Problem Set 2 – Classifications, Free Rotation and Stereochemistry

1. Compound Classes and Functional Groups

Indicate what functional class (alkane, ketone, ether, etc.) each compound represents.
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2. Physical Properties

a. For each SET of compounds, rank each from HIGHEST (1) to LOWEST boiling point (3).
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b. For each solute, circle the solvent in which it is most soluble.
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3. Perspective Formulas
Using perspective formulas, draw the conformation of pentane:  
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A) When all the C-C bonds are staggered.
B) When the structure in A is rotated along the C2-C3 bond into an eclipsed position.
C) When all the C-C bonds are eclipsed.
On the lines below each structure, indicate what forms of strain influence the stabilities in each conformation.
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4. Newman Projections
a. Using Newman projections, draw the three staggered conformations of   
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  formed from rotation along the C1-C2 bond.  Circle the most stable conformation.
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b. Using Newman projections, draw the three staggered conformations of   
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 formed from rotation along the C3-C4 bond.  Circle the least stable conformation.
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5. Conformations of Cyclohexanes
a. Use the conformation of the substituted cyclohexane below to answer the following questions.
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Which elements are on the top face (up) of the molecule?  _________________

Which elements are on the bottom face (down) of the molecule?  _________________

Which elements are in axial positions on this conformation?  _________________

Which elements are in equatorial positions on this conformation?  _________________

Which elements would be up and axial after conformational inversion?  _________________

b. Draw the both chair conformations for the following substituted cyclohexanes.  Circle the more stable conformation for each compound.

[image: image11.emf]

[image: image12.emf]F

CH

2

CH

3

F

CH

2

CH

3


6. Geometric Isomers
a. Determine whether the following compounds are the cis or trans isomer.
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7. Chirality Centers and Stereochemical Configurations

a. Circle all of the chirality centers on the following molecule, which is a potent anti-tumor compound found in a species of marine sponge.
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b. Determine the stereochemical configuration for each chirality center.
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8. Stereochemical Relationships
a. Label each compound as chiral or achiral.
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b. Indicate whether the following pairs of molecules are identical, enantiomers, diastereomers or stereochemically unrelated.  Circle any meso compounds.
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