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Test-4
Syllabus -; Aromaticity & Reaction mechanism
Instructions:-

1. Attempt five questions selecting at least one question each section.
apart from question 1&5 which is compulsory.

2 Write answer in space provided for this purpose only.
3. Total time allowed is 3hr and Marks is 250.
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Section - A
1.(a) A single epoxide was isolated in 79-84% yield in the following reaction. Was this
| epoxide A or B? Explain }Im:r reasoning, (10
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(b) Acid- catalyzed dehydration of 2,2-dimethyl-1-hexanol gave a number of isomeric
alkenes including 2-methyl-2-hepene as shown in the following cquation. (10)
CH,CH,CH,CH,CC H;80, _ . -
1CHaCH,CH,CCH,0H 2 CH,CH,CH,CH = C |

CH, |

CH,4

(1) Write a stepwise mechanism for the formation of 2-methyl-2-heptene, using curved arrows
to show the flow of electrons.

(i) What other alkenes do you think are formed in this reaction?
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(¢) Potential Energy (PE) change during rotation sbout C (2)- €(3)

bond of n — butance.

Present the variation semi-quantitatively with rotation of the bond. (10)
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(d) Give the produet and mechanism of the following reaction : (1

/,‘\/\/OH (i) He(OAc),/ THF -7

(i) NaBH,/MeOH
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(e} (1) Which one of the above compounds is more acidic and why? (5)
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A B =
| basr.  w

EalCos ks

® L
| @ G Sy

|

DIAS INDIA EDUTECH (P)LTD. ' ‘
18, Pusa Road Karol Bagh, New Delhi -110005

‘ PH: 01140079000, 9350934622



' [DJAS

(ii) Predict the aromaticiy of tropolone and sydnonc (51 o |
|
|
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3.(a) The cumulative effect of their fMuorines activate the rings of penta- and hexafluoro

benzene toward nucleophilic aromatic substitution, What is compound X in the following

synthesis?

e -
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(1)

F CH,CH,0H
H{JCHICH H e K,CO, Compound X
NaNOH i feat (CyHgFa0y)
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(b) . There is an overall 29-fold difference in reactivity of |-chlorohexane, 2-chlorohexanc,
and 3-chlorohexane toward potassium iodide in acetone. (10)

(i) Which one is the most reactive? Why?
(1) Two of the isomers differ by anly a factor of 2 in reactivity. Which two are these? Which
one is the more reactivity? Why?
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(€) Deluydeation of 2,2,3.4,d-pentamethyl-3-pentanol gave two alkenes A and B. Ozonolysis
of the lower boiling alkene A gave formaldehyde (H,C = 0) and 2,2.4,4-tetramethyl-
pentanone. Ozanolysis of B gave formaldehyde and 3,3 4,4-tetramethyl-2-pentanone.
ldentify A and B, and suggest an explanation for the formation of B in the dehydration

i

reaction. (10)
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(d) Suggest reagents suitable for carrying out each step in the following synthetic sequence:
(20)
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4.(a) (1) Draw resonating structures for the attack of SO;H' at different positions of indole,
using curved arrows. At which position attack oceurs preferentially? Draw an energy profile

HMMM
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(ir) F}E the groups shown, Which is the most likely candidate for substituent X based on the
partial rate factors for chlorination? (S)
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(b} Predict the structure of (X) and (Y) in the following sequence: (10)
0
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(c) Answer the following: (15)

(i) A student carried out reaction of aniline with concentrated HNQy/H;SOs. Write the
structure of product/s he is likely to obtain.

(it} Write a mechanism to explain the fomation of major product in (i). ‘
(iti) If the reaction in (i) is carried out only in nitric acid, write an equation for the formation

on NO;
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| (d) Write the resonance of the following: (5)
H=—{—) |
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Section - B

5(a). Draw the structures of [8], [12], [16], and [18] annulenes and discuss their aromaticity,
(10)
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(b) Phthalimide is treated with alcoholic KOH and it produces product A, A is treated with n
~ butyl bromide producing B. The product B is boiled with excess NaOH producing a volatile
liquid. C after removal of C, the solution on acidification gives a solid organic acid D. What
arc A, B, C and D? Write with equations. (10) et
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(c) Complete the following reaction and provide suitable mechanism and slercochemistry of
the product

» "é
“
L1

(10)

(1) BH, - THF
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(d) With a suitable cross-over experiment, prove that hmmﬂmn: remngcmﬂﬂl Pmmds
m!ra:rmlmu}a:ly (10)
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(¢) How will you differentiate Ez and Eja mechanism by isotopic effect.  (10)
Bota E;-:_D‘“"'d. E\L\b MouHon e hM{M:J;
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8(a)(i) Out of 3,5-dimethyl-4-ni B - .
oo & mors ATl y {Isl;tmbcnzam acid and 2,6-dimethyl-4-nitronenzoic acid, which
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(if) The compound shown is a somewhat stronger base than ammonia, Which nitrogen do you
think is protonated when it is treated with an acid? Write a structural formula for the species
that results. (5) ——=

" SN-CHy
N

5- Methyl-y-carboline
pK, of conjugate acid = 10.5
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(b) (i) Wrilr: a method of preparation of a tertiary alcohol containing two identical alkyl
groups. Wrile onc method for distinguishing primary. Secondary and (ertiary alcohols.
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(ii) Write the stereo structures of L to N comment on the specific rotation of N. Specific
rotation of the starting iodide is + x. (10)

KOAc, &5
Ny’ L DMF, A, ol

LN | E—— |

cﬁHiEHi H
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(©) (i) Isobutene is treated with conc. HBr in the presence of dibenzoyl peroxide in

acetonitrile solution. Formulate the reaction and give cxplanation for the formation of the
product. N
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(ii1) How this product is formed give mechanism,  (5)
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(d)(i) Predict the product(s) with mechanism and justify your answer, (5)
NO, i

=
NH,/lig. NH
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(ii) Define a region specific reaction. Mow will you convert aniline into p-phenylene
diamine?  (5) i
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