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Let’s try something new.  It will take you about 30 minutes, but I think it will help tie all the pieces 
together in your mind in time to help you crush the second midterm. Consider the reaction on the 
previous page (Problem 2). I would like you to write a detailed narrative of exactly how each of 
the products you drew is formed. Describe what is reacting, the intermediates that are created 
along the way and how each product forms.  Write like you are narrating a movie. The goal is to 
have you observe the reaction in your mind’s eye and think through the mechanism details.  Uncover 
features of the process you might have missed until now.  Do not cheat yourself and use AI.  Do this on 
your own, in your own handwriting (no pasting AI generated text allowed!!).  I will start you off: 
 
The first thing that happens when (Z)-3,4-dimethyl-3-hexene reacts with HBr 
is that the pi bond acts as an electron source and we add a proton to give a 
carbocation and a bromide anion.  If the proton comes from above the alkene, 
and reacts with the lower carbon, an “S” chiral center will be created.  In the 
next step of the reaction of this carbocation intermediate, the bromide anion 
reacts as a nucleophile and could come from underneath the molecule to make 
a bond with the carbocation electrophile and that would create the R,S product 
I drew in the top left-hand corner.  If the bromide anion attacks the 
carbocation from above it would create the S,S product I drew in the bottom 
left corner.   
 
If the original proton is added to the bottom carbon atom of the double bond 
from the bottom of the alkene, that would create an “R” chiral center.  If the 
bromide anion nucleophile attacks the carbocation electrophile to make a bond 
from underneath the molecule, it will create the R,R product drawn in the 
upper right corner.  If the bromide anion attacks from above, it will create the 
S,R product shown in the bottom right corner. 
 
Because of symmetry in the starting alkene, if the first protonation happens on 
the upper carbon, you will get the same four products!  You can check this for 
yourself by actually making them and comparing to the products made as 
described above.  Again, it is the symmetry of the starting alkene that allows 
this.   
 
If we lose that symmetry, for example starting with (Z)-3,4-dimethyl-3-octane, 
the products formed from protonating the lower and upper carbon atoms 
would be different, meaning 8 products! 
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