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Extra credit:  (3 points)

[image: image29.emf]


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)
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b) Draw two additional resonance forms for this compound showing lone pairs and formal charges where necessary.  (4 points)
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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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 totally unrelated molecules
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       _____ _ Isomers _____________________
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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To determine molecular formula


a) determine the molecular formula of oxybutynin___C21H29NO3________________ (4 points)
b) Determine the following: (10 points)
	Central atoms
	Molecular Shape
	Bond Angles
	Hybridization

	A
	Trigonal planar
	120
	sp2

	B
	Tetrahedral
	109
	sp3

	C
	Bent
	<109
	sp3

	D
	Linear
	180
	sp

	E
	Trigonal pyrimidal
	<109
	sp3



d. How many sigma bonds ____54_______and pi bonds_______6_______ 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
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7. Write and balance the combustion reaction of acetylene (ethyne) in oxygen gas. (4 points)
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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: The most soluble of these compounds would be the ones that are most polar and have the 
strongest intermolecular forces. Compound A and B both have double hydrogen bonding but Compound A is 
more soluble than B due to the small nonpolar hydrocarbon chain (hydrophobic) in which needs to be 
dragged into water. The reason why D is less soluble than A and B is less Hydrogen bonding and C is 
insoluble due to that it is a nonpolar hydrocarbon chain.
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)

The electrons in the three double bonds are “delocalized” which means that they circulate between the carbon atoms generating a very stable nonreactive compound. If addition occurred, the resonance stability would be reduced greatly making the compound much higher energy. It is very unfavorable to go to this higher energy state thus aromatic compounds undergo substitution reactions instead of addition reactions to regain this very stabilizing resonance (aromaticity)
Alternative Explanation
Each carbon in the benzene ring has an unhybridized p orbital that is available to overlap with one on a neighboring carbon to form a second (double) bond.  Instead, all of the p orbitals overlap and form a pi cloud of electrons above and below the plane of the carbon ring.  The electrons are “delocalized”.   This means that they are not in one set region to be used for an addition reaction at the site of two specific carbons.
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p orbitals on carbons


delocalized electrons form pi clouds

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: Boiling point is determined by three factors: Intermolecular forces, Molecular weight and 
branching. Compound B and D both have double hydrogen-bonding (strongest intermolecular force), but B 
will have a higher boiling point due to it is heavier (size) meaning that it has more London dispersion forces 
to increase its attraction between molecules. Compound A and C both have the same intermolecular forces 
(dipole-dipole) and the same weight. Compound A is higher boiling than C due to less branching (larger 
surface area) allowing it to have more effective London dispersion to attract more molecules to it.
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


To distinguish between these two compounds an oxidation reaction would be very effective. A reactant such 
as chromic acid (which is red) would react with cyclohexanol (2o alcohol) and turn it a blue green color. 
Doing the same reaction with 2-methyl-2-butanol (3o alcohol) would have no reaction so the product would 
remain red.

Alternative test

To distinguish between these two compounds one can perform a Lucas test. By adding HCl in the presence 
of Zn (clear solution) to cyclohexanol (2o alcohol) it would take 10-15 minute to generate a cloudy solution. 
Doing the same reaction with 2-methyl-2-butanol (3o alcohol) a cloudy solution would develop immediately.

b.
cyclohexene

and

cyclohexane


To distinguish between these two compounds a reaction with KMnO4 would be very effective. Adding 
purple KMnO4 to cyclohexene (alkene) you would break the double bond changing purple KMnO4 to brown 
MnO2. Doing the same reaction with cyclohexane, there is no reaction (no unsaturation) and the KMnO4 
would remain purple.

Alternative test

To distinguish between these two compounds an addition reaction with Br2 in low illumination would be 
very effective. The addition of oragne-red Br2 to cyclohexene will generate a clear solution indicating the 
presence of an alkene. Doing the same reaction with cyclohexane there is no reaction since it needs bright 
light to generate a substitution reaction on the alkane so the solution would remain oragne-red
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-methylcyclohexane  (label each non-hydrogen substituent either Ax=axial or Eq = equatorial) (3 pts)
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