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Abstract: A Diels-Alder reaction was performed in which cyclopentadiene was reacted with maleic anhydride to produce cis-Norbornene-5,6-endo-dicarboxylic anhydride. 0.02 g of product was obtained, with a melting point of 155° C— close to the theoretical value of 166° C. Based on the IR spectrum…..(either we did or did not get the right product- look at peaks and see if cis-Norbornene-5,6-endo-dicarboxylic anhydride is supposed to contain those substituents). It was concluded that the final product from this experiment was indeed (or wasn’t) cis-Norbornene-5,6-endo-dicarboxylic anhydride.
Introduction: The Diels-Alder reaction is a concerted [4+2] cycloaddition, which is considered a very important reaction in Organic chemistry. The Diels-Alder reaction is classified as a pericyclic reaction, which means that the reaction involves a cyclic rearrangement of bonding electrons during which the bonds are broken simultaneously forming a cyclic product.. In this reaction, a diene reacts with a dienophile to form a cyclohexene. In this experiment we will use cyclopentadiene as the diene and maleic anhydride as the dienophile. Our target product will be cis-Norbornene-5,6-endo-dicarboxylic anhydride.  The product will be isolated using crystallization. The melting point will then be determined while lastly an IR spectroscopy will be performed upon the end product. 
Procedure: To begin the experiment, add 0.100 grams of maleic anhydride to a Craig tube and then add 0.40 mL of ethyl acetate to the tube. Using the thumb (with gloves on) to cover the top of the Craig tube, shake the tube gently to dissolve any solvent still inside. Once all the solvent is dissolved, add 0.4 mL of ligroin, and then 0.1 mL of cyclopentadiene to the solution. After adding all of those chemicals, insert the inner plug into the Craig tube and it in a 10 mL Erlenmeyer flask that is filled with about 8 mL of room temperature water in order to cool the mixture to room temperature. Once the mixture is cooled to room temperature, place a glass stir rod into the test tube to initiate crystallization. Remove the glass stir rod after it starts to crystalize. The crystallization process is complete when all of the solvent has evaporated and only solid crystals are left in the tube. When this happens, cool the mixture in an ice bath and then isolate the crystals using a Hirsch funnel. Allow the final product to completely dry before weighing it. Finally, take the melting point and obtain an IR spectrum.
Observations: After gently shaking the maleic anhydride and ethyl acetate mixture, there was a slight amount of heat radiating from the bottom and sides of the Craig tube. Then, after adding the 0.4 mL of ligroin followed by the 0.1 mL of cyclopentadiene, the solution gave off more heat and started steaming and fizzing inside of the tube. While holding the tube at this time, one could feel the heat and a “boiling” sensation occurring inside of it. When the glass rod was inserted in the tube, crystallization was initiated and solid crystals started forming on the sides and on the bottom of the tube. The tube was then placed in an ice bath to cool and crystals gradually continued to form. Two separate layers started to form in the Craig tube: a top liquid layer and the bottom crystal layer. The solvent did not completely evaporate from the tube so the mixture was centrifuged, which isolated the crystals at the bottom of the tube and made the two layers even more distinct. The product was then isolated by pouring the contents of the Craig tube through a Hirsch funnel and washing the pure crystals with cold methanol.  Due to re-solvation while attempting to wash the crystals from the Craig tube, much product was dissolved and lost due to time constraint of not being able to recrystallize by the end of the lab period.  
Analytic Results
· Total of 0.02 grams of product created.  

· Melting point was 155°C.  

· See below for the IR graph obtained.  
Conclusion:
Although a great amount of product was lost during the attempt to remove the crystallized product from the Craig tube, there did remain enough product for both of the remaining analysis steps. 

A 5.5% variance to the theoretical melting point suggests that the product formed was in fact the target product with only either minor impurities, perhaps ionically bonded to the endproduct and or enatiomers of the final product.  e.g.  the exo-cyclic compound.  
The IR spectrum appears to be a very close match to the reference spectrum.

It can be concluded that  cis-Norbornene-5,6-endo-dicarboxylic anhydride was formed.
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