CHEM 3331 (Richardson) Midterm Exam 1 — Jul. 18, 2023
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Total 100

This is a closed-book exam, except for one double-sided sheet of 8.5 x 11" paper. The use of
calculators or cell phones will not be allowed during the exam. You may use models sets brought
in a clear bag. Use the backs of the pages for scratch work. If your final answer is not clearly
specified, you will lose points. For mechanisms, show all intermediates including correct formal
charges, but do not show transition states.
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1) The three molecules shown below were reacted with water to create an alcohol. (20 pts total)

@Br QBr QBr
A B C
a. The same mechanism is occurring in all three reactions. Circle which one it is. (5 pts)

SN2 Sn1 E2 El

b. Which molecule is fastest at this reaction, which is slowest, and why? (15 points)

2) Compound A (CsHs) undergoes catalytic hydrogenation with Lindlar catalyst to give a
compound B, which in turn undergoes ozonolysis followed by workup with aqueous H>O> to
produce succinic acid and two equivalents of formic acid, shown below. Hydrogenation of A
with palladium catalyst produces n-hexane. Propose a structure for compound A. (15 pts)

O

uccinic acid Formic acid
HO H OH

0]
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3) When 2,3-dimethyl-1,3-cyclohexadiene reacts with one equivalent of water in the presence
of an acid catalyst, two products are formed. (20 pts total)

a. Show the mechanism that forms the kinetic product. (10 pts)

b. Show the mechanism that forms the thermodynamic product. (10 pts)

4) Write out the mechanism and final product for the reaction below. (15 pts)

\ __ H.HO
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5) Find a way to synthesize the desired product from the given starting material plus any other
organic molecules needed. If more than one step is necessary, show the product of each step.
Do not show mechanisms. (30 pts - 10 pts each)
O

& HA—=-H '\/\)J\/\/

as part of another molecule. Stereochem to NO, group is
unimportant, but OH groups must be trans to each other.

HO:O/NOZ You can do this without nitration. Bring in the NO, group

HO
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6) Extra credit! This recently-published synthesis of clivonine (isolated from plants in the
Amaryllis family) used a Diels-Alder reaction to create a bicyclic structure. What was the
structure of the diene? (10 pts extra credit)

R Br
o) X Bpin O Br 0
Diene + < —_— <
(e R 0
O

Bpin



