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Diol Oxidation Puzzle

Introduction:

In this experiment, you will use household bleach, a mild oxidizing agent, to oxidize a diol containing compound.  You may either use 2-ethyl-1,3-hexanediol or 2,2,4-trimethyl-1,3-pentanediol for your reaction.  
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Each starting material contains both a primary and a secondary alcohol, but only produces a single product upon reaction with bleach.  It will be up to you to determine what product is produced. 
Safety Hazards:

Acetic acid and sodium hypochlorite should be dispensed in the hood, while wearing gloves.  Carry out your oxidation reaction under the hood.

Experimental Procedure:

Weigh out 3.4 mmoles of diol (2-ethyl-1,3-hexanediol or 2,2,4-trimethyl-1,3-pentanediol) and place it in a 25 mL Erlenmeyer flask.  Add 3 mL of glacial acetic acid and a stir bar, and place the flask in an ice-bath.  With stirring, slowly add 3 mL of household bleach (5.25% w/v sodium hypochlorite) dropwise while monitoring the temperature.  Do not allow the temperature to rise above ~30ºC. Stir the resulting solution at room temperature for a period of 1 hour.

To ensure the presence of excess hypochlorite during the reaction period, test the reaction mixture periodically for excess hypochlorite by transferring a drop of the solution to a strip of fresh starch iodine paper.  If the paper does not turn blue within a few seconds, add enough sodium hypochlorite solution (about 0.5 mL at a time) to the reaction mixture to give a positive test.  (The reaction solution should have a greenish-yellow color while excess hypochlorite is present.)

Pour the reaction mixture into ice-brine (10-15 mL), and transfer it to a separatory funnel.  Extract the aqueous solution with two 10 mL portions of tert-butyl methyl ether.  Wash the combined ether extracts with two 5 mL portions of saturated aqueous sodium carbonate solution (caution: gas evolution), followed by two 5 mL portions of 5% aqueous sodium hydroxide solution.  (Be sure to mix well when washing with NaOH.)  Dry the ether extracts over magnesium sulfate, decant and evaporate the ether on a steam bath.  Measure your yield and obtain an IR spectrum of your product.  

Analysis of Results:
Analyze your IR spectrum to determine the structure of your product.  Label all significant peaks in your IR spectrum with functional group and wavenumber and submit your spectrum with your report.

Postlab Questions:

1. Draw your product and explain how you determined its product.

2. Based on your experimental data, would you say that one of the two alcohols was more susceptible to oxidation than the other?  How do you know?
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