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SfirdfRr guEgal 6l GG oHEe a1

@ @
(ii) ST <l U fehar st SR <Al |
@ aw the structures of three possible geometrical isomers of 5//
[10] annulene and explain the aromaticity. /
(3#) Explain the aromaticity of sydnone and tropolone. 5
(b) Fetafad fFems 9ees P M ur N S rfrfsrmsierar § Sat bl
EI S
H
OAc
CH,COOH i
> (HATHIEAT 1)
TsO H
CI‘IgCOOH . (afufaar 2)
N OAc

Through a proper mechamsm explain the difference in the reactivity of
M and N in the following solvolysis reactions.
H

OAc
CH,COOH

v

(Reaction 1) 5 =l _1

(e

M

TsO H

CH,COOH L
(Reaction 2) 5

W

v

N OAc
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The following reaction gives two products X and Y

(' I h I |
] '.
Ph-C=C l‘ll: 2 » / / ' / /
il I\l.,.‘ ,’; l’ll ” ( ll‘ ( l ( ]" :
(i)~ Assign /7 configuration to the products X and Y.

(i) _Between X and Y, identify the kinetic and thermodynamic
s products,

J/) ,
-
(iii.~Under the reaction conditions, the kinetic product, plowly gets

/convcrl,cd to a thermodynamic product, until the equilibrium ig

reached. Propose a probable mechanism for this conversion, b
(€ G FAferfian = afafrar i e a1 Feqral £ draed frfaw a1 |
e U 31 37478 1 Py % w1 Fecng £ i |
0
e N A
[ 0 4 —
0
Gi)  fr=rferfiaa wufeor a7 4 forar s e 2 ? 41T 3T Al Tk S

i Hr=Td a1z |

Q———»[ i

(i)  Write-the structures of two products formed in the following
yeloaddition reaction, and men
&
J

tion the major and minor product,
with justification :

()

0 2
(i) ' may the following conversion be carried ouf, Draw the
uctures of transition state for both the products.

&
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AT S0 § a9 91t 427 3@ M, N, 0, P 341 Q 1 @410

NO,
\ l.";n/ll('] (/'.\' (1) SOCL,
> () N
(1) NH,
Br
(1) NaNOo/HCl (i) Bro/NaOH
0-50C
(11) CuCN (11) HoO
N Q
Write the ¢tures of the major products M, N, O, P and Q formed m
the fofowing reaction sequence : 15
—
NO,
S, T e
Sw/IIC1 CN (1) SOCl,
“ > () > P
(i) NH,
Br
(i) NaNOo/HCI (i) Bro/NaOH
0—5C A
(11) CuCN (i) H,0
v v
N Q
b G fefafad aﬁﬁmﬁaﬁaﬁmﬂsﬁaﬂﬁﬁw?ﬁm

; c N — —-0‘:2'
) o C.:
D,0 i &" N
H gz NaOD Gl
. 'C;“
. i
© 5N i 2 ‘[JETC
=
h
()
5
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Gi) TfiRaa o AR Y 991 Z F a1 B2 FEHT & Said

HHHAT & TehdT 2 ? SATAT FIfelT |
CH, CHjy
u\\\ Bl' @ BI'
i ¥ CH, CH,4
Y Z
(iii) ST 5 57 aTel Geg Seaiel M @t N %1 feifiau -
0]
NaCN, HCN
)—Ky - — M
581070
0
PhSH
—
25°C

rite the products formed in the following reaction along with the
mechanism of their formation.

A
0 closs
conc. NaOD
H n DQO

one of the following two compounds, Y and Z, can undergo

r E2 conditions ? Explain.
e
CH, CH,

"‘\\\ BI' BI'
4

f

IS-B-Cty

6

5
/ |

-




CHCl; + "BuOK ——> [A]

NaCN, IICN oM
5°-10°C
0
| /u\¢|\ o Vi
| 25°C , e
{ (o) Frefeifaa il & nemadi [A] sFaTe: g

qeadT [Al Eﬁwﬁﬁm




Intermediato [A] is formod in the lollowing reaction :

CHClg+ BuOK —— [A] \ o

)j)/ 4 Identify the intermediate [Al.

(i) W@; the products of the following reactions with the correct
/ stereochemistry,

5

Me Me [A]
Reaction 1 —_—
8| L1
[A]

3
ajor product formed in the following
reaction : 5 p
OH
(i) NaOH
e —>
(i) [A], 70°C
(1) [+
(v) ri

BV @ G e e

I S 6 Hewr g qop T S )
Toramfartey
ﬁ 0
Il
HiC-C-H+yg_c_p TMNaou
{?ﬂTﬁFRI)
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(AL 1A A AT ARy AAA i AR / -~ y o p—

/ o ‘A

£ { 4
(A1 YUY %, BRIV %) YRV A h

\

i 2
T T - £ 4T v Ty et S o The SO\ j g == w3
Write the structure of the mzjor, proaucis 02 ias 55 g yeac

3 - - -
Py e Tt 7 I
e i (8

g - by
and write the mechanism of their ITInataos

0 O

HC-C-HsH-CH-—— ke

- = - <3
o (R

r - 2 e nf The T bt & o Y e d F=
Write the structures of the major produds 2 J8C =
s = e |

following reaction sequence. Drovaie 2 MechiEEles el

conversion of Xto Y.
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) Feaferfiaa svfferan e A qea genal M, N, O aur P o deaand ferfao | O & p
& wuteror <) forunfarten s e s |
Ol

HaC l CHy |
(1) KyCOy i o S T
. U U [, 0o
L) ~, () g N
[ =
(i) CH4CC H '

I .
220) (
v

.\ ])
Write the structures of the major products M, N, O and P in the
following reaction sequence. Suggest a mechhnism for the conversion of

O to P. 15
OH
e H.,C CH,
(i) KoCO, 2 | () NaH
M <« —>
O (11) HaC H
I ; >:<
(i) CH,CCI H Br
hy A
220°C
-\' v

I)
) @) ﬁm%ﬁaaaqﬁrﬁmaﬁﬁaﬁar@fwrﬁaﬁmqﬁ%m | S 3
aﬁﬁ%mﬁﬁ@rﬁmﬁaﬁmvﬁamﬁ#ﬁ?mwﬁg%aﬁﬁm

B .
. * NaNH, ,
Afufzan | o
NI, (/)

\\
1)
BE A
AfafaFar o bl i
D .\'il:;(!)
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(b)

@

and explain using the FMO approach. 1
‘_—_—'—_—‘_—_‘*———_-_—— R

Gi) Identify the major product with correct stereochemistry in the

@
(ai)
(i) Write product(s) of the following sigmatropic rearrangement
d explain using the FMO approach : ZI 0 2
Me he
A LLE -
% Me \
(i1) i e major product showing correct stereochemistry of the

ollowing cycloaddition reaction : 2

COCH,

MeO
R T
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(i)  Wpite the structures of the major products E and F of the
ollowing reaction sequence. Write the mechanism of formation of

I from E. 10
O
Brs (1 equiv.) ~ KOH

(i1) Consider the reaction given below :

R 1 R? B Rl 1{3

%< \—I:(_)-F MeO >‘_< Br

RZ R e RZ R4

Write the order of increasing reactivity of the following alkenes
(i1i)) Write the major products formed in the following reactions : 5

(i) "Buli

(i) COy /

Gii) H

v

Reaction

(i) "BuMgBr
(i) CO,

L 4

Reaction 2

Gin) H'
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Explain W o ;*; nethyl
Thint : 336 % +he AN SOIME
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i\\:»,.\a‘,',‘ 3 sy o) i
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SECTION B

TEARI ST S, s ) & | Sl < ARl 6 R 3

8

GREreAT hl SATEAT hIfSIT | =
o A ~
Proteins are dynamic molecules rather than static structures. Explain %
this phenomenon using hemoglobin as an example. 10 =
()l - //F‘
ﬁnﬁﬁqwmwﬁgg@mﬁmww %1
U
m-CPBA (1) NBS ()
— —
(ii) 30% NaOH
T
Write the structure of the major product indicating the stereochemistry : i
and mechanism of the following reactions : 10 118
4
m-CPBA (1) NBS e |
— : 2 % i
(ii) 30% NaOH '
w%[mm-ﬁaaﬁ@ﬁﬁﬁwmﬁwml |
.
Explain why 9-methyl benzophenone undergoes rapid and reversible
photo-enolisation reaction. Discuss the stereoisomerism of the
photo-enol formed. 10 ;
@ @ ﬁnr%ﬁaaaﬁﬁﬁﬁa:gﬁﬁ>c=ow >N._H STeIET hl <hfh
: = |
Telfr ok SATERX T 3T T Sl SRt Hehdl € 2
0 -
e
: ‘ L () (‘ 19 -
PO Y CHs ~¢— Hacr,
J O qYl | ] 5
0
o [
| i
C 3 N e
h o5 /©/ I
Br Br O
KVMS~E—CH)/ 7.5



(i) wmﬁuﬁmmmﬁ@ﬁumm% hmax F AT 1

%3%1

ow can the following pairs of compounds be distinguished based
on the vibrational frequencies of their > C=0 and > N -

bonds ? 5
0
I > 0 CH
@/C\O/(«Hz\cﬂa ©/ ~c—He~cn,
ans |l
0
0

[ 5

C\N/CII3 N\C/C”-;;
| and I
H
Br Br 0

sing the Woodward-Fieser rules, calculate the A, values of the
following compounds :

5

(e) () vUvdAagwEET+ 1y mmﬂa@aﬁﬁmﬁaﬁgﬁﬁm
91 g1 It |

(ii) Wﬁmﬁmwﬁmm%sﬁmﬁ
|

Explain and compare the chemical shifts of hydrogens in 'H NMR
spectra ofgthene and ethyne,

e

t.he mechanism of rearrangement of benzyl cation to
~_tropylium cation in mass spectrometry.

(i)

1e
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Write the structures of the products formed in the following reactions :

Z¥xo=10
0
: NaBIl,ll(feCl;;
(1)
MeOH
0
N'a/NHs (0)
(11) >
Me
(1) BZHG
o (i) 1@

EtO,C  CO.H

Me

(1v) 5

s ) T
BEGIGEE oo D H

CO,Me
B?’I’IG
(v) 0 —_—

N THEF

|\ Ph

(i) uﬁZquﬁ@Fﬁqﬁmmﬁ Rty &
Cozﬁmﬁmmm)miﬁﬁ? H [:EH&'WGITQ v

(iii) %wmﬁwﬁ%,mﬁm?ﬁ:mﬁwm%?m

(iv) WWQ‘{%WW : -
AT I | -Wﬁﬂ’f%,a‘r%wca;ﬁ;wa%l

18
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@)
(ii)

(iii)

@Gv)

® ©
(11)
@)
. {_;‘ n’"—’;. | L ) L
11)
(11)
(b) (1

= Gy ind nylon 6,6 prepared ?
If 20 g \_:o’f I«Jm_}tqnl“ was @wu‘lli@‘ij ],!)J.!.., b 1n L;"_'_L. presence of

How are nylon 6 a

excess air, how mﬁ/ﬁ@w@aﬂﬂll produced ?
iv;‘ﬁ_ﬁf] is ﬁj—@“wf rene brittle in nature, whi “ S

: L3 nature, while polyethylene is
flexible ? @j:lﬁ_ pDolvethy e
Why is T

eflon chemically inert, while PVC is reactive at high high

f_@@m’&rs;‘rﬂm es ? m*@}:w

‘____.aé;-._. B ;S-ﬁ I o —— ’_._.,_.AI Tl RN e L T o o TOEEE S

'i‘ﬂl:’;:ﬁﬁ oh {6 <h HIldsh UT=H Tel-9=l | [shY H<hil i_&l’:[‘@@ et < HUSLL |
ENECNT e Lo X SN A T

ST Sgeiehl bl 9 =T ot foife |

—Ta=er 37T R 3 )*—;=——#L‘ - = T
v-__gl\fﬂffg el HI &gld & 7 Ug f?\;EF\‘! [oh 3 <hl 2 lk..,ﬂ?-d: :R: "r'ift-.,l:ltﬂ[[av{:t

do the 1_jaiw/;:auv‘Ll ]o)‘r(ogof-ﬁn@y of fﬂ_}ﬂﬁ“ﬂ_’ﬁ:@l rubber differ from

How do the
sutta-percha ? Explain. Also write the structures of both the
1i for lriﬂ:, DTIMAary

schematic diagram 10

E—JFI > Qo ?"‘Fﬁu[ Teh[ST U8 IRIGED ’Yﬁﬁiﬁ’ﬂ&‘?l g IS

e | B B e 1 (P gy D Dra i Tk
s phosphor agcence slower than fluorescence ! Explaim.
~ \ ~

Safedldd =TT 20 JorTl ez [) %Aqb” "‘75 [ h[ gU 7_:‘?] ;\ 10}
HH A d 1ﬂﬂ (97 2134 [l Li ‘orrish T ype 1) Al [[sh f L | ]
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- T ¥
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Write the structure of the major product formed in the following
ronctions and provide the mechanism

475
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(11)

(ii1)

(i)

(i1)

(iii)

®) @6

(i1)

(iii)

(1)

(ii)

(iii)

RVMS-B-CHY

Frefafaa st 1 Fufae amft (cm™!) % 2maw = 753 @ 7H &

Aafeaq Fife ;

HF, HI, NO, CO

WA-2,42 A a1 2FERENINAEHA § fafe FufE A
(> C= 071 - OH) F e fifsg |

Calculate the rotational constant ¢f a diatomic molecule if the
moment of inertia is 13-97 x 107* kg m?. (Given : Planck’s
constant h = 6626 x 10724 Js| and velocity of light
¢ =2-998 x 108 ms-1)

Arrange the following molecules i1f increasing order of vibrational

frequency (cm™1) :
HESSHISENO S CO

Explain the specific vibrational frequencies ( > C=0 and — OH)

in pentane-2,4-dione and 2-hydroxypropiophenone.

HHEtf=aEe & 'H NMR qumw FAA AT 7T g
eertiehi Ut faaemm Hifsre |
"H NMR Sl % 1R R (A) T2l G g, 7o (B) 35 wiier o
Qﬁﬁﬁlﬂﬁﬁﬂ%ﬁﬁﬂﬂﬂ@?@ﬁ%%mww%l
gHiuEdl THEEHE i T TERgEA SR HEE 9w

n ~ - - A =~ - B -
2-ATEZICHICIGTT AT 3-T52IUHTEIBHI § 31T il 3T T8 1 Tt = 2
(FA AT T fa=m Fifsim)

Discuss the spin-spin interactions and coupling constants in

'H NMR spectrum of furfuraldehyde.

Distinguish between (A) anthracene and phenanthrene, and
(B) pure ethanol and ethanol in presence of trace amount of acidic

impurity, based on 'H NMR spectra.

How can you differentiate between 2-nitroacetophenone and
3-nitroacetophenone based on approximate chemical shifts and

spin-spin interactions ? (Consider only ortho-coupling)
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