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Dr. Hashemzadeh

Stereo Chemistry Lab

(S)Caraway and (R)Spearmint Oils
Introduction:
This laboratory exercise will introduce the methods and practice of stereochemisty determination using both provided information in the form of mass-spectral data, as well as student derived data from the methods of polarimity measurement and refractive index.   Unfortunately, the use of an Infrared Spectrometer is not possible as per instruction.  The two enantiomers which have been chosen to represent this phase of the organic chemistry learning process are two stereo compounds:  The dexter and sinister enantiomers of carvone:  2-Methyl-5-(1-methylethenyl)-2-cyclohexenone.   Each compound causing a different olfactory receptor response, ergo, different smells to the human nose and brain, (S) that of Caraway (seed), (R)that of Spearmint.  
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Procedure:

The polarimeter apparatus uses a light source and a polarized glass plate attached to a rotating dial with is graduated into degrees of rotation of the ancient Babylonian scale.  360.  Optical Rotation and planar augmentation of a plane of photonic light by each isomeric compound and enantiomer are measured using this device.

1. Using the apparatus provided.  One for each of the – or + enantiomers.  An unmeasured amount in the milliliter region for each of the compounds was placed upon the surface of the instrument using a disposable pipette.


Results:  
Only the (S) isomers gave any determinable reading using the above apparatus
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Stereo Chemistry Lab

(S)Caraway and (R)Spearmint Oils
(continued)

2.  The refractometer measures the RI or refractive index of a substance.  Refractometry is used 



in human and animal medicine, as well as geology.  The principle is thus:  light passing through 


a substance is refracted (or not) by the substance to a certain degree of scale of refractions.  This


is measured and used as a factor for determining a specific characteristic and or perhaps specific


point of time is a process.  Once again a milliliter amount of oil (carvone) from each enantiomer 


is placed in the refractive plates of the apparatus.  Once for sinister one for dexter.


Results:  
RI dexter carvone enantiomer  
=    8.3





RI sinister carvone enantiomer
 = 83.2


Discussion:
Nature has provided human beings with its own chemical determination apparatus, our olfactory system including brain, sinus cavity and olfactory center embedded within the endothelial lining of the nose and nasal cavities.  Neurologically the information from the olfactorial nerve is processed in a much faster and more expeditious form than any other of the senses.  ( references can be provided ).  It is truly a wonder that the reality of organic chemistry can  be experienced on such a personal and individual level.  It is a FACT that human beings perceive stereo chemistry.   

The apparati used in the experiment did not seem to function quite as they should have.  This caused some ambiguity in results as compared other groups.  Members of this group were disappointed at not being able to use the IR- Spectrometer. 

Overall, the fundamentals of quantitative comparative stereo-chemistry were well represented within this simple and effective laboratory experiment.  Two excellent methods of compound analysis as well as the human factor made this a very educational experiment.   
