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Chemistry 144a
QUIZ 4 — December 5, 2007
Answer Key

1. (10 points) The photoisomerizations of 2,4-hexadiene shown below reflect a general trend.
Singlet states often lead to isomerization of only one double bond, while triplets lead to both
one- and two-bond rotations. A rationalization of this is that the singlet states have more
zwitterionic character, while the triplets are biradical in nature. Show how this reasoning

explains the observations.
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In the zwitterionic form, oneof the charges can by stabilized by alylic resonance (structure
C). The dlylic resonance effectively condrains one of the two pi bonds preventing
isomerization of this bond. In addition to the allyl resonance, the zwitterionic structure is
stabilized by placing thetwo charges nearest to each other, thusA is more stable than B. This
also congrains one of the pi bonds further promoting the isomerization of only one of the
doubk bonds
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The biradical triplet state can also be stabilized by alylic resonance (structure C). This will
promote the isomerization of only one doubk bond jug as in the zwitterionic form.
However, charge separation is not a factor for the biradical (i.e. A is not favored over B),

therefore there are fewer factors that prevent isomerization of both bondsfor thetriplet.
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2. (15 points) On photolysis, A undergoes primarily Norrish Il chemistry, but B undergoes

primarily Norrish I chemistry.
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a) Draw the expected major products for both Norrish Type I and Norrish Type Il reactions

of A.

b) Draw the expected major products for both Norrish Type I and Norrish Type Il reactions

of B.

In aNorrish Typel reaction, reactant
A is excited to form something we
can think about as the bi-radical |
shown bdow. Since you los
stereochemistry during the radical
reactions both A and B will give the
same Norrish Typel produds. Note
tha the cyclopentane produd rarely
occurs in most Norrish Type |
reactions You do not need to
congder this pathway in thefuture.

In a Norrish Type Il reaction, reactant B
is excited to form something we can
think about as the bi-radical shown
bdow. The enol quickly tautomerizes to
a ketone Agan the stereochemistry is
not conserved so reactant A and B would
be expected to give the same produds.
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ketene trapped with MeOH should not consider this pathway as relevant to
forming the mgor products of aNorrish Typel
reaction.
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C) Explain why A undergoes primarily Norrish Il and why B undergoes primarily Norrish I

chemistry.

Because thetBu groupneedsto be equaorial, thepropyl groupin reactant B is axial, thus
the! hydrogensare notaccessible to the oxygen so a Norrish typell reaction cannot

proceed.



