CHEM 260 final exam 2006 ANSWER KEY

1. a) Rank the structures below from the most basic (#1) 1o the least basic (#5). Put your d) Match the terms below with the structures that best describe them. Put your assignments
assignments in the boxes below the structures.

in the boxes beside the terms.
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¢} Draw all the achiral {optically inactive) sterevcisomers of 3,4-dimethylcyclopentanol.
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2. Name the following compounds using IUPAC nomenclature, jncluding as n
designation of stereochemi
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3. Shown below are a number of pairs of structural formulas, in the box below each pair,
place the number {related to one of the terms listed below) that best describes the
relationship between the two structures.

NOTE: Each term may be used more than once and not all of the terms naed be used.

1. constitutional isomers 2. diastereomers

3. identical 4. enantiomers
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4. a) Draw the most stable sterecisomer
stable conformation.
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5. Show the product{s) formed in the following reactions. Be sure to clearly show

stereochemistry (including enantiomers) of all major products where appropriate.
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d) Draw the lransition state for the reaction shown above. Clearly show the
appropriate geometry and partial charges in this diagram.
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6. Using any of the starting materials shown below as the ONLY carbon sources, as wefl
as any additional inorganic reagents you require, outiine syntheses of the following
compounds. No mechanistic information is required. There may be more than one corrsct
answaer in some cases.
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7. a) The bromination of toluene gives more para-product than meta-product.
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Draw the intermediates that lead to each of the two products and show all of their
resonance structures. Use these structures to explain why the para-product is formed in
a greater amount.
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b) Draw a mechanism for the transesterification reaction shown below.
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¢) Draw a mechanism that explains the interconversion shown below.
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8 Compound A has a structural formula CgHgO4 and is chiral. Treatment of compound

A with NaOH foliowed by an acidic work-up gives two equivalents of compound B {C3HgO3)
as the only product. Compound B is also chiral and is formed as a single enantiomer.
Treatment of compound B with CrO4H40* gives compound C {C1H403) which is achiral.
Draw the structures of the compounds in the boxes below.
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