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{20 points) Provide the missing reagents or products for the following reactions. Carefully show the
stereochemistry of each product (if relevant) using wedges and dashes.
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{30 points) Propose a synthesis of the target compounds starting with the substrate provided and any
other chermical reagents. Several steps are required in each case. You do not have to show mechanisms
for each of the individual sieps, but do show the preducts formed from each of the reactions you

perform.,
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NAME

(30 points) Write out a detailed, stepwisc mechanism for the following transformations. Draw all
reasonahle resonance structures for any intermediates along the rezction pathway.
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(20 points)

Draw the Hickel «© molecolar orbitals for the eyelobuladiene sysiem and arrange ther in order of
increasing fnerglj.r. Label the molecular orbitals as bonding, nonbonding, and antibonding as appropnate
for their energy levels. Finally, on this diagram show the electron distnibution for cyclobutadienyl
dication.
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Circle the molecules that are aromatic according to Hilekel's theory.
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(25 points) Rank the following [1—»4 (5}, 1 = greatest or most] according to the indicated crilcna.
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1. Rate of reaction with NaCMN
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(20} points} Propose a synthesis of the target compounds starting with the substrate provided and any
other chemical reagents. Scveral steps are required in each case. You do nol have W show mechanisms
for each of the individual sleps, but do show the products formed from each of the reactions you

perfonm.
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{25 points} Provide the missing reagents and reaction conditions where necessary for the following
reackons.
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{30 points)

a. Label each of the following pairs of structures as hemomers, enantiomers, diasteresmers, or
;ﬂnslilul.ii}nal 1somers, and indicale whether each compound is chiral or achiral using the check
0XEs.
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h. Draw all of the isomers of CqHg.
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