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1. Name the following compounds. Don’t forget about stereochemistry. (10 points)
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2. Draw the structure of the following compounds. Don’t forget about stereochemistry (10 points)

a. (S)-2-phenylbut-3-yn-1-ol

b. 2R,42)-hept-4-en-6-yn-2-ol
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3. Consider the reaction of the alkyne shown below. (15 points)
a. Show all the products formed in this reaction. (10)
b. Does the addition follow Markovnikov’s rule? Explain (5)
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4, Show the product (or products) from the ozonolysis (1. Os, 2. H,0) of the starting alkyne in Question 3.
(5 points)
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5. Show the reagents needed to convert the alkyne at left to each of the products shown. List the reagents and
conditions above and below the arrow (some of these certainly require more than one step!). You don’t need to
show any intermediates (if there are any). (15 points)
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Show all the products from the following reaction (there is definitely more than one). Clearly indicate the

stereochemistry of the product (or products) using appropriate notation. (20 points)
(Note: NBS is the preferred substitute for Br,)
Extra Credit Provide IUPAC names for all products produced from this reaction (5 EC points each)
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Given the reaction energy diagrams for the radical chlorination and bromination of alkanes (next page), provide
an explanation for the dramatic difference in the ratio of products produced below. Your answer should

mention the Hammond postulate.

(10 points)

Extra Credit Explain why 1-chloro-2-methylpropane is the major product in the chlorination reaction.

(5 EC points)
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Chlorination Bromination

Potential

Potential
energy

energy

Reaction coordinate Reaction coordinate

The reaction below is the standard method to synthesize an alkyne starting from an alkene. When the alkene is

a terminal alkene (like pent-1-ene), a terminal alkyne is produced. Show the mechanism of each step of this
overall sequence and show what the role of the H,0 is at the end

(20 points)
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When the alkene is an internal alkene (like pent-2-ene), an internal alkyne is produced. Note that only two

equivalents of are required and the is not needed. Explain In terms of your mechanism shown in 8 above, why
are only two equivalents of NaNH, are needed and the H,O at the end is not required

(10 points)
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10. Starting from acetylene (HC=CH), bromoethane (CHsCH3Br), and using any other chemical reagents, show how
you could prepare the following compounds. Note the stereochemistry in Part b.
(15 points)
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11. What is the final product? Show each intermediate compound. (20 points)
1. Bry, hv
2. NaOCHj, 0‘
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4. HC=C'Na*
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