
 

                   

 
 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

     
 

 
     
   

   
 

 

   

   

     
   
     
   

   

 
     

   

 

 

 

   
 

 
 

 

   
 

 

   

   

 
 

   
 

 

   
   

     

     

   

   
     

 
   
   

   

   

   

 
   

   
   

 

 

     

 

 
   
 
 
  

 

 

 
 

   

m b t mSupplementary Materials for “From Strawberry Fields to the Chemistry Classroom” 

The purppose of the ccase study is to provide sstudents witth an engaging, group‐discussion 
oriented resource for learning thhe substitution reactionss of alkyl hallides. The caase study 
encouragges studentss to mature ttheir undersstanding of aalkyl halides,, reagents, the curved‐arrow 
formalismm, and to tone their verbal explanattions. Particiipants had access to sevveral handouuts 
throughoout the workkshops to faccilitate peer‐to‐peer dialogue. The hhandouts incclude: 

 AA flowchart that summarrizes the facttors that inflluence the ssubstitution reactions off alkyl 
halides basedd on the classsification off the α‐site 

 AA mechanismm template wwith examplees of each tyype of reaction (SN1 and SN2) 
 AA chart depiccting structures of strongg and weak nnucleophiless 
 AA chart depiccting structures of proticc and aproticc solvents 



 

 
 

                      

 

Flow chart depictting possiblee reaction paathways for ssubstitutionn reactions oof alkyl halidees 



 

 

 
 

 

   

 

             

 

  

 

 

  

 

 

MEECHANNISMM TEMMPLATTES ((SN1 annd SN22) 

Nuc = Nucleopphile X = Leaaving Grroup 

S 

Nuc 

inversion 

SN1 

Path A 

Nuc Nuc 

X 

Path B 

retention 

Nuc 

First, tthe carbon-haloogen (C-X) bonnd breaks,  formming a CARBOOCATION inteermediate. In tthe next step, thhe 
WEAKK nucleophile aattacks the carbbocation to forrm the productt. The nucleophhile can approaach the 
carboccation f rom eithher side of  thee plane and as aa result a pair oof  enantiomerss will be formeed as products. 

SN2 

N +Nuc X NNuc 

In ONE step the STROONG nucleophille attacks the aalpha carbon - kkicking off  thee leaving groupp, 
and formming the producct. 

HH HH 
X Nuc Nuc Nuc C Br 

Transition State 

The nucleoophile attacks tthe carbon f romm the opposite side of  the leavving group (baack-side attack)). The 
alkyl halidde and  the nucleeophile come toogether in the ttransition statee of the one-steep reaction. Whhen the 
starting maaterial has a chhiral center, a siingle enantiommer product withh inversion of the chiral 
conf igurattion is formed. 

Generralized mechhanisms of SSN1 and SN2 reactions off alkyl halidees. 



 

 

 

           

 

Structures of goood and weakk nucleophilees 



 

 
 

            

 

Strucctures of prootic and aprootic solventss 




