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Biochemistry Questions and Answer
Topic # 1
Carvone exists as a pair of enantiomers (see structure p 23). (R)- (-)-carvone smells like spearmint, whereas (S)- (+)-carvone smells like caraway. Why do these enantiomers have different smells (i.e., different biological activity)?
[image: ]
Enantiomers are molecules that are mirror images of one another. Typically, the configuration of (R)-(-)-carvone and (S)-(+)-carvone are almost similar but are mirror images of each other. Nevertheless, the difference in arrangement of the (R) and (S) in the configuration allows for the difference in smell. Typically, once these compounds evaporate into the air, the different configurations will bind with odorant receptor proteins in the olfactory system. These cells code messages that are recognized by the glomeruli and mitral neurons that send messages to the brain. The difference in molecular configuration allows for the difference in smell; thus, differentiating between the two enantiomers.
R carvone smells spearmint whereas the S carvone smells like caraway. It is important to note that distinguishing between enantiomers is a hard task due to chirality. Nonetheless, examples like the R and S carvone are easily distinguishable because they are separated through smell. It is important to note that the composition of both molecules is the same but their configuration is different. Most importantly the difference in configuration is responsible for the difference in smells in caraway and spearmint carvone.  
Topic # 2
Imagine that you run a factory that manufactures Ibuprofen, an analgesic and anti-inflammatory found in many over-the-counter drugs such as Motrin. See page 166 of your textbook for the structure of Ibuprofen.
Part (a) How many stereo-centre(s) does Ibuprofen have? What is/are the R or S configuration of the stereo-centre(s)?
Ibuprofen has a single stereo-centre and two enantiomers
[image: ]
Part (b) How many diastereomer(s) does Ibuprofen have?  If none, explain why?
Ibuprofen has a single stereo-centre and no diastereomer 
[image: ]
Part (c) Your factory currently makes racemic Ibuprofen, but the new FDA regulations will not allow you to sell a racemic product because the enantiomers may have different biological effects. What is the biological reason(s) that Ibuprofen enantiomers may have different drug effects? Be as specific as possible.
[image: ]
Cox 1 receptors contain specific sites for ibuprofen to bind. The S-enantiomer fits just as a left shoe fits a left leg but R-enantiomers will not fit. This regulation is critical because the body has a system of enzymes that convert 60% of all the R-enantiomers to the S enantiomer. Therefore, there is no need to conduct the intensive process of separating the enantiomers because eventually most of the R-Ibuprofen are converted and utilized whereas the rest is left inactive.  

Topic # 3
Why must enantiomers be converted to diastereomers before separation processes such as crystallization?
Conversion of enantiomers to diastereomers is essential for the separation of enantiomers. This conversion generates diastereomers that have different chemical properties in a racemic solution. These two diastereomers are separated manually by a number of physical methods. Once separated, the diastereomers are converted to the original enantiomers producing pure solution of specific enantiomers. 
It is easier to separate diastereomers compared to enantiomers because the former have different physical properties like Boiling Point, Melting Point, Solubility and NMR shifts. These properties allow for easy separation of diastereomers through processes like crystallization and distillation. 
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