
Name     Student Number     

03-59-3310/3315  Midterm 1    27/02/19 (60 min)  
 

Fill out your name on each page. Make sure all pages are handed in at the end. 

 

Hint: There are questions of varying 

difficulty. Read through the exam and 

answer the easy ones first! 

 

The distribution of marks for the questions is approximate, and may change. You may use the 

back of any page for additional space or rough work. 

 

 

 

  



Name: _________________________________ 
 

 

1. Quick fire round! [2 marks] each, unless otherwise stated 

 

a) Which halide will form a Grignard reagent faster, 1-chloropropane or 1-iodopropane? 

BRIEFLY explain why. 

 

 

 

b) Name a method for making an organometallic reagent, OTHER than a Grignard.  

[1 mark] 

 

 

 

 

c) What reagent(s) would you use for this transformation? 

 

 

 

d) BRIEFLY describe the characteristics of a “hard” nucleophile 

 

 

 

 

e) Suggest a reagent for the reduction of a carboxylic acid to a primary alcohol. [1 mark] 

 

 

f) In the Felkin-Anh model, the major conformer (conformational isomer) of the substrate is 

the one that reacts. [1 mark] 

TRUE   or  FALSE 

 

g) The largest coefficient in the HOMO of an enolate is on which atom?  

 



Name: _________________________________ 
 

h) Draw all the enol forms of the following molecule. Which do you expect to be the major 

tautomer that this molecule exists in? BRIEFLY explain why. 

 

 
 

 

 

i) Rank the following enolisable compounds in order of DECREASING acidity (i.e. 

increasing pKa) 

 

 

 

j) The thermodynamic product of a reaction is the lowest energy product of a reaction. 

BRIEFLY explain what a kinetic product is and why it forms. 

 

 

 

k) The following ketone can form either a cis or a trans enolate, depending 

on the conditions/reagents chosen. What conditions/reagents would you 

use to selectively form the trans enolate?  

 

 

l) What are TWO possible problems with alkylation of a standard enolate? 

  

 

 

m) Draw the enamine that you would to be the major product in this reaction: 

 

  



Name: _________________________________ 
 

2. When these two amides are subjected to LiAlH4, two different products are formed. Predict 

the product of each reaction and draw a mechanism for its formation. [5 marks each] 

Explain the difference in reactivity! 

 

a)  

 

 

 

 

 

 

 

 

 

 

 

b)   

 

 

 

 

 

 

 

 

 

 

  



Name: _________________________________ 
 

3. Hopefully you saw this one coming… [5 marks each] 

Predict the stereochemistry of the products of the following reactions with the aid of a 

mechanism and appropriate 3D conformations etc. 

 

a)  

 

 

 

 

 

 

 

 

 

 

 

b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Name: _________________________________ 
 

c) Answer EITHER i) or ii) 

i)  

 

 

OR 

ii)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Name: _________________________________ 
 

4.   

a) Predict the product formed in each of the following reactions, each of which only yield 

one major product. Mechanisms not required (just this once). Explain the 

selectivity/control (if there is any). [5 marks] 

 

i)  

 

 

 

 

ii)  

 

 

 

 

b) Provide a mechanism for this reaction. Explain the driving force(s) for the reaction.  

[5 marks] 

 

 

 

 

 

 



Name: _________________________________ 
 

5.   

a) Consider this reaction: 

 

When the base is sodium tert-butoxide (t-BuO−) the desired product is formed.  

However, when the base is sodium ethoxide (EtO−), none of the desired product is 

formed. Why? What product is formed instead? [3 marks] 

 

 

 

 

b) When ethyl acetate is used as the substrate with tert-butoxide as the base, the alkylation 

does not proceed as planned and forms a mixture of products.  

Propose a mechanism that explains the formation of this product from the reaction (note: 

this is not the only product formed!):       [7 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Name: _________________________________ 
 

6. Propose syntheses of ONE of the following molecules from the given starting materials.  

[10 marks] 

 

a)  

 

 

b)  

 

 

 

 

 

 

 

 

  



Name: _________________________________ 
 

Bonus question! 

When we were discussing the synthesis of methadone, I showed you the following enolate-like 

alkylation: 

 

Draw a mechanism that explains the regioselectivity of the product formed 

 


