CHEM116 Fall 2005 Exam #2 ANSWER KEY 1
Joint Science Department, The Claremont Colleges

1) Provide an unambiguous name for each of the following structures and indicate whether each is chiral
or achiral. Be sure to indicate stereochemistry in the name where appropriate. (14 points)

CH H or Achiral (circle one)
3
Cl H
H CH,
H H (1S5,2R,4S5)-1-chloro-2,4-dimethylcyclohexane
Cl H Chiral or (circle one)

R
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X

Br Br CHy (25,4R)-2,4-dibromo-3-chloropentane

3
s
H

2) Determine the structure of the compound that produces the following spectra. For full credit, assign all
peaks in each spectrum. Show your work for partial credit. (12 points)

C5H400- d
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3) The substrate below undergoes a substitution reaction to yield the ether shown & the products A; & A,
(A, & A, constitute a racemic mixture). The rate of the reaction was also shown to be independent of
NaOCH; concentration. Draw the structures of A; & A, and provide a mechanism that explains the
formation of all products. Show all charges & intermediates where applicable. (12 points)

WBF Na OCHs - \/\/OCHS + A1 + A2

HOCH;, v

racemic mixture

The fact that the rate of the reaction is independent of NaOCHj indicates
that the reaction is unimolecular (i.e. nucleophilic attack is not involved
in the rate determining step). This suggests an Sy 1 mechanism.

QOCHS OCH,
\/\/

Z N —

1 Na OCHj,
OCH,4 OCH,4

Although this is a 1° carbocation, it is stabilized by charge delocalization thru resonance.

4) Predict the '"H NMR of the compound shown by drawing the peaks onto the blank spectrum. Assign all
peaks for full credit. Hint: draw in all of the hydrogens before proceeding. (12 points)
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5) Propose a synthesis (sequence of reactions) that will accomplish the following transformation. Be sure
to include the products of each step if more than one step is involved. (10 points)
OH N—_

Hint: the best answer requires more than one reaction

HBr Br + <.
\ Na N(CHj),
DMSO

Alternatively, one
can use TsCl to
make turn the OH
into a good Ivg. grp.

6) Draw and circle the major product of each of the following reactions. Be sure to include
stereochemistry in your answers where appropriate. (18 points)

(a) + T _
Na :C=C—CH,CHj (1 equivalent) CI/\/\C
hexane CH,CH,4
O
(b) P )k CH,
PN Na O~ “CHs CH; CH,CHg
éHs éHZCHS O + 0
M o
CHz CH,CHs
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7) Determine whether the following mixture of molecules will rotate plane polarized light. Show your
work and provide a brief explanation for your decision. (12 points)

A) H CHg Rotates plane polarized light or no (circle one)
.y S R ). Why or why not?
H,C CH.CI H "'"CH,CI .
2 The two compounds are enantiomers, but not a
CH3CH, CH,CHjs racemic mixture. The R-isomer will have a
greater contribution to the rotation of plane
25 : 75 polarized light.

B) H,;C Br,, CHs; Rotates plane polarized light?or no (circle one)
g Why or why not?
achiral g, The chiral molecule will effect the rotation of

plane polarized light. The achiral molecule will
50 : 50 have no effect on ppl.

chiral

8) The substrates shown below can undergo an intramolecular S\2 reaction as indicated below. One
reaction occurs much faster than the other. Draw the product for the faster reaction and provide an
explanation for your decision using pictures and words. Note: Na" is a spectator ion. (10 points)

-+
A \\\\\O Na \\\O
ot AV \
CH,
~ /
CH,CH,—Br Ch

Show each compound in its most stable chair conformation.

- +
B WO Na

O This conformation places the
4) carbon attached to the leaving

E—

,///CHZC Hg—(B*r group farther away from the

nucleophile, resulting in a slower
reaction.



