Chemistry 3311-100
Organic Chemistry/Dr. Barney Ellison
Thursday: Feb. 14" @ 7:00pm — 9:00/ 1% Exam/ Math 100

Name: kﬁi\) (please print)

1. (10 pts) For each of the following resonance hybrids, rank the
contributing structures in order of their relative importance:
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2. (20 pts)

Arrange the following compounds in order of increasing C-O bond length.

a) CH,OCH, b) CH,COCH, ¢)CH,CO~  d)CO
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Arrange the following compounds in order of increasing C-N bond length.

a) CH,CN b) (CH,),C=NOH  ¢) HCNH* d) CH,NH,
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3. (10 pts) Write out Kekulé structures for the following species. Be sure to
indicate lone pairs of electrons.
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4. (10 pts)

a)  One acid has a pK, of 2 and the other has a pK, of 8. What is the ratio
of the K,s ?

v -
l< QQGQ = b Kq QC/ICQ\\ _ l%_ C.
&( ; = B 1, (ead,y (58=10
K, |aad, Y= 10
a (B Reid | o & willlion § o AV
Hn @,

b)  Calculate the K, for each of the following acids given the pK,’s. Rank
the compounds in order of increasing acidity.

i) aspirin, pK, = 3.48

ii) Vitamin C, pK, = 4.17
iii) formic acid, pK, = 3.75
iv) oxalic acid, pK, =1.19

2 A
v\ = 1D
ko\ (Oaporrind = a3
Aorin @Y= 10
e Vidarin ~313
\¢ QJ&CCD\'\S: 0 I—B"M
\¢ @(ox-&‘-“ﬁs:
. \)F\a\.wmc_
0y apin 7 el
Q))(a&}c_ A«
\)_*‘Qk\(/b\

o



5.(10 pts) Using Newman projections, draw a potential energy diagram -

for rotation about the C,—C; bond of 2,3-dimethylbutane.
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6. (10 pts) Using simple geometric figures and line structures, depict the

following compounds.

a) 1,1, 3-trimethylcyclohexane
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b)  3-cyclopentylpentane
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c¢)  l-chloro-4-chloromethylcyclohexane
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d) 1, 1,2, 2 -tetramethylcyclopropane
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7.(10 pts) Which of the following pairs are structural isomers?
Conformational isomers? Neither ?
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8. (10 pts) Draw a Newman projection for the C,—C, bond of
methylcyclohexane with the methyl group in the equatorial position.
Compare this with the ring flipped so the methyl group is in the axial
position. Which conformation is more stable? Why?
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9. (10 pts) The reaction of the unusual hydrocarbon, spiropentane with
chlorine and light is a nice method to prepare chlorospiropentane.
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a)  Why is this reaction so useful?

b)  Draw me the reaction mechanism. Assume that you have a
large excess of spiropentane.
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