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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-hook 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. 
IMPORTANT : Whenever a question is being 
attempted, all its parts/sub-parts must be attempted 
contiguously. This means that before moving on to the 
next question to be attempted, candidates must finish 
attempting all parts/sub-parts of the previous question 
attempted. This is to be strictly followed. 

Pages left blank in the answer-book are to be 
clearly struck out in ink. Any answers that follow 
pages le ft blank may not be given credit. 
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SECTION A 

1. (a) (i) Which molecule can follow electrophilic 

substitution ? 

I 	 II 

1,5-cyclooctadiene is treated with I-CI.  

What is the structure of the product ? 	19  

O 
Me\zJIN  

(b) 
is exposed to u — v light and 

compounds C and I) are produced. What 

are the structures of C and D ? 

(ii) 1,3-butadiene is treated with SO2. What 
product will be formed ? 	 12 

(c) (i) Acetaldehyde is treated with excess 
formaldehyde in presence of Ba(011)2  and 
the reaction produces a solid organic 

compound. What is the structure of solid 

organic compound ? 
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12 

1,,±1 c-8018 	 Ei Ba(OH)2  a1 3TIFT2Ird.  

11;14fir5t).15 	34=-41Rcl fzrr 

aft 34-5R-Fm-zrr 	4)141:14)TErt-ri 

t) I dIN thi4r.tor, Trffrr-  t'r 4k-rfrir 	? 
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(ii) Which one of these two compounds (I and 
II) has aromaticity ? 

and 

I 
	

II 	12 

(d) (i) When compound A is treated with alkali 
what product is formed ? Show the 
mechanism of the conversion. 

0 

=A 

O 

(ii) What is the structure of the compound 

produced from B on exposure with u — v 
light ? 

B = Ar — CH — C — Ar 
I 	II 
Ar 0 

Ar = 2,4,6-trimethyl phenyl 	 12 

(e) (0 	Isobutylene after reaction with 112504  at 
80°C, is hydrogenated using Ni-catalyst. 
Write the structure of final product and 
mechanism of its formation.. 
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(ii) 	 few 	t '4E7-4 (I 	-4 
"1411-da,dr 	? 

I 
	

II 	 12 

(€1) (i) 	ajdzfriT 	giT( 	g.R1 64 It ict)41[ 'SW 

#, ] q]  ttq-Tft 3-0TK 	* ? (co-licItuf 

LliNchotl IFi$7 I 

0 

0 

(ii) tiTarrt (u — v) 	 rciTR:17 IT 

-4 3771-o 	.1(t1.11 TIT 	? 

B Ar —CH — C — Ar 
I 	II 
Ar 0 

Ar = 
	 12 

(i) 	H2SO4 	TfT21, 80°C 'TT 315-1cW4T 

3-11] 	 NI-3aT1 	T#FTI4Ta]  ct)] 

F 81* 	Ait-11 * I 3ifm:r 

tiktlelf 34.17 3-4 fdT-4 ]  Ff 4.115chtcf 

fofw 

=A 
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(ii) Camphene hydrochloride (I) on heating in 
polar solvent produces isobornyl 
chloride (II). Write the mechanism of the 
conversion. 

CH3  

Cl 

 

 

CH3  

(I) 

 

12 

2. (a) Phthalimide is treated with alcoholic KOH and it 

produces a product A. A is treated with n-butyl 

bromide producing B. The product B is boiled with 

excess Na0II producing a volatile liquid C. After 

removal of C, the solution on acidification gives a 

solid organic acid D. What are A, B, C and D ? Write 

with equations. 	 20 

(b) Give structures of compounds (A), (B), (C) and (D) in 

the following reactions : 	 20 

(i) n-Octaldehyde + Ethyl bromo acetate + Zn 
and then H2O -) (A) (C121'2403) 

(ii) (A) + Cr03  in glacial acetic acid —> 

(B) (C 12112203)  
(iii) (B) + C2IIs0 Na*, then benzyl chloride —> 

(C) (C19I12803) 

(iv) (C) + 011 , heat, then II* warm -4 

(D) (C1611240) 
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CH 

CH3  

Cl 
CH3  

(I) 

er-LT forefiqch 	ch* 	tiza-nrq 

1$41c4c.ilki$8 (I) 311-$14-1P-a Ahrs(II) 

g I .c,kiicikur T tiiRebctr faf77 

C1-13  
Cl 

12 

2. () 	Th 	It-ir1 KOH 	dgmlInd ft711 3̀11d[ 

at 

	

	(1„(4) 31-0:11q A (4•11(11 g I A t n-4(@ 

64-clIrtd f--z11 v11dt * 41{ dc141C B 

'311tH 	13c 	Bi 37fi NaOH 	HILT 4 f1-7:11 

,ificir 	311"{ 	i 41WYfri s4 C1 ,1111 	c 

3Tarr f*-7 ,Ti14 (Aft Sr 7 faazrq 	 

cE14 oblair-I4, WI D 	N(71 	I A, B, C 

D 444 	? 	1fEWB.  fff%17 I 
	

20 

f-11-dreirkddatirTh1713:1I # ?AWE (A), (B), (C) 3.117(D) 

: 
	 20 

(i) n-311 6" 	+ 71.211F 11:1 ttia + Zn 
11-ht H2O —> (A) (C12112403) 

(ii) (A) + itrq141ter tTITT alTF 	Cr03  
(B) (C 12H22°3)  

(iii) (B) + C21150-  Nat, fib( 

	

	

(C) (c19H2803) 
qTflTr7 -> 

II* e-  Tr 114 —> (iv) (C) + 	TO 
(D) (C161-1240) 
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CH 

CH3  

CH3  

C113  

C=0 

CH3  

(c) 	crotonaldehyde 
	

C = CH — CHO on 

C113  

refluxing with dilute NaOH produces a product of 

chemical formula C1011140. What is the structure 

of the product ? Write mechanism of the formation. 20 

3. Show the most likely steps in the following 
transformations : 	 15x4=60 

(a) 

OH CH3 

H+ 
C —OH —> 

CH3  

12 O  
(b) CH3 - CH2 - CH2  - CD2 - NH

2 
I I
1
0 

 

CH3 - CH2 - CH2 - CD2 - OH + 

CH3 - CH2 - CH — CHD2  + 

OH 

CH3 - CH — CH2 - CIID2 + 

OH 

CII3 - CH2 - CH = CD2 
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CI-I3  
OH 

C 011 

CH3  

CH3  

CI- 3  ,C=O 

0113 
+ 

CH3  

CH3  

(in) p-if2m ph d 
	 C CH -- CHO 

CH3  

NaOH NT tciff-4+17T Lf-{ (R-iiirich 	c ionmo 

aT 	3-arc TqraT 13-NR 	*iktIrlf ARO 

farq- T qiNgicer fati7 I 	 20 

TNIft.TT tiTratir tikul 
15x4=60 

HONO  
MO CH3 - CH2 - CH2 - CD2 - ." 	H 20 

C113  - CH2  - CH2  - CD2  - OH + 

CH3  - CH2  - CH - CHD2 + 

OH 
CII3  - CH- CH2  - CHD2  + 

0II 

CH3  - CH2  - CH = CD2  
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(c)  
a 

I 

\./N CI 0 

CH30 
(d)  

a 

OH 

+ CH 
'\./ CHO 

Li 

 

= CH - f?Ph3Br-  + base 

+ Ph3P0 

C1130 

4. (a) Optically active exo-norbornyl tosylate (I) produces 
racemic products of exo-norbornyl acetate (II) in 
presence of KOAc in HOAc. Explain the 
mechanism of conversion. 

OTs OAc AcO 

(I) 
	

(II) 	20 

(b) 0 - OH produces 

	

	CHO as a minor 
CHO 

product in acid medium. What is the mechanism of 
conversion ? 	 20 

(c) Dihydropentalene (C8118) is treated with two moles 
of n-butyl lithium and it produces a white 
crystalline compound A. NMR spectrum of A is as 
follows : 

a doublet S 4.98 J= 3 Hz 

b triplet S573J=3Hz 

and peak ratio of a : b = 2 : 1. What is the 
structure of A? 	 20 
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(Tr) 0 	
± 

Cl 	O"'" 

CH 0 

(Er) 	0 	+ CH2  = CH — PPh3Br + 

+ Ph3P0 

C1-130 

4. () Ncbl Ylohcb #F-04 -#7#)--iicifPet of frAz (I) II0Ac 

KOAc 	31Tif-alt   k*eZ (II) 

37:11 37T% 	g I te‘tildkuf   Q• 

	I 

OTs AcO 

(I) 

 

(II) 	20 

(7) 

0 — OH aiwttcr Triv4tr TT 3R-Fr aKR 1/2 cii* 20 

\ CHO BTT-q 	te041cRuf 	qi ichccf 
CHO 

44-11t ? 
	4e1(11-1 (C81-18) 	n-9fa7 c-t1rwr 1/2 
*A-  1/2 Ti-r21 amtuRcr f1/2-qT ‘11(11 	3I tqe' 

.ANIF7TT A dc471.VcIr t I A 

frp-fortqcr'g : 

a ft-1/2 8498 J = 3 Hz 

b rich 8 5.73 J = 3 Hz 
aft a : b r f7RE17 &TUT = 2 1. A t 41(tHr WEFT 
t ? 	 20 
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5. (a) Tropolone 0 has following 

SECTION B 

characteristics : 

(i) Has high dipole moment (3.71 D). 

(ii) Follows Reimer — Tiemann reaction. 

(iii) Couples with diazonium ions. 

(iv) Follows nitration with dilute HNO3. 

What class of compounds does tropolone 
resemble ? Is it stable in acid or basic medium ? 
Explain. 	 12 

(b) (i) on heating produces 

trans 9,10-Dihydronaphthalene. What is the 

mechanism of this transformation ? 

f3-Lactone 

CO2I1 

CH 
/ \ 

0 CHBr 
\ C / 

can be obtained by 

I I 
0 

treatment of sodium maleate with Br2-water. 

Explain the mechanism of its formation. 	12 
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() zNIik 

iSiu4 13 

OH 

0 * C.14-fordcr 3Titravui 

(i) dm-4  fggq 3470 	(3.71 ll) 

(ii) af(Tr-sn-T 317-ror TrdT # I 

(in) 5:11.-1z141 3170 	TIT2T 	<4.11(11 	I 

(iv) c1 	 HNO3 * (114 -11Q0chkuI 4 f 	NiIII *-{7 

I 

L cl 	 711fTlt  	 ? wqr zit 
zrr wtrzr 1:ITV:Pi > -Rift 	? 	trA7 I 	12 

if.f 9,10- 	• 41 	d 47f =nor t I 

ichc-4 	# ? 

CO2II 

CH 
/ \ 
0 CHBr 

iii) p-4-4z1--4A c 	Br2-"ld TrOTTT 

0 

,344I1 4 alki 3111Tf f*R:IT 	*-icbc1i 

I 3Tr* fdT9-9.  * qiRcbcci 
12 
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(c) (i) 	Draw the rough-sketch of NMR spectra of 

CI-I2Br — CHBr2. 

(ii) Which bond has higher frequency in IR 

spectra ? 

(1) — C N 

(2) — C E C — 

(d) 	1,4-butadiene carrying alkyl or aryl 

substitution on C-3, can photochemically 

rearrange to vinyl cyclopropane. 

R R 

12 

 

Explain the transformation 

(ii) What are the structures of pyrimidine 

nucleotides present in DNA ? What are the 

structures of their purine conjugates ? 

(e) (i) The rate of rearrangement of 

hydroazobenzene to benzidine is proportional 

to square of concentration of II' in solution. 

Explain. 

12 

(ii) Explain the mechanism of thermally allowed 

concerted reaction between cis-1,3-butadiene 

with ethylene using HOMO and LUMO. 	12 
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(7) (i) CH2Br — CHBr2 	NMR *4r1tf 	T 

3ar fay wd-r-17 I 

(ii) IR 14474 #  	'4q i dctick alTlfB 

	 * ? 

(1) — C E N 

(2) — C C — 
	 12 

0ED 	C-3 7 	711 Rcer srf-d-pirrit Tf g 
-44,RI-kRW-1 '14) 

f-no 	 Trwth 
1 

(,41cRur 	m-If77 

(ii) 	1-@g 	fcla#14 f4 ,4-15V1 Wir- 9.3Thd-T#t 

=t' 	 ? B-4 EEP 

-iktmicr .1441-a-41 	? 
	

12 

(i) e 	fligi1814 TAk4i*id" 417 

fry 111-  TftOT (:44 

(ii) HOMO 3-117.  LUMO 
firg-1,3:RELW-{R.  3417 1 21-1d-1-a. a1 r 

sI4-11(Acl: 	 RH 	rod 	If Tr 

qiRaw4 	,H41*115 
	

12 
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the mechanism of 

CH3  

o
)_ I 	 

C— (0 

CH3  

formation of 

01-I bisphenol. 

7 

(ii) Write 

6. (a) A or B when treated with KN(C21-15)2  in diethyl 

amine, it produces only C9H11N. What is the 

product ? Write mechanism of its formation. 

– CH2  –NH – CI-13  

A= 0 

B= 
C112  

0 	NH .3  CI 
(b) Treatment of CII2  = CH – CN with NH3  produces 

NH2  – CH2  – CH2  – CN and 

NH (– CH2  – CH2  – CN)2. Write mechanism of 

formation of these compounds. 

(c) (i) 	How can adiponitrile (N = C – (CH2)4  – CN) 
be produced from acrylonitrile ? 	 8 

15 

15 

F-DTN-M-DIFB 	 16 	 [Contd.' 



6. () A ZIT B 	•314 51* I.& Zr@ tft# 	KN(C2H5)2  

747( dqt lRcff 7:IT 1/411dr 	.q# 	C9H17 N 

3ezM 4,*(1f # I 	37:TR 	* ? 34 ffiTq7 

Kt qincbccr 4-d-r- I 

- cH2  - NH -CH3  

A= 3 

B= 

- CH2  

0 	NH 

CH3  
Cl 	 15 

MO CH2 = CH - CN f NH3  TITZT dtc41( 

NII2  

NH 

zirrr*-'r 

- 

(- 

CH 2 - CH 2 - 

CH2  - CH2  

CN 3#-{‘ 

15 

- CN)2  6(-W WMT 

4 fa-fq thr-a7 I 

(Tr) (1) 1,r8q -1I .415(4 (N E C - (CH2)4 - CN) 

1,0,61.110(4 Few AST( 3eTrr-c-a f*-zrr 

Bchclf e 	? 8 

CH 3  

(ii) HO C — KO) 	OH aiik-(4, 	ilcf 

fatqq 	qf icbctr Thfig7 I 	 7 
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(d) (i) What are the products produced when 

phenyl acetate is heated with AICI3  ? Write 
the mechanism of formation. 	 8 

What is the structural difference between 
Nylon-6 and Nylon 6,6 ? What are the raw 
materials of their synthesis ? 

	
7 

OH 

7. (a) Resorcinol a 
	

is heated with NaHCO3 
OH 

under pressure. What will be the product after 

acidification ? 
	

15 

(b) Which has higher stretching frequency in IR 

spectra ? Explain. 

—C — Br 

OR 

ii) — C — Cl 
15 

(c) On treatment with aqueous HBr, both cis and trans 

2-bromocyclohexanol are converted into the same 

product. What is the product 7 Explain with 

mechanism of conversion. 	 15 
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(E) (i) 	'*1 .kEH@ ktia 	AIC13  TIM 71# f*-41.1 

311cli e, Td I 	3-e4Tq 4q1. Fly * 2 

fq-c4q gilichrt 5R7tr- F--A7 I 

(ii) 	 31'7 ruse-1146,6 

3t-d7 * 2 34 

4-11c1 c1-4-11. 	? 
	

7 

OH 

7. () 	 0 	NaHCO3 T[T2T 

011 

3N17 rltir   e I 31- trr 

3-0TE4 -1411 ? 
	

15 

31-1 31RTc1-qTrr1 	qHreirdrr 	fzirr dtr441( 

14411.1 31* * ? 

(i) — c —Br 

-Err 

- C - CI 

*4l Fifir 	614t11 	fth7 qII4 7, fir451att VLI 

4-114-111-0 	lm fr 77-11-q 

(c)4ic1 	kci 	 * 14e 3747 .14-41 * 2 4,-Ru1 

15 

(T) 

15 
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(d) What are the reagents (A, B and C) used for the 
following conversion : 	 5x3=15 

R R 
I IA R 

R—C—C—R 	C=0 
I 	I 

OH OH 

(ii) C6H5  — C — CH3 	1 > C6H5  — C — C — H 
in acetic 	II 	II 

	

O 	acid 	0 0 

Heat 0 0 

8. (a) Write down the products of the following reactions 
with chemical equation : 	 5x3=15 

(I) B2H6  
R — CH = CH,, 	> Product 

(ii) H202  

(ii) R — C — H + C2H5  — 0 — C — CHN2  
II 	 II 
0 

He 	 Product 
CI 2012  

0 (i) NaHSO3  
(iii) C6115  — N 2C1 	

0  ED 	
> Product 

(ii) H, OH 

(i) 
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(E1) c1Hrlr 	d t 1Ic1kUl 	fdt, 3  3fir*4T (A, B 

C) tv-ir 	: 	 5x3=15 

R R 
I 	I A  

R-C-C-R — > C=0 
I 	I 	 It /  

01101I 

(ii) C61I5  - C - CII 	B > C6I15  C - C - II 
II 	II 

0 	3.11 	 0 0 

8. 	() 	15(-1 315-7113# 	 1ItiR1 -14) 

t41I oht I 	14121 tdfli7 : 	 5x3=15 

(i)  
(II 13,116  

R - CH = C112 	 37-ifq 
(i1)11202  

(ii) R - C -11 + C2115  - 0 - C - CIIN2  
II 	 II 
0 	 0 

	> 3IFTEC 
CH2CI9  

ED 	(i)NalIS03  
C6H5  - N2CI 	 > 3711q 

1(1) e 
(ii) H OH 

(i) 
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(b) Identify the product of the following reaction with 

mechanism : 	 15 

Rt 	/R3 	C21-15A1C12 
C = C 	

> 
	  Product 

R,/ 	"R  (ii) WC16, 
4 	C21150II 

Indene C9118  rapidly decolourizes Br2/CC14. Only 

one mole of H, is absorbed readily to form C,FI to. 

Vigorous oxidation of indene produces phthalic 

acid. What is the structure of indene ? Tf indene is 

heated with strong acid, what product is formed .? 15 

(d) What are the reagents used to distinguish the 

following pairs ? 	 5x3=15 

(i) Primary alcohol (C211501-1) and tertiary 

alcohol (t-Butyl alcohol) 

(ii) Cyclohexane and 1-Cyclohexene 

(iii) I-hexyne and 1-hexene 

(c) 

F-DTN-M-DIFB 	 22 



(ar) PIHRIFLIci 311-14rWR 	cbcci 	UI.21 	9? 

%.tr 1-1 .6914 t'f7.9 : 	 15 

ILL \ 	/ 	(9 C2115A1C1., 	 
C C   .3 lc,' 

R. 	\ B 	(ii) WCI6, 
4 	C211501-I 

$? 	-r 0148 	.-;11 N BriCCI4  (1;1 f 	7 =ht kis 1 

t I C9II10  T414 	1-(111 112  Wi tqT4 1113 ct Hid 

31.1 	ard"RirriM Fldr 	I 81-1 	9971.  

.3119:51T7( 21-r7- 	 411 I 51•( 

k44.-c4(11.  chit 	? T1R 5514 ¶ 1,Ic4c4 3-11 1 	f 12:1 

fong 	 .3 Id, vcidt-11. 	? /5 

(9) fro-fyiRld  	f9lic-4 Tr4 

3TF -iit 	-i:kirr9 fwzrr 	? 	5x3=15 

(i) 5112-1117T qkc117 (C2II5OH) 347'  t47-4 

(1c-c141-1(1 (t-9f 

(ii) *1154f:414i 31tt 1-C-1154vilii 0144 

(iii) (1-hexyne) alt{ 1-qSciti (1-hexene) 

(T) 
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.(t1144.-I ?ON 
17494:M II 

*Hel 	riot 

  

 

300 

  

39-al  

s779- 	37k 3I   Duff 

sin sTH a4) 4TE274 4 A-4 Jii4 El& &-erW 

371* Sr4W-cl - 7rilea g, 3T17 s\Lr #-Tumf cnt ‘-titc 

gur-F5 ER-  3tr-thw ThOz-  Rna-  off 
Wcn-  41-tr rillk srdw-- Eff 97 J&II?Id armor 31-PdThffi 

3787 f r7 Triezirr#&-4 717  JrN qzTht 313.167 P0-4 

tL1 e_941 13/IT 5 3/frdref / 	gn # gF;r -  UM'S-  21 
OH-TT-m4 eWSR7 FT?. --P7 (1)4 weal 	a7/31Lf 
zIf 377-drafT e-  3creg 31W chl era 0017  fferr 

PffuTT7L7 

stRTsfitc.itzPtiff3iTsrct3r--  fer/R7 / 
010 rich 3127-r re7-  

iqi g-1 

zre--guf z4F-  311v3ciw 't 3m 41 W47 pe 	 
P 	a1P4/34-$70 trc W127-?1121 

I otitof 3121 z7  g 31774 TIT1 WI arr Gca frke.  
30 sr 4 Rif Thve4 svw a 401 w41/34-nnTY aar 
?MITI i'1 77P T4 wet w 04* xy-fffur eru 

JrN 	# WO Ent g 	e TT* 4inu 
and urral 	Fre w4- 	itn1 3tW 

ota, MT Wed g 

Note : 	English version of the Instructions is printed on 

the front cover of this question paper. 
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