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FIRST SEMESTER M.Sc. DEGREE EXAMINATION, DECEMBER 2015

(CUCSS)
Chemistry
CH 1C 03ASTRUCTURE AND REACTIVITY OF ORGANIC COMPOUNDS
(2015 Admissions)

: Three Hours Maximum : 36 Weightage
Section A
Answer all questions.
Each question carries 1 weightage.

Explain the bonding in : (a) the P ylide Ph_ P=CH,, ; and (b) the S ylide Me,S=CH,.
The solvolysis of the acetate of 2-phenylethanol is much faster than the acetate of n-propanol.
Why
Consider trans-1 and cis-1, 2-dimethylcyclohexanes ; which one is more stable and why ?
Account for "= observation that the rate of esterification of trans- and cis-4-t-butylcyclohexane
carboxylic acid are different.
Compared to its cis-isomer, frans-decalin is conformationally biased. Why ? Use stereo diagrams to
explain your answer.
Draw the projection of the most stable conformer of meso-PhCH(CI)-CH(CDPh and predict the
result of its dehalogenation using KI.
Plane polarized light passes unaffected through a solution of MeCH=CH-CH=CHMe whereas it is
affected when passed through a solution of MeCH=C=CHMe. Why ?
Draw the Fischer projection of (2R, 3S)-3-methyl-2-phenylbutanal.
Identify and sketch the Re-face of 2-butanone.
The C=C bromination of styrene Ph-CH=CH,, can be stereoselective but not stereospecific whereas
that of methyl cinnamate Ph-CH=CH-COOMe can be stereoselective as well as stereospecific.
Comment.
‘Define chiral auxiliary and cite an example. What are the structural properties and chemical
reactivities needed for a good chiral auxiliary ?
Write an example for a 1, 2-asymmetric induction. Explain your choice.

(12 x 1 = 12 weightage)
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Section B

Answer any eight questions.
Each question carries 2 weightage.

How many sugar ringsareinvolved in the formation of a B-cyclodextrin molecule ? Which i
. ecule ? ichis
sugar present and how ar e these inter connected 9 What is the size of its molecular cavity »

With examples, illustrate the effect of hydrogen bonding on the physical and chemical
of organic compounds. proper*

Explain Hammond postulate regarding the structur e of the transition statein relation to free
energy. What areitsuses ?

. In the study of two reactions, both involving C-H bond cleavage, onereaction had akin

isotoipe effect KIE of 120 whereasthe other had KIE of 1.02. What can be concluded g
the mechanism of these two reactions on thisbasis» gypiain. e

Using suitable projections, discuss the confor mations of n-butane. Explain the nomenclature
to denote the various confor mations as the central C-C bond rotates.

. Comment on the conformations of ~ bromocyclohexanone and 2-bromo-4, 4-dimethyleyclohexanonc

Writeanoteon i . : I .
answer conformationally b aseq molecular systems. Include their applicationsin

Between cis-and trans “-t-butylcycloh i imi i
yelohexanol, \yhjch one would eliminate water mor e easil
why ? What product(s) would form ? e

[llustrate how the stability of conformers affect product structureindeh drochlorinati
and neomenthyl chlorides. ydrochlorination of me

- State and explain Bredt’s ryle, What isits structural basis?

| dentify all optical isomers of dimethylcyclohexane and draw their most stable chair ¢, nforma

Using IPC?BH (di isopinocampheylborane ), explain thestereoselective conversion of trens-2-bu.
to predominantly (S) MeCH,-Ch(Me)-OH by hydroboration fo|gwed by reaction with HQ.

(8 X 2 =16 weightage
Section C

Answer any two questions.
Each question carries 4 weightage.

Discuss the aromaticity of annulenes and het
: eroannulenes. Hjghlight the structural requirements
required for annuleles to exhibit their aromaticity. IS >

What argthe Hammgtt S paramgters ? Expl?in what can belearnt from these parameter s about
mechanism of areaction and the influence of gypstituents on it

Explain the origin of atropisomerism and its designation in chiral biphenyls,
Write a brief note on asymmetric ajdol reaction.

(2x 4 = 8 weightage)
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