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1. (10.5 marks) Fill in the boxes with the missing reagents or products (1 mark each). Show only the 
MAJOR stereoisomer produced by the given reaction conditions. For all products that you fill in, 
indicate whether the compound is achiral, racemic, or a single enantiomer (0.5 marks each). 
 
a)  

mCPBA

 
 
b)  

O Me2CuLi

(intermediate, fill in)

Br

 
 
c) 

1) Br2, H2O
2) NaOH

 
 
d)  
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e)  
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2. (12 marks) Give the product of the following reactions. In the space below each reaction, include 
stereochemical (3D) diagrams of starting materials and products, and explain the source of the observed 
stereoselectivity in words. 
a) 

OO

O

OH Zn(BH4)2

 
 
 
 
 
 
 
 
 
 
b) 

H

H

MeMgCl
O

 
 
 
 
 
 
 
 
 
 
c) 

O

L-selectride
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3. (8 marks) Plan the synthesis shown below. You can go in the forward or reverse direction. Indicate 
which reagents and conditions are required for each step. Do not show mechanisms. 
 

O

O

O

O

OMe
Me

Me

Me

Si-t-BuMe2
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4. a) (8 marks) The following synthesis of the heterocycle “isophthalan” was reported in 2008. The 
authors refer to this key step as an “oxa-Pictet-Spengler” reaction. Propose a detailed mechanism 
reaction, explicitly showing all intermediates, proton transfers, and byproducts. 

OH H

O
HO

HO

O

60%

cat. CH3CO2H
+

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) (2 marks) The same team reported that the reaction below proceeds in much lower yield than the 
reaction in part a) above. Explain why, making specific reference to kinetics and/or thermodynamics. 
 

HO OH
H

O

HO

21%

O
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END 


