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1. 2-Methylhexane shows an intense peak in the mass spectrum at m/z = 43. Propose a
likely structure for this fragment. (10 pts)

2. How could IR spectroscopy be used to distinguish between the following pair of
compounds? (10 pts)

CH;COCH=CHCH,CH; and CH;COCH,CH,CH=CH,
3. What series of synthetic steps could be used to carry out the transformation shown
below? (10 pts)
o~ — X

4. Rank the following groups in order of increasing activating power in electrophilic
aromatic substitution reactions: -OCHj3, -OCOCH,CH3, -CH,CH;, -Br. (10 pts)

5. Provide the major organic product of the reaction shown below. (10 pts)

D 1. MeCOCI
g 2. H;0"

6. Provide a detailed, stepwise mechanism for the transformation shown below. (10 pts)
0 : Q
/\H/\)LO . _1.NaOEt Q_
o _ 2. H;0*
0
7. Draw the structure of the major product which results when the diene shown is treated

with HBr at 40°C. (10 pts) CHj,

CH,

8. Which diene reacts more rapidly in Diels-Alder reactions, cyclopentadiene or
1,3-butadiene? Briefly explain your choice. (10 pts)

9. Which of the following compounds absorbs the longest wavelength of UV-visible
light? (10 pts) ‘
(E)-but-2-ene; (Z)-but-2-ene; hex-1-ene; (Z)-1,3-hexadiene; (E)-1,3,5-hexatriene

10. Provide the major organic product of the following reaction. (10 pts)

~OH 1. TsCl, pyridine
/O 2. NaBr




