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Laboratory Report: Preparation of Aspirin
Name
Institution

Introduction
Aspirin, also known acetylsalicylic acid, is an organic medication product used to remediate fever, pain, and inflammation. Its manufacture in the pharmaceutical companies entails complex and automated processes but it can also be synthesized in small-scale laboratories such as school laboratories via simple esterification process. This is possible by reacting an alcohol such as salicylic acid with an acid such as acetic anhydride in the presence of phosphoric acid or sulfuric acid as a catalyst (Rainsford, 2013). The objective of this experiment was to synthesize aspirin via the esterification process.
Materials
· Salicylic acid ( 3 bottles, 50g each)
· Acetic acid (3 dropper bottles)
· Methanol (3 dropper bottles)
· Concentrated phosphoric acid (2 dropper bottles)
· Concentrated sulfuric acid (2 dropper bottles)
· 95% ethanol
· Largest test tubes
· Thermometer ( 12 of them with calibration range of -20 to 1100C)
Procedure
In a 125ml Erlenmeyer flask, 2.23g of salicylic acid was placed. 5ml of acetic anhydride and 5 drops of concentrated phosphoric acid were then added into the flask. The flask with the mixture was put in a water bath and allowed to boil for 20 minutes. After the time elapsed, the flask was removed from the water bath and 2ml of water was slowly added while the flask contents were still hot. An additional 50ml of water was added and the resultant solution cooled in ice water for 10 minutes to complete crystallization of the crude product. The crude aspirin was then recovered via suction filtration and purified by recrystallization.
In recrystallization, the aspirin was placed in a beaker then 5ml of 95% ethanol was added and warmed to dissolve the solid completely. 50ml of hot water was slowly added resulting mixture allowed to cool in an ice bath where crystallization occurred undisturbed. The crystallized product was again collected by suction filtration and its mass recorded. The crystals were washed with 10ml ice cold 95% ethanol and air-dried for 10 minutes. The mass of the pure product was then record.
Results 
	Recorded weights
	

	Mass of filter paper
	0.541g

	Mass of filter paper +a aspirin
	1.523g

	Mass of aspirin
	0.982g



I. Theoretical Yield of Aspirin Formula: 
138g Salicylic Acid	=     x grams Salicylic Acid started with     =      Theoretical Yield
180g Aspirin				? g aspirin

	Calculation for Theoretical Yield:

138g Salicylic Acid	=     2.23g Salicylic Acid	=     401.4g Salicylic Acid     =     2.909g
180g Aspirin			    ? g Aspirin			  138g Aspirin

	Therefore, the theoretical yield of aspirin to be made was 2.909g 
II. Actual Yield Calculations:
% yield	=	Actual yield	x 100
			Theoretical yield

So:	0.982g	x 100	=     33.76% 
	2.909g

The experiment confirmed the possibility of synthesizing aspirin in the laboratory via the esterification process. However, the experiment did not produce the theoretically expected amount of aspirin as the percentage yielded in the experiment was 33.76 % of the expected yield. The possible reason for the diminished yield could have stemmed from the ineffectiveness of the suction filtration process, some of the crystals could have been left in the Erlenmeyer flask, or the acetic anhydride amount was not enough to drive the reaction forward long enough to generate more aspirin.
Answers to Study Questions
1. a) isopentyl acetate 
[image: Isoamyl acetate.png]
   b) ethyl butyrate
   [image: Ethyl butyrate.png]
  c) methyl acetate
[image: Methyl acetate.png]
  d) methyl anthranilate   
       [image: Methyl anthranilate.png]
2. Compound- functional group
· Salicylic acid- two groups; the alcohol group (-OH) active in the esterification process and carboxylic acid group (-COOH)
· Aspirin- an ester functional group  (R-C=O)
· Methyl salicylate- (R-C=O)
3.  They are all cyclic structures with a carboxylic group as the functional group. Acetaminophen is less irritating to stomach lining than aspirin, ibuprofen, and naproxen because it does not inhibit production of prostaglandins as the other drugs do that result to irritation of the stomach lining.
4.  Methyl salicylate is not appreciably soluble in water because it is a hydrophobic compound favoring organic solvents rather than water.
5. Structure of sodium salicylate
[image: Sodium salicylate.png]
Salicylic acid reacts with sodium hydroxide to form sodium acetate or disodium acetate. The determiner of the product is the ratio of the reagents.
[image: https://qph.fs.quoracdn.net/main-qimg-d023a9312b0e955a568e50828c90335c]
6. Aspirin is a weak acid thus it will be more soluble in the stomach where the PH is one.
7.  Acetic acid is highly soluble in water unlike aspirin and thus is removed during the suction filtration process.
8.  When aspirin is exposed to the air for far too many times, it slowly reacts with the absorbed moisture from the air and loses its strength when hydrogen atoms are lost, and then it partially reverts to its original salicylic acid and acetic acid composition.
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