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1. (12) Name the following, including stereolabels where appropriate. 
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a) 
(R)-7,7-difluoro-1,3-dimethyl-3-cycloheptenol








b) (name as an alkoxide)
sodium isobutoxide      (or 2-methylpropoxide)





2. (6) The gauche conformation of butane is less stable than the anti, which seems reasonable on the basis of steric effects. In contrast, the gauche conformation of the diol shown below is more stable that the anti. Using Newman projections, draw both the anti and gauche conformations of this diol. Illustrate and explain fully why the gauche is more stable in this case.

HO–CH2–CH2–OH



[image: image2.wmf]
3. (8) Draw an atomic orbital model of the type demonstrated in lecture for the molecule shown below. Assume that oxygen has the same hybridization as carbon. Show all valence electrons, label the orbitals used and label any sigma or pi bonds. The geometry should be clear from your drawing.
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4.  (7)  The two compounds shown below in Haworth projection, considered as a related pair, are:
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True
False
   Can’t tell




True
False
   Can’t tell

conformers


      x  
  


cis/trans isomers

      x
  

chiral compounds
      x
      
  


equally dense 
   

      x
  

enantiomers


      x
  


optically active
     x
      
  

connectivity






constitutional

isomers

      x
       
  



isomers
    
      x
       
  









mirror  image

dextrorotatory


       
       x    


isomers
   

       x
  

stereoisomers

     
       x
  


rotational isomers
     
       x
  

diastereomers

     
       x
  


structural isomers
      x
       
  


          5. a) (2) The specific three-dimensional arrangement of the four groups at a chiral center is referred to as the
________absolute configuration___________________________________________ at that center. 

b) (2)  Give an example of a related pair of diastereomers that have no chiral centers.
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These are pairs of stereoisomers that are not enantiomers; therefore, they are pairs of diastereomers.

6. (6) Circle all of the chiral centers in the drug

 cortisone, shown at the right.

7. (6) For the general reaction   R–Y   +   X–        ((    R–X    +     Y–  , indicate the expected rate law for each of 

the following mechanisms:

SN1         rate = k[R-Y]    (first-order rate law)        

SN2 _rate = k[R-Y][X–]__(second-order rate law)__

8.  (4)  Refer to the reaction below.                (A planar free radical is formed , gives both R and S.)
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     a)   if the starting material is the R enantiomer, the product will be (circle one):



R
    S            unknown             racemic
            can’t tell
other

     b) if the starting material has (–) optical rotation, the product will be (circle one):



(+)
    (–)            (+,–)
        unknown
            can’t tell
other

9.  (12)  Identify the relationship between the following pairs of molecules as one of the following:

A  =  identical structures          B  =  constitutional isomers          C  =  conformational isomers          

D  =  diastereomers          E  =  enantiomers          F  =  resonance structures          G  =  none of these
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10. (6) Use Fischer projections to show all of the stereoisomers of CH3-CHCl-CH2-CHF-CH3. Indicate pairs of enantiomers and pairs of diastereomers.
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11. (42) Complete the following reactions by showing products, reactants or reagents, as appropriate. Indicate stereochemistry clearly for those marked with a star (().
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12. (30)  Write mechanisms for the following.  Show individual steps clearly, include any formal charges, and use correct electron pushing. The use of the symbol H+ is unacceptable.
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