Organic Chemistry c3444y
3rd Hour Exam

Monday, MWarch 27, 2000
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:

a. (10 pts)

| "OH, H,0

b (10 pts)

c. (2 pts)
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Mame:

3 a (O pts) Using resonance stmictures, provide a brigf explanation for the observation that amides
typically display a lower C=0 stretching frequency in the IE spectra relative to ketones:

) O
R)J\ I Rg R)J\ =
~1670 et ~1720 et
i 1 For cides, this resonanee structure is a strong
O contributor. Thus, amide carbonyls have more single bond
)J\F;‘_ “ - /K . chayactar than our yefarence fzfones. The =0 bonds are
F M2 = NE therefore longey and Tooser ™ leading to a lower Fagquency
i 2 | stretch inthe IR spectra

b (10 pts) Eank the three compounds shown below from lowest frequency to highest frequency
tor the C=0C stretch in the IR spectra. Please clearly write one letter 1n each box.

j\NgCHECFE

O
Moreaal comicle, however,
relotive to € N is less strongly
donating because ofthe UF; group.
Thus the affact is weaker thawn in € and

we would expect a higher frequency U=0
streteh them ©

C

Loweast

‘ iNfCHECH3

. .

B C

Mo Resonamee!

Justa O=0 aftached

to a Mitrogen, Showld have

the highest Fequency =0
stretch, in that there is no
significamt resonamee structure
With a C-0 single bond,

Mormer Amide.
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Fregquency

Fraguency
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Mame:

4. (20pts) Prowde the missing products of the followang sequence of reactions:

MeDJ\)J\DMe

2 eguiv Nat OEt,

WBI’
Br

H—N Eta
.

SOC,

Ao
J

HaO*, &

LiAIH.,

COLH
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Matne:
5. The tllustrated tricyclic compound may be synthesized 1n only a few steps from the illustrated starting
materials. If vou understand the Eobinson Annulation, then you can understand this modified version of 1t

e CHs 7
CHy 7
0
Hgl: + - HEC __d__./-"'
o 0
QD 0

a. (10 pts) The last step involves fwe aldol condensations, one after the other. The starting matenal for
this double aldol condensation 15 a tetraketone. Thinking "backwards" from the product, prown de the
structure of this tetraketone:

CH4

b. (10 pts) Show how vou might synthesize the tetraketone you have just identified in two steps from
the starting materials provided above.

0
e HsC
CHy 7
q _
HaC + b oH
O 0
0 o H- O HaC
O Q

i
H3D+

HzC
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