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(c)

(i) FrfaRea sfvfwaed & sar fofew

0
AcOH
(A) ©\ NH, * @(CN A
-
NH
CO,Et

o]
X HySO,4, H3BO3
B) | P + HO—CH,CH—CH,0H FeSO, >
N~ O NH, H

1) CHjl (3fafes)

< ) 2) Agy,0, H)0

(C) . 3 2 2 >

T ) A
CH,3

Write the product of the following reactions :

0
AcOH
(A) ©\ NH, * @(CN A
~
NH
CO,Et

O
AN HQSO4, H3BO3 N
B) | Py + HO—CH,CH—CH,0H FeSO,
N~ O NH, H
1) CH3l (excess)
2) Ag,0, H,0
© < ) = 2
Y 15

CH,

(i) TwigEh At gr fefaRaa e & fffa e sma 27

0
CH3CH20H=?—R—OH
CH,

How is the following compound prepared using a Reformatsky reaction?
O

CH3CH2CH=1: —OH
CH3 5
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3. (@ (i) AU AERE F qF TRGENG A F Y T FA W T 9 J&I IR a1
frnfafy 1 s1gm @msw)

Predict the reaction mechanism and the major product formed when
methyl cyanide is heated with dilute hydrochloric acid. 10

() sHE, RE-2-=FR F WU AN W E-2,3-IEEEEgA @ R, SEfh
2 -2-gEA & WY Hwl-2,3-TREEeged a1 g1 faed g i

Addition of bromine to cis-2-butene gives racemic-2,3-dibromobutane
while frans-2-butene yields meso-2,3-dibromobutane. Justify. S

() (i) TrafaRaa sfufrn § 3 F s i =rE i :

OMe
| X 1) 215 °C .
i 2) HCl (ag), EtOH

COQMC COzMC

Explain the formation of enone in the following reaction :

OMe
| AN 1) 215 °C .
_ 2) HCI (aq), EtOH

COQMC COQMC 5 )

(i) mwmﬁmmmwmm%mmﬁ
IgHa & o1 geifa-afa

Q> = P

Classify the following sigmatropic rearrangement and comment if it is
symmetry-allowed or symmetry-forbidden :

Q== O
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()

(iti)

(@)

Frafefaa sfufrn & s o ge 3ar 6 v fafew

KEL LY s,

Write the structure of the major product formed in the following reaction :

ﬁ;k LY s,

fr=faftga saiam | faer fifsw :

R-ﬂ-cx 1) NaN, /ffSw frems
2) A

gy % swt wwiww § qeradt RIA I ) AEER B TEE 9 B et &
wefig fom gwizw)

> R—N=C=0

Consider the following conversion :

R—g—CI 1) NaNj/inert solvent 2
2) Heat

Show that the above conversion involves the formation of nitrene
intermediate. Draw the orbital pictures of singlet and triplet states of
nitrene.

Frafafaa & wro g

(1) 3B, serairrtt gioeemm g 3-wfoeenfia 3cae 3 7, wfera 2-ufoeentua Ieume
B

(2) TR Y TR wfeeemea il s @ € @ R

Account for the following :

(1) Indole undergoes electrophilic substitution to give 3-substituted
product, but not 2-substituted product.

(2) Chlorobenzene does not undergo nucleophilic substitution reaction
readily.

10

10
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(b)

(@)

()

(%)

Trafafga arfufera w fomm fifs .
7\ (CH3C0),0 2
< o> BF; :

CH;COOH

I X 1 W faflay ofj R-Fufe = qwia g feafafy it s fafaw)
Consider the following reaction :
A\ (CH3CO),0 %
< o> BF;
CH3;COOH

Name the product X and outline the mechanism indicating the rate-
determining step.

Frafafaa sifufsrnat § gea 3cmet =i qwiise a Genfafyr &t Sy 1, Sy2, E1 91 E2 %

(1) (CH3)3CBr + C2H50H -—-6—:1‘;—(:—)

(2) CH3CH = CHCI + NaNH, —>
Indicate the major products of the following reactions and point out the
mechanism as Sy1, Sy2, E1 or E2 :

(1) (CH3)3CBI‘ + C2H50H

(2) CH3CH = CHCI + NaNH, —>

TrafaRaa sfufr w famm Hifs .

O = O,
—
N

TR WA R A9 8 g w0 R Iude sl stiae-snfoas 27

Consider the following reaction :

o™ = OC,
e
AN

How would you confirm that the above reaction is intramolecular by
crossover experiment?

T ¥ FARSSE F TR § GHAV e Hi HEA foEd gu F NEEa e
ERIERY

Draw the energy profile diagram for the conversion of benzene to
chlorobenzene giving structures of transition states.

PHKM-B-CHM/25 10
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@ SPM IAS ACADEMY

SHAPING BRILLIANCE

¢ () Tfaiea sfufEnet § s a0 g Iar/3amEi 6 g= fafag

HO OH ‘
A) |z HySO4
\Hk 1) NH,0H
2)ALO;
(C) Me H+ 3

Me

OH

Write the structure of the major product(s) formed in the following
reactions :

HO OH

o H
(A) Conc. HpSO4

1) NH,OH
(B) ﬁi £ Ll M
2) ALO,
Me H' ;
Me
OH

10
(i) FrafaRaa sffrn 3 sar 6 g fafey ik s aftifaa =wo % 9ol Hif
CIFC  Ac0,A
PR AcONa
Write the structure of the product in the following reaction and describe
the steps involved :
CIFC . a0, A
Ph” O —AcoNa 10
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@us—B / SECTION—B

5. (a) o THo To TUT 3IRo To To H IRy @l =t Tea fafaw| Ho Te To qom Mo TWo To
# Rrar it g i)

Write the structures of the bases present in DNA and RNA. Compare the

stability of DNA and RNA. 10

(b) Tr=fafaa afufen 8 & P, Q 1 R it @1 F1 AR Y :

CHj
1) 0sO
H3C—J1=CH—-CH2—CEC—CH3 Ne, NHa() ;, 1) a5

S

2) NaHSOj;, Q
H,0 lHIO,;

Predict the structure of P, Q and R in the following sequence of reactions :

CH,
1) 0sO
Hac—é=CH—CH2—C=C—CH3 Na, NHy(l) | , 1) 004

S
7 Cd

2) NaHSOj, ?
Hy0 lmo4
R

10
() TR sl # v/ ) i

() CgHsCOCOOC,Hg + CH;CHOHC,Hs —2

(i) CHZCOCOOC,Hs +CH;0H —_,

Write down the product(s) in the following reactions :

() CeHsCOCOOC,Hg +CHZCHOHC,Hy —¥

(i) CH;COCOOC,H; +CH50H — Y, 10

PHKM-B-CHM/25 12



(d) T=fafea gmat & UV Se & 5 Dt &1 A, s gm?

COCH,4
COCHj3
Qo+ X
CH,3
CH,3
A B

i (Y ) (:/(

A B
_ CHp=CH CHj CH,=CH H
(iii) >=< afk \_—_<
H H H” CHj;
A B
' NH, NH,
(iv) Q o
O,N
NO,
A B

O O
(v) R
A B

In UV spectra of the following pairs, which compound will have higher A, ?

COCH,4
COCH;
() and @[
CHs
CHj
A B

PHKM-B-CHM/25 13 [ PTO.



CH,=CH

) e <CH3 - CHp=CH, __H
H H H” \CH3
A B
NH, NH,
(iv) /©/ and ©/
O,N
A B

O 0]
(v) and
A B

10
(e) Trafafaa <ffet &% 'H NMR Hegw 3 fv Reme R 37

I I I :
TAH FH A TEGEA H Aead HIg 3R 3% EERe gt (Rwe) ¥ wed W A =afm
HIR|
In 'H NMR spectrum of the following compounds, how many signals will be
observed?

i I m
In each case, label and arrange the hydrogens in the order of increasing
chemical shift. 10
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6. (@) () S=irae FEEES 0 TR R e uftef % agere, s ifaefiea s v, § wfefd
Tt =t 6 =TEn Fifsm)

Explain the various steps involved in benzoyl peroxide-initiated
polymerization of ethylene to give polyethylene. 10

(i) TRy (QfR), Tha Faey (feremiRf®s) au ey (smsaiefaes) aiferemsdHl
% shferer TUIeml o1 IR FEA % SR T SAM RIS

Predict the physical properties of atactic, syndiotactic and isotactic
polystyrenes based on their structure. 5

(b) A A % e fRom w A B @ ¢ % a9 A Brafaty fafae -

P A A

B C

Write down the mechanism for the formation of compounds B and C from
compound A on photoirradiation :

OH
PO 5
HO
O
A

B c 15

(c) TFrafafaa sfufen w7 & A, B, C au D & 9gaH HIf :

Br
NaBH, OH c
A eon L ?
° -lmCPBA

e aAfufwr w9 & wom o fi Grafaty fafaw)

PHKM-B-CHM/25 15 [P.T.0O.



Identify A, B, C and D in the following reaction sequence :
Br

OH
NaBH g
4 ~eon O/ Ao
y 1mCPBA

D

Write the mechanism of the first step of the above reaction sequence.

7. (@) FeE-bn T w1 swEm W Efafan D % A, F aE f o it

% & o

€

Calculate the value of Ap,, in the following compounds using
Woodward-Fieser rules :

& o

(b) Frfafaa sifufem om0 & X, v a0 Z i G # S o

CHO
ﬁ/oij LiAH; 1) BH3/THF sy _Cros
o}

THF, 0 °C 2) HO, H,0,, Hy,0 HySO4

Predict the structure of X, Y and Z in the following sequence of reactions :

e i S 1) BH3/THF Cro
)|/O\IJN L1A1H4 > X 3 >Y 103 > 7

THF, 0 °C 2) HO, H,0,, Hy,0 HyS04

PHKM-B-CHM/25 16
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() () = aHEFE e %, M fvas g3 C)H;,0, 8, NMR ®agHt sifimem $9 fog
TR

(1) 'H NMR : & 2:0 (3H, s), 2:903 (2H, t), 43 (2H, t), 7-3 (SH, s)

(2) 'H NMR : § 1-23 (3H, t), 372 (2H, s), 413 (2H, qg), 73 (SH, s)

3 A1 N IR W § 1730 cm ™! W T fomiw firer <wia 81 9 <41 Dfte B
= fafaw)

Given below are the NMR spectral characteristics of two isomeric
compounds with molecular formula C,yH;,0, :

(1) 'H NMR : & 2:0 (3H, s), 293 (2H, t), 43 (2H, t), 7-3 (S5H, s)

(2) 'H NMR : & 1-23 (3H, t), 3-72 (2H, s), 413 (2H, q), 73 (5H, s)

Both of these compounds exhibit a peculiar peak in IR spectra at
1730 cm™}. Deduce the structures of these two compounds. 10

(i) DR 1T 11 % FHE W § vgE R wE: m/ z 58 A9 m/ z 92 W i §
T @ AT ht GrEATE fARay aun 3 s W faeem fifse

CHs
I: (L/ ’ m/z 58
H: ©/\/ m/z 92

In the mass spectra of compounds I and II, prominent peaks at m/z 58
and m/z 92 are observed, respectively. Write the structures of the
fragment ions and discuss their formation :

CHj3
I: ( ’ m/z 58
(0]
1 O/\/’ m/z 92

PHKM-B-CHM/25 17 [P0,
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8. (a) I IF wWFifers faema +1 fFom 0 | e 17, 117 9o IV s 8\ gfordt siffsean
o 1787, 1740, 1715 A91 1685 cm ™! W FEIMA (Vo) F8 a0l 81 § C=0

T ARl @ gafta A § Fiés A qo g wro df

hv RN =z
EtOH " "
o) 0 kCOOEt kCOOEt
I I v

I

Ethanolic solution of compound I on irradiation leads to the formation of
compounds II, IIl and IV. The resulting reaction mixture exhibits bands at
1787, 1740, 1715 and 1685 cm™! for vo—(. Assign these C=O0 stretching

frequencies to the corresponding compounds giving reasons :

hv N =
EtOH * *
0 0 kCOOEt kCOOEt
I I v

15

(b) () 2,2-STEAI WEFATUAA B AATFEEE I F ay AR ¥ aord feda B 9 R
Td S aTel IR T WagHt stiehe fmfafaa ® ¢

IR (v,cm™Y) : 1740, 1160

'H NMR (5) : 36 (3H, s), 1'2 (9H, s)

Mass (m/z) : 116, 85, 59, 31
FHR % T IR hl GG Ferferg | g Gfaa Ieare T fafag)
2,2-Dimethyl cyclopropanone undergoes ring opening when attacked

by methoxide ion and the product obtained possesses the following
spectral data :

IR (v, cm™Y) : 1740, 1160
'H NMR (8) : 36 (3H, s), 12 (9H, s)
Mass (m/z) : 116, 85, 59, 31

Deduce the structure of the product with reasons. Write down the
structure of another possible product. 10

PHKM-B-CHM/25 18



3PM IAS ACADEMY
(i) FfaRea At S 7% oA Rewis AEl (i, p,) P FRIE SHAGER e A :

Ha _ COOCH; Ha _COOCH; CHz  _COOCH;
CHjy’ \Hb Hy \CH3 Hp \Ha
I I i

Arrange the following compounds in the order of increasing coupling
constant values (JHa—Hb) :

Hg _-COOCH; Hq _COOCH;3 CHg _COOCH;
CH;” H, Hy” CHj; Hy” H,
I I i S

(€ () 2-FN-2,3-TERNYA A F TEESReicqT A O IR 94 FHa §| AR i 6
'H NMR @1 IR @zt sfest g M1 3l &1 fadtes 3 o g £

2-Chloro-2,3-dimethyl butane on dehydrohalogenation can lead to the
formation of two products. Explain how the two can be distinguished
using 'H NMR and IR spectral data. 10

(i) SR R F FHUH Wt fhe 39 YR R mn
m/z 74, m/z 59, m/z 45 m/z 31, m/z 29
e yiawy H =ren i)

The mass spectral data of diethyl ether is as under :
m/z 74, m/z 59, m/z 45 m/z 31, m/z 29
Explain the fragmentation pattern. 5
(i) Tr=fafaa sfest % g1 HC1 A ey wvad i o R
I1=2-70%x10"%" kg m?
1 amu. =1-661x10"%7 kg

Using the following data, calculate the bond length of HCI :
I=2-70x10"%" kg m?
1 amu. =1-661x107%7 kg 5

* %k K
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