CHEMISTRY 12A FALL 2018

ExXAM 2

OCTOBER 18, 2018

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

¢ No stencils

* Molecular models may be used
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Problem (Mz;:ii:llltlslm)
1 20
2 20
3 12
4 16
5 22
6 22
7 8
Total 120




1. (20 points) For each reaction draw the major organic products, including all stereoisomers. Write
NR if you think there will be no reaction.
a.

/\/\Br + NaOCH3 —

HOCHj,
b.
OH
H,O
0",,
C.
OH
NaO-t-Bu
e —
CH5CN
Br
d.
e 1
\;Q)\ NaOCHs
Y CH3Z0OH
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2. (20 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. It is possible that one of the reactions shown in each
pair does not occur at a measurable rate. You may disregard any other products besides the ones pictured
that may form under the reaction conditions. Give explanations in the boxes provided.

Type of Reaction:
NaO-i-Pr /K Explanation for your choice of faster reaction:
/—PrOH

NaO-i-Pr /K
CH30N

Q
—20Ts = }o—§—©—

0

)\/O S
OR
)\/O S

Type of Reaction:

HOGH, Explanation for your choice of faster reaction:

Br > | OCH;  +HBr

OR

NaN, |
Br | N3 + NaBr

HOCH;4

Type of Reaction:
Explanation for your choice of faster reaction:
He =Ny —— Ns , cr
CH,ZCN
C H
OR
S
He "Ny ——— H oy or
CH4CN

Cl Ny

Page 3 of 9



NaOCH,CH,

O/\/
O/\/

DMSO

NaO
DMSO

O/\/
25 (7Y

Type of Reaction:

Explanation for your choice of faster reaction:

3. (12 points) The following reactions would not occur as written. i. What product or products would
actually be made? ii. Why was the desired product not formed? iii. How could you change either the
substrate OR reaction conditions to give the desired product?

4\/\;#&»4\/%/
r

What product is actually made?
(Draw structure or NR for no

reaction)

Why was desired product not formed?

(Explain in 1 sentence and include
drawings of any relevant structures)

How could substrate or reaction be
changed to give desired product?
Draw your revised reaction.

/\/\Br

NaQH

—K> _A\F + NaBr

What product is actually made?
(Draw structure or NR for no

reaction)

(Explain in 1 sentence and include

Why was desired product not formed?

drawings of any relevant structures)

How could substrate or reaction be
changed to give desired product?
Draw your revised reaction.
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4. (16 points) Draw the mechanism of the following reaction using arrows to indicate the flow of
electrons.
a.

OH
I"')J\/k/\ HaO" @
_3_>
OH H,0

b. Draw all the stereoisomers of the products that would be formed in the reaction in part a.
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5. (22 points) Consider the two reactions shown below.

+ HQO

Reaction A
NaOCH3 ©:
. W + CHzOH + NaOTs
%OTS
Reaction B
=== (I

o““‘; 2
T

a. Draw the mechanism of Reaction A using arrows to show the flow of electrons.

b. Draw the mechanism of reaction B using arrows to show the flow of electrons.
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c. Why do the reactions produce different products?
1. Explain why Reaction A produces the product shown. Include a sketch and a discussion of the orbitals
involved in the step that forms the alkene.

Sketch and label orbitals:

ii. Explain why Reaction B produces the product shown. Include a sketch and a discussion of the orbitals
involved in the step that forms the alkene.

Sketch and label orbitals:
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6. (22 points) Consider the reaction shown below:

Br HaCSy,, Br.
"o NesoH, T Q/ '
F F
A

[¢p] LIIT]

CHj

a. Draw the mechanism for the formation of each product.

b. Which is the major product of this reaction? Explain your answer briefly. In your answer, identify the
type of reaction this is.

c. Draw the transition state for the formation of each product. Are the stabilities of the transition states
different for the two reactions?

Sketch of TS to form Product A: Sketch of TS to form Product B:

Are the stabilities of the two TS’s different? Explain your answer.
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d. Draw a reaction coordinate energy diagram showing formation of both products. Draw structures of
the starting materials and products on your diagram. Label the AG*, and AG®, and the transition state for

the formation of each product.

A

Energy

>

Reaction Coordinate

7. (8 points) Synthesize the ether shown below using ethyl bromide as the only source of carbon in the

product. This will require several steps.

as the only source of carbon in the product

NSO g AN

Page 9 of 9



