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1} Provide the starting material and reagenis to complete the following transformations (4 points each).
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2) Provide the product and mechanism for the following reaction. Be sure to show all the intermediates and
all the arrows required for each step of the reaction (4 + § points).
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3) Complete the syntheses shown below using organic reagents of 5 carbons or less and any inorganic
reagents }fﬁu wish. If your synthesis requires more than one step, you must write the product of cach step (6
points each),
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C} Do this problem a different way from the one above
(hint: consider two possible retrosynthetic analyses fo the last step of the synthesis) f i"'
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4) Provide the product of the reaction shown below. If no reaction would occur, write "NR". 4 py ¢
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4] Label the circled protons as homotopic (H), enantiotopic (E), diasiereatopic (D). or dees nor apply
(DNA} (2 points { molecule).

% N oL &

g;:, e NI e @ty

DH
rn

10
M@@Mﬂj@m HED DNA  H E() DNA

5a) A compound of molecular formula € H sNOs provides the '3C and |H NMR specira shown helow
Answer Lhe following questions regarding ils structure: 10 Poimys Fotal

What functional groups or fragments can you conclude are present on the basis of the 13C NMR spectrum?
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by A compound ol molecular formula CsHygO provides the '3C and 'H NMR spectra shown below
Answer the same questions as in 5a regarding its structure: 1@ PomTS
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o) A compound of molecular formula C4HgO provides the 13C and 'H NMR spectra shown below.
Anwwer the same questions as in Sa reganding its structure: 16 POINTS
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