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Chemistry — Core
ORGANTIC SYNTHESIS AND PHOTOCHEMISTRY
(For those who joined in July 2OZé onwards)
Time : Three hours Maximum : 75 marks
" PART A — (15 x 1 = 15 marks)
Answer ALL questions.

Choose the correct answer :

1. What is the first step in preljminarjr planning for
organic synthesis? _
(a) Identifying protective groups
(b) Retrosynthetic analysis
(¢) Determining knowns and unknowns

(d) Yield calculation

What is the advantage of convergent synthesis
over linear synthesis?

(a) It is cheaper

(b) Tt requires fewer protective groups

(¢) It often leads to higher overall yield

(d) TItis easier to plan

What does the Seebach TUmploung concept
involve?

(a) Use of protective groups

(b) Reversal of the normal polarity of a
functional group

(c) Analysis of the carbon framework

(d) Calculation of reaction yield

Which functional group transformation is an
example of a transposition reaction?

(a) Hydroxylation of an alkene

(b) Conversion of an alcohol to an alkene

(¢) . Conversion of a ketone to an alcohol

(d) Rearrangement of an 'a]kyl group within a

molecule
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G.

=1

What 18 a2 key :\:i\'nni:agp of using a di"'“"&'nm .
synthesis stratog).
(;ﬂ It regqmires fower starting matenals
M It allows the synthesis of mu]tip]p targot
melecules from a common mtermediate
(¢) Itincreases the selectivity of reactions
(@ It reduces the need for protecting groups
Which of the follewing is an example of 4 10.
stereospecific control element?
(n)  Use of protecting groups
(1) Use of chiral auxiliaries
(©) Tunctional group transposition
(d) Use of Lewis acids
The Frontier Molecular Orbital (FMO) method 11.
primarily analyzes
(a) Total energy of the molecule
(b) Interactions between HOMO and LUMO
(c) NMR shifts
(d) DBond dissociation energies
12.

Which type of cycloaddition reaction is forbidden
under thermal conditions by the Woodward-
Hoffmann rules?

(a) [4+2]
(c) [6+4]

() [2+2]
(d) all the above
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Which of the following is a characteristic of a
cheletropie reaction?

(M Tnvolees a evelie transition state
(1) Only occurs in aromatic svatems

) A single  atom
simultaneously

form rtwo new bonds

(@) Requires a catalyst

The process of intersystem crossing invalves

() Transition between two electronic states af
different multiphcities

(b)  Emission of light

(¢)  Absarption of licht

(d) Transition within the same electrome state
Which experimental technique is commonly used
to study photochemical reactions?

(@) Chromatography

(b) Mass spectrometry

() UV-Vis spectroscopy

(d) X-ray diffraction

Which type of cleavage occurs in a Norrish tvpe 1
reaction?

() a-cleavage (b) B -cleavage

(©) y-cleavage (d) &-cleavage
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13.

14,

16.

Barton’s veaction primarily involves the form

ation

of which intermediate?

(a)
®
(©
@

Petroxide radical
Nitrogen-centered radical
Carbon-centered radical
Sulfur-centered radical

What is the primary photochemical reaction of
a. fi - unsaturated ketones?

(a)
4]
()
(d)

Norrish type 1 cleavage

Norrish type 11 cleavage
Cis-trans isomerization
2+2] cycloaddition

The conversion of conjugated cyclohexadienone to
3.4-diphenyl phenecls involves which intermediate?

{a)
(«©)

Cabocation (b) Diradical

Carbene (d) Ylide

PART B — (5 x 4 = 20 marks)

Answer ALL questions. choosing either (a) or (b).
Each answer should not exceed 250 words.

(a)

(b)

Explain the significance of alternate
synthetic routes in overcoming challenges in
aorganic syvnthesis. Provide an example of a

situation where an alternate route was
necessary.

Or
What are the advantages of convergent

svnthesis in the preparation of
sterecochemically complex molecules?
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18,

19.

(a)

(b)

(a).

(b)
(a)

(b)

(a)

(b)

Describe  the concept of
analysis and its
synthesis.

retrosynthetic
importance in organic

Or

How do protecting groups aid in complex
organic synthesis? Provide examples of
protection and deprotectinn for carboxyly and
carbonyl groups.

What are cheletropic reactions? Explain with
an example.

Or
What are sigmatropic rearrangements?

What is the Paterno-Biichi reaction, and
what types of products does it generate?

Or
What are the experimental techniques used

to study photochemical excitation?

What role does the  di-x-methane
rearrangement play in the conversion of
conjugated cyclohexadienones to 3,4-diphenyl
phenols?

Or

Discuss the [2+2] photo cycloaddition of
alkenes.
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21.

99

i,

3
w3

Answer ALL questions, cho
Each answer should not

(a)

(h)

(a)

(1)

(a)

PART C (5« g~ 10 marks)
nsing either () or ()
exceed (00 worde.

Define key mtermedintes g OrEanie
svnthesis. Why  ape they  importang ,t
planning a synthetie route? Give an “‘“"‘ll"l:
of a key intermediate and its role in 4 well-
known svnthesis,

Or

Deseribe the coneept of umpolung in organic
svnthesis  and provide an example of jte
application.

Mustrate the concept of functional group

interconversion (FGI) with examples.

Or
Explain the use of activating groups in

organic reactions with suitable examples.

Explain the concept of a [2+4] eycloaddition
and provide an example.

Or

What is the Frontier Molecular Orbital
(FMO) theory, and how does it apply to
pericyclic reactions?
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(n)

(h)

(a)

(b)

What are Norrish tvpe | cleavage reactions,
and how do they occur in photochemienl
provesaes’

Oy

Explain  the significance of the energy
transfer process in photochemical reactions.
renction  with  its

Discuss the Barton's

mechanism.

Or

Explain the concopt of phnton energy transfor
and its  signtfeance  in photochemical
reactions.
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