C. 8. (MAIN) EXAM. 2009

SL. No. D8 C-DTN-J-DIB
CHEMISTRY
Paper I1

lime Allowed : Three Hours Maximum Marks @ 300

INSTRUCTIONS

Each question is printed both in Hindi and
in English. .

Answers must be written in the medium
specified in the Admission Certificate issued
ta you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.

Candidates should attempt Question Nos. 1
and 5 which are compulsory, and any three
of the remaining questions selecting ar least
one question from each Section.

Assume suitable data if considered necessary
and indicate the same clearly.

The number of marks carried by each
question is indicated at the end of the
question.

Symbols and norations carry usual meaning,
unless otherwise indicated.
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Section ‘A’

1. Answer any three of the following :

(a) What are the products from ozonolysis of
ortho-xylene after treatment with Zn ? 20

(b) (i) What kind of substitution on benzene
“ring stabilizes the phenyl carbanion and
where is it most effective ? Explain
mechanistically.

(i) Which has higher dipole moment
between

D= =
/CH3
@ZC\ and why ? 15+5
CH;

(c) Pyridine follows nucleophilic substitution
easily but not electrophilic. Explain mecha-
nistically. . 20
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1. freafafea & & o = & soe i

(F) sirafomseie &, Zn & g sfafFha =3 F
1E, AT - o 9 FiF ¥ IO T4
e 20

(@) (i) s aog R f5m gar &1 gfaemas
AR FAAT T TAETFHT F< 2aT 8
#R Fe fore sTe 9 /=@ sgTEr gwTEt e
8 7 gifea: @ aa &y s fifs

=<
LACH
=C
@ NCHs
F sit9 o &1 S=ox Gy smpf @ ek
Far 7 1545

(i)

(1) s e & afvessr ofdemas a0

FAELT FAT T AfFA FAFzEEEl &1 Al
Fifaera: ow fifSo | 20
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(d)

What are the catalyst(s) for the following

chemical reactions ?

(i) Aldol condensation

(i1) Claisen condensation
(ii1) Perkin reaction

(iv) Fries rearrangement

(v) Pinacol-pinacolone rearrangement 20

CH;

2. (a) Fusion of \@\ with NaNH, gives
Cl

(b)

(c)

(d)

two derivatives (m & p). Explain mechanisti-

cally. 15
, CH;_* __Br

Optically active /C\ on refluxing in
H CyHs

polar solvent like THF or DMF recemizes but
it does not occur in cyclohexane. Explain. 15

For conversion of CcHg to CgDg using excess
DCI, the used catalyst is one of the following.

 Identify it and justify with mechanism :

(i) H,SO, (i) Pd (ii) Pt (iv) Ni. 15

The addition of Br, to CH, = CH, in presence
of excess Cl- produces Br - CH, - CH,-Cl
as one of the products. Explain mechanisti-
cally. : 15
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(w) Fr=fafaa gaafas afafeaet & o aw &

IAEF e 7
L qm‘ra GERE]
(i) #ForET
(iii) 9fF aaﬁrl%m
(iv) I qAfa=ame
(v) fommerer-fomreieim qafd=ma 20
CHj |
2. (F) % NaNH, & 619 @7 & gRT
Cl
T AT (m AR p) I9 B9 & | gifFea: o
$rfsa | 15
CH3-.... _...-Br
(@) yaniaa: afea / garg faemas,
H CIHS

S THF a1 DMF, #§ {d9999 & & %
Wnirga & smar @ AT a8 I aEeeaaT
# gl u2dl & | 'se hifea | 15
(1) sfafes DCI &1 TR Fad §T CHg Ft
C¢Dg ® ®uiaia & & fou fAmfafaa & @
et u I &1 39w g strar @ | IEhy
geaTe fIfse X gifEese & 9 Saar g98r
SelR0 :
(i) H,80, (ii) Pd (iii) Pt (iv) Ni 15
(%) srafas C1- & Iafeafa ¥ CH, = CH, # Br, &
AT & F94 qTF IR H F TF Br— CH, —
CH, — C1 F7dT & | $9 =1 ! AT{=ehe: THATY |

13:4
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3. Identify the intermediates and products in the

following reactions :

(a) (9]
CH —tl'.!—CH 1" S Y
. 63 "b) HCI reflux
I, + NaOH
8) 12 >C+D - 4x3=12
b) acid
(b)
NaBH
£\ +S0; > A >p
Pd
SR 3x3=9
heat
C
© . CONH; - NaNO;
B +
CH; >
-~ Cresol Na-»S-,0
i s S o L B W 5%3=15
+ alkalic
(d)
AlCl
@ + CH,=CH—- CH; ——=>A
—h(i—;-aﬂ—}iﬂ‘a-C*-D 4x3=12

(©) 60— CO- (CHy)s—CHs

AlCI Zn
3.0 (Hg)
heat HCI

>B 2x3=6

OH
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3. frafofea sififaarst & megafday st sam=r 6
ge= Hifoo .

(= -9 :
CH,;—c—cf,Hsi)y-g—a-A' < -
L rvera
a) 1, + NaOH
>C+D 4x3=]2
b) 3TF _ -
(=)
NaB
Z N\ +S0, —-—>A—£>B
Pd &
"‘_—)’m 3x3=9
1)
(M) CONH, i NaNO,
B +
CH;
m-%ﬁﬁﬂ_}c Na;.!SgO.; >D+E 5%3=15
g X3=
(=) .
@ + CH, = CH~— CHj3 i_g-‘—:w\
PO
P L 2 PN 4x3=12
FHT _

() 6-co- (CHy)4— CHs

ICl Zn
A BT (He) >B 2x3=6
IS HCI

OH
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() NH;

NaNO; HBr
> A
HCI CuBr

> B 2x3=6

CH;

4. (a) Explain the following transformation through
mechanism .

CHjs;
CH;
CHs _
—
CH3 Cl
CH;
Cl CH; '
Camphene Chloride 20

(b) Identify the products in following reactions :

(i) - -
CHsCH,C-H + CH,O mild alkali _ ,
&l) reflux

_HsBOs o p 2x4=8

(11) OH
Acidify, steam distil

(CH,CO0),0

e D =
CH,COONa- LD

reflux
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NaNO, HBr
> A

HCI o e e
CH;
4. (%) gt & #regw & fAafafes sgaor &t
HHATRU CH,
CH;
CH;
T
CH3 - CH, Cl
cl CH, |
FE FAEE _ 20
(@) Freafafaa sfafFrasi & sEy £ ge=anfio .

(1) cH,CH,C-H + CH,0 > A
! Tt

_l-_l;_BCﬁ_a’ B I%4=8

(i1) OH
CHCl; / KOH, %s=9 e
s teRoT ShifSTo, 99
ZifSma, smaas fifso
(CH,CO0),0
CH;COONa
¥

C

2x4=8
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(111)

(iv)

O
C‘\
@{ CH, _Se0p . _Cros_
heat CN~

in alkaline_} Catalyst B 4xA4=16
medium :
COOEt
| + CH3CO,Et ___—-:..T%% :
COOEt ..
BrCH,COOEt

2 > ] 2x4=8

Zn

Section ‘B’

5. Answer any three of the following :

(a @@

(i1)

®) @
C-DTN-J-DIB

Nylon 6 can be produced from a
monomer. What is that monomer and
what is the mechanism of polymeriza-
tion ?

Phenol condenses with formaldehyde in
acidic medium. What is the mechanism
of condensation 7 - 20

The presence of P+ 1 peak (P = parent
peak) in mass spectra of organic com-
pounds may be attributable to natural
abundance of some isotopes. What are
those isotopes ?
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(iii)

0O
SR SeO CrO
AT

CN

> G > H 4x4=16
AT I
HegH | - ¢
(iv)
COOEt
| + CH3CO,Et "m 1
COOEt a{ﬁ’\w
BrCH,COOE
t
2Zn > J 2x4=8
wue ‘&’

5. fAafaftaa # & =l dm & sox Sifsg
(F) (i) 7S 6 TF UHAF & Iriea AT S
OHaT | SH USHdad & T AH g #K

| G T FAT FTAEHA & 7
(i) P AT "TEAH H B EEs & |91
gufaa ar Srar & | @99 &7 T g
g7 20
(@) (i) et afie F geaae @agd # P+ 1
firax (P = 5% ) & suferfa =

FROUT FT GHREATHET T grHfaw gHLT
FAET T AFAT e | T aRAAF FA A E 7
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(i1)

() (@)

C-DTN-J-DIB

Write numbers of major peaks in
'TH NMR spectra of the following com-
pounds :

[

CH;;\ /H
C=C

CHy™~ ~Su

2. CH;:,-.\ /H
/C=C\

Cl H
3.

H\C=C/H

Br/ \‘H
4.

1'1 10+10

Proton NMR of Cl —-CH, - CH,Cl
shows only one signal whereas

Cl - CH, - CH, — Br shows more than
one signal. Explain.

12
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- i) Frefafaa AfeET F 'H NMR @At &

gqe e fir gearg fafay -
L. cH H
e T el
CH:”™ SH
-
CH3\C= c”
c1” ~y
3. H H
cC=C
Br H
4.

H 10+10

(i) (@) Cl-CH,- CH,CI & 9129 NMR
Fa UF B Gahd guriar & w=fe
Cl-CH,- CH,-Br T&% & 3fes @a
guifar @ | T FHifeg |
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(1)

d &

(11)

(1)

C-DTN-J-DIB

p-hydroxy acetophenone is mixed with
D,O (very excess)- in mild alkaline
condition. The mass spectra of. final
product (parent peak) will differ from
parent peak of p-hydroxy acetophenone.
What is the difference in unit of mass ?

10+10=20

DNA precipitates with cationic polymer
but not with anionic polymer. Explain.

Acid hydrolysis of Nylon 6 is faster than
acid hydrolysis of polyester. Explain with
mechanism. 10+10=20

Write products for photochemical disso-
ciation of 2-pentanone. Write the possi-
ble intermediate.

Identify A and B

N _
H H NaOH

Lie
N > A
™~ hv
CH;

B

Write products of photochemical oxida-
tion of following :

2310:20

\
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p-erEgral UfEErfiAT @t D0 (sifasw
SAferaRaT) & |1 AT AR g9 A A
ST @ | s ST & gme Seagn (Fe
firaR) p-erst=Et tfEErdAT & g fiex
g o 2 | =T § A ¥ T ]
g7 10+10=20
DNA €91 Sgelsh & a1 Ag&faa arar
® Wg WUNGHT Sgew F G919 7€ e |
sz FHifea |

ATZA 6 T 3T Aef-AIHSA G0 &
AT T -ATT2T T ATHT draa< gar 2 |
Aitered & a9 gHEATEY | 10+10=20
2-FeE & gy wEEfhas e &
e fafaw | @va weadt «§ fofeg |

2x10=20
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(b)

(c)

7. (a)

(b)

(i) H%ion shifts n— z* transition of >C =0
to higher energy. Explain. 12

(ii1) Which reagent can be used to convert
CH,;-CH= CH - CH, - CH,OH. 6

(i) Polar solvent shifts A, of x — n™ transi-

tion of >C =0 to higher value. Explain.
12

(ii) Ethene and Ethyne unlike propene and
propyne do not give C to C multiple bond
stretching bonds: in their IR spectrum.
Explain. 10

Write equation for the formation of glyptal
resin 7 How can it be made softer ? 20

Write monomer of Teflon. How 1s the
monomer synthesized ? 10

In '"H NMR spectra C,H, and CF;COOH
gives signals at different positions, why ? 10

Why does (Ph);C—C(Ph); produce colour when
dissolved in any polar solvent ? 10

Write suitable reagents for converting cyclo-
hexene to OHC(CH,),CHO. 10
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(@) () H* 38T >C=0 &F n—na* TFHAT &I
IHA Sl Aok (GeehT 2497 @ | ¥9s2 o |
12

(ii) CH; - CH=CH - CH, - CO,Me &I
CH;-CH=CH-CH, - CH,OH #
ARG &1 & fou &9 & sifvsds &0
T T ST asar g ? ~ 6

(M) () DC=0F moxn* @FANF A & gag
faremas I=ao) 7 g% exETaia #% 3T
%Imaﬁﬂzl . 12

(i) 9 SR gaTET & gl S o S
#9 IR TFH § C ¥ C Fg-9g! arfaa d=
e 34 & | e Hiforg | 10

. (%) froes W & faew & fog st forfag )
ST SATET 7H el FAET AT dFHaT & 7 20

(a)%ﬁwﬁm%&qlwmméﬁm
fore g fopar ST 2 7 10
. () 'H NMR &€=FzH1 #§ C,H,, 3K CF,COOH -
e fERfai A aFa @I T SRIT B ? 10
() St (Ph);C—C(Ph); 1 f&er gaa foaemas &
A AR, TTag WM I F@r e ? 10
() AT F OHC(CH,),CHO # ®qiafa
F & o suger sifeis fafag | 10
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8. (a)

(b)

(©)

(d)

(e)

When does p-cresol not produce thermo-
setting polymer with

ﬁ> c =0 ? Explain. 15

What is the name of the reaction
— CH; — CH, '
i e i, 5 . s
— CD, ) CHD,

What are the structural differences between
Nylon 6-6 and Nylon 6 ? 10

How are the following compounds distin-
guished by mass spectrometry ?

(A) DCH,CH,COCH,
(B) CH,CH,COCH,D
(C) CH,CHDCOCH, 15

Write the reactions which produce vinyl
chloride from ethanol (in three steps). 15
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