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1. Explain why the following alkyl halide does not undergo a substitution reaction, regardless of 
the conditions under which the reaction is run. (5 pts.) 

 

Cl  
 
 
 
 
 
 
 
2. Alkenes undergo an oxidation when treated with a catalytic amount of osmium tetroxide 

(OsO4) and a stoichiometric amount of an oxidant such as N-methyl morpholine-N-Oxide 
(NMO). What is the structure of the compound produced by reaction of 2-butene with 
OsO4/NMO if it has an IR absorption at 3400 cm-1 and M+ = 90.07 in the mass spectrum??  
(9 points) 

OsO4

NMO  

 

 

 
3. Compound W, C6H13Cl, undergoes base-promoted E2 elimination to give a single C6H12 

alkene, Y. Compound X, C6H13Br, undergoes a similar reaction to form Y and an isomeric 
alkene Z. W is chiral; X is not. Catalytic hydrogenation of Y and Z produces  
2-methylpentane.  Propose structures for W and X and the elimination products Y and Z.  
(10 points) 

 
 
 
 
 
 
 
 
 
 


