Green bromination: Synthesis of 1,2-dibromo1,2-diphenylethane

Adapted from Green Organic Chemistry, Kenneth M Doxsee and James E. Hutchison
[image: image1.wmf]
Into a 50 mL round bottom flask equipped with a magnetic stirbar, add 500 mg (E)-stilbene and10 mL ethanol.  Clamp over a heating mantle on a stirring hotplate. Warm with stirring to dissolve the stilbene.  Obtain 1.2 mL conc. HBr (caution: wear gloves and avoid breathing vapors) in a microtest tube.  Using a dropper, slowly add the HBr to the flask and swirl.  Place a reflux condensor onto the flask and begin the flow of water.

Obtain 0.8 mL 30% hydrogen peroxide (caution: wear gloves, avoid vapor, extremely reactive, causes immediate chemical burns) in a clean microtest tube.  Add the hydrogen peroxide to the refluxing flask at a rate of 1 drop each 15-20 seconds.  Continuously stir the flask throughout this time.

Once all of the hydrogen peroxide has been added, add 5 mL alcohol, then continue to stir until the solution becomes cloudy white.

Cool the flask to room temperature and add sodium bicarbonate solution to neutralize any excess acid.  Cautiously add 1-2 mL at a time until the pH is in the range of about 5-7.

Cool in an ice/water bath, then 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.  Rinse the crystals in the filter with another few mL of ice cold water then a few mL of ice cold alcohol.  Continue suction for several minutes to air-dry the crystals.  Set aside to dry.  

Transfer all of your waste materials to a pre-tared beaker and obtain the mass of waste produced. Calculate the potential E-factor for the process by dividing the mass of waste by the theoretical mass of product. 

Next week you will weigh the product, determine its melting point and mass.

PRE-LAB

1.  The reaction between HBr and H2O2 yields Br2 and H2O as its end products.  Write the balanced reaction showing HBr, H2O2 and stilbene on the left side of the arrow and all of the products which form on the right side of the arrow.

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

3.  Given that the HBr we will use has a concentration of about 9 M and the  H2O2 concentration is about 10 M, determine the limiting reagent in this procedure.

4.  From the limiting reagent calculation, what is the theoretical yield of dibromostilbene?

5. Calculate the atom economy for the stilbene to the dibromo- product.  Remember, atom economy is the molecular mass of the product divided by the sum of the molecular masses of all the reactants (but not solvents).

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 all the reagents/solvents you will use.  Subtract from this mass the theoretical yield to obtain your waste mass estimate.  Divide the mass of waste by the theoretical mass of the final product to estimate the E-factor for this method.  Note that since your actual yield will be less than the theoretical yield, thus your actual E-factor will likely be larger than this estimate.
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