Organic Chenistry c3444y
Problem Set 1 - Answer Key

Aromatic!!

Ifwejust count pi electrons, we wall count 16, which 12 a non-Huckel munber,

and we would conclude that the compound should be antiaromatic. B ut we must remember the
structure of alloynes: They are comnposed of two pi bonds, which are orthogonal to eachother.

In thiz case, only one of those pi honds will be aligned or onented propetdy for owerlap wath the
other double bonds. The other 15 orthogonal, and therefore, cannot interact. 5o we only count 2
glectrons for the allome. This gives 14 overall, which iz a Huckel namber,
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12 1 electrons
(non-Huckel number),
but large enough

ring to hawe
conformati onal
flezibility. Therefore,
we would expect this
compound to be
noti-aromatic, just lilke
cyclooctatetraene.

The rings on the ends are aromatic in &5 oy §0% of the resonamece sivuctures. The ving in the middle
is aromatic in 245 or 40% ofthe resonance structures. Charall, this is more "aromaticity per ring"
thom anthy aceng where we concluded that each ving is aromatic in 50% ofits resonance siyuctures.



/
7N

bage 2

| C
H,, Catalyst _ . e
= | -

M doing this reduction, we e gone from a phenanthrene fo two separate benzene rings, and we e lost
P2 -G8 x2)= 20 wal/mol of resonance energy. Reduction of any other of the double bonds of phencmthyene
wouwld lead to a much greater loss ofvesonance energp. Iy it!

= !
e b

-

L
NI ey

= P
-\-\-\_""\-\. . l‘\""\-\_vf
. ¥ This resonamce siruciure
+ / \\ = credtes an antiaromatic
e Ying, and thus is not
sfrong confributor.

0
O

Ifwe fry this, we not onlyp
Rene @ put @ + char ge on
£ bt we hanae also

.

=\ T
e

Felatively more stable,
We wouwld expact a strong contribution
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deprived it ofits Al octet.
Thus, this resonamee
structure would not be o
strong contfributor.

Yings ave aromatic with no significemt problems.
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Cheradl to the extent thet the O is eleciron
withdrawing, this molecule would be expected to hanve
some anticromatic character and wouwld be relatively
fess stable.

Simple 5 The intermediate
cation is allylic.
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Mthis case, the hypothetical cation intermediate is
cnticromatic. Therefbre itwill not fovm. ond reactions
onlp occuy When the cation is easily formed (tertiary,
allplic, e g ). Here it would be especially unstable, and
therefore does not jorm
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IO .7 decfroms - Aromafic!



