
2009 Mech II MIDTERM   (100points)   Name     
 
 
1) (10pts) Define these four terms: 
 
-FREE RADICAL 
 
 
 
 
-FREE RADICAL INITIATOR 
 
 
 
 
-FREE RADICAL INHIBITOR 
 
 
 
 
-CHAIN PROCESS 
 
 
 
 
List the 5 types of reactions that radicals can perform. (Hint: the reaction types start with 
A, A, D, D, and F) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name a good inert organic solvent for radical reactions. 
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2) (10pts) (a) Circle the Hydrogen atoms with the lowest bond dissociation in each of the 
following four compounds.  
 

O O
O

O
 

 
 
 
b) rank these compounds by the speed that they would undergo Hydrogen abstraction by 
t-butoxyl radical. 
 
 
 
 
 
c) Briefly explain your ranking in terms of radical stability. 
 
 
 
 
 
 
 
 
 
 
 
d) Write a fish hook arrow mechanism showing how the t-butoxyl radical would 
Hydrogen abstract from one of the above ethers. 
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3) Draw a Lewis structure of a radical species that you believe would have an unusually 
high stability, and a significantly long lifetime. (2pts) 
 
 
 
 
 
 
 
 
 
 
 
b) What scientific proof do we have that radicals exist? (2pts) 
 
 
 
 
 
 
 
 
 
4) (6pts) Radicals can undergo cyclization reactions to generate new ring systems, and 
there are two fundamental types (or modes) of cyclization.  
-Name these two types of ring closure. 
 
 
 
 
-Briefly explain how you classify or identify these two different processes.  
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5) (10pts) Write a plausible mechanism for this multistep free radical chain process 
which generates a mixture of isomeric products. 

 
 

H

O tBuOOtBu

CO

heat

tBuOH

and
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6-11) Write mechanisms for 5 of the following 6 transformations. 
 
 

(5 x 12 = 60) 
 
 
 
 
Note that partial credit will be awarded for: 
 
 
 i) correct labeling of atoms in the starting materials and products 
 
 ii) correct initiation steps (where applicable) 
 
 ii) correct progress within a plausible mechanism. 
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6) Write a plausible mechanism (INITIATION and PROPAGATION steps) for the 
following chain reaction. (12pts) 
 

Bu3SnH, AIBN(catalytic)

Ph

O

Br

Ph

O
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7) Write a plausible mechanism for the following reaction. (12pts) 
 
 

OCH2CH3 Na

NH3
EtOH

OCH2CH3
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8) Write a plausible mechanism (INITIATION and PROPAGATION steps) for the 
following reaction. (12pts) 
 
 

Ph3Sn-H
AIBN 
(catalytic)

OO

Br

OO

CN

CN
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9) Write the mechanism for the following reaction (which requires photochemical 
initiation, and significantly slows down in the presence of free radical inhibitors). (12pts) 
 

F
F

Br
Cl K+ -SPh

hv F
F

SPh
Cl
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10) Write a plausible mechanism for the following chain reaction. (12pts) 
 
 

O

Br Bu3SnH, AIBN (catalytic)

O
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11) Write a plausible mechanism for the following chain reaction (which involves a 
rearrangement). (12pts) 
 
 

H

O tBuOOtBu (catalytic)

heat  
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