Dehydrohalogenation: Synthesis of tolan (diphenylacetylene)

Adapted from Organic Experiments, Louis F. Fieser and Kenneth L. Williamson
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Set aside two melting point tubes of 1,2-dibromo-1,2-diphenylethane from the previous synthesis for a later melting point determination, then transfer the remaining solid to a standard size test tube. Add three pellets NaOH and 2 mL triethylene glycol.  Using the heat block, heat at 160-180°C for 15 minutes.

Cool at room temperature for about 10 minutes, then add 10 mL ice water to the test tube.  Stir and cool in an ice/water bath to induce the formation of a solid product.  Isolate the product by vacuum filtration on a small Büchner funnel.  To help remove the last few crystals from the flask, add a few mL of ice cold water and pour into the filter. 

Place the filter onto a watch glass and allow to dry until next lab period, then determine mass, melting point (in duplicate), percentage yield and overall atom yield for the conversion of stilbene to tolan (diphenylacetylene).  Note: Atom yield is determined by multiplying the percentage yield by the atom economy.

PRE LAB:
1. Calculate the atom economy for the conversion of 1,2-dibromo-1,2-diphenylethane to tolan.  

2. Collect molecular weight, physical property and safety information for all of the materials used in today’s lab.

3.  What is the structure of triethylene glycol?  What is its purpose in this procedure?

4.  What is the theoretical yield for this synthesis?  Assume that a pellet of NaOH has a mass of about 150 mg and that you obtained 100% yield in the previous synthesis.  

5. E-factor is another metric used to gauge the “green-ness” of a chemical process.  In general, the lower the E-factor the better.  To compute the E-factor for this synthesis, first estimate the mass of waste in the overall process from stilbene to tolan.  Divide the mass of waste by the mass of the final product you obtained to compute the E-factor for this method.  You can estimate this value by using the theoretical yield of tolan rather than the actual yield.  Note that since your actual yield will be less than the theoretical yield, your actual E-factor will be larger than this estimate.

6.  If the principles of green chemistry were used to improve this method, which part of the overall process needs the greatest revision?
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