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1. Oxycodone is in a group of drugs called narcotic pain relievers. It is similar to morphine. Oxycodone is used to treat moderate to severe pain. Name and circle five functional groups (other than alkane) in Oxycodone, shown below (remember to include primary, secondary, etc... on amines and alcohols). (5 points)
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2. Draw a reasonable Lewis structure in a structural formula for methylisocyanate showing lone pairs and formal charges where necessary.  

a) Methylisocyanate is CH3NCO (skeleton shown) (3 points)
b) Draw two additional resonance forms for this compound showing lone pairs and formal charges where necessary.  (4 points)
3. For each of the pairs below, state whether they represent the same molecule, isomers or totally unrelated molecules. (3 points)
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4. Oxybutynin is used to treat symptoms of overactive bladder, such as frequent or urgent urination, incontinence (urine leakage), and increased night-time urination. The structure of oxybutynin is shown below
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a) determine the molecular formula of oxybutynin____________________________ (4 points)
b) Determine the following: (10 points)
	Central atoms
	Molecular Shape
	Bond Angles
	Hybridization

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	



d. How many sigma bonds ___________and pi bonds______________ are in the molecule (2 points)
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5. Name the following compounds (12 points)
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6. Draw in line angle structure the following compounds (6 points)

p-cyclopentyl phenol



5-cis- 4,4-dimethyl-3-propoxy-1,5-Heptadiene
7. Write and balance the combustion reaction of acetylene (ethyne) in oxygen gas. (4 points)
__________________________________________________________________________________
8. Draw a detailed mechanism for the following reaction, showing curved arrows and structures for all intermediates and products. Include any formal charges and lone pairs. (6 points)
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9. Rank the following molecules in order of increasing solubility in water (from least soluble to most soluble), and briefly explain your answer. (6 points)
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Explain:
10. Benzene has three double bonds but it does not behave like an alkene when you try to do addition reactions.  Explain why. (4 points)

11. Rank the following molecules in order of increasing boiling point in water (from least to most), and briefly explain your answer. (6 points)
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Explain:

12. For each of the pairs below, provide a simple chemical test (other than combustion) that will distinguish between the two compounds.  Indicate what you would expect to see if you performed the test.
(6 points)

a.
cyclohexanol  

and

2-methyl-2-butanol


b.
cyclohexene

and

cyclohexane

13. Complete the reactions drawn by filling in either the reactant or the products. If there is more than one product, draw only the major product. If there is no reaction write NR  (16 points)
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14. Draw the most stable chair form of form Cis-1-sec-butyl-4-methylcyclohexene  (label each non-hydrogen substituent either Ax=axial or Eq = equatorial) (3 pts)
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