
CHMY 271 

Lab 4 

Stereochemistry
Introduction 
The goal of this lab is to use the handheld model kit to investigate the stereochemistry of organic molecules.  The given molecules that you will be working with are shown below.  
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You must make a model of each molecule using the model kit and determine whether the molecule is chiral or achiral.  You must identify all stereocenters in each molecule labeling each as either R or S, and you must identify any mesocompound.  For the following pairs of molecules, in addition to determining R or S configurations at each stereocenter, you must also determine whether each pair is a pair of enantiomers, a pair of diastereomers, or identical.  You must take a picture of each model you make and label it properly so that the stereochemistry you analyze is indicated in the picture.  Include the pictures in your lab report.
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You will have limited time to complete this lab, so it is highly recommended that you prepare ideas for how to solve this problem before coming to lab.  Check with your lab syllabus or instructor to determine when the final lab report is due.
Chiral compounds with stereogenic centers are very common in organic chemistry.  Many biologically important molecules (e.g. amino acids, proteins, enzymes, and many pharmaceuticals) have at least one stereocenter.  Stereocenters are very important in chemical biology, because for many chiral drugs and biomolecules, only one stereoisomer is biologically active.  Often, one enantiomer is responsible for therapeutic effects while the opposite enantiomer may be responsible for undesired side effects.  
Procedure 

1. BEFORE COMING TO LAB, use your text book, the lecture slides, the internet, and your brains to become familiar with the important concepts in this lab (chirality, stereogenic center, mesocompound, enantiomer, diastereomer, R and S notation).  Use the important concepts in this lab to analyze the given molecules on paper and with your hand-held model kit.  Try to predict whether the molecule is chiral or achiral.  Try to identify all of the stereocenters in each molecule labeling each as either R or S, and identify any mesocompound.  For the given pairs of molecules, also try to predict whether each is a pair of enantiomers, a pair of diastereomers, or identical.
2. Compare your predictions with the other students in your group.  If group member’s predictions differ, briefly discuss why each group member made the predictions they made.  
3. Begin modeling each of your molecules with the handheld model kits.  Use the 3-D appearance of the molecules to aid in determining their stereochemistry.  For any molecule that you determine to be chiral, create a model of both the original molecule and its mirror image to prove that they are not superimposable. Thoroughly document your work by taking pictures with your phone so they can be included in your lab report.  IF YOU ARE UNSURE OF WHETHER YOUR MODEL IS CORRECT OR WHETHER YOUR STEOERCHEMICAL DETERMINATIONS ARE CORRECT, DISCUSS IT WITH YOUR INSTRUCTOR.  Use your models to make sure that the group agrees about the stereochemistry of each molecule or pairs of molecules.  Discuss the certainty you have in your analysis and WHY you are certain or uncertain.  Take a digital picture of each model you make with appropriate labels describing each stereocenter as R or S and appropriately documenting the relationships between pairs of molecules to turn in with your formal report.  In addition, consider what you might have done differently if you were to repeat the lab experiment including ideas to obtain more/better data.

4. Once your instructor agrees that you have collected enough data, write your report using the lab report guidelines.  EACH GROUP MUST TURN IN ALL OF THEIR INDIVIDUAL PREDICTIONS AND PHOTOGRAPHS WITH THEIR FORMAL LAB REPORT.
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