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CHEMISTRY 

Paper II 

Time Allowed : Three Hours I I Maximum Marks : 300 I 

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-book 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. 
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SECTION A 

1. . Answer the following : 10x6=60 
(a) Which one of the following compounds Is more 

basic ? Explain with reason. 

I 2 (CH) N Ph . 3 2 

(II) 

(b) Write the structures of the reaction products from 
succinimide with bromine and aq. KOH. 

(c) Acetolysis of compound (A) is 1011 times faster 
than that of (B) with retention of configuration. 
Account for this observation. 

H 

ｔｳｏｾ＠

(A) (B) 
(d) How would you synthesise the following compound 

using aldol condensation ? Give the structure of 
starting material (A) and the mechanism of the 
reaction .. -

(A) --"': @:( 
CHO 

• 
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1. Rklf<'lf&ct it ﾷｾ＠ <()f'OJQ; : 
10x6=60 ('li) f.Jk"ff<;'jfu!ct <ilfl1<hl -q it cnr.r-m <ilfllifi am ｾ＠ｾ＠ ? ifii{O! ｾ＠ ｾ＠ ﾷｾ＠ chlMQ; I 

X 52 (CH3)2N Ph (CH3)2N Ph 
(I) 

(II) 
("&) ｦｬｩＮｦｒｉｒＢｬｬｾＶ＠ it· :ail4l"i 3l'h: ＢＱｾＢＱ＠ KOH ?!; m2l ｾ＠ Ｓ｜Ｇ＼ｬｬｾ＠ ott ＪＪｈｉｾ＠ ｦ＼ＮＱｦ｀ｾ＠ I 
(1f) fil«Jifl cit iiHII!; ｾ＠ ｾＧ＠ <ilfllifi (A) <liT ｾＭＳＧＱＴＢＱＲＺＢＱＬ＠ (B) ?!; ｾＭＳＧＱＴＢＱＲＺＰＧＡ＠ it 1011 ｾ＠Ｕ｣ｴＸｾ＠ ｾ＠ ｾ＠ I ｾ＠ ｾ＠ ?!; ifiRUI ｩ｀ｾｑ［＠ I 

H 
H TsO TsO 

(A) 
(B) 

ＨｾＩ＠ ｾ｣ＭＶｬ＼ＮＱ＠ fi"'+i <liT ｾｴｩＧｬｬｬｬ＼ＮＱ＠ ｾ＠ ｾＧ＠ ｾ＠ Rklf<'lf&ct <il fl1 q:; q;r fcntf m +i ｾＣｉｾ＠ u 1 <WI ? W'3il<ft fll'llfl (A) ott B{iHL :oW: ｾ＠ <liT "liRW<'I 
ｩｩｬ｣ｴｬｾｬＡ［＠ I 

ＨａＩＭＭｾ＠

CHO 

ｃＭｄｔｎｾＭｌＭｄｉｂ＠
3 [Contd .. ] 
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(e) How will you synthesise 1,3-pentadiene starting 
from piperidine ? 

(0 How would you synthesise (A) shown below using 
Beckmann rearrangement reaction ? Show the 
proper geometry of the intermediate. 

C6H5 - CONH--@--OCH3 

(A) 

2. (a) Azulene possesses dipole moment 1·0 D and 
electrophilic substitution m it occurs at the 
position-! of the five membered ring. Provide 
explanation. 20 

(b) One of.the following hydrocarbons is much more 
acidic than the other two. Justify your answer 
considering the stability oftheir conjugate bases. 20 

(c) 

(A) (B) (C) 

. . Explain the following with reasons : 10x2=20 

(i) Electrophilic substitution of pyrrole is easier 
than benzene. 

(ii) Furan undergoes Diels -Alder reaction more 
readily than pyrrole. 

C-DTN--L-DIB 4 [Contd .] 
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(s:) FYi'lftsl"l it aW'li C!ilit SQ;, 3WI ＱＬＳＭｱＲＱｳｬｾｻＢＱ＠ COT 
ｦｩｾ｀ｬｱｵＱ＠ fcntr WliR ｾ＠ ? 

('Ol) 3WI ｾ＠ ｾ＠ ll1l: CA) COT ｾ＼ｬｩｍ＠ ｧＢｬｾＢＧ＼ｬｦｩ＠
, ｾ＠ COT •wi1•1 C!ilit ｾＬ＠ fcntr WliR ｦｩｾ｀ｬｱｵＱ＠

ｾ＠ ? ｾ＠ <€1 fi:J>M<i 'illlf4R9 ｣［ｾＱｦｾｖＺ＠ I 

C6H5 - CONH-@-- OCH3 

(A) 

2. ('!i) ｑｾ｣ｴｾＧＢ＠ COT fu:wr ｾ＠ 1-o n m-m ｾ＠ 31'h: ｾ＠
ｾ＠ @I Cf? 1 "1 A til ｾ＠ fct ｾ＠ I q "1 l1fq '12 <il a;w:r <€1 ft:<l fct -1 

'4\ bl f C: \"1 m ｾ＠ I ｾ＠ 'IT\"1' COT fll il <ii{U I ｾ＠ fj\"1 

＼ｩｬｾｖＺｉﾷ＠ 20 

(<9) f.i'""1f<.1f<S!i1 ｩＡｬｾＪｬ＼ｩｩｬ＼ｦ［ｻｪ＠ ii it 1!,Cii, 3P:r ｾ＠ <€1 • 
'<ii'@ ｾ＠ ilirffi'l ｾ＠ I ｾ＠ ｾＺｊ＾ＧＧｩｬ＠ ｾ＠ ｾ＠
+<llf'lii:j '4\ f<1ill\ C!ilit ｾＮ＠ ｾ＠ 3W ｾ＠ ｾ＠ ii 
<;01€\ W <ilf"ll!> I 20 

(A) (B) (C) 

(Tf) 'i'fi.!i ｾｦＱ＼ｩ＠ C!ilit ｾ＠ f.i'"""lf<.1ftl<i <it 'fll1! ＼ＧｨｬｾｶＺ＠ : 
10x2=20 

( i) <i\ ilfl '"1 <€1 • ' fq {l <.1 COT ｾ＠ #I Cf? 1 "1 A til 
ｾ＠ :>"lJ<;I allfiH ｾ＠ I 

Cii) fi1u<.1 <€1 •• ｾ＠ ii :slcti - ｾ＠
ｾ＠ ＳＱｦｾ＠ ｾｩｨｬ＼ｩｬ＠ it ｾ＠ ｾＮ＠ I 
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3. 

• 

(a) e 
Why is CN (cyanide ion) a highly specific catalyst 
for the benzoin condensation ? Formulate the 
product(s) m the following reaction with 
mechanism: 

KCN ? 

(b) Give the mechanisms for the following 

20 

transformations : 1 0><2=20 • 

ｾｃｏｏｈ＠

Br 

NaNII:! 

(c) The compound (A) shown below can be synthesised 
from (B) as well as (C) using alkoxide. Name the 
reaction and propose the mechanisms. 

C6H5 - CH2 - CH2 - COOR 

(A) 

C6H5 - CH2 -CO-CH2 - Cl 

(B) 

C6H5 - CH(Cl)- CO - CH3 

(C) 

20 
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• 

3. ('f>) q:m clli{UI t f<n ｾ［＾ｾＱｾＧＱ＠ fii'H'"l ｾ＠ fu"Q: CN
8 

( tll ｾ＠ '11 ｾ＠ 5 :a:rr<r'1') 3lffif fCi f.< I ｾ＠ 3 Bl {'f> t ( 
f.P•<i f<!'l f@ ｾ＠ if, 'l ｩｾ＠ 'hii'l "iffiffi ｾ＠ m I C:: 

ＨｭｬｾＩ＠ 'liT fcHi-1'1 chlf'i!Q; : 20 

· ___r:;'\_ · · KCN 
C6H5 - CHO + (CH3)2 N--&- CHO ? 

ＨｾＩ＠ R'"'if<!'lf@ {i"qj(j{OTI ｾ＠ ffiQ: ＧＢｬｩｾＧｨｩｩＧｬ＠ ＼ｉｾ＠ : 10x2=20 

N02 

(i) $ • CN° 

Br 

' • Ell 

ｾｃｏｏｈ＠

Br 

(,:::y CH2 - N( CH3)3 
(ii) v NaNH2 

(ll) Ｎｾ＠ f<::<11'll TfZ!T <i1fil'h CAl, ｑｦｦｩ＼ｒＢｬｬｾｳ＠ ·'liT ｾｾＧＢＱＱ＼ＮＱ＠

ｾ＠ ｾＧ＠ CBl it 31'h: W1' m (C) it fi ｾ＼ＧＱｦｩＱＱＱ＠ fcli<rr 
;;rr tli.hlil t I ｾ＠ 'liT ;:nl1 ill ＱＱＱｾ＠ Q; 31R 'l ｩｾＧｨｾ＠
'liT ｾ＠ act'!@ chlf'i!Q; 1 20 

C·DTN··L·DIB 

C6H5 - CH2 - CH2 - COOR 

(A) 

C6H5 - CH2 - CO-CH2 - Cl 

(B) 

C6H5 - CH(Cl)- ｃｏｾ＠ CH3 

(C) 

7 [Contd .] 

www.examrace.com

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


4. (a) "dl-pair of threo-3-bromo-2:butanol when treated 
with HBr fumished dl-pair of 2,3-dibromobutane 
whereas the dl-pair of erythro compound gave the 
meso isomer." Explain with mechanism. 

(b) How would you carry out the following 
transformations ? Indicate the reagents used and 

20 

show the mechanisms involved. 15x2=30 

' 

(i) Aniline + Acrylaldehyde ＭＭｾＮ＠ 00 
-

(ii) C6H5 - NH- NH2 + C6H5 - CH2 - CO-CH3 

• 

Ｍｾｾｃｳｈｳ＠

ｾ＠ CH3 

(c) Alkaline hydrolysis of 

(C2H5)2 - N- CH2 - CH(Cl) - C2H5 produces 

(C2H5)2N- CH(C2H5)- CH20H easily. Account for 

the observation. 10 

C-DTN--l-DIB B [Contd .] 
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j 

1 
l 
I 
I 

I 

I 
I 

4. ('co) Ｂｦｵ｡ｮＭ｡ＮＺｯｗＺｉｔＭＲＭｩｩｬｻｾ［ＺｦｬｴＮＱ＠ ｾ＠ dl-?fli CfiT ｾ＠ HBr it 
d4i'll\ WIT "lf'1T <It ＲＬＳＭｓｉｾｬｩｦｩ＾ｦｬｩｩＯｻｾＧＱ＠ CfiT dl·?fli 

d('<l ?I ｾＳｬｬ＠ "'ii! fch ｾ＠ <i1 fi ICfi ｾ＠ dl-?fli it itm 
fF11Cl ｾ＠ cfl >TJ1'([ ｾＳｬｬ＠ I" ｾ＠ ifSI Cfii<1 ｾ＠ ｾＮ＠ mU <m1 

Cfit ｾ＠ Cblfllt; I 20 

c ｾＩ＠ 3lT'i f.! '"'1 ｲｾ＠ r ｾ＠ (1 ¥ q i (1 "" n CfiT fcnff wm:· fi Ｂｾｉ＠ (.'1 ＧＢｾ＠

ｾ＠ ? ｾＧｅ＼ｩＧｩｬｴＮＧＱ＠ fcn1l: "'f.t ｾ＠ ｾ＠ ｾ＠ ;wr 

Ｂｬ､ｬｾｴ［＠

ｾｾｾｦｾｴ［＠ I 

am ｾ＠ i'f ｾｲｲｲＧｬｴＮＧＱ＠ ｾｩｇｩＢＧＧＢ［Ｌ＠ <!it 
15x2=30 

(ii) C6H5 - NH - NH2 + C6H5 - CH2 - CO - CH3 

ＭＭｾｃｳｈｳ＠

ｾ＠ CH3 

(11") (C2H5)2 - N - CH2 - CH(Cl) - C2H 5 CfiT ｾ＠

ｾＭ＼＾ＱＴＢＱ＼ＡＧＱ＠ 311flHl it 

(C2H 5)2N- CH(C2H 5)- CH20H CfiT 3t<lli!;'1 C!i\dT 

ｾ＠ I ｾ＠ ｾ＠ ｾ＠ 'lJI(OI ｩｩｬ､ｬｾｴ［＠ I 10 
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SECTIONB 

5. Answer the following : 
10x6=60 

(a) Give the structure of (A) and its conversion to (B) 
with mechanism for the following transformation : 

(b) 

Ｐｾ＠ hv 
(A) t. Q 

0 
(A) 

(B) 

. How Malaprade oxidation is used to determine cis-glycolic units in sugars ? Illustrate with one example showing mechanism. 

(c) An organic compound of molecular formula 
C4H9NO showed the following PMR data in 1i (ppm) 
scale: 

2·9 (t, 4H), 3·8 (t, 4H) and 1·8 (broad singlet, exchanged with D20, lH). 

Suggest the structure of the compound 'assigning the reasons for the peaks. 

(d) How will you differentiate the following pairs by IR 
spectra ? 

5x2=10 
(i) R- COOCH3 and R- CO -.0- COR 
(ii) CH3 -CHO and CH2 -CH2 '-':._/ 

0 
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5. f.p•OJf<.'if<!ld ｾ＠ 3'R c;1f<iil!; : J0x6=60 

('li) ｒＧＢＧｬｦｾｦ｀､＠ 'l"4ii1\01 ｾ＠ ｾ＠ (A) 'lit fi\il'"il am: 
;qjfSiijii<j <ilf dct0l{9 ｾ＠ Sll: d€'lil (B) i:f '(i'qj(j{OI 
＼ｩ､ｬｾｬＡ［＠ : 

Ｐｾ＠ Q hv (A) 
ｾ＠ /, 

0 
(A) (B) 

("&) ｾｬ｣ｨ｜ＱＳｬｦ＠ i:t ｴｭｲＭＧ＼ＮＧｬｬｾ＼ｨｬｦｾｩｪｩ＠ ｾＧｬｩｬｾ＼ｦｩ＠ <ilT ｾ＠ <nB 
ｾ＠ ｾ＠ ｾ＠ ＼ＮＧｉｉｾ＠ :S 31f <"Rfl iji(U I <ilT mT "5T'lil"( ｾ＠ Rl111 <.1 
f<n<1T ;;miT ｾ＠ ? ｾ＠ O!Td" q;) ;q ifSI4it<l ｾ＠ Sll:· ｾ＠
<l<ll!\01 ｾ＠ ｾ＠ ｀ｾｾｾｾ＠ I 

(lT) C4H9NO ｾ＠ 311f0Clili 'lli4_t11 cm0t ｾ＠ ilil<fR'li <i1fil<ll 
ｾ＠ 15 ＨｰｰｭＩｾ＠ i:f ｦＮｊＧＢＧｬｦｾｦｴＮｬ､＠ PMR SICT ＼ｾｬｦｬｬｬ＠ : 

2·9 (t, 4H), 3·8 (t, 4H) affi: 1·8 Ｈｾ＠ ll:<ll<ll, 
D20, lH ｾ＠ ｾ＠ 31Gffi <t<<:"il) 

d'"f <i1 fi I <ll 'lit fi \il''il Ｂ｜Ａｾ＠ ｉｾ＠ !!: affi: fill {9 U ｾ＠ <ll 1\U I 
R ;q t1 ch1 f<ilq: I 

(tr) IR ｦｬｬＦ＼ｰｾＧｪ＠ ｾ＠ iiTU 3W1 ｒＧＢＧｬｦｾｦ＼ＹｩＱ＠ :rm ｾ＠ ｾ＠
mT "5T'lil"( ｾ＠ <Wl' ? 5x2=10 

(i) R- COOCH3 affi:. R- CO-0- COR 

(ii) CH3 - CHO affi: 

C·DTN··L·DIB 11 [Contd.] 
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(e) Give the purpose of the following compounds m 
polymer chemistry: "2x5;JO 
. 
(i) Benzoyl peroxide 

(ii) Hydroquinone 

(iii) CC14 
-(iv) Ethyl mercaptan 

(v) Hydrogen peroxide 

(f) ｔｾ･＠ base peak (m/e) appears at 105 for one of the 

following compounds (A, Band C) and at in/e; 119 

for the other two. Match the compounds with 

appropriate m/e ｶ｡ｬｵ･ｾ＠ for their base peaks. 

(A) (B) (C) 

' " 6. (a) Thermal cyclisation of cis, trans-2,4,hexadiene 

gives cis-3,4-dimethyl cyclobutene whereas 

trans, trans-2,4-hexadiene gives trans-3,4-dimethyl . " cyclobutene by the conrotatory process. Explain 

using Woodward-Hoffmann rule. 20 

C-DTN-·L-018 12 [Contd"] 
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• 

｣ｩｬ､ｬｾｴｻ＠ : 2x5:10 

(i) ｾ＠ iil'i ll (.'1 'R3i'i<R'll ｾＺｳ＠

(ii) ｾｉ＠ ｾｦｬ＠ filq ;jj "l 

(iii) CCI4 
' 

(iv) lifl!R'f 'lif> «: "l 
(v) ｾｾｾｾｬＢｬＢｬ＠ ＱＺｦ＼ＺＳｩＧｩ＼ｒＧｬｩｾＺｓ＠

('<!) ｒＢＧｩｦｾｦ｀＠ <ilfl1<!i\ (A, B 3i'h: C) ｾ＠ it 1l:'fi ｾ＠ full: 
3W-m ｾ＠ l<il { (mje) "51'1iG. -mrr ｾ＠ 105 '1\, 3i'h: ar.:<! 

ｾ＠ ｾ＠ full: ｾ＠ mfe : 119 '1\ "5l'liG -mrr ｾ＠ I 4J fi1<!i\ 

C!lT 3ill1n: ｦｾｬｻ＼ｬｻ｜＠ ｾ＠ ｡ｱｾ＠ mfe lfRT ｾ＠ "flm ｾ＠

ｦＴＨＮＧＱＱｾＨｻ＠ : 

(A) (B) (C) 

6. (Cfi) ffm; ＿ｦｦｩＢＭＲＬＴＭｾｩＮｒＧｬｩＺｓｉｾｻＧｩ＠ C!iT dlcflll ｾﾢｦｩＩｃｦＩｻｏｉ＠

Rm-3, 4-:S ｉｾ＠ A [4(.'1" fll ｾＧｬｦｦｩｾ＠ c.l "l J;fey'f Cfi\dT ｾＬ＠
' 

"1cilf<ll ?frr, ＿ｦｦｩＢＭＲＬＴＭｾｩＮｒＧｬｩＺｓｉｾｻＢｬ＠ <t1"1{12ciJ m ｾ＠

mr ＿ｦｴｆＭＳＬＴＭＺｓｉｾａｦｬＡｒＧｦ＠ ｦｬｬｾＧｬｦｦｩｾ｣ＮｬＢｬ＠ J;fey'f Cfi\dT ｾＮ＠ I 

ｾＭ ｾＧｩｬｦｬＧｬＢｬ＠ Rll'l C!i1 ｾｾＱＱＱＨＮＧＱ＠ ｾ＠ ｾＮ＠ ｾ＠ <lffi 

c€1 ｦｬＧｬＺ［ＱＱｾＨｻ＠ I 20 

C-DTN--L-DIB 13 [Contd.l 

www.examrace.com

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


(b) How would you explain the transformation of 

butadiene to (A) and (B) by one route but (C), (D) 

and (E) as shown by a different route ? Give the 

mechanism for the transformation. 

ｾ＠
hv cC+ ce +V sens. 1 hv (C) (D) (E) 

<[> +Ll 
(A) (B) 

20 

(c) A peptide was synthesised from phenylalanine, 

tyrosine and lysine in the sequential order by 

protecting first the amino group of phenylalanine. 

Write the .structure of the peptide showing the 

reagents used in various steps. Will the newly 

formed peptide be acidkor basic? Give the reason. 20 

7. (a) Explain why (2 + 2) thermal cycloaddition of two 

molecules Qf ethylene to cyclobutene is forbidden 

but photochemically allowed. Explain this result by 

·using HOMO-LUMO concept. • 20 
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(<:9) ｾ＠ ｾ＠ ;:ft;) ｒ［＼Ａｬｬｾｬ＠ Tf<lT ｾＮ＠ ｾ＠ llJlf ｾ＠ mr 
ＢＧ｛ｃＺｉＤＱｾｻＢＱ＠ 'liT (A) am (B) <t't li'4i<WI am ｾ＠ 3Pl 

"llT'f ｾ＠ s:fu _'3'8<'111 (C), (D) afu: (E) <t't li'4i<RUI, 311'1 
ｾ＠ WllJ\• it ｂｉＧｊｾｉｾｾ＠ 7 {i'yj(i(OI ｾ＠ ft;m: ｾｪｦＬｲｱ［Ｈｇ＠

＼Ｑ｜ｩｩｾｖＺ＠ I 

hv 
ｾｾｾ＠ sens. 
lhv 

<[> + Ll 
(A) (B) 

cC+ 
(C) 

("'T) i'h f.r ('[ ｾＨＧ｛＠ I ;fl '1 , 2: I ｾ＠ {I tfl "l am ('[ I ｾ＠ tfl "l it, ｾ＠ ｾ＠
ｩＧｽ［ｦＮｲＨＧ｛ｾＨＧ｛ｬ［ＺｦｴＢｬ＠ ｾ＠ ｾ＠ ｾ＠ 'lit wa:rr ｾＮ＠ 31j¢fi4. 
it ｾ＠ q «: ｉｾ＠ s 'liT Iii ｾ＠ c:'i ｾ＠ o I f<li<:rr Tf<lT ｾ＠ I fc!f'lffl 
il(an if ｾ＠ ｾ＠ <tt ｣［ｾＱｦｩｩ＠ ｾＮ＠ ｬｩﾫＺＱｾｳ＠ 'lit 
B\il'll ｾ｜ｩｬｾｬＡ＾＠ 1 ＼ｴ｜ｩｬｾｬＡ＾＠ ｾ＠ ｾ＠ OAT g31T ｃｩﾫＺｬｾｳ＠

20 

ＳＱｾｾ＠ ｾ＠ -q[ a,nWr I Cfii'(OI "4t ＢＧ＼ｬｩｾｖＬ＠ I 20 

. 

1. ('li) ｾＴｾＱｾｶＺ＠ ｾ＠ <FIT Cfil<"l ｾ＠ ｾ＠ ｾＰＱＢＱ＠ ｾ＠ c;r ｾ｡ｮ＠
'liT ｾｾｾｃｒＱｩＢＧ｛｣ＮｬＢｬ＠ <tt (2 + 2) \ilcflq ｾＭＡｩｩＧｬｩＨＧ｛Ｂｬ＠ ｃｊｾ｜Ｔ＠ · 

ｾＮ＠ ｾ＠ crm ｬｬｃｦｩｬｾｬＭ＼ｾｬｾｦＫＧＢ＠ <""l it 31j4<1 ｾ＠ 1 

HOMO-LUMO !ii'li0HI 'liT ｾｦｦｬＴＱＨＧ｛＠ ｾ＠ ｾ＠ ｾ＠

4R"II4 <tt ｾ＠ q,lf"ll!> 1 20 
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(b) (i) The exo-norborene (A) as shown below when 
heated gives (B) with complete retention of 
configuration ofthe migrating group. Explain 
showing the mechanism. 

D 
H 

(A) 

OAc 

ｾ＠ -OAc 

ｾｄ＠
(B) 

• 

(ii) "Photo reaction of acetone with (A) by 
sl (n ---> 7t*) process gives cis and trans 
products, but with (B) gives only one isomer." 
Explain. 

-

10 

10 

Ne 
F\ .A (eH3J2e = 0 + --.. + _ eN eN Ne 

)feN 
eN eH 

(A) 
_J 3. 
---..eN ml 
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(<9) (il ｾ＠ fcli -;fiit FGl!'MI 1fliT ｾＧ＠ ｾＭＢＧｬｬ＼ｯｦｩｕＢＧｉ＠
(A) Chl ｾ＠ Sli11B;ft ｾ＠ it fcl""liB it ｾ＠
1,JRUT it Wl .Tflf fcli<rr ｾ＠ ｾＧ＠ <1<f ｃｾｑﾷ＠ (B) 

J;fGR <!l\111 ｾ＠ I '1i1Si<!l('i1 <ij(11rl W, ｾ＠ ｾ＠

<1llM!!: I 10 

D OAc 
H 

(A) 

ｾ＠ -OAc 

V-I.D 
(B) 

(ii) ＢｾｂｬＲｬＢＧｬ＠ ctl 81 (n -> 1t*) mfil:r it ID\T (A) 
it wr ｓｬ＼ＡｬｬｾｦｬＱＱ＠ ｾ＠ tW am ?Rr d("<lli; 
J;fGR ｾ＠ ｾＧ＠ ｾ＠ (B) it Wl ｾ＠ ｾ＠
ｾＮ＠ 1l:Cfl W'1 I <wfl J;fGR <!l\ffi ｾ＠ I" ｾ＠

ｾｍｬｬＺｬ＠ 10 

NC 
(CH3)2C = 0 + F\ - rQ + 

CN CN ｎｃｾ＠ . 
CH (A) 

__/ 3 
----..CN (BJ 

C-DTN··L·DIB 17 
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(c) Predict the structure of the products in . the 
following reactions. Give the mechanism. 5x4=20 

0 

(i) ｾｮ＠ mCPBA 
? 

0 

(ii) D 8e02 ? 

(iii) C3H7 - C = C - Et 
Li 

liq. NH3 
? 

CH _ _..CHa 
. BH3 (iv) ? 2 -'Et H20 2 , NaOH 

, 
8. (a) When acetone 1s heated with NaOH (aq.) a 

product (A) is obtained which showed the following 
spectral features : 

IR (cm-1): 1695, 1620 
1H NMR (8): 1·90 (8, 3H), 2·10 (8, 6H), 

6·00 (8, lH) 

Mass (m/e): 98, 83, 55 (100%), 53, 43, 39 

Deduce the structure of A and interpret the 
spectral data. 30 
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I 

1 

(Tf) f.t"'if<:1f-l9Ci ｾ｡ｴｾ＠ i:i ＧＳＨＧＱＱｾ＠ <€! 
'i_Cl[jGH ＼ＮＱｩｬｬｾｩＡ＾＠ I lliGii!ifi:l Ｂｬｃｩｬｾｬｬ＾＠ I 

0 

(i) ｾｰ＠ mCPBA ? 

0 

yJl, Se0
2 

(ii) u ? 

(iii) 
Li 

C3H7 - C = C - Et ? 
· liq. NH3 

. 
CH BH3 (iv) CH _ __.. 3 -------''----+? 

2 -'Et H20 2 , NaOH 

B \i'H I . 'liT 

5x4=20 

8. ('ifi) ｾ＠ Qi;ftc.l'i c€1 NaOH (aq.) 'i!; ｭｾ＠ 1"fl1' f<llliT ;jffffi' 

t (i'Of 'Q',Cil '3('11<; ＨａＩｾ＠ m-w t ｲＮｊｉｂｾ＠ R"'if<!'lr@Ci 

ｴｃｉｾＴｬ＠ Ｚｭｾ＠ ｾ＠ ｾ＠ : 
IR (cm-1): 1695, 1620 

1H NMR (8): 1·90 (S, 3H), 2·10 (S, 6H), 
6·00 (S, lH) 

l(&j'1H (m/e): 98, 83, 55 (100%), 53, 43, 39 

(A) <€! fi \i'l 'i I 'liT f.t J 14 'i <hl M !!> am: f(j ｾ＠ 4l src:r 
'liT ＳＱｾ＠ ｾ＠ <hl.Mil> I 30 
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(b) Calculate the '-max for the· following compounds 
using Woodward - Fieser rule : 15 

0 
Ｉｾｃｈ Ｓ＠

(i) V -ococH3 

CH3 
0 

(ii) 

HOX?. COOH (iii) 
HO 

OH 

(iv) ｾ＠
0 

(c) How would you explain the carbonyl stretching 
frequenCies given below the structure of the • 
following compounds ? 15 

vmax (cm-1): 1727 1754 1802 1825 

C-DTN'·L-DIB 20 

www.examrace.com

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


I 

('T) 

(ii) 

ｈｏｾｃｏｏｈ＠
(iii) 

HO 

OH 

(iv) ｾ＠
0 

f.p:•tF<:1Rilrl <ilfi1<if 'lit ｦｩ｜ｩｈｉﾷｾ＠ :lRt ｾ＠ 7Jt. 'lil<?ff.i<"'! 
J«l1;:r <ill ｾｒＱ＼ｾＱ＠ <it 31rq ｾ＠ m w1 ｾ＠ 1 ｾｾ＠ ? 

0 0 

6 6 do! 
1754 1802 1825 
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'<'81£4'1 Rl$11'1 
ｾＭｴｭ＠ II 

' 

I C-DTN-l-DIB I 

1 ｾＰＯｲｩＺ｢＠ , 300 1 

Jici/(JJ ｾ＠ ｾ＠ 3ik 3iWft cfRT· # fNT ｾ＠ I 
ｾ＠ ｾ＠ ｾ＠ :RiT 1f/fZ(i{ # fuff ;;rr;t w&e 
!Jt?J(jji Jffi"<St :3{Tl$ ｾＭｬＢｬ＿ｦ＠ # R Tfl!T ｾＬ＠
3ik ｾ＠ 1f/fZ(i{ (j)f ?fl1'G Jffi'<SI ｾＭＡｪＧｒｦＨｪｪ＠ ｾ＠
1J?ff·1JI!O fff 3ifilxr f.!flre ?f!lR fff R JfRT 
mf&l I ｾＭｬＢｬ＿ｦ＠ fff Jffr!Rsm ｾ＠ ｾ＠ 31!dRm 
3Fl< !ibm 1f/fZ(i{ "4' fWff rre- ｾ＠ [ff fJ5)f 3f<ff 
'1tfi filiiiJ I 
ｾ＠ ?f.'MI 1 3ik 5 3/FM<i t I <iTi5T ｾ＠ # • # Ycil(jj '<SIUS # (J)lJ-W-(J)lJ T.!i5 Ｎｾ＠ !'J"f(jj'< 
fib<tfi. ifR w.'if ｾ＠ ｾ＠ cfi!Jte 1 
ｾ＠ 3/{Cj!8/(jj iff ?IT JqgTf) 3/i(jjf?)" (j)f i/4"1 
Jj)!Jte nm J"'ctlJ f.!Fcfre ii>I!Jte 1 
yci/(JJ ｾ＠ ｾ＠ 1m! H(.f(l 3i<ff ｾ＠ ｾ＠ 3R1 # 1m! 
rre- t I 
yrf}(jj)frJ'<SI"'_-;fJfrlqf (j)f ?1/Jf/"4 3f2f ｾＧ＠ Jf(J (f(jj" 
3P:r2lT "!" <WT Tfl!T iff I 

Nate : English version of the Instructions is printed on 
the front cover of this question paper. 
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