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Extraction and Synthesis of Aspirin
Purpose: __________________________________________________________________________

__________________________________________________________________________________
Data Table:

	Compound
	pH
	Iron Chloride
	Acetic Acid Addition

	Acetylsalicylic Acid
	
	
	XX

	Salicyclic Acid
	
	
	

	Old Aspirin
	
	
	XX

	New Aspirin
	
	
	XX

	Willow Bark Extraction
	
	
	


Analysis Questions:  
pH:
1. How does the pH of acetylsalicylic acid compare to that of salicylic acid? Be specific – use pH values from your data table.
2. Based on your results and background information, why is salicylic acid more irritating to the stomach than aspirin?

Iron Chloride Test
3. Explain the difference in color that is shown when iron chloride is added to of acetylsalicylic acid compared to that of salicylic acid.  Include a description of the chemical structures of both compounds that accounts for the difference seen.
Willow Bark Compared to Pure Salicylic Acid
4. How does the pH of willow bark compare to pure salicylic acid? Be specific – use pH values from your data table.
5. How does the reaction with iron chloride of willow bark compare to pure salicylic acid?

6. Describe possible reasons for the differences. 
Reaction of Acetic Acid with Willow Bark Extraction
7. Does the reaction data provide evidence that acetylsalicylic acid was synthesized from  the willow bark extraction when acetic acid was added?  Explain.
8. Write the equation for the synthesis of aspirin using abbreviated formulas.  Then, circle the functional group on each of the two reactants that is involved in the reaction.

Old vs. New Aspirin Tablets:
9. Compare both the pH and iron chloride results of the old vs. new aspirin tablets.  Do the results follow expected patterns?  Explain, including comments on both the pH and iron chloride results.
Additional Questions from Textbook, Discussions, Articles, and Research
This lab focuses on aspirin.  Many newer pain relievers have been synthesized.  It is important to understand why there is a need for multiple pain relievers, and the benefits and side of effects of each.
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Three of the most commonly used over-the-counter analgesics include acetylsalicylic acid (aspirin), ibuprofen (Advil, Motrin) and acetaminophen (Tylenol). 
a. Examine the following abbreviated formulas for aspirin, acetaminophen, and ibuprofen
b. Label each group attached to the aromatic rings as either an ortho, para or meta director.  In addition, indicate whether the group is associated with a common name when attached to benzene. See the example at the right:
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2. Briefly compare and contrast the structure of the above three analgesics. Use specifics.
3. Based on knowledge of medications you or others have taken, list several reasons why different pain relievers are manufactured and sold. In other words, why is it necessary for physicians to be able to choose from a number of pain relievers rather than only have one they can recommend to their patients?
4. Explain why surgeons recommend that no aspirin be taken prior to or immediately after surgery.

5. Aspirin is associated with Reyes syndrome, a disease of the brain and other body systems that may arise in children recovering from viral infections such as the flu or chicken pox.  What alternatives to aspirin might be used to relieve pain and fever in children with a viral infection?
6. Besides Reyes syndrome, list 3 other potential side effects of aspirin use. (See beginning of         Lab Manual page A3)
7. COX enzymes (See the article on p. 2 of Lab #13 background information in the lab procedure.)
a. What is the general function (biological purpose) of all COX enzymes?

b. Describe the differences in location and effect of both COX-1 and COX-2 enzymes.
c. Explain how the benefits and the side effects of traditional NSAIDs like aspirin and ibuprofen are linked to their effect on COX enzymes.
d. Celecoxib (Celebrex) was developed to avoid some of the side effects seen with aspirin.  Explain what side effects are lessened and how they are lessened. 
Name __________________________





Period __________ Date  __________
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