Chem 30A Fall2002 Exam3 Pagel

1. (9 points) Suggest the organic product(s) for each reaction. Pay careful attention to
stereochemistry. If more than one product is formed, indicate which product is major,
if possible. If no reaction occurs write “NR.” Do not include any mechanism details.

Cl, (large excess)

CH,
) hv
Br,
(b) o
N, 2
(© Pt

2. (9 points) In any reaction mechanism, aradical can only undergo three different
mechanism fates. These fates were discussed in lecture. Name these three fates, and
illustrate each using 1-phenylpropene and hydroxyl radical (shown below) as the only
reactants in each case. If more than one product is possible for a given fate, show
only the most likely product. Include curved arrows for each fate. Hint: One of the
fatesis not initiation.

Name of radical mechanism fate #1.:

X ;
[llustration: @A/ __OH _
Name of radical mechanism fate #2:

X .
[lustration: O/\/ __OH _

Name of radial mechanism fate #3:

x ;
[lustration: O/\/ __"OH _




Chem 30A Fall2002 Exam3 Page?2

3. (5 points) Consider thisradical: HyC—O— CH,

(a) Does this radical have resonance stabilization (circle one): Yes No

(b) Very briefly explain with words or a clear drawing.

4. (3 points) Draw all significant resonance contributors of a secondary radical that has
resonance stabilization due to interaction with an alkyne.

5. (13 points) Consider this reaction:
CH3 CHzBr 3 3C Br

50 o J .

(a) The major product of thisreaction is (circle one): A B C D
(b) Provide a complete mechanism for the formation of the major product.

(c) Briefly explain your choice of major product.

(d) Draw the structure of a possible reaction product that is not shown above.
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6. (18 points) Consider this reaction:

CH, CHa ClJCHs CHs
@3 HC|>©3—CI + ©\> +©3—OH
E F G

(a) Provide a mechanism for the formation of products E and F. Write “rds’ above
the reaction arrow for the rate-determining step.

(b) The major product(s) of this reaction are (circle one, or more than one if roughly
equal amountsareformed): E F G

(c) Explain your choice of major product(s).

7. (4 points) Using the alkene shown below, give unambiguous examples of both
Markovnikov and anti-Markovnikov addition of water. Include all reactants and
products, but do not include any mechanism details.

Markovnikov addition: :< )
Anti-Markovnikov addition: :< )y ————
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8. (11 points) Consider this reaction:

H,S0, o e
CHLOC=CCH, —h 5 )J\ o )k
2 CH0” “CH,CH;  CHyOCH;~ ~CHs
H |

(&) The major product of thisreactionis(circleone): H |

(b) Provide a complete mechanism for the formation of the major product.

1 Hg(OAc)2

9. (9 points) Consider this reaction: /l\ _HO o\)
2, NaBH4 N

(a) The maor product of thisreactionis(circle one): J K

(b) Provide a mechanism for the Hg(OAc),/H,O portion of this mechanism. Stop
before the NaBH, is added.

10. (4 points) An alkene reacts with hydronium ion to form alcohols, but the same akene
does not react with ammonium ion, even though H,O" and NH," are both cations.
Suggest two distinctly different reasons for this difference in reactivity.

H 30+ H ({ /H N H 4.+

Reason #1:

Reason #2:
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11. (8 points) Provide unambiguous examples that clearly illustrate each concept. If you

12.

write areaction, include all reactants and products, but mechanisms are not necessary.

(@) A cycloaddition reaction.

(b) An anti addition reaction.

(c) An addition to a C-C p bond that does not involve an electrophile.

(d) The “peroxide effect.”

(7 points) By this point in your study of organic chemistry, you should have
developed some sense of how reactions occur. Thus you should be able to suggest a
logical mechanism for some reactions you have never seen before. Suggest a
reasonable mechanism for this reaction, called the Friedel-Crafts alkylation. During
World War |1, reactions like this were used to produce alkylated arenes, critical
components of airplane fuel.

H5C \ / HE

>HC_/:\J/
I W2



