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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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@Us—A / SECTION—A

1. (@) 3,4-SEFERI-1,2,3,4-ARCHRTFAIdA & J™H SbFs-SO, § -75°C # 81 W
T YHR 1 Tlalhal meadi sAdar B 39 "eFad] 1 AgEH @sy iR gEeh ferar qun
TAfRewar w fewrft fif)

Ionization of 3,4-dichloro-1,2,3,4-tetramethylcyclobutene in SbF5-SO, at
-75°C produces a reaction intermediate of its own kind. Predict the
intermediate and comment on its stability and aromaticity. 10

(b) X 3Ry A TN F IFPHE AR a0 & IR H ft Ig@ A -

Predict the structures of X and Y, and also mention the major product :

10

O,N

(c) Trafafaa siffraet 6 o=, S ifieds! & @ R, & a8 sifvfen wwerfe S gem srfifen
8 R 38 fufrn § 3t F e A g ety swfaq Hifs

(i) VERfeeese i ag KOH & afifsen
(i) Ifeeerze hi Wifes Vergne % Wy wifeam YHRe i ufeufa 7 sfifen
(i) Sfceeze 6t Aefres TR & Wiy gr h ufeafa & aAfafen

(iv) Sfeserges i wifsa KOH & @y fifsean

Out of the following list of reactants along with the reagents, identify the
reaction which is not a condensation reaction. Propose a suitable mechanism
for the products formed in this reaction :

(i) Acetaldehyde is reacted with dilute KOH

(i) Benzaldehyde is reacted with acetic anhydride in presence of sodium
acetate

(i) Benzaldehyde is reacted with malonic ester in presence of a base

(iv) Benzaldehyde is reacted with concentrated KOH 10
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(@) TrafeRaa fufemet & ym 9 o Icme /3Rl 6 we fafaw) sugw siifae G qn
fornfafty weafem fifsr -

Write down the structure(s) of the product(s) obtained in the following
reactions. Provide suitable justification and propose the mechanisms :

eHs CHs
. H', A
(i) CeHs CHy ———>
H H
.. H', A
(ii) CeHs C¢Hy ————>
H OH 10

(e) WEFANZISEA % AU W & IUTE /IR F1 FFAH TFY T A IW H1 Iugeh 3Nfed
difs)

Predict the product(s) formed on heating the cyclopentadiene and provide
a suitable justification to your answer.

10
2. (a) Tr=faRaa afufst & SR X 90 v %1 A @EY
Predict the products X and Y in the following reactions :
: (1) O3
(i) —> X+ Y
HO X (2) Hy0,
o PBI‘3
(v Bry (57%)
COOH
CHj
Bry/hv
(ii) CHz;—CH—CHj; ‘W X+Y S5x3=15
(b) (i) D A H TH gediH HI S G A9 FA T FTET? 318 ) §TEA1 T | 3T IR
sifare fag Hifse -
What happens when the compound A is heated with one equivalent of HI ?
Give the structure of the product. Justify your answer :
& CHj
A 5
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(© SPM IAS ACADEMY

(i) Trafafaa sififen # (A] qen [B] =1 S1gwm @msy
Predict [A] and [B] in the following reaction :

NBS NaOEt
cc, > W —won/a B 5

(ii)) 2-FAR -2, 3-STFARITAIRHA 1 ISTH THTHTEES & A1 fogggReiomy 0 W 3fda YehHl
i g v

Give the structures of alkenes expected after dehydrohalogenation of
2-chloro-2,3-dimethylpentane by sodium ethoxide. S

(¢ (i) Fr=faRaa Dfiet & =i, s -1 & geheg €, & dveww & fou wgg-11 & it ao

sttt ¥ e frem i :
aqe-1 agE-11
(a) feifem (1) RedfReese, TegifRetdi, P,0;
(B) smsEfEAcm  (2) WS, FhewEds,
C) &= (3) frowrta, Yef, sva, AR
@) o-FerEER N, qEERE
¥ ¥ g i Rl # wefia Hifim)

Match the following for the synthesis of class of compounds listed in
Set-1 with the reactants and reagents of Set-II :

Set-I Set-II
(A) Quinoline (1) Cinnamaldehyde, hydroxylamine, P,0g
(B) Isoquinoline (2) Acetaldehyde, phenylhydrazine, acid
(C) Indole (3) Glycerol, aniline, acid, nitrobenzene

(4) o-Halocarbonyl compound, thiourea

Propose the mechanism for the synthesis of indole. 10
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(i) L-3rq1(B), Tifdha ) sl & g & o0 o ofww, L2k (A), T o-3n i 37, @
A1 ¥ | 39 TYANY % I i fafa

Write the reaction sequence for the synthesis of L-dopa(B), a drug for
the treatment of Parkinson’s disease, from L-tyrosine (A), an a-amino acid :

CO,H

HO CO,H
HO/Q/Y H
A B

3. (a) dfiw A, Wfeene =1 Wew, B % @ @ g8 wRffm & sfvfen = ¢ aa sf=<m
I D =411 ©

OMe OMe OH R '
H
% . s s A o
Vi
A B

(i) I Caen D < ween fafay ) Suge wde g fearfafy seafaa hifs)
(i) AFH A F WA W AA-TR E o gC 3 Afvfrn oRfefed #§  sar/saE
fafay -

OMe OMe

WLOMe

E

The compound A, acetal of acetaldehyde, on reaction with B, under given
reaction conditions, yields C and the final product D :

OMe OMe OH R

H . . .
WL * Propionic amd% c A Sp
/ .

A B
(i) Write down the structures of the products C and D. Propose a mechanism
with suitable explanation.

(i) Write down the product(s) if ortho-ester E is used instead of the compound
A under the similar reaction conditions :

QMe OMe

Y—OMe

E

10

15
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(b)

()

(i) TS (A) T Hihfearid (B), St 5 faifim D &1 suricass &, 6 deammerss foiwansti w

(i)

(@

fomm =R, Ternfaft i fawga st 30 ge samsy o @i foerfim D 6 et war & 37 et
vt S § el gd % v i wH R

Considering the structural features of ergosterol (A) and precalciferol (B),
a precursor of vitamin D, giving mechanistic details, explain why
vitamin D deficiency is endemic in those parts of the world where sunlight
is scarce :

HO

A p-RAATEZESIA B m-FHEIgH 37 § 8 wara Ha1¢ Brfafy i)

How will you convert p-bromonitrobenzene to m-bromobenzoic acid?
Give the mechanism.

S NHIEA G 1 3TV K G st Teg e & 3raa e |1 Ieame 6l ween Fuifa
i

o
Cl,HC—CF; —EtO 5 smm

Assign the structure of the product with proper justification of kinetic
aspects using energy profile diagram :

EtO°
ClL,HC—CF; —EtQ 5 proguct

(i) Frafafaa ARl = Sy2 frafafy g R Tfeeht sfeerm & ofe sed

rfufsrarsfictar & n 3 =qafem Hifse) g fog sro f Pyifa Hfs .

Arrange the following compounds in order of their increasing reactivity
towards nucleophilic substitution through Sy2 mechanism. Assign the
reason for the same also :

B? r j: Br Ph
A B C D

CRNA-S-CHM/10 6

10

10

10



4. (@) (i) Frafafea sffFn A SRl % @ 6 e st frafafy fem g ool A

Me H o
“e=c”  + phcooon —CH
. \Me

(ii) WAWTW%WWW@WQWH:@WMWW
FHTH B STt # 1 3ffecT wHese:

Ph _Ph
Me ---\-c-—N=c\
HY Ph
A

(i) Complete the following reaction by showing stepwise reaction mechanism
for the formation of products :

o oH
_p=c + PhCOOOH —22%—»>
H \Me

(i) The compound A is optically active and upon treating A with alcoholic
sodium ethoxide, it looses its optical activity. Justify :

Ph _Ph
Me -->C—N=c\
HY Ph
A

b) () 7R T ¥ A Br, qed ) WEFAA & €19 IH qHHE W Srfrfean s e, qt 31
fra TR IR ) S HO? IR HEEAT B q1 T T

If more than one equivalent of Br, at high temperature are allowed to
react with cyclopentane, how many dibromocyclopentanes would you
expect as products? Draw their structures and name them.

(i) I p-TETEEA F) m-TRITeA # F w9k F?

How will you convert p-nitrotoluene to m-nitrotoluene?
() Waﬁrﬂaﬁwf@xﬁmﬁmmmmmﬁﬁmﬁﬁmﬁ?wm
F fou suge feanfafy difsw)

By using appropriate reagents and conditions, how will you convert phenol
into coumarin? Give suitable mechanism for this transformation.

10

10

20
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©TUvs—B / SECTION—B

5. (a) SfFasraEe 3 AfFTeeRe H @ MRaT qu o o To TH HRo To To # WMuf
T Y faase iR

Write the structures of nucleosides and nucleotides, and discuss the primary
structures of DNA and RNA. 10

(b) 2-AfEETEERRAA ) e e § Y- 31He ¥ eI 3w I9E F) fakan | It
F T e Hifvg

Write down the products obtained after photolysis of 2-methylcyclohexanone
in solution phase. Explain the formation of products. 10

(c) (i) CEifeelia =t S 5= o gu Sugeh ffasi, st aum e % wim @ s Frefafad
A 1 Ty HFq A7

H
HO. 4

(ii)ﬁnﬁwﬁaaaxﬁ%maﬁﬁmﬁﬁw X, Y 3R Z ® vg=ife

— NBS Cro; Ac,0 sy _ LiAHg
Ac20 NaOAc sifafer
H;0" A

(132202)

() By using appropriate reactants, reagents and conditions and using
acetylene as starting material, how will you synthesize the following

compound?

H
HO. 4

(i) Identify the products W, X, Y and Z in the following reactions :

CHj;
hv
NBS CrO3 _ AcO LiAlH, _
Dibenzoyl Ac,0 ~ NaOAc ~ excess
peroxide H;0* A 10
(Bz;0,)

(d) (i) st T 9 fdias YA % e NH o sraeiio @) IR S gr 5 qe=mi?
(i) 39 wafen, fdfas qon gdies Yewieial 1 PMR Saiihl % onur ® 33 we=ri?

CRNA-S-CHM/10 8



SPM 1AS ACADEMY

(i) How will you distinguish between NH stretching absorption of a primary
amine and a secondary amine by using IR spectroscopy?

(i) How will you distinguish among primary, secondary and tertiary alcohols
on the basis of PMR spectroscopy? 10

(e) = &= Dfiept F IR 7 NMR St fodiward & € § .
i) IR : 1750 cm™!; NMR : §2-0 (s, 3H), 5-1(s, 2H) 3R 7-3 (s, 5H)
(i) IR : 1740 cm™}; NMR : 83-5(s, 3H), 3:6 (s, 2H) 3R 7-4 (s, SH)

(i) IR : 3200-2800 (fafim §fg) @en 1700 cm™!; NMR : §2- 75 (t, 2H), 2- 95 (t, 2H),
7-4 (s, 5H) 3R 12-0 (s, 1H)

T A TE Wagh 2 H Frafafea wEmet § @ el o @ e

o Hac@ﬁ_ms
(2) @ CHQ—E—O—CH;;

Hj
9 HQE@LH
“ CHJMHQ@
(5) @CHz—CHQ—ﬁ—O——H

Given below are the IR and NMR spectral characteristics of three compounds :
(i) IR : 1750 cm™!; NMR : 82-0(s,3H), 5:-1(s,2H) and 7-3 (s, SH)
(ii) IR : 1740 cm™!; NMR : 83-5(s,3H), 3:6(s,2H) and 7-4 (s, 5H)

(i) IR : 3200-2800 (various bands) and 1700 cm™!; NMR : 82-75(t, 2H),
2-95(t,2H), 7-4 (s, SH) and 12:0 (s, 1H)

CRNA-S-CHM/10 9 [P.T.O.



@ SPM IAS ACADEM

SHAPING BRILLIANCE

Match each of these spectral data with one of the following structures :

" @E_o_c

(2) @—caz— —O0—CH,
CH3 ﬁ

(3) Hzc@ —O—H

o CHs_@MHQ@

(5) @—CHg-—CHg—ﬁ—O—H

6. (o) TrafaRaa sfifermstt d 3@l #1 AR TRy

D
(o)
U Ul
Ph

YA IR F A forg w0 F T 3wz frnfafy wenfaa Hifvg

NI YT A §T FA a1 39 I /36l B Foafae | ga-amw il (srraE 2)
Frgraal R feogoft v

Predict the products in the following reactions :
D
M M
+
Ph
Propose suitable mechanism to justify your answer.

CRNA-S-CHM/10 10
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(i)

®) )

(@)

© @

(i)

/ﬁ\)\g hv_

Giving justification, write the major and minor product(s). Comment upon
the chirality of recovered reactant (if ahy). 5+10=15

FTeR-1221 31 % T4 | 319 ifeTfieli= (PP) &1 Hveiyw 34 %017 frnfafy aamse au
Ui g (difemgsiee) fi smen weRt i faasm Hif)
How will you synthesize polypropylene (PP) by using Ziegler-Natta

catalysis? Discuss the mechanism and its advantages over conventional
polymerization. 10

e-FUIFEH | T HI FH YA Fa 8¢ AflEa i Brafaty dfm)

How is Perlon synthesized from e-Caprolactam? Give the mechanism of
the reaction. 5

Frafefaa srfufrmnait § 3aEl X, v 3iR 2 & g fafae qon x % s i Grnfafa = sga
Hife

Write the structures of the products X, Y and Z in the following reactions
and indicate the mechanism for the formation of X :

v H
(1) 0sO4 - HIO4 _
omé/\/\”‘ @ (Pyridine) - >Yez
o H (2) H', H,0
10
FrafaRaa sififrn  gea au sreq IamRl ) fafee ) @ 3ar & a5 6 Hifaw @ &
iy fufsen frnfafy 6 fod=m Hif
CHj,3 = Aq
CH, ERI IR
Write the major and minor products in the following reaction. Discuss
the stereochemistry along with reaction mechanism for the formation of
the major product :
oh m-CPBA 3 2 + 2
CH,3 Major Minor
CH, product product 10
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7.

(@ WA & iyt Fi fdfws awnsd f fRem A g @ sEet fi gon R F

Ftaw T A i)

Discuss the different types of secondary structures of proteins and compare
these structures with tertiary structure of proteins.

(b) Twfafaa sfifwaes 1 g Hifvg o 3Rt F s 6 Iuge feafafy dfw .

(c)

(i) CH3—CH,—CH, 7~ “cl

(i) CH3—C=C—CHj,4

(1) 2NaBH,4

(2) Hy0®

%d NH3 % Na 5
e s

Complete the following reactions and give suitable mechanisms for the
formation of products :

(i) CHz—CH,—CH, cl

(1) 2NaBH,
(2) Hy0®

Na in lig. NH3

(i) CH3—C=C—CHj; >7?

15

10+5=15

(i) C, HT= O % T ANk (A) 1 3A0Ifesh MR 102 R 3 'H NMR @R 3 Rma 81-1 d)

T 3-55 (V=) W AN 31U 6 : 17 a1 8| A 1 T 51 1wt HI % w1y foran sman &,
@ B C IR 54 &1 BF IR Wazd & 3330 cm ™! W T Yo a9y o€ 8, S
'H NMR ®%Z8 3 § 1-05(d, 6H), 3-6 (=2, 1H) 3R 4-4 (s, 1H, D,0 ¥ gu) W et
@21 C% 'H NMR@%z8 % § 1-9(d, 6H) a1 4-25 (¥22, 1H) W Rma @213k A

=i rfrfran rfafes HI B i St R, @ Faa CsAa1 R 1 A, B 991 Coh qg=ie | g+t afdifera
srfufsranatt =6 fafaw)

A compound (A) containing C, H and O has molecular weight 102 and
displays two signals in the 'H NMR spectrum at §1-1(d) and 3-55 (septet)
in the integral ratio of 6:1. Treatment of A with 1 mole of HI gives rise
to B and C. In the IR spectrum, B gives a strong absorption band at
3330 cm ™!, whereas its 'H NMR spectrum shows signals at § 1-05(d, 6H),

36 (septet, 1H) and 44 (s, 1H, disappeared with D,0). The 'H NMR

spectrum of C gives signals at § 1-9(d, 6H) and 4-25 (septet, 1H). Reaction of
A with excess of HI gives only C. Identify A, B and C. Write all the reactions
involved.

CRNA-S-CHM/10 12
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8. (a)

(ii) S T D, R SR §3 (MF) CgH, o0 %, 2,4-DNP e dehrie 20

aun P NMR Qe sfireem 33 §) D A veaifie) 38 o armaed At
KOH (@ifzd) ¥ @iy foa=r & T <) I Al | 3edmal aht Ea1 oft &imsy

(1) 81-05W T fIxie 3N §2.47 T TH F2
(2) 2 fawr
(3) §1-0 W TH T=xiE, 521 W TH ez 3R §2-2 W TH A2

Three isomeric compounds having MF CgH,;,O give positive 2,4-DNP test
and display the following NMR spectral characteristics. Identify the
compounds. Among them, one isomeric compound on treatment with
KOH (concentrated) gives two products. Write their structures also :

(1) A triplet at §1-05 and a quartet at §2-47
(2) Two singlets
(3) A doublet at §1-0, a singlet at 821 and a septet at §2-2

(i) Frafafaa el 1 aa 11 # freh FEifRe @@ el IR WEg § afts j7 s

#Hifsr

0
i y;
~N,
O/u\c]{s l\/j( CHj
CH,
I I

(ii) TrefaRaa aififn A @f fifvm) A, B 3k ¢ A = fafae aun sawen Hifse 6 6w

YR A IR Wil 370 IR a0 § TEF ¢ :

H;C OH
CH
3 H$
———> A+B+C

() Among the following compounds I and II, which has more carbonyl

stretching frequency in IR spectra? Explain :
()

j @
N
O)KCHS O( CHj3
CHj
I i

(ii) Complete the following reaction. Write the structures of A, B and C, and

explain how IR spectroscopy is helpful to distinguish among them :

H3C OH
CH
3 H@
——> A+B+C

10

10
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(b) () Tr=fafaa e A A, TH 1 AR HINT

CoHjg

(L g
(1) O (2) (;é

(i) 1,3-FREEAF T — 1* THFATH Ao, T 1,3,5-LF121EA 6 go 3§ 9 1 37 e
Hifm)

(i) Calculate the A, values of the following compounds :

CgHyg

ga ‘
Yoo auioe

(i) Explain why 1,3-butadiene exhibits a lower A, for m - n* transitions
compared to that of 1,3,5-hexatriene.

(€ (i) FHAHE GAFTE H 27 Ffed ke % g WeagHl @A § Frfafad s wmge R -
m/z 101, m/z 73, m/z 71 3R m/z 56
T fa=m hifse| @ A Y w fofaw)

What is McLafferty rearrangement? Discuss the mass spectral
fragmentation of butyl butyrate with the following given data of ions :

m/z101l, m/z 73, m/z 71 and m/z 56
Write the structures of fragment ions.

(@) (1) T A, Rraa suifes g3 (MF) C,H,BrCl1?, PMR ®FA # 1 =012 (J = 16 Hz)
A1 R T I9Yh W1 1 I <A a1 warfa gad e st i
(2) A @ B &l T H UV Tt Afwe F uR W FA 79 R g 87
[ Amax =296 nm (€., =10700) 3R

Amax =281 nm (€., =20800) ]

7 ro ©\//\/°

CRNA-S-CHM/10 14
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f (1) A compound with MF C,H,BrCl exhibits two doublets (J =16 Hz) in

its PMR spectrum. Suggest a suitable structure along with other
possible structures.

(2) How can the structures of A and B be decided based on their UV
spectral data?

[ Apax =296 nm (€, =10700) and
Amax =281 NmM (€mpayx =20800) ]

7 (O O\/\/O

* kK
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