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CRNA-S-CHM

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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WUs—A / SECTION—A
1. (a) 3,4-TRFENI-1,2,3,4-ZARCHERFAE F A SbF5-SO, # -75°C # 84 W

TH YHR &1 iafha mwmad] sAa R @ wemad] @ 9gem @y 3R gmeht fera qmn
TdfRewa w oot Fifvr

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.

() X 3Ry A W= F FFHH TY 9 &I IR H it Ig@ i

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

H
%
MeO~
/@A Meon > Xt Y
O,N

(c) Trafafaa sifufraet 6 g=h, s sfveisl F @ R, 3 a8 sl ve=rig st gasm srfifen
8?1 3@ afvfr § sl F e A Swgw Geafafy wefaa Hifs -

(i) Tfeeese i 9 KOH @ arfifen
(ii) Ifceerze i VHifew VeregRe & Wy wifean vHiee H Iuftufa 7 sfwiwea
(i) SfeEeEe $ Aefe e F Wy gr fi ufeafa 7 sl

(iv) S=feserge $ wifsa KOH & @iy bl

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
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(@) Trafafaa sfufFmed & gm R 9 e /IRl B aEn fafag) sugw sifae dfm qu
frfafy yefam i

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

CeHs CHs
(i) c,—,Hs,—A-JTCH3 _H.A
OH OH
CH; CHs
(i) CeHs— CeHs —Hb 5
b OH 10

(e) URFANZIERA F A9 W &3 IUTE/IATE! Fl FFAA TFNZY A1 394 I FH1 I9Yeh AN¥ed
difsm)

Predict the product(s) formed on heating the cyclopentadiene and provide
a suitable justification to your answer. 10

2. () Tr=fafga afufwmet & 3R X a0 v &1 1gaE sy :

Predict the products X and Y in the following reactions :

) (1) O3
(] —_—— X+ Y
Hoy :}\\ (2) Hy0,

» PB
(ii) -
Bry (57%)
COOH
Hj
Bry/hv
(iij) CHz—CH—CHj —12-2;0—) X+Y 5x3=15

(b) (i) D AR TH gedih HI % T A9 HA TFTE? I8 hl HTEA1 Fq5E | 3T IR H
sifaes forg $ifsr -

What happens when the compound A is heated with one equivalent of HI ?
Give the structure of the product. Justify your answer :

5 CH;
A
3
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(i) Frafafaa sifufen & [A] @ [B] 1 31gHR @TRY :
Predict [A] and [B] in the following reaction :

NBS NaOQEt .
cc, > “Eeon/a> 1P 5

(iii) 2-FEN-2,3-SEARIEIA F Wifean wuiFaTEe % uy REERaemy 0 | s7fia YehH
1 g A
Give the structures of alkenes expected after dehydrohalogenation of
2-chloro-2,3-dimethylpentane by sodium ethoxide. 5

() () F=fafea Dl F =i, st age-1 7 gfas &, & dvermm & fog wqe-11 & sifvfeast qon

st % g firem Hif :
aqe-1 -1
(4) ferfem (1) Redfeses, eegiRmtdi, PO,
(B) wgdfEARE  (2) WEhefREms, Hhewrds,
©) (3) frvetra, ¥fef, sv, Argra=ia
(@) o-teEtE df, gk
¥ F wvam A frnfify A wafya S

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

Set-I Set-IT
(A) Quinoline (1) Cinnamaldehyde, hydroxylamine, P05
(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), wifdh=a < sl & Iqer % o o ofww, L2 (A), T o- 30 30, @
ST 81 39 GYAWY % 313N i faflag

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 COzH

HO
mz m
H H
A B

3. (a) A A, Wtfceese =1 WWew, B & @iy @ g€ uifeufodl & siwfean = C au sf=m
I D 91 R

OMe oOMe QH R
H
% . Momam A
7
B

A

(i) 3@ Cam D ) e i) Suges s g ety wefaa i)
(ii) A A F WA W AAT-T=X E o g I At wiffed § a1 seawr/saE S

ﬁiﬁiﬂ. §
Me OMe
OMe

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 . M .
¥ & Propionic acid >C A > D
Y
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 :

Me OMe
OMe

E

10

15
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(b) (i) IR (A) T NFfcasia (B), S 7% faftm D %1 s 2, ) @ fafvarsd ®
foram =R, Torfafty it forga sTeerdt 31 g0 wrams fo6 1 ferfim D & el wam & 3 it
# TTes oAl @ STl gd % v 6l w4 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

(i) 3 p-FHATGRZEIA I m-sHIe-I13H 3 1§ F8 wqaia Ha? Srafafy Hfsw)

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

(c) (i) ST NHESA A@ 1 I9A FX §C 7T Teghi o 3fa ey & w9 3 i wegan fuiia
iR
Cl;HC—CF; ﬁ) IR

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

E(Q°
ClLL,HC—CF; —E9 5 product

(i) Feafafaa A A Sy2 frafafy g TR afEreh sfwam % ufy sed
stfufsramsfierar & wn § =raftm $ifsg) sa% foag wro of Ruifa Hifs .

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

Br BT r j: Br Ph
A B c D

CRNA-S-CHM/10 6



4. (@ () Feefofea sffen i Sl % 5@ 6 e sty frafafu e ge ol i

Me H <]
>c=c/ + phcooon —2H
H \Me

(ii) i A g oot  aen derereh A vuidaes A s HO R @R g P
T B S 7)1 shfee wwese:

Ph _Ph
Me ~-\:§C—N=C\
HY Ph
A

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

Me H =]
>c=c:/ + PhcoooH —2H—»
H ~N

(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

() (i) Ife wF | 3 Br, qodI® $ AT & WY IA THA | arffen srn ST, @t 3
frm SRR IR ) SRE w17 I T HIE qun AT SR

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) mpﬂﬁﬂﬁﬁgﬂaﬁm-mﬁmﬁﬁmﬁﬁ?

How will you convert p-nitrotoluene to m-nitrotoluene?

(c) Waﬁmﬁwﬁﬁﬁmmwmmﬁ@mﬂﬁmﬁﬁ?mw
¥ fou sugw feanfafy i)

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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@vs—B / SECTION—B

5. (a) FfFsraEe 3 AfFeiene f w=T g qa Ho o To TH Ao To To H MR
gEet it faas it

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

(b) 2-AfrErETEEIRFAA 6 ey § Y- e F w3 IR 9 fan | e
* w1 6 Jgrem i

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

(c) (i) Ve = SR 7ea A g SugRs aififhaen, sifmmial qen aem 3 wam @ ey Refifaa
i 1 wyaww FQ F?

H
HO. &

(ii) Ffafaa sfufrnsit 4 sael w, X, v 3k 2 = v

- NBS @ Ccro A0 . LiAH,
Ac20 NaOAc afafes
Hz0"* A
(132202)

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

H
HO 2

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

CHj
hv
W < NBS CrO; AcyO LiAlH, _ 52
Dibenzoyl Ac,0 NaOAc excess
peroxide H30+ A 10
(B2;0,)

(d) (i) st i E e Ui % fe NH @ samimm ) 1R @i 5o 8 veari?
(i) 3ma s, fdfs qon geiaes Yewieiat = PMR Safih % snan w3 ve=ni?

CRNA-S-CHM/10 8



(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) R &= dfiept A IR 9 NMR Szt fadrward € o€ £ -
) 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) 3l 7-4 (s, SH)

(i) IR : 3200-2800 (fafim &) @an 1700 cm™; NMR : §2-75 (t, 2H), 295 (t, 2H),
7-4 (s, 5H) 3R 12-0 (s, 1H)

T A TS WagHl 3 F Frafafea wEmed § @ B o | e

(1) H3C~@—E—O—CH3
(2) @CH;—@—{}«—CHE,

Hj
- HQE@LH,
Loon(O)
(4) CHz;—C—O—CH,
(5) @—CHQ—CHz—ﬁ—O—H

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

(i) IR : 3200-2800 (various bands) and 1700 cm™'; NMR : §2- 75 (t, 2H),
2.95(t, 2H), 7-4 (s, 5H) and 12-0 (s, 1H)

CRNA-S-CHM/10 9 | B.T.O;



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

(1) HSCA@—E—O—CHS
(2) @—CH;—@—O—CH_;

(5) @—CHQ—CHQ—E—O—H

6. (o) TmfaRaa sfvfEmes 4 3aE #1 e @y :

D.
' IS S
Ph

A I 1 e frg w0 & fog 3uge Brnfafy wenfaa Hif)

(ii) j\)\; _hv o

NI YTM T F YA a1 39 IR /IATE! ) fafaw | g9 siffsras (st g @) i
Fgeeral 1 fogoft ifs)

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

CRNA-S-CHM/10 10
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(ii) b\g cal B o

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

(b) (i) TeER-TZe1 I8 yE @ I uiferhfyefa (PP) @1 dve & F017 franfafy samsy au
TR agerA (Wierrgse) i aian wrreEl i faas Hif)
How will you synthesize polypropylene (PP) by using Ziegler-Natta

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

(ii) e-FSTH A TA F FY TYAva Fa &7 affEn K Brnfafy i)

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

© (i) FafaRaa sfufmasit § 3@l X, v oiv Z 6 v fafae qon X % a5 6 rafafu w13g@
Hiferg

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

H
r 0sO
(1) OsO, HIO4
Ty > X >Y +
o = Ph fafdi= (Pyridine) v+z
o H (2) H', H,0
10
(ii) Trefafaa sl # gea au sreq Il # fafae) gea 3ar % a7 i Bifaw e F
w1y srtfsen frnfafy i faa=m Hifvw
o m-CPBA 3 2 + ?
CHj; &= g
CH,4 A ors
Write the major and minor products in the following reaction. Discuss
the stereochemistry along with reaction mechanism for the formation of
the major product :
Ph m-CPBA 3 - o ?
CH, Major Minor
CH, product  product 10

CRNA-S-CHM/10 11 [ BTO:



7. (@) R F fim yr i fdas sEmet i f@wm fifve aun @ gEmst f gon 99R F
Joras T @ ifsig

Discuss the different types of secondary structures of proteins and compare
these structures with tertiary structure of proteins. 15

(b) T=fafaa sifvfwaas 1 g $ifg qn 3Rt F a1 6i 3w Gfafy dfw .

(1) 2NaBH,4
(i) CH3—CHy—CHp 7 el "5y ®
(i) CH3—C=C—CHj3 M)?

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

(1) 2NaBH4
(ij CH3z—CH,—CH, Cl ) H30®
(i) CH;—C=C—CH, Na in lig. NH3 >

10+5=15

(c) (i) C,HT™A O F Tk M (A) I Aifgs w1 102 R 3 'H NMRAFm A e 511 d)
1 355 (A2) W AMH I 6 : 17 a1 21 A 1 faar=a 57 1 Hiet HI 3 |y T sman &,
@ B Y1 C 3G 59d &1 B ¥ IR Wz # 3330 cm ™! W T yaa Aa9ivy o 2, aih
'H NMR @agw # § 1-05(d, 6H), 3-6 (=2, 1H) 3R 4-4 (s, 1H, D, 0 gH) W Rwt
fe@m 21 C% 'H NMR®eg0 @ § 1-9(d, 6H) 941 4-25 ({22, 1H) W Rma a2 1af A

1 srfsfrn rfafes HI A & 9l R, @ Faa Ca9a1 81 A, B 991 CHh gg=nig | gt afdifera
Ffufrasit @ fafay)

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 8 1-05(d, 6H),
3:6 (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. 10

CRNA-S-CHM/10 12




(ii) < T ], R OTE g (MF) CgH, o0 2, 2,4-DNP W&o i 23 §
a1 Frfifad NMR Sagh sifesmr 33 81 et 1 ve=nfig) 370 o gumagel it
KOH (|if3a) % @iy fd=q %1 ® 2 32 a1 § 1 3amal & 5= oft =any

(1) §1-05 W T iz 3R § 247 W TF &L
(2) @ fae
(3) 51-0 W TF T=aiz, 521 T TH fomie 3R § 2.2 W & ALe

Three isomeric compounds having MF CsH,,0 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 §2-1 and a septet at §2-2 10

8. (@ () Prafafea Dl 1 a1 # fred FEita ow PR IR WE A it R7 =wen

$ifsm : o E
O)\CH;; Oi CH,3
CHs
I I

(ij) Frfafaa sifufen 1 oof A A, B 3l ¢ 6w fafae qon swen fifse 6 6w
TFR | IR Wagfihl 3 i 7an § 9eH ?

HiC OH
CH3
H
————3 A+B+C

() Among the following compounds I and II, which has more carbonyl
stretching frequency in IR spectra? Explain :

i !
CH,4
I I
(i) 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
C
Hj 0
———3> A+B+C
10
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(b) (i) Fr=fafaa D A A, THE F e i

CoHyg

(1 .
o O0) o @ﬁS

(i) 1,3-FREREAFT — n° FFIH A, T 1,3,5-L012784 6 gon 3§ 9 1 87 =
s

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

(I L
o< alilos

10
(i) Explain why 1,3-butadiene exhibits a lower A,,, for n — n* transitions
compared to that of 1,3,5-hexatriene. S
() (i) AEHHE E-ATE F 7 Ffed fete & g WagH! WA # Frafeiftad s wmgn R -
m/z101, m/z 73, m/z 71 3 m/z 56
bl fod=mn Hiferg| @z Al A e fafag)
What is Mclafferty rearrangement? Discuss the mass spectral
fragmentation of butyl butyrate with the following given data of ions :
m/z101, m/z 73, m/z71 and m/z 56
Write the structures of fragment ions. 10

(i) (1) A, Fme smorfas 93 (MF) C,H,BrCl®, PMR S@&H # 31 &2 (J = 16 Hz)
TR T I9GH GO F GG AR qun wafea qet wreend sft difvig)

(2) A @ B & G & UV WagHt AfweSl F 3uR W FA 99 R ghd 87
[ Amax =296 nm (€. =10700) 3R

Amax =281 nm (€., =20800) ]
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(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?

[ Amax =296 nm (€may =10700) and
Amax =281 NM (€pax =20800) ]

10
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