Organic Chemistry c3444y
3rd Hour Exam

Monday, March 26, 2001
Prof. Leighton

Answer Key



Mame:

1. Prowide detatled mechanisms for the following transtormat ons:
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Mame:

2. Predict the major product of the following reactions:
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Mame:

4. a (10 pts) In class we discussed two different resonance structures for esters. First draw
these resonance structures using lactone A Then underneath each resonance structure predict
what vou think would be the effect of that resonance structure on the IE C=0 stretch relative
to the reference of ~1720 cm™” for ketones.
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b (5 pts) Would vou expect the frequency of the C=0 stretch of lactone B to be higher or lower than
that of lactone AY Tse resonance structures to explain your CONCELSE answer,

Besides the fwa above, we have a

} 2 =70 contribution from this resonance
| e structure in this case. More single
-+
CH, CH band character, lower frequency
=) streich.
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c. (5 pts) Would yvou expect the frequency of the C=0 stretch of lactone € to be higher or lower than
that of lactone AY TTse resonance structures to explain your COMCTSE answer,
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Mame:

4 a (6 pts) Constder the following intramolecular aldol condensation. This resultis fully consistent with
the two tules we use to determine the likely product of intram olecular al dol condensation reactions.

wtate clearly and concisely these two rules. o]
)
ME ME DH, HED - ME
Me  he ME
hie ME  Me
Froduct Not Formed

RULE 1: Only form 5 or 6 membered nngs.
RULE 2: The less-hindered ofthe two carbonyls wall serveas the electrophule.

b (14 pts) Interestingly, 1f the same starting diketone 15 treated with an amine and some acid, the other
product 15 formed preferentially. Y our task 13 to describe what 13 happening here. Y ou do not need to
wiite a detailed mechanism, but vou do need to show some key intermediates that dem onstrate vou know
what 15 happeting here, and vou need to explain why this productis formed and not the same one as in

the reaction above (Hini: thicis NOT a Mannich),
.
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Fonmation
This product 15 formed because the
enatnine will form at the fess hindered fo, )
carhonyl. Therefore, the mare lindered “‘RN
carboryl wall serveas the electrophule
here. Thus, by etther doing the standard
aldol, or using the enamine chermistry,
b E we can select for either product. |
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Mame:

5. (15 pts) Mechanistically, the following reaction can be thought of as amodified Eobinson Annulation.
Prowide a detailed mechanism to account for this amazing reacti on:

—-._

H- O

The frst sentence above was Mtended to be @ hint that this is a Michael Bllowed by an aldol,
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M this case, the ilhustrated aldol
H is the only choice that leads to a
) Jor & membered ring Even though
O

itcamt elimingte inthis case, there
iz no other viable pathway, so this is
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