= 2w 2 e
Ph

Complete the above reactions and give suitable mechanism. 10

feraforfaa sifirforar =t @ o ok g fomanfafyr €

Me

LT il

N
- NaNH,
e
NH,

Complete the above reaction and give suitable mechanism. 10

Freafefaa sififsrn & gifos &0  fram g-egl e A o7 qaa € 2
T AT IeATGr h gL ferfay |
(0]

e
\)J\ + CH,CHO —o£-> ?

How many f-hydroxy carbonyl compounds may be theoretically formed in the
above reaction ? Write the structure of the products formed. 10

-ﬁﬁa%ﬁmmé@wﬁﬁm (Feha : sfifsrn § & ¥ st = @

ESE)
Write the synthesis of benzonitrile starting from benzene (Hint : may involve more
than one step). 10
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gus ‘B’ SECTION ‘B’
5(a) 3y fra Afiel F HNMR @agn § fram o (Reee) w1 spmm oy € 2 @

wert @ fafga Fif |
Me
>—-<: :)—O
/ \—\ A‘
© \
Me
(A)
How many signals would you expect in the 'H NMR spectrum of above compounds ?
Mark these protons. 10

5.(b) T Aifie #§ C=C a7 smafa 6 ger Ffg 7o o SR o MR R s F
fore Sugen e dfig |
CH,

“ p CH,

Compare the C=C stretching vibrations in the above compounds and give a suitable
explanation for your answer. 10

5.(c) (i) Trafafaa sifafsran sigsra # A oot B et =t we=rfie | et sft 9ok <
FEEAT & o1 B & qAedafer I & Sgeed 8 uw Rl <@g awar €
T &g H G g aiea A fafg |

Cu,Cl, HCl
2 CH=CH 22> NH - A——=23 1

Identify A and B. The polymerisation of the rearranged product of B, unaided by

any catalyst, gives rise to a ‘synthetic rubber’. Name this rubber along with its
structural formula.

(ii) mmﬁﬁﬁm%ﬁma@ﬁﬁmw%mm%m
# T@ IR, A R W A € SR g o € | ool & et awget
T UET T B ® | s Hifg | ‘

When rubber balls and other objects made of rubber are exposed to the air for
long periods of time, they turn brittle and crack. This does not happen to
objects made of polyethylene. Explain. 10
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5.(d)

5.(e)

6.(2)(1)

FR (camphor) & LiAlH, R H=a" @R W 90% W 3 Toh g awraad Frerar &
ﬁaﬁm@wa(om%g%w% |mm%m@mmén

Camphor

Reduction of camphor with LiAlH, leads to 90% of the isomer in which the OH group

is cis to the bridge. Give a suitable explanation of this observation. 10
frea sl § sad @ veam Sifse o fenfafy fofeg |
(0]
“ hv
(% Al C -~ G rerp——>
Vapour
phase
0
= hv
(i) CHy~ C— CHy e
temperature
Identify the products in the above reactions with plausible mechanism. 10

e tfiret Y SR v =0 FrFE | Hufie AP TH TER ©
HCI : 2885 cm!; D, : 2990 cm!; DC1 : 1990 cm! & HD : 3627 cml.
Frar arfieforn & forg st aftects & o & |
HCl + D, — DCI + HD
Frafia o fe za arfifsrn 3§ st T SFft a1 sanfva 2
[Given: h = 6626 x 10734Js
Veloci ¢ = 2:998 x 108 ms™!
N, = 6:022 x 1023 mol™']
The frequencies of vibration of the following molecules in their v=0 states are
HCl : 2885 cm!; D, : 2990 cm!; DCI1 : 1990 cm! and HD : 3627 cml.
Calculate the energy change of the following reaction :
HCl + D, — DCl + HD
Determine whether energy is liberated or absorbed.
[Given: h = 6-626 x 10734Js
Veloci ¢ = 2998 x 103 ms™!
N, = 6:022 x 102 mol™'] 10
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6.(a)(ii) =fehw ufg o e ke saww (IR) VA F /W 1725 cm-! T 1740 em-!

6.(b)(1)

6.(b)(ii)

R T Foiet s foard € | s fawdia, fefes wemges s (IR) Qg
# 1750 cm! @ 1825 cn! R R srasiiwwr fearar & | Xz swew W@t § 2

The IR spectra of butyric acid and ethyl butyrate show sharp strong singlet
absorption at 1725 cm! and 1740 cm!, respectively. By contrast, the IR spectrum

of butyric anhydride shows a broad, sharp doublet at 1750 cm~! and 1825 cm~!. Why
are these so different ? 5

forafofa srfifrmett # Saag(sit) & @ ffaw -

0}
] (i) NaBH,, H,0, OH_
0 C— OCH, > A
(ii) H,0, H
Me O
(i) HC=CH, BuLi i
(i) H', H,0 i
HO
OMe
Na, NH,(1
a, 5(D) s
Et,0, EtOH
Write the structure of product(s) in the above reactions : 10

ageteh i Rl (awm) ¥ w Al R 7 wwemaen (smEfEeE), TERR
Faer (Rifvsaietaes) au seawn (QRfFes) sgoat & 9= s aarnd |

What is meant by ‘Tacticity’ of a polymer ? Distinguish among isotactic, syndiotactic
and atactic polymers. 5
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6.c)(i) TF FErE A Rrawr smifas g Ci¢H,NO & a8 frafafea IR 9 'HNMR

IR(cm!) =1690

'HNMR(CDCl;, 400 MHz) : §1-11(t, J = 7Hz, 6H), 1-29(d, J = 7Hz 6H),
2.40 (g, J = THz, 4H), 2-55(t, ] = 7THz, 2H), 2-65(t, J = 7 Hz, 2H),
3.12(septet, 1H), 7-21(d, J = 8Hz, 2H), 7-81(d, J = 8Hz, 2H)

Aifie 6 g faffa Fifg |

An organic compound having molecular formula C,4H,;sNO gave following IR and
'HNMR data :

IR(cnr!) = 1690

'H NMR(CDCl,, 400 MHz) : §1-11(t, J = 7Hz, 6H), 1-29(d, J = 7Hz 6H),
240 (g, J = THz, 4H), 2-55(t, ] = THz, 2H), 2:65(t, J = 7 Hz, 2H),
3.12(septet, 1H), 7:21(d, J = 8Hz, 2H), 7-81(d, J = 8Hz, 2H)

Determine the structure of the compound. 10
6.(c)ii) et & Fafga W = 5T HNMRWﬁWﬁEQﬁW%Wm
A A frd |
H

0" “cH,,

Assign and arrange the lettered protons in the increasing order of their
chemical shift value in 'HNMR spectrum. 10

7.(a) () 2-rartaraTsiefen-3 Ameehe f s fafag |
(ii) W@WWMW@%%?DNAW%&WW%
@R oA 9T HRA W IeA@ HIT |
(iii) mﬁﬂaﬂaﬁﬂm{m%ms@mmaﬁﬁ@ml

(i) Draw the structure of 2'-deoxycytidine-3-~monophosphate.

(i) Why nucleotides and nucleic acids are acidic ? Mention the factor(s) that
stabilize the DNA duplex.

(iii) Show the hydrogen bonding in between cytosine and guanine base pair. 15
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7.(b)(1)

74(b)(ii)

7.(09)(1)

frwforia srfrfran 3 weft sl Searel ) wewm A S 9T 5T F1 SRS HR

feam 2
Do
Vapour
phase
Identify all the possible products in the above reaction showing the sequential
pathways of their formation : 10

1,3-¢1erEA oo wRIshe foRum W qy 97 SIeRT ot € | Biaifh S &
Sufedfa # 366 nm W 1,3-eTeTEA B W fRUA 99 11 1 IR SR § |
I SIS ST |

hv

/ Pathl " <>
W

\CH)HCO — =
366 nm E M
Path II =

1,3-Butadiene solution on irradiation with UV light follows path I. However,
irradiating 1,3-butadiene in the presence of benzophenone at 366 nm follows path II.
Give a suitable explanation. 5

Ftfirat (A), (B), (C), (D) 991 (E) &t w= frfau |

i. CS,, NaOH SeO,
> (A) > (B)

1. Mel

OH
OMe
OMe
mcpba

. (C)
CH,Cl,, 0°C

COH  pyoac),
——>O D)
CO,H :

CH,
CrO,-Pyridin
Write the structure of the compounds (A), (B), (C), (D) and (E). 10
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7.(c)G) = Ry wu sfufrn s A, Frafafea vt =1 W T

S 4
S A >
E > ( ) q

() (A) @ B) F ww= fafdw |
(I) weaadt (A) & siflmm & sridieRo saea o st fofag |
From the reaction sequence below, answer the following questions :

OH

0?0.4 > (A) ® , Oi
Pyridine
OH

(I) Write structure of (A) and (B)
(I) Write the oxidation state of Osmium in the intermediate (A) and its geometry.

OH

5
7.(c)(iii) Frfafea sffrast # (A) T (B) i w=mn fafag |
OH og o
sl O
> OH ———> (A)
OH OH BF;’Etzo,
(MeO),CH
HIO,
®)
Write the structure of (A) and (B) in the above reactions. 5
8.(a)(i) Tr=forfaa =itfires # -
N/
/\/ Bl
L&

() % s (BD) e & qed VKA JEed & @ 9eaE @ |
(i) m/z=58 A A A HI F=AT FAZY |

(iii) IR ET F Fmtor F A I a1 (metastable) Fraeat sEA % m/z 7
N AT KW |
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8.(a)(i1)

8.(b)(1)

For the following compound :

/
A~
4@
(i) Identify the site of initial ionization under EI conditions.
(i) Draw the structure of ion having m/z = 58 value.

(iti) Calculate the m/z value of metastable ion formed during the formation of
above ion. 10

T FA C,H,0 I Toh A ol SRAAeHF g a0 S RISRFT Feryr #
Amax = 249 nm R FEAMT o= # |

Draw the structural formula of a ketone with MF C,H,,0 that absorbs in the UV
with 4., =249 nm. 3

(A) Trafafea & & S a1 o) gerar qularres @Fgn fearam 7 3u S w
stferea <ifsr | |

H,, HCl, BrF, CH, and H,0

Which of the above molecule(s) will show a microwave rotational spectrum ?
Justify your answer.
1216 1316

(B) CO & WIH YUMIHS SEuNUT 3-84235 cm-! W @l T S@fs CO &
3-67337 cmr! R fe@n | S iAo R W Aif |

12 16
The first rotational absorption of C O was observed at 3-84235 cmr! while that
1316
of CO was observed at 3-67337 cm~!. Find their rotational constants. 10

8.(b)ii) Fraffea it # srafa WefAt & forg siftra frated (7 in Hz) &1 st =g |

Hy O Hao H, OCH,
>=< 6(0 @EH-
H ‘a
cl B,
(A) (B) (©)

Estimate the expected splitting (J in Hz) for the lettered protons in the above
compounds : 5
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8.(c)(0)

8.(c)(ii)

8.(c)(iii)

e TR ¥ 'HNMR @gH i @drcher 9% @1 # Fdieda (-CH,) Rt
# 39 10 mm 3R ¥ (=CH) RFme & 91 22 mm o 7€ ® | whigst & Fd
IR T w9 F wlwE B oEr H |

In the 'H NMR spectrum of acetyl acetone the height of the integration curve at
methylene (—CH,) signal was found to be 10 mm and that of methine (= CH) signal
was 22 mm. Calculate the percentage of keto and enol form in the sample. 10

T RN TRt A dfie i frefafe S @ fawfa feam s weRan
72 |

o

0

o |
3 C

CH;——CHQ/ N/ and  CH,— CHZ—CHZ/ Ny

| l

CH, H

(D (II)

CH,

How could the above pair of isomeric compounds be differentiated by mass
spectrometry ? 5

Coﬁmﬁ?gqﬁﬁwﬁﬁ%asa'manqﬁﬁa’ﬁaﬁmﬁwaﬁﬁ%?m
IR () ST | N & T sEcen |iR FA S e ] |

How many fundamental vibrational frequencies would be expected to be observed
in the IR spectrum of CO, ? Sketch them. Identify the IR-active vibrations with
justification. 5
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