"G S, (Main) Exam: 2011)

-

C-DTN-L-DIB
CHEMISTRY
Paper ll
Time 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
to 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 Questions no. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at 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 notations carry usual meaning,
unless otherwise indicated.
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SECTION A

1. . Answer the following. : 10x6=60

(a) Which one of the following compounds is more
basic ? Explain with: Teason,

] ()

(CH3),N~" “Ph (CHp)yN~" “Ph
D an

(b) Write the structures of the reaction products from
succinimide with bromine and aq, KOH,

() Acetolysis of compound (A) is 10! times faster
4 than that of (B) with retention of configuration.
Account for this observation.

H H
TsQ TsO

(A) (B)

(d> How would you synthesise the following compound
using aldol condensation ? Give the structure of
starting material (A) and the mechanism of ‘the
reaction.-

(A) ——— e
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(A)
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(¢) How will you synthesise 1,3-pentadiene starting
fi"om‘piperidine ?

(f) -How would you synthesise (A) shown below using
Beckmann rearrangement reaction ? Show the

proper geometry of the intermediate.

CeHs - CONH—( 0 )} OCH,
(A) '

2. (_a) Azulene possesses dipole moment 1.0D and
electrophilic substitution. in it occurs at the
position-1 of ‘the five membered ring. Provide
explanation. 20

(b) One of the following hydrocarbons is much more
acidic than the other two. Justify your answer
considering the stability of their conjugate bases. 20 |

(c) ';Elxplain:thé following with reasons : 10x2=20

(C)

(1) Electrophilic substitution of pyrrole is easier
than benzene.

-

(ii)  Furan undergoes Diels — Alder reaction more

readily than pyrrole.
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(¥) TUREH @ smRy & g, mwﬁaaséqw
YR 5 yER S ?

@) W A i Moa) w AHE g
HUBFT H ITIT R W, fFE THER dvemo
7 7 weradf ) Wi AR gl |

CeH - CONH— © ) OCHj

(A)
2. (%) Ui #1 g ampl 10 D @ 8 3k I@d
W HEd B 2 | 39 S| F WEEO Y&
SIfT 1 20
(@) fefafad seglerd & 4§ o, o1 & F o
FE AE i B | 3% Oy s %
g W @R #Xd gu, 3709 W & 9y §
Tefiel veT ST | 20

() T W FA FU fAfafad ® Wy FHif
10x2=20

() oA # o, T F goEeEEE
mmmmam-rr%

) fld + olen, wWE ¥ Shew - Yot
aqﬁxma%f%:»ﬂwﬁ@ﬁél
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(a)

(b)

(c)

Why is CNe (cyanide ion) a highly specific catalyst
for the benzoin condensation ? Formulate the
product(s) in the following reaction with
mechanism : 20

CoHs — CHO + (CHy), N~ o )~ cHo KON, ,

Give the mechanisms for the following

transformations : 10x2=2(0

NO,
0 @ Q\f_) @,COOH |

Br Br
CH,

()
CH, ~N(CHyy  NaNE, CH, - N(CHy),
(i) il

The compound (A) shown below can be synthesised

from (B) as well as (C) using alkoxide. Name the

reaction and propose the mechanisms, 20
CgHy — CH, - CH,; - COOR

(A)

CgH; — CH, - CO - CH,, - CI
(B)

(C)




3. (F) N FO & f& vz g & fou N~
(FRARe oEA) odq fafye 3eRw 8 2
frafafga sifufrar #, dife dad g¢ 3O
(FaR) & fams Sy - 20

Cellg - CHO + (CHy)y N— 0 )— CHO £8> 7

(@) frafafes woiael & faq Fifee SaET @ 10x2=20

. CNe ., COOH
(1) —
Br Br
.CHy

CH, - N(CHy); NaNH, CH, - N(CHy),
6 (o) (e

(M) 9 famr A (A), WeHleaEs S gRu
= T, B)W IR Wy & (© F dyaifwa e
I THaT § | SRR w1 W FaRy iR Al
1 ol oo FfT | 20

C¢Hs — CH, — CH, - COOR
(A)
CgH, - CH, - CO-CH, - Cl

(B).

CgHy — CH(CD) — CO = CH,
(C)
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4.

(a)

(b)

“dl-pair of threo-3-bromo-2-butanol when treated’
with HBr furnished dl-pair of 2;3-dibromobutane
whereas the dl-pair of erythro compound gave the

meso isomer.” Explain with mechanism, 20

How would you carry out the following
transformations ? Indicate the reagents used and

show the mechanisms involved. 15x2=30

(1) Aniline + Acrylaldehyde — m
. TN

(i) CeHg ~NH — NH, + CgH; ~ CH,— CO — CH,

CeHj
g
N“>CH,

H

(¢} -Alkaline hydrolysis of

(CyHg)y ~ N — CH, — CH(CD) — CoHy produces
(CoHg),N - CH(C,H,) - CH,OH easily. Account for

the observation. - 10
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' 4.

(F) “fall-3-AM-2 LA & dI-gH F 9 HBr 9
SR fRar &1 A1 2,3-8EAMISgEA & dI-gH
IOA gl waih Ufen A & g | RS
THEIE! W g3 | Fifyha dad §U, IR A
H WY Hifee | 20

(@) 39 fr=fafaad woqEn &1 /9 TR d9ed
Ul ? 3O ffr 9F a sifywdsl & AW
Fasy R ol H wifter wifiedl @
TIM3Y | 15%2=30

e + Y- tfeses — (010)

CgHj
e @ﬁ:
CH,

() (CyHy), — N = CH, - CH(CD) - C,H, ¥ &
STA-3T9He T |
(C;Hy),N — CH(C,Hy) — CH,OH F STHRA HL
2 | 39 YT & WO TR | 10
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SECTION B

5. Answer the following : 10x6=60

(a)

(A) (B)

(b) How Malaprade oxidation is used to det'erl_ni'ne
cts-glycolic units in sugars ? Illustrate with one
example showing mechanism.

() An organic compound of molecular formula
C,HgNO showed the following PMR data in § (ppm)
‘scale :

29 (t, 4H), 3-8 (t, 4H) and 1.8 (broad singlet,
exchanged with D,0, 1H).
Suggest the structure of the compound ‘assigning
the reasons for the peaks.

(d) How will you differentiate the following pairs by IR
spectra ? - 5x2=10
@i R- COOCH3 and R-CO-.0 - COR
(i) CH3-CHO and C%-— /CHz

o
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Give the structure of (A) and its conversion to (B)
with mechanism for the following transformation :

0O —
[ ]

-_h_"’___,(A)___A__, Q

O




g 9

5. fafafeg & 3@ Eﬂﬁm 10x6=60

(%) frafafad soawr & faw ) & g@ sk
AT 1 oo A g ST (B) H wWOT

ddqikY -
0= -
& A, A Q
0
(A) (B)

(@) vl A e raeEifas sl o fquier w3
& fou fomis ifede & 59 TR Qe
fepan s 2 7 39 9 ) Fifiee o g, O
3R & Y TR |

() C,HNO & 3Mfvas WHel a1 T el afs
3 8(ppm)®1_("f " famfafaa PMR €Id1 Wh“ :

29 (t, 4H), 3-8 (t, 4H) 3K 1-8 (I2T T,
D,0, 1H & Y 3Cel-9<ell)

mﬁﬁﬁaﬁmwaﬁtﬁm%w

faa wifsT |
() IR WRH F g0 A9 fefafas g & &
mmﬁ‘ﬁﬁﬁﬁ7 . 5x2=10

i R-COOCH, 3N R-CO-0-COR

(i) CHg-CHO 3R CH,-CH,

N

0
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() Give the purpose of the following compounds in

polymer chemistry : . 2%x5=10

,.(i) Benzoyl peroxide
(ii) Hydroquinone

(i) CCl,

(iv) Ethyl mercaptan
(v) Hydrogen peroxide

()  The base peak (m/e) appears at 105 for one of the
following compounds (A, B and C) and at /e = 119
for the other two. Match the compounds with

appropriate m/e values for their base peaks.

(A) (B) (C)

(a) Therr{nal cyclisation of cis, trans-2,4,—hexaciiene
g.”ivfeé cis-3,4-dimethyl cyclobutene  whereas
trans, trans-2,4-hexadiene gives trans-3,4-dimethyl
cyclobutene by the conrotatory process. Explain

using Woodward -- Hoffmann rule,




(5) 9goi WEq § frfafed dfE # 0 wEee
adikq 2><5_10
G) SAWaT SRS
Gi) gESIFam
Gii) CCl,
(iv) el Hhe
(v) TRENHA RS

(=) frfafaa A @, B3k o F ¥ & & fi
IR RIET (mfe) 5. BT § 105 W, 3 g
A F AU 98 m/e = 119 W ¥& grar @ 1 A
Eﬁraﬂaﬂﬁm%wgam/errm‘ré;mﬁa

ir@

(B)

6. (F) 4G T(G24300ERET & 9T i
RrT-3,4-3EAME GRFASE EH F R,
SR 279, ZT-2,4-RFETEE PRI T %
SN Z79-3,4-SRAM9S TRaalsgE Y Ll € |
FEae - BHAF (799 = TAIe Fd g, 39 9
% GHIRY | . 20
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(b) How would you explain the transformation of
butadiene to (A) and (B) by one route but (C), (D)
and (E) as shown by a different route ? Give the

mechanism for the transformation.

fl’ —s EC Et: O/\
'_<D+|j

(c) A peptide was synthesised from phenylalanine,
tyrosine and lysine in the sequential order by
protecting first the amino group of phenylalanine.
Write the structure of the peptide showing the
reagents used in various steps. Will the newly

formed peptide be acidic or basic ? Give the reason. 20

7. {a) Explain why (2 + 2) thermal cycloaddition of two
molecules of ethylene to cyclobutene is forbidden
but photochemically allowed. Explain this result by
-using HOMO-LUMO:concept. - 20
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@) S & = ReEm w2, w oA % oz
HTSTERT I (A) 3R (B) N &Giawor 31k wsh oy
A & R 36 (C), (D) R (B) F TR, 39
fope TR ¥ THgmi ? wuidw ¥ fAu aitee

TR | 20
= N
_ _h N4 O/\
hd SEI‘I)S. D\: * E\f’ ¥
lh" (©) ™ L ®
s -0
@ ®

() HeRarE, TR R aRd X, g9 e
HEEI & TR TR WG i, S
¥ & <R & gvever fRar oo | fafim
TN # 57w A F qwie g, Yere @
T RY | 9ARE R T @ gan Uwws
HAE B F GRF | FRoT F TRy | 20

7. (F) THERC % F F00T B 5 wfE & S smopeit
F EFASEE F (2 + 2) NG THI-TherT af
€, W T8 -GS S Y o
HOMO-LUMO HheTrl & &M 3 g 39
YU & WE R | 20
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(b) (i) The exo-norborene (A) as shown below when
heated gives (B) with complete retention of
configuration of the migrating group. Explain

showing the mechanism. 10
o QYo
G2 — \
' D
' (B)
H-!_
- D-’li/\OAC
H »
(A)

(i1}  “Photo reaction of acetone  with (A) by
S;(n - 7*) process gives cis and trans
products, but with (B) gives only one isomer.”

Explain, 10
NG CN
(CH3)2C=O+/-_\ —> 0 + 0
_ CN CN
NC \CN
CH. » (A)
— 3
9 fen
C-DTN--L-DIB 16 - [Contd.]




@ @ S 5 N femr w2, we-dkEhT
(&) B & FETEH WE & e % ot
gRUT & WY T fRA I 2, 99 98 (B)
Y & @ | A S6d gY, T9E WE

| FHifSg | 10
(S v
—__.._>,
"~ =D
| (B)
D—*kAOAc
H
(A)

() “UHEH # S, (n o ¥ WA F T (A)
& WY TR A Ay sk 27 s
Y& A 8, WA (B) & @Y &g AR
T T FHETE EH & g w5

% H:_TIE I 10
_ NC_ . . pCN
(CHp,C=0+4 N — T+ 9 T
NC™ - ‘CN
CH. (@A)
— 3

@J(CN
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(c) Predict the structure of the products in  the

following reactions. Give the mechanism. 5x4=20
O
: | mCPBA
(1) — > ?

SeQ,
(ii) \ib

Gii) CgH,-C=C-Et —2 » o
llq. NH3
; * BH
Gv) CH,=< Hs 3

Et H,0,, NaOH

8. (a) When acetone is heated with NaOH (aq) a
product (A) is obtained which showed the following
spectral features :

IR (cm™) : 1695, 1620

'H NMR (8) : 1-90 (S, 3H), 2-10 (S, 6H),
6:00 (S, 1H)

Mass (m/e) : 98, 83, 55 (100%), 53, 43, 39

Deduce the structure of A and interpret the
spectral data. 30
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(W)ﬁwﬁlf@ﬁaﬁmaﬁﬂw@rﬁmm

WF{ s | FifFdha aaRy | 5x4=20
| 0

] . EI ) mCPBA,

4 SeO

: (ii) —2

-:' i) CyH,-C=C-Et —2 > 7

) Gty — = liq NH;

1 )

! _ ~__CH, Blig

) CHy=\g:" H,0,, NaOH

8. (&) 5@ THEH & NaOH (aq.) % g T fhar v

2, 79 (& I (A) I I 2, fen frafafad
Raze sifereror g A

IR (cm™) : 1695, 1620

IH NMR (5) : 1-90 (S, 3H), 2-10 (S, 6H),

: 6-00 (S, 1H)

ST (m/e) : 98, 83, 55 (100%), 53, 43, 39

f; )

g} (A) F GEAT & e FY st SeeH st

jl: 1 3¢ Ay HIY | 30
%il .
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(b) Calculate the Amax for the: following. compounds
using Woodward — Fieser rule : 15

| oc:OCH3
o

CH; .
0 ,
(i1) —_

0 COOH
(1ii) e
0O

(¢) How would you explain the carbonyl stretching

SR

frequencies given below the structure of the -
following compounds ? 15

S A =X

Ymax (€m™): 1727 1754 1802 1825
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(@) g€ - B FFem 1 30T H g€ Freferfas
TRt % fTT A a7 G FIfT - L 15

max -
O

]l cH,
@ OCOCH,
—

CH,

Q
(it) _
: HO COOH.
(iii)
HO* '

OH

)
(M frfatad Al @t 9@ 39 @ FEite
YA SAgadl ®l A9 R TR g ? 15

O 0]

O et A

Vmax (em™1) 1 1727 1754 1802 1825
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. . WE9A IO |
fwwa??wa‘ quifes : 300

S® o fawat 3R s @ mar &

g & IR FA Araw ¥ frd s ke
mmmm-w#mmat
JE-% R sifea F[ide wm w® fBar s
dqIeT | 39-97 R 3fcRad qream & 5iffep
W%Wﬁﬁawmwaﬁsﬁ

o Gy 1 ﬁ?s_wﬁmaf#/‘maﬁmﬁ
#mw#m-#-mm_mgm
fas1 effT got & 3% Aw |

SI=Te]l 7 BET T & |

Note :  English version of the Instructions is printed on
the front cover of this question paper.




