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CHEMISTRY (PAPER-II)

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 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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(@) Frefefiaa g fees G sffrnst § & fR-6 afifen e 3 9 28-8 5=
fy & A7 A I R SrEn Hifv

H
(l) CH3——CH=:CD2 g CH2=CH_.J:D2

H
H
Q-
H D D

Which of the following known sigmatropic rearrangements would proceed
readily and which slowly? Expw

H

H
H
G-
H D D 10

o S s 3 fore i R 4 s S 3 R oo 7 S A s T
F g8 AufET ool R

K=o

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

)Oﬁ ZlEt )Ok[_—_l 10

/(a) | AT 1 e A g TSR - S At i wweme| R Hife
% 78 Bfm-ToTeE (PRERatRe) 9 vi-aones (Reidee) st )

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

(b) R 6 fidia dre A o F e {7 MR R o 7 powifes e sl @

e ifsm)

What do you mean by secondary structure of proteins? Explain a-helix and

B-pleated sheet structures of proteins. v 10
- &97-D-0Am|2 3 s
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() Pt 1 w8 % v A

() ST W E Y T F v} o & E o s-dfueErfe & R
frrfafr s i
(i) SR S N g Rowh A 5 Pw R b oo @
THITCTRIER | 394 IW * gay § yoroy A
Answer the following briefly :
(i) How can you prepare 8-methylquinoline starting with o-toluidine as one of
the starting materials?

; (i) With suitable example, comment whether Fries rearrangement proceeds
intermolecularly or intramolecularly. Give evidence in favour of your

answer. 10
(¢ FrafoRen i frafafy fafae .
CHPh Ph
fi) @;\\/o PhMgBr | HyS0s Ph
A
¢ O (0]
e CH,=CH—CH=PPh
(i1) [I l} 2 AN
N“cHO &
H
OAc CHs CHj
1) HpSO4~MeOH
(ii1) % —>
- 2) H30
(0]
Write the mechanism of the following :
CHPh Ph
: PhMgBr H,SO g
O B
o CH,=CH—CH=PPh
w |l ‘I 2 R
N“cHo A
H
SN 1) H,804-MeOH o
~Me
o 2) H3O 7
. Egr-D-@R]2 5 ‘ hre:
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() Pt ArEFACEHAl % FANH Vg m/z=98maﬁ$wﬁmm%l@@a\'—;ﬂ
m/z=69m§@aﬂ1@w(&qﬁm)m%aqyﬂm/pssmg@&r@mwﬁm%lzﬁ
TRl ) TEEH hifv)

The mass spectra of two different cycloalkanes both show a molecular ion peak
at m/z=98. One spectrum shows a base peak at m/z =69 and the other
shows a base peak at m/z = 83. Identify the two cycloalkanes. 10

TSI SELR S HESES 1,3—Wﬁm%aﬁmm%,mﬁsqﬁn%mmmaﬂﬁ
fega sl & F@ @1 W Al

Maleic anhydride reacts rapidly with 1,3-butadiene, but does not react at all
with ethene under thermal conditions. Explain. 15

(d) TH FEHE DD (MF CH,,0) Frmfafan @esd aAfrago i §
UV (Apax : 280 nm)
IR Vo : 1715cm™

14 NMR (3, ppm) : 0:90 (3H, t), 1:60 (2H, m), 2:20 (3H, s), 2-40 (2H, t)
¥ (m/2) : 86, 71, 58, 43 (100%)
m@mﬁmmmwmaﬁmg@mmamml

An organic compound (MFC sH;00) exhibits the following spectral
characteristics :

UV (A pax : 280 nm)
Wi AT et

1H NMR (8, ppm) : 090 (3H, t), 1-60 2H, m), 2:20 (3H, s), 240 (2H, t)
Mass (m/2) : 86, 71, 58, 43 (100%)

Deduce the structure of the compound and explain the principal ions observed
in the mass spectrum. 15

/ @ue—B / SECTION—B
5. () NaOMe/MeOH ¥ ®¥% PhCH,COCH,Cl @ PhACHCICOCH, afvfrn § & & 3R
N R WA F snur T R areed wn o e o owwd 8

Each of PhCH,COCH,Cl and PhCHCICOCHj in reaction with NaOMe/MeOH

furnishes the same product. What mechanistic implication can be drawn from
the above fact? ! 10

- g97-D-0m|2 7 ; [PTO
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(b) 3

Sy 1 a8
Afore 1W%WW(CH3000‘N§)@WW3 N
) -3-AUe-1-

ﬁm@aqﬁmwmélﬁmﬁw
ey ) fafga Tl

Two substitution :
methyl-1-butene with sodium acet

the products. In

of 3-chloro-3-
1

tion
result from the reac . .
i ate (CH,COO Na*) in acetic acid under Sy

Identify dicate the thermodynamic product and
conditions. ldenti

kinetic product.

HDPE 3 LDPE % de 37% 3rared i fen 3 shfees 7] 3 smem ® fsie ifsre ) g

10

10

10

(c)
3 g frd @ st ®1 3g@ Al
; to their mode of
Distinguish between HDPE and LDPE .Wlth e 1i2ations for each
production and physical properties. Mention any two app ]

(d) TH NMR R §, R w=ed smft 60 MHz §, TMS & 120 Hz SRTHee W T
a1 ST R

(i) T Fhwa fve w0 27

(@ 100 Mazwm%@mﬁmmmmm?

(i) 100 MHz SIHIR # 78 Hd TMS A 5 85 SRTEles a7
A signal has been reported to occur at 120 Hz downfield from TMS in an NMR
spectrometer with a 60 MHz operating frequency.

() What is its chemical shift?

(@ 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?

(e) DNAamRNA%;zﬁamq%m St 0
3 R B, 2158 |1 ,ﬁﬁm&ﬁﬁmﬁm@ﬁaaﬁ-ﬁg&;
Distinguish between py ‘ S o ‘

KBt NA and RNA with regard to their stide ‘
location in the celjg and functions, = S nucleotuje strucfures, :
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K (a) S g7H-4-2RF0-SLETEEFRIRAE-2-3@ mCPBA 3R V (acac), /ZRfH-sqeseres)-
YIRS 6 Ty e AR e B, 7@ @l Al § Faa o IR S }, T@lh 9w
T A Q) FHEEE IR 1 T Mo ww dar #) AA1 sifisnet # 9 3eare) 4w sha
fifen-wrm a9 wEwm % Wy fafag)

When trans-4-tert-butylcyclohex-2-enol is reacted separately with mCPBA and
V (acac), / tert-butylhydroperoxide, in the second reaction only one product is
formed, whereas in the first case a mixture of two isomeric products is
obtained. Write the structure of the product in each case with proper stereo-
chemical outcome and justification. 15

(b) 3 Pifen-wmA vl ¢ BF- 3 ohet-3-%Fa-2-sEraedEce % THeeiRa | 91 IO
(ITEl) ¥ W fafay ik Wy § FH aAfufsrn 7t i =mEn fifvm)
Write the product(s) with proper stereochemical outcome of acetolysis of each

of threo- and erythro-3-phenyl-2-butyltosylate giving the reaction pathway in
each case. 15

() T T 5@ A 3R B A s AT § KOH % @ry rfifshan =t & 3R A & o B
¥ g TR R Sga Him A9 w1 Jew fen S R, 7@ 39 Jaw @ AffEan % gwR R
ffem-wm & R § FH-8 e e w1 = §:

7 Cl Cl
cl Cl Cl
AN U
Cl ol Cl <
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 :
Cl Cl
- Cl Cl
Cm ot & cl
©
Cl Cl
B

10
A
(d) Tm Dt #1, 395 Scfig SiiE e & 1Y IfaedTa AR & onur W, wea rfvfiRn R
%Wwa@aﬁﬁqﬁﬂmﬁm%uaﬁﬁmm
CH
O( H—Br >CHCHQCHgBr
CHg
Arrange the following compounds in order of their decreasing reaction rate of
substitution with aqueous formic acid and justify your answer :
CHj
O( CH——Br >CHCHQCHgBr
Wroomia 9

[PTO ;L
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o) fren ol AR, W
g ot fafee '
() TR
(i) RIS A RS RS LSRR

(i) UFAH

(iv) '@“ﬂ?ﬁq

Classify the following examples as aromatic, anti-aromatic or non-aromatic.
Write their structures also : X

(i) Tetrahydrofuran ‘\*:/ d";

(i) Cyclooctatrienyl dianion (¥

(i) Azulene

10

(iv) Tropolone

(b) e st @ Fgifeh S % 0s0, /Py BN RgHIeRA AT # o a1l Jefii et
1 W fafay off 7% Bifm-warm off evien) 3@ sl & RfdE 6 #=0 fiee 87

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

\

() = T F1 Y T 3T IaTE 2 qU gwR ey wwemRw ) w0 o 2 f S s
m@ﬁ:mﬁaﬁﬁﬁm%mw%ﬁamm-ﬁﬁn@m@,ﬁaﬁﬁmw
g Ber ae § B &7

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

(d) Efe FeiEs %, yiww & I W e chii
o i , mﬁgﬁmﬂhﬁ,aﬁmma@ﬁm

Of

8. (a) mﬁmmmm*m,mmm,wm.

Distinguish between fluoresc

o ; €nce emissi '» s .
giving suitable examples sion and phosphorescence emission

' 10 :

£G7-D-0A%/2 . ip

Scanned by CamScanner



Scanned by CamScanner



