CH 223 - Organic Chemistry I Laboratory
Experiment #5
Steam Distillation of Cloves and the Isolation of Eugenol and Eugenol Acetate
PRELAB ASSIGNMENT

· Using the chemical literature, look up the structure, molecular mass, melting point and/or boiling point for eugenol, eugenol acetate, and dichloromethane.  Make a table in your notebook and clearly show these values and provide appropriate literature references.

EXPERIMENTAL PROCEDURE
There are two major components of cloves, eugenol and eugenol acetate.  The structures of these two compounds can be found on the attached GC chromatogram.  Eugenol and eugenol acetate will be separated from the solid whole cloves by steam distillation.  Neither compound is very soluble in water and the distillate will immediately separate into two layers.  The oily layer that contains the eugenol and eugenol acetate will be extracted from water using a separatory funnel with diethyl ether.  The extracted organic layer will be dried with magnesium sulface and the solvent removed with rotary evaporation.  We will be using gas chromatography to determine the composition of the extract obtained.

Set-up the distillation apparatus shown in Figure 1.  Remove the 125 mL addition funnel, place a boiling stone in the round-bottom flask and add 2.5 g of whole cloves.  Add 30 mL of distilled water to the round bottom flask and cloves.  Using a Bunsen burner, heat the mixture to boiling and distill the solution as rapidly as possible.  Since the eugenol and acetate are insoluble in water, the solution will appear to be milky in its appearance.  Use a 100 mL graduated cylinder to collect the distillate.  When 10 mL of distillate has been collected, fill the addition funnel with 10 mL of water and slowly add the water to the distillation round-bottom.  Continue the process of collecting 10 mL of distillate and adding 10 mL of water from the addition funnel until you have collected a total of 60 mL of distillate or until the distillate is colorless.  Stop the distillation and place the 60 mL of distillate into the 125 mL separatory (addition) funnel.  
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Figure 1
Extract the aqueous solution with three 15 mL portions of diethyl ether.  Dry the combined ether solution with anhydrous MgSO4.  Use gravity filtration to remove the drying agent. Collect the filtrate in a 50 mL round bottom flask. Evaporate the solution by rotary evaporation.  Determine the mass of the extract obtained and calculate the percent recovery based upon the mass of cloves originally used and the fact that cloves contain 20% eugenol and eugenol acetate by mass and only 50% of that can be recovered via steam distillation.  Take the extract to the gas chromatograph in the Organic Instrument Room and have it analyzed by GC.  We will not be collecting products so simply wash the conical vial with acetone in the appropriate waste container.
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GOW-MAC Gas Chromatography System

Left:  GC Instrument; Right:  Integrator / Recorder
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Close-up of the GC Columns

Left:  Polar Column (Carbowax 20M); Right:  Non-polar column (DC 200)
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