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Question 1 (20 marks)

a) What is meant by each of the following terms; [5 marks]
i.  Target molecule (TM):
ii.  Retrosynthetic analysis:
iii. Disconnection:
iv.  Synthons:
v.  Synthetic equivalent.

b) Explain why the carbonyl group is important in synthesis [4marks]
¢) Using methylcyclohexanol carry out its retrosynthesis [4 marks]
d) Give the write in the above case (¢) [3 marks]
e) Give the products of the following reactions [4marks]
) - Na orLi
(i) CH3CH,C—C—CH,CHj; - A
NHA1)
) H20, HS04
(i) CHLC==CH - B
HgSOy4
f) Give four characteristics of Diels-Alder cycloaddition reaction [4Marks]
g) Give one reasonable disconnection for
i.  3-methyl-1-phenyl-1-pentanone [2 marks]
ii. 3-cyclohexyl-2-methyl-3-hexanol. [2 marks]

h) State the function of the tertiary amine when a primary alcohol is being protected with

chlorotrimethylsilane. [2marks]

Question 2 (20 marks)

a) Suggest the structures A, B, C, D, E and F in the following reaction sequences.

[6 marks]
B O
r
PhsP + NaOH PO _
3 — A ———— » B<—> C———>» D =«——> E—>F+PhP=0
In Benzene
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b) Write key considerations when you want to disconnect any target molecule 4mks]



c) 1i). 2-heptanone is responsible for the peppery odor in some cheese. You have been asked to
synthesize it. Show how you would arrive at the starting materials. [4 marks]
O

)k/\/\

ii). Show how you synthesize 2-heptanone using the starting materials you identified in b
(1) above. [6 marks]
Question 3 (20 marks)

a) Explain five strategies in Synthetic Planning [10 marks]
b) The following compound (TM) was synthesized using Grignard reagents and other organic
reagents.
OH

™
i) Carry out its retrosynthesis showing clearly the synthons and synthetic equivalents
[4mks]
ii) Write its synthesis and mechanism [6marks]

Question 4 (20 marks)

a) Provide the products formed in the reactions and show the mechanism in each. [12

marks]
) O i /\/MgBr
l). \/’l\ B >
2. H;0
Q {. CH; -MgBr
ii) Gl 2. H3O+

. O
iii). @MQBF b e
2. H;0™"

b) Diydropyran is sometimes used to protect primary alcohols. The reaction between
dihydropyran and the alcohol (ROH) takes place in absence of an acid catalyst to

produce an ether linkage. An example of this reaction is



H+
@ " C,HsOH C7H1407

O

dihydropyran

Give the structure of the protected alcohol and give a mechanism for its formation. [5mks]

uestion 5 (20 marks

a)

b)

c)

d)

Compound 1below was obtained by enamine synthesis.Use it to define the terms synthon
and synthetic equivalentas used in organic synthesis. [4 marks]
O
CH,CH3

By use of a relevant equation, describe the application of di-imide in reduction of alkenes. [4
Marks]

How could you carry out the following synthesis using the given starting material? [4marks]

27
O—CECH ‘ - O—CHQCHzOH

State three qualities of a Good Protecting Group in Organic Synthesis. [3 marks]
Show how the compound below can be prepared from the given starting material. You will
need to use a protecting group. [5marks]

OH CHs

CH;CHCH,C-OCH,CH; ——— CH3;CHCH,C-CH;

0 OH OH



