
DIELS ALDER EXPERIMENT

1/31/18 experiment diels alder reaction the purpose of this lab experiment is to understand the diels alder reaction with
cis diene and dienophile. mechanism oh.

The IR and melting point were found at the end of the experiment. The change from Sample A to Sample B
thus increased the yield by reducing solubility of crystalline product. Nonetheless, the yield of product is still
low due to the following: losses due to the mechanism of transfer and cyclopentadiene forming
dicyclopentadiene. When the petroleum ether was added, the solution became cloudy and formed a white
precipitate. Reheated the mixture until it was clear then it was cooled in an ice bath. The vial was connected to
an air condenser and a spin vane. On the other hand, the class average yield was 0. Endo is favored over exo
due to the reaction being under kinetic control; kinetic control indicates that the lower activation energy is
favored. The IR spectrum helped encourage this conclusion because 2 peaks were found between cm-1 as
shown in figure 2. Also, being in a ring, the cyclopentadiene is locked into the s-cis conformation that
facilitates the Diels-Alder Reaction. This would affect how much product would get filtered out. Post Lab 1.
Any impurities that lead to a solution of the product and impurities cause a depressed melting point. The
non-polar product should experience greater solubility in petroleum ether than in hexane due to the greater
Van der Waals forces in the petroleum ether. The melting point for the first trial was  Scheme 1 The 1,3
butadiene reacts very quickly with maleic anhydride which is reactive because of the presence of
electron-withdrawing carbonyl groups as drawn in the scheme 2. The solution began to boil after 5 mins. Place
a drying tube filled with CaCl2 on the condenser. Polar solvents are not required because it is a one-step
mechanism that does not go through a carbocation. The stereochemistry can also be found in this experiment.
The molecules cannot move around to form s-cis conformation and this type of stereochemistry is critical to a
Diels-Alder reaction. Conclusion: The Diels-Alder reaction was prosperous and produced a successful product
of 4- cyclohexene-cis-1,2-dicarboxylic anhydride although not with ideal yields shown throughout the class.
This reaction undergoes a single-step mechanism as soon in figure 1. Prelab and Post Lab Questions: Prelab 1.
The boiling point was then determined to be  Changing the nonpolar solvent petroleum ether to hexane caused
the largest effect on yield based off the Wiki data. This reaction is water sensitive; keep solvents and reactants
away and make sure everything is dry. Related Papers. Some reasons the product was lost during the
experiment is not all the product crystallized in the ice bath. Transferring the solid from the vial to the filter
paper and then to the aluminum dish are sources of product loss because solid was left behind in the conical
vial and on the filter paper also. This compound will not form a Diels-Alder product because it is not able to
rotate to a s-cis conformation due to where the double bonds are placed. Increased solubility of the product
indicates a decreased yield, as less of the final product will crystallize. It is important to avoid water in this
reaction because the product can be hydrolyzed by water. The class data was also obtained and that concluded
the experiment. The sand should be slightly above the liquid in the vial. If the reaction were
thermodynamically controlled, the overall more stable product, the exo product, would be the major product.
The petroleum ether that was in the flask after filtration was white and cloudy because there was still product
left in it. This issue may be no more than practicing the technique of transferring product and finding the most
efficient way of doing so. After 25 mins of boiling, the solution appeared clear. The low percent yield is
resulted because of product loss throughout the experiment. The first issue could be solved by devising a
method of transferring the filtered and dried crystal product from the filtration funnel or beaker in a manner
that conserves the product. The Week 1 product likely has a higher percent yield figure due to being
incompletely dried by pipetting and air drying. Dienes and Conjugations. Vacuum filtration appeared to lower
yield because a purer product of lesser mass is prepared. Sample A was purified by vacuum filtration but
otherwise prepared under the same procedure as the sample from Week 1.


