CHM2123 Quiz #5

Preparation of a Cyclic Acetal         
1. The reaction of water with 2,2-dimethoxypropane will form acetone and methanol; as seen in the mechanism below. Using 2,2-dimethoxypropane in excess ensures that the system is completely dried out, because in the case that it is not, the process will go in reverse and form a carbonyl compound and an alcohol, and thus we would not be able to obtain the desired acetal product. 
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2. In order to augment the overall yield we can use excess reagent (starting material) or evaporate (remove water) and then re-extract an extra time to collect more organic extract. Adding anhydrous Na2SO4 is already part of the procedure. 

3. To prevent the reduction of the ketone, we can use a protecting group and protect it as an acetal using 1,2-ethandiol under acidic conditions (Step1). We can then reduce the ester using lithium aluminum hydride (Step2). The acetal can then be hydrolyzed under acidic conditions to form the desired product, keto-alcohol (Step3). 
Step1 (1,2-ethandiol and H+)
Step2 (LiAlH4 and H30+)
Step3 (H2O and H+)
4. In order to distinguish between the reactants and products using infrared spectroscopy, we can compare the frequency range in regards to hydroxyl, ether and aromatic groups. Product 16 contains hydroxyl groups which appear in the 3550-3200 cm-1 range as (s, broad). Product 17 contains ether groups which appear in the fingerprint region, below 1500 cm-1 range. Finally, product 18 contains aromatic groups which appear in the 1700-1500 cm-1 range.
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