CHEMISTRY 112A FALL 2014

ExXAM 2

OCTOBER 28, 2014

NAME- WRITE BIG

STUDENT ID:

SECTION AND/OR GSI IF YOU ARE IN THE LABORATORY COURSE:

¢  You will have 75 minutes in which to work.

* BE NEAT! Non-legible structure drawings will not be
graded.

* Only answers in the answer boxes will be graded — you can
write in other places, but we only grade the answers in the
boxes.

* All pages of the exam must be turned in.

* No calculators

* Molecular models may be used
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Problem (Ml;?iiﬁfim)
1 25
2 15
3 11
4 11
5 13
6 25
Total 100




1. (25 points) For each reaction:
(i) Draw the major and minor organic products, including all stereoisomers. Write NR if you think
there will be no reaction.
(i1) Label each product you draw as major or minor.

a.
Q ——{——Oﬂ@
Br
b
OH
Mty HQSO4
C.
D/,
O
%
+ ph” e
0]
d

Br DMSO
FNg ——
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NaOCH,CHs
CHZCH,OH

2. (15 points) Circle the reaction in the following pairs of reactions that you would expect to go faster. It
is possible that both reactions have the same rate. Give brief explanations in the boxes provided.
a.

OH Br

explanation:
+ NaBr ———> + NaOH
or
OH Br
+ HBr —>©/+ H,0
b.
0] 00
explanation:

LiN(iPr),, DMF
—
-78°C
or

09
LiN(iPr),, DMF
-78 °C
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explanation:

/\/\| +NaSCH3 %O—Hy

or

"N +NaOCHg CHZOH |

3. (11 points) Predict starting materials and plan synthesis.
a. Fill in the boxes in the following reactions. Note that only the organic products have been drawn.

solvent:

°™\

b. Synthesize the product from the indicated starting materials and any other reagents.

H

D H
starting materials

Synthesize:
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4. (11 points) Consider the following reaction, which produces the major product shown.
0 1. LiAIH,, CHyCH,OCH,CH OH

, 2. 5% HCI, H,0 )\/
/\/A "I/OCH3 2 - /\ OCHs

a. Draw a mechanism for the reaction using arrows to show the movement of electrons. You need only
show one reaction of LiAlH4 with the epoxide.

b. Give two reasons for why the epoxide reacts with LiAlHy at the carbon with the OCHj3 group.
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5. (13 points) a. Draw a mechanism for the reaction using arrows to show the movement of electrons.

HO

H,SO0,
-
H,0

b. Sketch and label the orbitals that are involved in the alkyl shift step of this reaction. Sketch the
orbitals on a line drawing representation of this step of the reaction. Identify which orbital is acting as a
Lewis acid and which is acting as a Lewis base.
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6. (25 points) The ratio of elimination to substitution products for the hydrolysis of 2-bromo-2-
methylbutane is shown below. Assume this reaction is under kinetic control and is not reversible.

% Br - OH
\A + HO —— > \/< + \)\ + HeOBr

80% 20%

a. Draw a reaction energy diagram below for this reaction showing formation of both substitution and
elimination products. Draw all intermediates.

b. Suppose that 90% acetone/10% water is used instead of water.

i. Would you expect the reaction to proceed at a faster or slower rate than is observed in water?

ii. Add to the reaction energy diagram you drew in part A to illustrate your answer. Use a dotted line to
represent the reaction performed in 90% acetone/10% water.s

Transition state structure:
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iii. Include in your explanation a sketch of the transition state of the rate-determining step.

c. If 2-iodo-2-methylbutane is used instead of the 2-bromo-2-methylbutane under the same conditions,
will the reaction go faster or slower? Explain your answer.

d. Would you expect the same or different product ratios for the hydration of the 2-iodo-2-methylbutane
as is observed for the 2-bromo-2-methylbutane? Assume both reactions are under kinetic control and are
not reversible. Explain your answer.
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