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Experiment 29

MICROWAVE
REACTIONS:
A RESEARCH PROJECT

Discussion

The experiments you have been performing in this organic laboratory course have been designed to
give you experience in the field of organic chemistry.  Because of the potential risks and the cost of
chemicals, the previous experiments gave you detailed directions that were carefully designed to minimize
risk.  However, every experiment was selected because it had a challenge associated with it.  Now it is time
to give you more of the responsibility.  With the responsibility, there is an increased possibility that you will
feel the excitement that results from exploring the frontiers of human knowledge. Running an experiment that
to your knowledge has never been performed before should provide a special sense of satisfaction to you.

The responsibilities associated with probing the unknown must be taken seriously.  You must read
the pertinent literature so that you can maximize the chances of success and minimize the risk.  You must
discuss your plans with your instructor to determine if your research proposal is suitable and safe for your
laboratory environment.  To make this experiment manageable in your laboratory, the choice of reactions will
be limited to those that might work in a microwave oven.  Microwave assisted organic reactions are a fairly
recent addition to the repertoire of techniques available to organic chemists and therefore still a rather fertile
field for research.  Microwave reactions that work generally take only a few minutes and therefore can be run
during the time restrictions imposed by a college laboratory course.  An example of a microwave assisted
reaction can be found in Experiment 24.  The very recent article by Jensen, et. al. below also contains some
suggestions.  For more instructions, see the Prelaboratory Preparation section of this experiment and use the
references below.
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Prelaboratory Preparation - Experiment 29

First, be sure to list all the goals of the experiment.  Perform a literature search for microwave assisted
reactions and determine the kinds of reactions that have been demonstrated to work in a microwave oven. 
Solvent selection is very important for microwave assisted reactions and needs to be seriously considered. 
You should check on the cost, safety and availability (does your stockroom have the chemicals you need) of
the chemicals.  Try to find a reaction that interests you (is the product related to a pharmaceutical product or
a chemical of environmental interest) and has a significant chance of success.  Write up a research proposal
for your reaction and submit the plan to your instructor several days before your scheduled laboratory
meeting.  If approved, try the reaction.  If you are successful in isolating product, try the reaction again this
time varying the power setting or microwave time and try to adjust the conditions to maximize the yield. 

Procedure and Observations

Be sure to include a detailed procedure in this report.  Report all relevant observations including the
type of microwave oven, power settings and times. 

Conclusions

This section should include the following:
1. Were the goals of the experiment achieved?  Explain your answer.
2. What was the identity of your product and did it agree with your prediction?  Explain your

answer.
3. Compare microwave techniques to conventional heating techniques.  What are the advantages

and limitations of microwave techniques?
4. How could the percent yield and recoveries have been improved?
5. Write up the procedure as an experiment for your organic chemistry course with an introduction,

discussion, procedure and appropriate questions.


