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Chemistry 343 — Hour Exam #3
Friday, May 5, 2000

General Instructions:

(i) Do not open exam until 9:55 (when bell rings).

(ii) Use blank paper on the back of eachpage to work out answers. Final answers must
'be written legibly in the space provided. |

(ﬁi) Print yoﬁ.r name on each page.

 **No credit will be given for illegible and/or ambiguous answers.***

Grade

page3 15
page 4 _ _15
paigel 5 . - /17
page 6 17
page7 : f12
page 8 - /14
page 9 /8
correct room? 2
TOTAL ' 1100

{Substantiated evidence for cheatmg or other misconduct is grounds for automatic course failure
and subject to further prosecution.} ' '
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- 1. (15 pts]

@ pts) Circle the molecules below that are aromatic.
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b) (8 pts) Elaborate on your answer for molecules A and E by cléarly drawing the

P orbitals that contain lone pairs or are involved in n-bonding. Indicate the number of
electrons in each orbital. Below the drawing list two factors that lead to aromaticity
or lack thereof. '
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2. [32 pts] For each reaction provide the reagent .andl or major product(s). Clearly

indicate stereochemistry where appropriate.
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3. [17 pts] Consider the following reaction. The numbers track the changes in
position of individual atoms in the reaction.

H
s ¢ “OH,H,0 _ s
AN  Hge” N 3 0H
HL X ?Hs 2
CH;
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a) (3 pts) List all stereogenic centers in the two molecules.

b) (10 pts) As indicated by the carbon numbers, during the course of this reaction the
bond between the nitrogen atom and carbon #3 is broken and a bond between the
nitrogen atom and carbon #2 is formed. Provide and arrow pushing mechanism for
this reaction using the structures provided bel_ow.
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©) (4 pts) If the absolute configuration of the starting material is R, what is the

configuration of the product? Justify your answer.




Name

4. (18 pts] A tertiary butyl substituent on a cyclohexane ring strongly prefers the
equatorial position. The molecule shown below can exist as a cis- or frans- isomer. If

 this molecule is added to a solution of sodium ethoxide in ethanol, it undergoes an

elimination reaction to generate an olefin.

"~ NaOEt
tBu— —Br - B

a) (4 pts) Clearly draw the most stable three-dimensional conformations of the cis-
and frans- isomers of the starting material.

b) (2 pts) Which isomer will be more reactive under the reaction conditions? ‘

c) (6 pts) Justify your answer in part b. Draw the transition state for the more reactive
isomer. -




Name

d) (8 pts) The reaction rate of the less reactive isomer is sufficiently slow to suggeét
that it may proceed by an E1 mechanism. Suggest two experiments that will allow
you to determine the mechanism of the reaction. Explain.

5.[11 pts] Conmder the S\2 reaction shown below

/\/OTS + NaGI—-*-*- /\/CI + NaOTs

a) (6 pts) Which solvent, CH;OH or DMSO, will lead to a faster rate'? Explain your
answer. Include pictures, if poss:ble




Name

™ b) (8 pts) Draw an energy diagram that cle_arly reflects the energy differences
between reactions in CH;OH and DMSO.
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