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Abstract:
	The purpose of this experiment is to prepare acetaminophen from 4-nitrophenol using the 4-aminophenol intermediate and determine the melting point. This was done through the synthesis of 4-aminophenol followed by the synthesis of acetaminophen. The melting point of the acetaminophen was found to range from 159.1-164.0 . This reveals that the melting point can vary based upon the purity of the product. 

Results and Observations:
Table 1: Recorded Masses during the Synthesis of 4-aminophenol.
	Part I: Synthesis of 4-aminophenol
	Mass (g)

	Mass of 4-aminophenol
	3.003

	Mass of 10% Pd(C)
	0.236

	Mass of NaBH4
	1.806

	Mass of watch glass
	19.974



Table 2: Recoded Masses during Synthesis of Acetaminophen.
	Part II: Synthesis of Acetaminophen
	Mass (g)

	Mass of product and watch glass
	21.56

	Mass of product
	1.59

	Mass of 50mL Erlenmeyer flask
	42.08

	Volume of water 
	14.27mL  14.27g

	Volume of acetic anhydride
	1.74mL  1.74g

	Mass of glass frit
	28.03

	Mass of glass frit and acetaminophen 
	28.67

	Mass of acetaminophen
	0.64



Melting point: 159.1-164.0 
Percent yield:

 = 67.48 

 

Limiting Reactant:
Part I: 
2C6H5NO3 (aq) + 1 NaBH4 (aq)  2C6H7NO (s)
(3.003g C6H5NO3)() () () = 2.356g C6H7NO
(1.806g NaBH4)() () () = 10.419g C6H7NO
.
Part II:
C6H7NO (s) + C4H6O3 (aq)  C8H9NO2  (s) + CH3COOH (aq)

(2.356g C6H7NO)() () () = 3.26 C8H9NO2 
(1.74g C4H6O3)() () () = 2.58 C8H9NO2 



Discussion:
In the experiment, Organic Chemistry: Preparation of Acetaminophen, the goal was to prepare acetaminophen from 4-nitrophenol using the 4-aminophenol intermediate and determine the melting point. This was done through the synthesis of 4-aminophenol followed by the synthesis of acetaminophen. The melting point of the acetaminophen was found to range from 159.1-164.0 . From prior knowledge, the melting point of the acetaminophen should actually have a range closer to 169-172. [1] Testing the melting point of a pure substance helps to test for impurities in another substance. In most situations, impurities will lower the melting point, because they disrupt the crystalline structure, making it easier to break down or melt. In the lab, the temperature range was given based upon when the substance first began to melt until it completely melted. The broader the range, the more impurities a substance contains. The melting point of the acetaminophen, determined in the lab, has a very broad temperature range that is greater than 5 which almost always indicates impurities in the substance. The range is also significantly lower than the ideal temperature range of the pure acetaminophen. The percent yield of this part of the experiment was found to be 24.8%. Thus revealing the acetaminophen contained many impurities. Some possible explanations for impurities in the acetaminophen, during the lab, include systematic and personal errors. Personal error could have been due to the residue of 4-nitrophenol that was left inside the mortar and on the pestle during the first steps of the synthesis of the 4-nitrophenol. The remaining 4-nitrophenol left behind could account for the poor percent yield calculated at the end of the lab. Other error includes; lack of precision when measuring out exact quantities of substances. This includes not analyzing graduated cylinder and beaker readings at an eye level as well as not properly sanitizing glassware. This would lead to impurities in the final product thus yielding an incorrect temperature range. Some systematic error could have been due to improper calibration of beakers, volumetric flasks and graduated cylinders, which would contribute to the low percent yield. These are both errors due to the design and execution of the experiment. They can be rectified through a careful analysis of the experiment, and measures can be taken to correct them. These errors occur when the experiment is rushed. In the future, to yield more accurate results, one must work to thoroughly rinse any remaining reactant, using distilled water, from any and all lab apparatus to maximize the percent yield. Reading all beaker and graduated cylinder readings at eye level as well as using clean glassware will also assist to maximize results. From this knowledge, the lab reveals that the melting point of a substance can vary based upon the purity of the product. 
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