Organic Chemistry c3444y-5Section 1
Prohlem Set 1 - Arom aticity
Duein class Wednesday Feb. &

(Eelevant Book Problems in Chapter 12: 12.23-15.26, 15.259-12.34, 15.36-15.38, 15.40)

Eeading for this weel: Chapter 12 (except 12107,
Eeading for next weelk: Chapter 16,

1. Would wvou expect the tllustrated compound to display the properties of an aromatic,
antiaromatic, of non-arematic molecule’ Explain briefly and concisely using clear
drawings where appropniate. Eemember! Onentati on matters

2. Constder the following meolecules. Decide which would be expected to have significant
arommatic character, which would be expected to have significant anti-arotnatic character,
and which would be expected to be simply non-aromatic. Explan (briefly ) vour decisions,
using drawings where appropriate.
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3. Eecall our in class analysis of the structure of naphthalene and anthracene. Tse resonatce
theotry to explain the greater resonance energy of phenanthrene relative to anthracene.

In other words why 13 phenanthrene "more aromatic” than anthracene? =
Eesonance Enerey .
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Begin by drawing all possible neutral rescnance structures for phenanthrene.
(Hint: phenanthrene and anthracene do not have the satme number of possible
neutral resonance structures.)

4. Like anthracene, phenanthrene will do many normal reactions of alkenes. For example,
i the presence of an appropriate catalyst, Hy will add to phenanthrene. Draw the product
of this reaction and explain why this product 15 formed. How much resonance energy 1s
lostin this transformation?
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5. Make a prediction as to the relative stability of the illustrated compounds. Woul d vou
expect either of them to have any significant aromatic character? Woul d you expect
etther of them to have any significant antiaromatic character? Tse resonance structures
to provide a simple explanat ons for vour answer. (We havent discussed U=0 bands
vet, but all vou need io beap in mind when drawing resonance siructiiras
i5 the substantially greater electronegativity af O relative to ()
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6. Provide a stmple explanation for the observation that reaction 1 proceeds readily, but reaction
i1, does not,
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7. Tt has been shown (by our own Prof. Eatz in 1964) that the foll owing anion spontaneously
rearranges to a moxnocvelic anion with unusual stability. What 15 this anton, how 1s 1t
forted, and what 15 the reason for its stabality?




