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Answer all questions in the test booklets. Exams in pen are greatly preferred; ones written in 

pencil will be marked, but cannot be returned for remarking. As in previous midterms, if there is 

a functional with ‘complex’ bonding (i.e., nitro, sulfonic acid, or azide), a proper valence bond 

structure once (anywhere) is required for full marks. 

 

1a. Give the complete mechanism of the following reaction. The complete answer will 

include all steps of the reaction (and intermediates), the product formed, and any small 

molecules given off. The reasoning behind the regiochemistry that you show in the 

product should be apparent.  (10 marks). 

OEt

Cl 1) -NH2, NH3(l)

2) H2O
?

 
 

1b. Show the product for the following transformation, and rationalize the product that is 

formed in terms of the minimum energy conformation of the starting material, the 

reactive conformation of the starting material, and what groups are oriented properly 

for reaction. Also, what is the name for the type of mechanism of the reaction. Aside: In 

terms of size, i-Pr > CH3 > Br > H (10 marks) 

Br

H3C KOt -Bu

tert-BuOH
?

 
 

2. Predict the major product(s) of the following reactions. Mechanisms are not necessary, 

but showing your work is likely to be a help (5 each, 40 marks total). 

a. 

F3C SO3

H2SO4
A

 
   

b. 

NO2

Br

Br2

FeBr3
C

EtS- Na+

D
 

 

 

 

 

 

 



c.  
 

S

AlCl3,

Cl

O E
2) Br2, hυυυυ

1) H2, Pd

D
1) Na+ -N3

2) H2, Pd F
 

d. 

CH3

I

1) NMe3

2) Ag2O, H2O G
∆∆∆∆

H
Note: In terms of size, the new functional group in G > CH3 > I  

 

3. Show by equations how you would prepare each of the shown products from the 

indicated starting materials. You may use any other reagents you deem fit, as long as 

they are stable and make chemical sense. Show all intermediates that could be isolated. 

Mechanisms are not necessary (10 each, 20 marks total). 

a. 

OCH3
O

O

CH3

Cl  
 

b. 

N
CH3

N
CH3

CH3

Note: In terms of size, a pyrrole ring > CH3  
 

 




