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This paper is in TWO sections: 

SECTION A:  (50 marks) 
Answer ALL questions. 

SECTION B:  (50 marks) 
Answer TWO questions. 
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Section A 

(Answer ALL questions from this section.) 

 

1. (12 marks) 

 Answer EITHER (a) OR (b) 

 (a) Predict the outcome of the reaction of the lactone with each of the 

reducing agents shown. Provide an explanation for the different reaction 

outcomes and mechanisms for the reactions. In all cases you should 

assume an aqueous workup at the completion of the reaction.  

O

O

LiAlH4

NaBH4

Al

H

"DIBAL" , -78°C  

 

 (b) In the following conversion two regioisomeric products (A and B) are 

possible; illustrate how you would selectively synthesise these products. 

You should include mechanistic detail for the reactions you use.       

O O OH

Ph

OOH

Ph
O

Ph H
or

 

      A  B 
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2.  (10 marks) 

 Using retrosynthetic analysis show how the relationship between the two 

carbonyl functional groups influences your suggestions for a synthesis of 

THREE of the following compounds. You must use starting materials 

containing only one aromatic ring. Show, by means of structural diagrams, 

mechanisms for the reaction sequences you use. 

 

O O

O

O

O O

O

O

 

 

 

 



  CHEM 322 5

3. (28 marks) 

 Using retrosynthetic analysis, show how FOUR of the following molecules, 

(a) – (e), could be synthesised. You must use the starting material shown as part 

of your synthetic scheme, though you may use any other carbon fragment as 

required.  Include all reagents required.  

O

Ph Ph

OO

from
O

Ph Ph

 (a)   

 

 

 (b)  
O

O

Ph Ph
from

O

 

 

from

O

 (c)   

 

 

 (d)  
O

OO
O

OEt
from

 

 

N
O

from
OH

O (e)    
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Section B 

(Answer TWO questions from this section.) 

 

4. (a) Explain how you may achieve one of the following transformations. 

   (5 marks) 

  

(i)

(ii)

O

O O

 

 

 

 (b) For two of the following examples predict the stereochemistry of the 

product, and give a mechanistic rationalization for its formation. 

   (10 marks) 

  

(i)

OH

Ph
OH

Ph Ph
PhNN

S

N
N

(i)

(ii) P(OEt)3, heat

But

OH

PhCO2H

N N CO2EtEtO2C

But

OCOPh

(ii)

(iiii)

O

H

MeO2C PPh3 I

NaOMe CO2Me

(Note:     means that only one stereoisomer is formed, but does not specify 
which it is)

 

 

Question 4 continued on following page 
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Question 4 continued 

 

 (c) Provide mechanisms for two of the following transformations. (10 marks) 

  

(i)

(ii)

(iii)

(iv)

Ph
S
O

CO2H

CH2Ph

Ac2O, TsOH

O

CH2Ph

OPhS

O

O
PhS (i) H2O2

(ii) heat
O

O

Ph OH
S
O

Ac2O, -60oC

then Et3N

Ph O

Cl

O

O

Cl
,

S S
(i) BuLi

(ii) Br(CH2)4Br

(iii) BuLi
(iv) HgO, H2O

O
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5. (a) For one of the following examples identify the reactive intermediate species 

that would be produced and give a mechanism for its formation.  (5 marks) 

NC N N CN

AIBN

Ph

O

O
O

O

Ph heat

heat(i)

(ii)

(iii) CHCl3
NaOH

 

 (b) For four of the following synthetic transformations, deduce the structure 

of the products formed and give mechanisms for their formation. Your 

answer should also include a brief explanation of any regio- or 

stereochemical control that is observed during the reaction, as appropriate. 

   (20 marks) 

(i)

(ii)

Br
Bu3SnH

Cat. AIBN
Heat

C6H12

OCl
(i) hν

(ii)NaOH
C7H14O

O

O
N

S

(iii)

hν
C13H21NS

(iv)

(v)

(vi)

NH2

CO2H

heat

BuONO
C20H14

(i)

(ii)

Ph

O

Cl

(i) CH2N2

(ii) H2O, heat
C8H8O2

(vii)

CH2ZnI2
C7H12O

CN

NaNH2
Cl

C9H7N

OH
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6. (a) Give a mechanistic explanation for the following reaction sequence, 

commenting on the regiochemistry of the product formed. (7 marks) 

NaOH
H2O2

OAc OAc
R2B

OAc
HO

R2BH

R2BH= '9-BBN'= B
H

 

 

 (b) For three of the following synthetic transformations, indicate what 

reagents may be used to achieve them, and give mechanisms for them. 

   (18 marks) 

(i)

(ii)

(iii)

(iv)

Ph

O

H Ph

OH

Me

SiMe3 Br

SiMe3

OH

O O

(v)
Ph

OH
OH

Ph
OH

O
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