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(Print your name clearly!)

Sametz: CHEM 322 Spring 2013

(/ Organic Chemistry Exam 1
All answers should be written CLEARLY in the space provided. (If it's not clear, it's wrong).
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You may raise your hand to ask a question if you are unsure what a question is asking of you.




1. Nomenclature (6 points)

a) Picric acid, shown below is highly
explosive (as one of my former lab mates in
grad school proved). Give a proper IUPAC
name for it.

OH
ON NO,
NO,
2,46 ¥onto Phoas!

) | )

b) mCPBA (meta-chloroperoxybenzoic acid)
is @ common peracid oxidizing agent that is
also dangerously reactive. It's commonly
sold impure, with ~15% of the precursor
meta-chlorobenzoic acid present, because
the impure mixture is more stable. Draw the
structure of this precursor.
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2. {6 points) Indicate whether the foliowing structures are aromatic, antiaromatic, or neither.
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3. (8 points) Rank the following compounds in order of reactivity to electrophilic aromatic

substitution (1 = most reactive, 5 = least reactive):
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4, (10 points) The relative stabilities of 1,3-butadiene and cyclobutadiene are very different.
Give Molecular Orbital (MO) energy diagrams for both molecules (hint: you can use a Frost
circle for cyclobutadiene if you wish). You do not have to draw what the orbitals look like
physically—| am locking for a set of lines indicating molecular orbitals of various energy levels
(E being the vertical axis). For each molecule, place the correct number of = electrons into its
MO diagram. Use these diagrams to predict which molecule is more stable, and which
molecule is less stable (you are being graded for your explanation, not just guessing!).
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5. (30 points) Give the major organic product(s) for the following reactions.
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8. (18 points) Give reagents that will effect the following transformations.
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7. (10 points) Give the major product(s) for the reaction below, and show a complete reaction
mechanism that accounts for formation of a major product (i.e. if there is only one major
product, give the mechanism for its formation; if there is more than one, choose one to work
with). Your mechanism must show formation of the electrophile as well as addition of the
electrophile to the ring. Use the mechanism to explain the observed regioselectivity for the
reaction.

Note: assume that you can get a single addition of electrophile to the ring, and that over-

reaction is not a problem. '
’]‘ql(e °‘0C }Mnff

N + ‘fd’/ W7o
- &S 1A
AICl5 o m 92119
L ¢ harges et
®
A PNS
s = L Al

el ._
" SAlC @

A @ QC/J'C!CQATL b Me

@ slacw a Vesosadce. ${ch{qze e
s 1n @ (SO

@ éK}/{Q/}q'{(.OA'- 0,0 5«45'{;{“'{:0’\ Ve ja
w’faceﬂ lo Y4e EDG He



8. (4 points) Multistep synthesis: choose ONE of the following two syntheses, and show how the
compound on the right can be synthesized from the compound on the left. Retrosynthetic
analysis can be worth partial credit, but for full credit write the sequence of reactions in the
forward direction. If you work on more than one, CLEARLY indicate which you want graded for
credit, or the grader chooses for you.
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9. (8 points) Multistep synthesis: choose ONE of the following two compounds, and show how it
can be synthesized from benzene. Rstrosynthetic analysis can be worth partial credit, but for
full credit write the sequence of reactions in the forward direction. Again, if you work on more
than one, CLEARLY indicate which you want graded for credit, or the grader chooses for you.
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