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Chemistry 343 — Hour Exam #2

Monday, April 3, 2000

General Instructions: ‘
(i) Do not open exam until 9:55 (when bell rings).
(ii) Use blank paper on the back of each page to work out answers. Final answers must
be written legibly in the space provided.
(iii) Print your name on each page.

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

Grade

page 3 /8
page 4 | 13
page5 . _ 120
page 6 _/15
page 7 f24
page8 20
TOTAL /100

(Substantiated evidence for cheating or other misconduct is grounds for automatic course failure
and subject to further prosecution.)
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1. {8 pts]Provide skeletal structures for the following compounds. It's not necessary to
include hydrogen atoms. '

(a) (3 pts) 4-bromo-3,3-dimethyl-1-hexen-5-yne

(b) (5 pts) 1-ethynyl-3-methylcyclohexane. (Your drawing should clearly display the

most favorable three-dimensional conformation.)
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2. [33 points] HBr will add to olefins to genetate both the Markovnikov or anti- -

Markovnikov addition product, depending on the reaction conditions (see below).

/\/\ .__.H_B.r_-n-— /\i {reaction 1)

ether

HBr, l‘ﬁ\ j\ ' (reaction I}
i N e e
N\ - _

(a) (3 pts) Indicate whether reactions I and II proceed by

homolytic or heterolytic

mechanisms.
Reaction I:

Reaction IL:

(b) (10 pts) Provide a complete arrow pushing mechanism for reaction L. Place

brackets around any unstable intermediate species.
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(c) The product of reaction I is chiral.
(1) (4 pts) Redraw the product of reaction I using dashed or wedged bonds where
necessary to reflect stereochemical configuration. If more than one isomer is
generated, indicate this with an additional drawing.
(ii) (4 pts) Label any stereogenic centers in your drawing with an "R" or "S".

(d) (12 pts) Provide an explanation for the origin of Markovnikov selectivity in
reaction I and anti-Markovnikov selectivity in reaction II. Draw the chemical
structures of important intermediates to help explain your answer.
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3) [15 pts] Provide the necessary starting material, reagents, or products.
Stereochemistry should be indicated where appropriate, and if more than one step is
required, indicate this by labeling independent steps with a 1), 2), etc.

1) BHa, THF
a) C=C—H ' -

b /=\ CHpylz, Zn, CHzCOOH -

- (3 pts)

COH
C) - 02H
(3pts) '

d) / = H it /\/\OH
(6 pts)
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4) [15 pts] Starting with an alkyne and any alkyl halide of your choice,.. provide a
detailed synthetic route to the following molecule. Clearly draw all chemical
structures.

5) [9 pts] Suggest three important reasons that life is based on the element carbon
rather than another element in the periodic table.
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6) [20 pts] 2-butyne can be reduced sequentially with H, and D,.

H - Hs D .
2 Do -\ 2 S
H3C—==-—CH;, » X - + enantiomer
Ay 3
. catl cat 2 H CH

4

a) (4 pts) Identify the catalysts required in this reaction, cat1 and cat 2.
catl=
cat2 =

b) (3 pts) What is the structure of intermediate X?

¢} (3 pts) Assign the stereochemical configuration at C2 and C3 for the product
shown? |

C2=

C3=

d) (8 pts) Draw the structure of the product(s) generated if dissolving metal reduction
is used in the first step rather than hydrogenation. Assign the stereochemical
configuration at any stereogenic centers.

e) (2 pts) What is the relationship between the products in the equation above and
those provided in part d)? |
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