Chemistry 343 (PM
Professor Gellmar

Final Exam .-»*’7:) Last Name ‘/,4/2 SuMC
21 December 2012 First Name k&m

General Instructions: rdN .

(i) Use scratch paper at back of exam to work cut answers; finat answers must
b? recocll'ded at the proper place on the exam itself for credit. Models are
allowed.

(ii) Print your name on each page. '

(iii) Please keep your paper covered and your eyes on your own work

Misconduct will lead to failure in the course.

1. (40 points) Show the major product or products expected from each reaction.
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2. (8 points) Draw all of the other resonance structures for the carbocation shown
helow. Skeletal drawings (no H's) are acceptable if they are correct Sp Ch[u‘{
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3. (25 points) Show the reagents required to convert the starting molecu@:o the
indicated product If necessary, be sure to differentiate clearly between distinct
steps, by using "1)," "2)," etc. over the arrow.
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4. (16 points) Propose one structure each for mofecules Aand B (there may be more(llua-n one

correct answer).

Molecule A has the formula C;gHq4 and is not chiral,

Molecule A reacts with 1 equivalent
of H, in the presence of a poisoned
catalyst, but with 2 equivalents of H, A=
in the presence of Pd/C. o

Hg(OAc),
A — "5
H,S0,, H,0

2 ketones (isomers)

Molecule B has the formula C;H;F and is not chiral.

Br2
B —-—)- No reactlon

Ha
B ————— horeaction
poisoned : B
catalyst
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5. (30 points) - _ o Orm

Ph cl
M
CHoCH,CHpm G

CH,

Among the structures drawn below the line, mdlcate isomeric relatlonshlps to the structure of
molecule G, drawn above, by following the directions below. Molecule G is a single enantiomer.

Put a CIRCLE around any structure that corresponds to G (i.e., a different drawmg of the
same molecule).

Put a SQUARE around any structure that corresponds to the ENANTIOMER of G.
Put a TRIANGLE around any structure that corresponds to a DIASTEREOMER of G.

Put an X across any structure that corresponds to a CON_STITUTIONAL ISOMER of G.

6. (12 points) Provide drawmgs forthe-most stable. conferm‘atlon of the molecule shown below
(which is a single enantiomer), and for the most stable conformation of the diastereomer that
has the opposite configuration at the carbon bearing the bromine atom. , i
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7. (10 pomts) For each set of reactions shown below, Indicate the expected order of reaction ra@(;astest
vs. intermediate vs. slowest) using the de5|gnatlons A-C or D-F. Note: Do not be concerned about other
products that might form during these reactions.

@ A NaSCH; + CHCHBr —g-on>  NaBr + CH;CH,SCHj
B NaSCH; + CHiCHBr ————— NaBr + CH;CH,SCH, |
Cc NaSCH; + CH;CHBICH, —omo ™ NeBr + CHiCHy{(SCH;)CH,
B A ¢ )
Fastest = 5 Intermediate = Slowest = C’ _
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HG OTs |  HgC OCH,CHj,
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8. (5 points) For the set of equilibria shown below, indicate the order in propensity to lie to the r[gk(most
vs. intermediate vs. least), using the deSIgnatlons A- C
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9. (6 points) Using the S|mpi|f|ed' rules we discussed in class for assigning oxidation states to carbon
atoms within molecules, categorize each of the reactions below as " oxidation", "reduction” or "no redox

- change". These categorlzatlons should be based on the organic molecules to the [eft and right of the _
arrow; do not be concerned with any reagents. Also, do not concern yourself with the mechamsm of any
reaction below, whlch will be covered in Chemistry 345.
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10. (18 points) Provide a mechanlsm (curved arrows) for each reaction shown below e sure
to show intermediates. ‘ _
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11. (30 points) Devise a synthetic route from the indicated starting material to the indicatgd
target in each of the two cases below. Each route should be as short and as selective as
possible. You may use any other organic molecules and any inorganic reagents in your

synthetic plans. Show the expected product after each step in each synthetic route. (Do not

provide mechanistic information.)
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11. (cont.)
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