CHEM 3311 (Richardson) Second Hour Exam — Marc2086

Your Name

Student ID

Recitation Time O 3:00 Monday w/ Blaine McCarthy

O 11:00 Tuesday w/ Thomas Carey
O 1:00 Wednesday w/ Garrett Cairo
O 8:00 Thursday w/ Blaine McCarthy
O 3:00 Thursday w/ Garrett Cairo

(check one)

This is a closed-book exam. The use of notes, lzdtins, or cell phones will not be allowed
during the exam. You may use models sets broughtiear ziplock bag. Use the backs of the
pages for scratch work. If your final answer i$ dearly specified, you will lose points. For
mechanisms, show all intermediates including coricenal charges, but do not show transition

states.
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Cs|Ba| * |Lu|Hf | Ta| W |[Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49 180.95 183.84 186.21 190.23 192.22 196.08 196.97 20059 204.38 207.2 2 [209 [210) [222)

francium radium lawrencium | rutherford dubnit seaborgium boh n hassium meltnerium | ununnilum | unununium | ununbium ununquadum
87 88 89-102 103 104 105 106 107 108 109 110 11 112 114
Ra|*x*| Lr | Rf | Db| Sg | Bh | Hs | Mt |Uun/Uuu/Uub| Uuq
(223 [226] (262] (261) [262) (266] 1264) (269 (268) [271] 1272 217 (289]
Tanthanum cerum ethium | samarium | europium | gadolinum | terbium | dysprosium | holmium erbium thulium ylierbum
*Lanthanide series 57 58 59 60 61 62 63 65 67 68 69 70
La|Ce| Pr|Nd|Pm|Sm|Eu|Gd|Tb |Dy |Ho| Er |Tm| Yb
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1) Starting from any hydrocarbon with the same nundbearbon atoms as the product, and
using any reactions that have been covered sao fdass, show how you would create the
products showias the only major product of the reaction Write your hydrocarbon starting
material before the arrow, and the other reageraseaor below the arrow. (30 pts).
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2) When an acid-catalyzed hydration was performechemtolecule shown below, some
unexpected products were created.

— HO OH
H,0, . HO .
H,SO,
A B C

a. Show the mechanism for the formation of ProducigAoring stereochemistry. (4 pts)

b. Show the mechanism for the formation of ProduagBoring stereochemistry. (6 pts)

c. Show the mechanism for the formation of Produdpg@oring stereochemistry. Hint: It's
almost identical to the formation of Product B, méthyl is not the only type of alkyl
group that can shift. (6 pts)

d. Which of these three products is likely to be pretliin the smallest quantity? (2 pts)

3) In your lab, you have found a mysterious bottleelall “Terpinolene.” In an attempt to
discover its structure, you perform some reactmmg and observe the following results.

O
> > < > —»2) Hzo’ Y\[(\)J\ + )J\
H,0, OH O
What is the structure of terpinolene? (10 pts)
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4) Using bold and dashed bonds, show all possibleatamers of the structure shown below.
Leave all bonds in-plane (not bold or dashed)efytare part of the ring. Do not repeat any
structures. What is the stereochemical relation@mgantiomers, diastereomers, identical)
between each possible pairing of these moleculEspt§)

0

§w

OH OH

5) Two reactions are shown below. Sketch the eneragrdms for each one, starting with the
levels given for reactants and products. You doe#d actual numbers, but the energy levels
of each state should be correct relative to edobroClearly label the location of each
intermediate and transition state on the graphyghg/ou do not need to draw the structures.
(10 pts)

N B PY Br
H—Br AN K



Name

Page 5 of 5

6) The structure of ethynyl estradiol, an oral corg@ive, is shown below. Label each
stereocenter as R or S. (10 pts)

7) Put the following alkenes in order of stabilitypfin most stable to least stable. (10 pts)
(E)-2-hexene, (E)-3-methyl-2-pentene, (Z)-2-hexdnbexene, 2,3-dimethyl-2-butene

8) Extra credit! For each of the following pairs of iexules, are they identical, enantiomers,

diastereomers, or constitutional isomers? (6 piaexedit)
Br Br Br Br
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