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SECTION..A"

[20Q.xl=20marksl
Choose and mark [Xl the most appropriate option from each set of choices

l. List the substituents in order ofpriority frorn highest to lowest on the basis ofCahn-tngold-
Prelog rule.

I. -OH II. {OOH llt. {H: IV. -CH:CH:
[ ]t>il>[t>tv [ ]tv>ilI >il>l
[]ll>tV>l>lll I llr lt >lV>lll

When 0.30 g of sucrose is dissolved in 10.0 ml of water and placed in a sample tube 10.0
cm in length, the observed rotation is +1.99'(using the D line ofsodium at 20oC). What is
the specific rotation of sucrose?

[ ]+66.3 t l-66.3 [ ]+6.63 [ l+0.663

3. Which ol the following contbrnrations is nrost stable?

H.l ( lt J

l

( ltr

( lt ( lt J ( lt

is COIIRIICTI

ll
J

ll

( lt J

llr II ll

l In the chair conformation, substituents on cyclohexane prefer the equatorial position
because:

[ ] It reduces torsional strain [ ] It reduces steric hindrance

[ ] It maximizes hydrogen bonding [ ] It minimizes angle strain

Which mechanism below is a single step nrechanism?

[ ]El [ ]E2 [ ]sul [ ]Elcrl
5

6

7

Which of the tbllowing statements about nucleophilic substitution

[ ] Sr2 reactions involve a carbocation internrediate.

[ ] Sy I reactions proceed faster in polar aprotic solvents.

[ ] SN2 reactions proceed via a one-step nrechanism.

[ ] Srl reactions involve inversion ofconfiguration.

Which of the following substituted aromatic compound is the least reactive toward
nitration?

[ ]Benzene [ ]Nitrobenzene [ ]Chlorobenzene [ ]Toluene

II



8

9

ln the addition ofHBr to propene, rvhat is the major product?

[ ] l-bromopropane [ ] 2-bromopropane

[ ] I,2-dibromopropane [ ] 2,3-dibromopropane

The specific rotation of optically pure adrenaline in water (at 25"C) is -53. The specific
rotation ofa synthetic adrenaline was found to be -45. What is the percentage of* isomer
in the synthetic mixture?

[]15% ll1.5o/o []85% [)92.50/"

Which of the lbllowing compounds may be classed as a protic solvent

[ ]N, N-Dimethylforrnamide [ ] Carbontetrachloride

[ ]Ethanol [ ] Tetrahydrofuran

Which ofthe following is the best leaving group for nucleophilic aronlatic substitution?

[ ]Fluorine [ ]Bromine [ ]Chlorine [ ]lodine

12. Nitration of toluene fbllowed by KMnO+ oxidation gives as a ma.jor product

It)

ll

[ ] o-nirtobenzoic acid

[ ]m-nitrobenzoic acid

13. Which is the least stable structure?

NO

[ ] p-nitrobenzoic acid

[ ]a mixture ofo- and p-nitrobenzoic acid

NO 0rNO ) Nl 2II Ii

Electron withdrawing substituent at crrlio and para position
the benzene ring toward electrophilic aromatic substitution

il r'l
t.EE Z

t4 Which compound likely undergo a nucleophilic addition?
[ ] 2-Methyl-2-butene [ ]Benzaldehyde
[ ] Isopropyl brornide [ ]Cyclohexene

How may chiral center/s is/are there in a molecule obtained by addition of bromine to 2-
butene?

tlr l)2 tl3 tl4
Fill in the bla n k.

16. A planar', monocyclic. continuous system of p orbitals possesses aromatic stability when it
contains electrons is the statement of Huckel rule.

15.

t] . reactivity ()l'

I 8. The chemical structure of'DMF is

19. A mixrure of compounds containing equal parts ol enantiomers is called

oxymercuration-demercuration 
o, u .u;olf roau.,.

20. methylcyclohexene yield s

tl t1 I] tl
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Write structures of all the possible stereoisomers of 2,3-dibromopentane and assign RS
configuration lor each chirality center of all structure. Also, mention the relationship
among the structure drawn. [2+2+l=51

a

b. Consider the fbllowing Su I reaction

otr()I
I + CH;O Hr

1

neopentyl chloride

i. Draw an energy diagram, label the axes, the reactants, products, En. Assume that
the reoction is exothermic. t3l

ii. What happens ta the reaction rale in each of the following case? t5l
a. The leaving group is changed from Cl- to 8r-.
b. The solvent is changed from methanol to HMPTA.
c. The alkyl halide is changed from neopentylchloride to tert-butylchloride.
d. The concentration of methoxide ion is increased by a f'actor of two.
e. The nucleophile i.e. nrethoxide ion is changed to hydroxide ion

Write short notes on (ANY FOUR)
i. Role ofpolar aprotic solvents on nucleophilic substitution
ii. Resonance of reactive intemrediates in organic reactions
iii . Rearrangement of carbocation
iv. Resolution of racemic mixture
v. Conformational analysis of n-butane

[4x3= l2]

Give the appropriate reasons (,4NY FIZE)
i. Free radical bromination is nrore selective than that ofchlorination.
ii. Inversion ofconfiguration is often found in SN2 reaction.
iii. Addition of HBr on propene yields 2-bromopropane.
iv. Generation of a chiral center from achiral compound yields optically

compound.
v. -OH is an activating group lor electrophilic aronratic substitution.
vi. Chair conformation oicyclohexane is most stable

vii. Benzene is more stable than expected stability of cyclohexatriene.

[5x3= l5],

inactive

P.T.O.

SECTION..B'

Attempt ALL questions.

l.

nethl,l neoPentYl ether



4. Give the major producL/s for the follorving reactions.

i. HCHO + c6H5cno 5o% NaoH- 
?

OH OH
CH:

tsl

[5 x2= l0]

11, CH:

lll

CH:

i. BHr. rHF

ii. H1O1- NaOH

i HrSOr

CH-,

. / \ iHcN
Iv. (\ |CHO 

--=_---> 

l\---l ii. H iH.o. hear

u. cH.cH,cH, * /cH' NaoH"'.-\-ar, ---------> ?

CH:

5. Propose possible mechanism fbr each ofthe following reactions

HNOr --i--s!r- NOl + H2O

ii. CHTCH:CI + NaOH -------> CH,CHzOH + NaCl
Br

iii. qH..-i-6H, r KoH 
( rH5()ll > CH,-c:cH, r Hro r KBr

H ' hcat 'H

cHr-cH)-cHl * er, J!'rrL. cH,.cH-cHj +

+

Cl + 911 ---------------->

I Itlr

NO: Br
NO,

911 + Cl'

I


