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1. Esters are a class of organic functional group that can have a pleasant fruity or flowery aroma, which makes them very useful in the food industry for synthetic scents and flavorings. 

2. The general formula of an ester is R-C-O-O-R-prime; where R and R-prime are different functional groups. Depending on the functional groups, R and R-prime, the ester can take on many different characteristics. 

3. For example, the reaction of glycerol and three fatty acids results in a triglyceride, which has three ester groups.  These molecules have a very high molecular weight due to the long side chains and play a significant role in biology; making up the bulk of animal fats. 

4. In contrast, low molecular weight simple esters are attributed to the smells and flavors of fruits and flowers. Very simple changes to the structure of the ester greatly affects its fragrance. 

5. For example, changing a hydroxyl group to an amine changes the scent of this ester from wintergreen to grape. Similarly, the scent of propyl acetate is banana, but with one additional methyl, butyl acetate carries the scent of apple. 

6. To make an ester, a carboxylic acid and an alcohol react in the presence of an acid, forming the ester and water. The R-C-double-bond-O part of the ester comes from the carboxylic acid, and the O-R-prime part of the ester comes from the alcohol. 

7. The esterification reaction tends to reach equilibrium with about a 70% yield at best. Since the reaction is an equilibrium reaction, increasing the yield of the ester can be achieved using Le Chatelier’s principle. 

8. Le Chatelier’s principle states that any equilibrium reaction subjected to a change, like concentration, readjusts its equilibrium to counteract the change applied. 

9. So, if we increase the concentration of one of the reactants in an equilibrium reaction, the reaction shifts by consuming that reactant and thereby decreasing its concentration. This results in the formation of more product. Thus, we can improve the yield by using a two-to-one or one-to-two molar ratio of carboxylic acid and alcohol.

10. In this experiment, a Fischer esterification will be performed using an excess of alcohol. In Fischer esterification, the carboxylic acid reactivity is enhanced in the presence of sulfuric acid, which protonates the oxygen of the carbonyl.  

11. The alcohol is a nucleophile that attacks the carbon of the carbonyl to form an intermediate.  Next, the hydrogen of the alcohol is transferred to a hydroxyl. 

12. The carbonyl then re-forms, eliminating a water molecule. Finally, deprotonation results in a neutral ester.  

13. [bookmark: _GoBack]In this lab, you will perform a Fischer esterification reaction with an unknown alcohol and carboxylic acid, [1] using a molar ratio of two-to-one with a sulfuric acid catalyst. [2] You’ll then determine the yield and identify the ester using its odor, and by extension, [3] determine the two unknown reagents. [4] 
1.13.1. Reuse shots: 3.12.1, 3.12.3 (Talent adds carboxylic acid to flask, then talent pours alcohol into the flask)
1.13.2. Reuse shot: 3.14.2 (Talent pours sulfuric acid into the flask)
1.13.3. Reuse shots: 3.28.3 and 3.29.1 (Talent drops a few drops of liquid onto filter paper, then holds up paper and wafts scent)
1.13.4. Reuse shots: 3.7.2 and 3.7.3 (Close up of carboxylic acid and alcohol vials with letter labels) 
Learning Objectives: 
In this section, we list 5 important questions (eg, What is transformation?) that the students should be able to answer at the end of each lab. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 



Take-Homes: 
In this section, we list 5 important take-home messages from the lab. Usually, these are answers to the 5 questions in learning objectives. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 










