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Saul Winstein first introduced the concept of homo-
aromaticity in a generalized way in 1959.! In the en-
suing 25 years there has been an impressive amount of
work in this area and a large variety of systems have
been deemed homoaromatic.2 The importance of ho-
moaromatic delocalization in molecules and ions has
been continually questioned,® however; recently two
groups in particular have suggested that homo-
aromaticity is only important with a limited number of
medium ring cations.! In view of these suggestions it
is appropriate to examine the evidence for the impor-
tance of homoaromaticity even with these cations. In
undertaking this reexamination one is mindful of the
strident calls that have been made for the abolition of
the term aromatic® and the considerable difficulties in
defining just what is an aromatic molecule.®

A homoaromatic molecule or ion can be conceptually
derived by homologation of an aromatic molecule or
ion.! Thus the homotropylium ion, or more correctly
the monohomotropylium ion, can be derived by the
insertion of a CH, group into the seven-membered ring
of the tropylium ion. Likewise bishomotropylium ions
can be derived by the insertion of two CH, groupings.
The important feature of these homologated systems
is that the aromatic properties of the parent systém are
maintained. In other words a cyclic array of dn + 2 =
electrons is considered to be involved in an homo-
aromatic molecule with a “through space” interaction
projected between the noncontiguous = centers flanking
the bridging methylene group.

On(d =~

tropylium homotropylium 1,3-bishomotropylium

The homotropylium cation is a particularly important
example of homoaromaticity. While it was not the first
example, it early became the piéce de résistance for
proponents of homoaromaticity and it has certainly
received more attention than any other homoaromatic
molecule or ion. For example, at this present time over
40 substituted derivatives of the homotropylium cation
have been reported,” and more are implicated as tran-
sients in the electrophilic additions to cyclo-
octatetraene.®

Pettit and co-workers first isolated the parent ho-
motropylium ion as a stable salt in 1962 by reacting
cyclooctatraene with strong acids.® The salt obtained
by this reaction was characterized by a variety of
techniques, but the key evidence used to propose its
structure was the 'H NMR spectrum.!® This was re-
markable in that the resonances corresponding to the
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two protons of a methylene group were separated by
5.86 ppm with one resonance occurring at —-0.73 ppm,
a strikingly high-field position for a proton on a car-
bocation. On the basis of this NMR spectrum, Pettit
rejected the classical cyclooctatrienyl cation 1 from
consideration and instead suggested that the data was
consistent with a bicyclo[5.1.0]octadienyl structure 2,
in which extensive delocalization of the internal cyclo-
propane bond had taken place. Pettit further repre-
sented this ion as 3 to indicate that the delocalization
was cyclic, involving six electrons. This formulation,
which will be used throughout this Account, stressed
the relationship of the ion to the aromatic tropylium
ion. As a result of this electronic structure, it was
suggested that a ring current was induced when the ion
was in a magnetic field, resulting in the large chemical
shift difference between the exo and endo Cg proton
resonances.

@

Subsequent work enhanced the original suggestions
for the electronic structure of the homotropylium ion.
High-field 'H NMR and *C NMR studies of the ho-
motropylium ion have been reported, and comparison
of the observed chemical shifts with those of the ap-
propriate model compounds supported the delocalized
model for the homotropylium ion.!*! The NMR
spectra of metal carbonyl complexes 4 and 5 were
particularly important in reinforcing the homoaromatic
view of the electronic structure of 3.12 The molybde-
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num complex 4 with the six-electron demand of the
metal was suggested to be homoaromatic while a
localized structure was proposed for the iron complex
5 in which only four electrons are donated to the iron.
The 'H NMR spectra of 4 and 5 were in accord with
these suggestions. The diamagnetic susceptibility ex-
haltation of the homotropylium ion was found to be
large and comparable in magnitude to that of the tro-
pylium ion.1?

3-0.18 3135
H 33,37 H; ~H 853
@
Mo(CO)5 F/e(C0)3
4 5

The question arises as to what is the most appropriate
criterion for homoaromatic delocalization. In terms of
aromaticity itself, several criteria have been proposed.
These include molecular structure, molecular energetics,
and various spectroscopic and particularly magnetic
properties. There has been extensive discussion on the
most appropriate criterion and it will not be repeated
here.® Suffice it to say that the presence of an induced
ring current in a molecule, whether it be detected in its
'H NMR spectrum or determined directly with dia-
magnetic susceptibility measurements,'4 is but one and
indeed a relatively poor criterion of aromaticity.!> For
example, several years ago we determined the volume
diamagnetic susceptibilities and susceptibility exalta-
tions of 7-substituted cycloheptatrienes.'® The dis-
turbing feature of these results was that the exaltations
were in some cases larger (more negative) than those
found for benzene itselfl Thus 7-tert-butylcyclo-
heptatriene had an exaltation of -14.8 X 107 cm?/mol
as compared to that of benzene of -13.7 X 10 cm3/mol.
On this magnetic criteria 7-tert-butylcycloheptatriene
should be classified as a homobenzene, it seemingly
being as aromatic as benzene. On the other hand, ex-
amination of the energetics!” and molecular geometry!®
of related cycloheptatrienes suggests that cyclic delo-
calization is not important in determining the properties
of these molecules.

As was indicated above, essentially all the evidence
used to substantiate the claim that the homotropylium
cation is homoaromatic lies in its magnetic properties
and it is hard to find additional types of information.
The stereoselective deuterations of cyclooctatetraene
and its derivatives and their subsequent ring inversion
processes are understandable in terms of the homo-
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aromatic formulation but in their own right do not
establish the electronic structure of these ions.!%%
Solvolytic studies on a dibenzobicyclo[5.1.0]octyl system
have been reported, but the interpretation of these is
difficult because of the conformational properties of
these systems.”! Feldman and Flythe have attempted
to measure the reduction potential of the homo-
tropylium ion although again the results are not defi-
nitive.??

Perhaps the most important non-NMR experiment
is the determination of the UV spectra of these ions.!®
The absorption maxima of the homotropylium ion occur
at considerably shorter wavelengths than would be ex-
pected either for the cyclooctatrienyl cation, 1, or a
bicyclo[5.1.0]octadienyl cation with a fully formed cy-
clopropane bond.?? Instead the UV spectrum is much
more closely akin to that of the tropylium ion. On the
basis of the long-wavelength absorption bond and HMO
treatment of the homotropylium ion, Winstein esti-
mated the 1,7 bond order to be 0.56. This can be com-
pared to a = bond order of 0.64 for the tropylium ion.
It must be remembered, however, that UV spectra are
generally not considered to be a good criterion of aro-
maticity let alone homoaromaticity.®

This heavy reliance on magnetic properties to define
the electronic structure of a molecule or ion is not
unique to the homotropylium cation. The same situa-
tion can be found with the majority of other supposedly
homoaromatic systems. In fact, in most cases the only
evidence presented to substantiate the claim of homo-
aromaticity is an analysis of the !H NMR spectrum of
the species in question. Indeed, in his recent review,
Paquette goes further than this and implicitly defines
a homoaromatic molecule or ion as being one which can
maintain some form of ring current.?

To compound the unease we had about the almost
exclusive use of magnetic criteria for homoaromaticity,
we were surprised to find recently that the substituted
homotropylium cation 6 was less stable than the non-
aromatic cation 7.2 The 'H NMR spectrum of 6 was

OH OH

quite consistent with the presence of an induced ring
current; however, the rearrangement suggested at first
glance that there is no large thermodynamic stability
associated with the homotropylium cation. In sum-
mary, we felt that the question of the homoaromaticity
of the homotropylium cations merited renewed atten-
tion and embarked on a more quantitative approach to
resolving this situation.

More Recent Work

Structural Studies. Molecular geometry has long
been used as a criterion for aromaticity. Attention is
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usually given to the planarity of the ring atoms and
degrzgq of alternation of bond lengths in a cyclic poly-
ene.?>%

The adaptation of such criteria to a homoaromatic
system is not straightforward. Bond equalization in the
polyenyl segment of the molecule or ion would still be
expected. However, in contrast to a regular aromatic
molecule, a marked nonplanarity of the basal plane is
required in order to optimize interaction of the cyclo-
propane internal bond with the polyenyl system.?” The
internal cyclopropane bond should be longer than en-
countered for a normal cyclopropane and the length-
ening of this bond should be accompanied by a corre-
sponding shortening of C—C bonds between the cyclo-
propyl carbons and the first atoms of the polyeny
system. :

Two complimentary approaches have been used to
determine the structure of homotropylium cations.
These involve the experimental approach of X-ray
diffraction techniques applied to isolated salts?®%° and
theoretical calculations.?”31-3¢

Crystallographic Studies. Recently we have been
able to obtain the crystal structure of 2-hydroxyhomo-
tropylium hexachloroantimonate (8).2 This ion exhibits
a similar type of !H NMR spectrum to that of the
parent ion although the chemical shift difference be-
tween the C; exo and endo protons is only 3.10 ppm. %%
While this chemical shift difference is smaller than that
of the parent ion, it is still substantial when compared
to that of the iron complex 9 where the two Cg protons
have the same chemical shift.?*%® The reduction in the
chemical shift difference of the Cg protons of 8 as com-
pared to 3 results from a partial removal of the positive
charge from the ring system onto the oxygen atom.’

H H H H
- E / a
SbClg FeCOly I
OH
8 9

The structure of 8 is shown in Figure 1.7 It exists
with the basal carbons forming a shallow boat and with
the bridging carbon tipped over this ring. This non-
planar arrangement of the basal carbons of 8 is con-
sistent with earlier suggestions based on a coupling
constant analysis.!? The C,—C, bond distance of 1.626
(8) A is significantly longer than that of a normal cy-
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Figure 1, Structures of (A) 2-hydroxyhomotropylium hexa-
chlorantimonate (3) and (B) bicyclo[5.1.0]octadienyliron tri-
carbonyl tetrafluoroborate (8).

clopropane (1.510 A),% whereas the external C,—Cgq
(C;—Cy) bond distance is shorter. These interatomic
distances indicate involvement of the C;—C; bond and
not the external cyclopropane bonds in charge delo-
calization in 8. The shortened C;-C, (C4—C;) bonds in
8 also support this suggestion. Solid-state CPMAS 13C
NMR spectra of crystalline samples of 8 were found to
be essentially identical with those obtained for the
cation in solution, indicating the cation has the same
structure and charge distribution in both phases.?

To compare the structure of 8 with a comparable
nonhomoaromatic cation, we have also determined the
structure of 5 as its BF,;” salt.’® From NMR evidence
it was concluded that this had a bicyclo[5.1.0]octadie-
nylium structure and this is fully borne out by the
X-ray crystallographic study (Figure 1). The marked
difference in the C;—C; bond distances in 8 and 5 is
quite consistent with homoaromatic delocalization in
the former cation.

The only other structure determination of a potential
homotropylium ion is that reported for 10 by Simonetta
and co-workers.?? This ion, which was formulated by
Vogel and co-workers to be a perturbed [11]annulenium
system® and by Masamune and co-workers to be a
benzohomotropylium system,® was found to have a long
C,—C; interatomic distance (2.293 A). This large sep-
aration coupled with a rather flat peripheral carbon
system suggested that transannullar interactions in this
cation are not important.
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Up to the present time we have not been able to
obtain suitable crystals of the parent homotropylium
for X-ray diffraction studies. Attempts to prepare other
crystalline derivatives have met with some surprises.
For example, the unusual salt 11 was isolated in at-
tempts to crystallize the corresponding 4,5-benzo-2,3-
homotropone.*!

Theoretical Studies. The other approach used to
investigate the structure of the homotropylium cation
involves theoretical calculations.?”%-3* The most com-
plete examination of the homotropylium energy surface
is that reported by Haddon.?” The minimum-energy
geometry of 3 calculated by Haddon and that obtained
experimentally for 8 are remarkably similar. The C,-C,
bond was again found to be relatively long for a cyclo-
propane (1.578 A STO-2G; 1.621 A MINDO-3). A
further energy minimum was found on the homo-
tropylium cation surface by Haddon with a somewhat
longer (2.303 A) C,—C, bond distance. This species,
which some 6-10 kcal/mol less stable than the former
structure, was suggested would be favored by elec-
tron-donating substituents at C; and Cs.

Bader and co-workers have recently applied their
topological theory of molecular structure to homo-
aromaticity and the homotropylium ion in particular.®®
Two points of note emerge from their treatment. First,
the critical points of the C,-C; bond and cyclopropane
ring are very close. This means that stretching of this
bond rapidly leads to its rupture, in contradiction with
the second minimum-energy structure found by Had-
don on the homotropylium energy surface. Second, the
C,—C4 and C,—C; bonds have lost most of their cyclo-
propane character in 3 and can be regarded best as
conventional C-C single bonds.

The agreement between the measured and calculated
structures of these homotropylium ions is remarkable
and suggests that the structures found are likely to be
general for these cations. The structures of 3 and 8 fully
meet the structurally criteria outlined earlier for ho-
moaromaticity.

Validity of the Ring-Current Criterion for
Homoaromaticity

With the geometry of the homotropylium ion defined,
it is appropriate to see whether a ring current model
can adequately account for the chemical shifts of the
Cg protons. Both Winstein'® and Pettit*? have carried
out such calculations, but in each case a planar ar-
rangement of the basal carbons in the “seven-
membered” ring was assumed.

Both an induced ring current and local anisotropy are
important in determining the chemical shifts of protons
abutting an aromatic ring.*> In the present case, the
local anisotropies of the ring carbons of a homo-
tropylium cation have not been measured and instead
the local anisotropies of the tropylium ring carbons were
used in the calculations.** Making this assumption and
using a full six-electron ring current, the chemical shift
difference between the exo and endo Cg protons was

(41) Childs, R. F.; Faggiani, R.; Lock, C. J. L.; Varadarajan, A. J. Acta
Crystallogr., Sect. C 1984, C40, 1291-1294.
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(44) Strub, H.; Beeler, A. J.; Grant, D. M.; Michl, J.; Cutts, P. W.; Zilm,
K. W. J. Am. Chem. Soc. 1983, 105, 3333-3334.
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calculated to be 6.9 ppm.* Local anisotropy contrib-
uted 3.0 ppm (43%) and the ring current 3.9 ppm
(57%) to this total difference. The agreement between
this calculated chemical shift difference and the 5.86
ppm observed experimentally is reasonable considering
the approximations made.

Despite the reasonable agreement between the cal-
culated and observed chemical shift differences, we were
disturbed to find that the calculations indicated that
both the endo and exo protons were shielded. With
the conditions specified above, the endo proton was
shielded by —8.4 ppm and the exo by —1.5 ppm. This
is surprising as the conventional view is that the large
separation in chemical shifts of the Cg protons arises
from a sheilding of the endo and deshielding of the exo
proton resonances. Taking the argument one stage
further, it means that the intrinsic shift of the Cq pro-
tons in the absence of this shielding due to the ring
current is about 6 ppm, an anomalously low-field pos-
ition. This shift is comparable to that of the CH; group
of a benzenium ion,* suggesting that the special mag-
netic properties normally associated with a cyclo-
propane ring are lost in the homotropylium ion. This
conclusion supports the findings of Bader and co-
workers mentioned above.

Overall the results of these ring-current calculations
suggest that considerable caution should be used in the
use of chemical shifts as a criterion of homoaromaticity.
The large contribution of local anisotropies to the
chemical shift difference and the unexpected shielding
of both protons clearly indicate the dangers of the sim-
plistic use of an induced ring current model. In this
context it is instructive to consider the heterocycles 12
and 13. Proton chemical shifts were used initially to
suggest that these molecules were homoaromatic. Re-
cent structural work would clearly seem to refute these
claims in as much as in both species the homoconjugate
distances are very large.?’

H Et Me Me
Mo W
)

CeHsg h‘de
12 13

Energetics

Molecular energetics are a further widely used crite-
rion of aromaticity.’ Qualitatively, an aromatic mole-
cule is expected to possess “unusual stability”. Quan-
titatively, there are difficulties in applying thermody-
namic data to define aromaticity, particularly in the
choice of appropriate reference compounds. Such dif-
ficulties are of course not unique to a thermochemical
approach.

One approach to the molecular energetics of the ho-
motropylium cation has been to compare its energy
relative to the unknown, planar, nonaromatic cyclo-
octatrienyl cation, 14. Homotropylium cations undergo

(45) Childs, R. F.; McGlinchey, M. J.; Varadarajan, A. J. Am. Chem.
Soc., in press.

(46) Olah, G. A.; Staral, J. S.; Asencio, G.; Liang, G.; Forsyth, D. A,;
Mateescu, G. D. J. Am. Chem. Soc. 1978, 100, 6299-6308.

(47) Stam, C. H.; Counotte-Potman, A. D.; Van der Plas, H. C. J. Org.
Chem. 1982, 47, 2856-2858; Hoskin, D. H.; Wooden, G. P.; Olofson, R.
A. Ibid. 1982, 47, 2858-2861; and earlier papers cited by these authors.
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Figure 2. Heats of transfer of various ketones from CCl, to
FSOzH. All values shown are in kilocalories/mole.

a molecular rearrangement that interconverts Cg exo
and endo substituents.!#2348-52 This process has been
amply demonstrated to involve a ring inversion rather
than a more complex pathway, and as such the planar
species 14 cannot be lower in energy than the transition
state for this rearrangement.

& -l09-Q -

30 14 H D

The activation barrier (AG*) for the isomerization of
3D (eq 1) is 22.3 keal/mol.?! Thus the homotropylium
ion is at least 22.3 kcal/mol more stable than 14.
However, before attributing all of this difference in
stability to resonance stabilization of 3, it should be
remembered that other factors such as the difference
in strain energies of 3 and 14 have to be taken into
account. This also has to be done of course in the case
of 6 and 7 discussed earlier. The barrier for this reac-
tion is substituent dependent with electron-donating
substituents at C, lowering the barrier while electron-
donating substituents at C, and C, raise the barrier as
compared to the 22.3 kcal/mol observed for the parent
system.?¢*¥52 These substituent effects are under-
standable in terms of the relative openness of the ho-
moconjugate bond in the ground states of the homo-
tropylium cations and the relative stabilities of the
planar cyclooctatrienyl cations involved in the inversion
reactions. In contrast to the effect of ring substituents,
groups at Cg have little effect on the barrier to inversion,
confirming that there is little positive charge at this
carbon in homotropylium cations.*® Large substituents
at Cg normally prefer to be in the exo position.

In a more direct approach to measuring the energetics
of homoaromaticity in homotropylium ions, we have
measured the heats of protonation of a series of un-
saturated ketones.®® The heats of transfer (AH,)* from
CCl, to FSO3H of some seven-membered ring ketones

(48) Berson, J. A.; Jenkins, J. A. J. Am. Chem. Soc. 1972, 94,
89078908,
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1104-1105. Gasteiger, J.; Huisgen, R. J. Am. Chem. Soc. 1972, 94,
65416543,

(50) Paquette, L. A.; Jacobson, U.; Ley, S. V. J. Am. Chem. Soc. 1976,
98, 152-158,

(51) Childs, R. F.; Rogerson, C. V. J. Am. Chem. Soc. 1976, 98,
6391-6392.

(52) Brookhart, M. S.; Atwater, M. A. M. Tetrahedron Lett. 1972,
43994402,

(53) Childs, R. F.; Mulholland, D. L.; Varadarajan, A.; Yeroushalmi,
S. J. Org. Chem. 1983, 48, 1431-1434,
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are summarized in Figure 2. A typical series of results
can be seen with the ketones 15, 16, 17, and 18. The
introduction of the first double bond into the seven-
membered ring results in a substantial increase in AH,..
A further modest increase is observed on going to the
dienone 17. In the absence of any special stability of
the ion 18H, the introduction of the third double bond
in this series should produce only a further very modest
increase in AH,,. Instead, as can be seen, a very large
increase was observed. This discontinuity in behavior
is naturally associated with the aromaticity of 18H. A
similar pattern is observed with the series 15, 16, 17,
and 19. The marked discontinuity in this latter series
indicates that 8 is more stable than would have been
expected in the absence of homoaromatic stabilization
of the ion. The magnitude of the increase in AH,; ob-
served on introduction of the cyclopropyl (17 — 19) is
some 40% of that observed between 17 and 18. Thus,
while in the homotropylium series homoaromaticity has
a measurable thermodynamic effect, it does not seem
to be as important a factor as aromaticity itself.

In closing this section it should be remembered that
the homotropylium ion is but one energy minimum on
the CgHy* energy surface and there are many other
possible isomeric cations. Jefford has examined part
of this energy surface using MINDO-3 calculations.?

Further Comments on the Electronic Structure
of Homotropylium Ions

Further insight into the structure, stability, and
charge distribution of homotropylium ions can be ob-
tained from a consideration of some of their reactions.
These reactions will not be exhaustively summarized
here, but rather two types will be singled out that are
particularly informative about the electronic structure
of these ions.

Nucleophilic capture of homotropylium ions could
be regarded as a trivial reaction; however, an important
feature of these reactions is that irrespective of whether
attack occurs at C;, C,, or C,, the nucleophile ap-
proaches the cation from the more hindered endo
side.?14%% The preference for attack of the nucleophile
from the most hindered side of the ring system suggests
that the symmetric electron distribution at the C;—C-
bridge is reflected at the remaining carbons of the ho-

motropylium ring.
() Q)
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Degenerate Rearrangements. There are two types
of degenerate rearrangements that occur with homo-
tropylium ions. The first is the ring inversion process
that has been mentioned earlier. The second type of
degenerate rearrangement encountered with homo-
tropylium cations is a circumambulation of Cg around
the “seven-membered” ring of these cations.’” 1In

(55) Jefford, C. W.; Mareda, J.; Perlberger, J.-C.; Burger, U. J. Am.
Chem. Soc. 1979, 101, 1370-1378.

(56) Paquette, L. A.; Jacobsson, U.; Oku, M. J. Chem. Soc., Chem.
Commun, 1975, 115-116.

(57) For a review on circumambulatory rearrangements, see: Childs,
R. F. Tetrahedron 1982, 38, 567-608.
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contrast to the extremely facile perambulations of the
cyclopropyl around the bicyclo[3.1.0]hexeny! cations,
this type of reaction does not occur readily with ho-
motropylium cations. Indeed, Berson and Jenkins have
shown that the barrier to such a circumambulation in
the parent cation must be greater than 26-27 kcal/
mol.*8

There are two reasons why this type of cirumambu-
latory rearrangement is difficult in the homotropylium
cations. First, the transition state for the migration
involves the complete formation of a bond between C,
and C, of the homotropylium ring and the development
of a substantial fraction of the positive charge at Cs.
This involves a disruption of the homoaromatic nature
of the ion in contrast to the situation with the bicy-
clo[3.1.0)hexenyl cations where the internal C,—C; bond
is already formed and positive charge is delocalized to
Cs in the ground state. A second reason for the high
barrier is that the process if it were to occur would
involve a suprafacial 1,6 sigmatropic shift with retention
of configuration at Cg during the migration. This
motion that has the effect of interconverting the relative
positions of the exo and endo substituents is a non-
least-motion process.

This orbital-symmetry/least-motion restriction to
circumambulation should be lifted in the first excited
state as is illustrated in the stereoselective reaction
shown in eq 2.512

H H

ClL~ClL, -+
-70 °C
OH OH
H H
-G, -
OH OH

94%

Hehre has suggested on the basis of calculations that
the barrier to thermally induced circumambulations
could be substantially reduced by the presence of
charge-stabilizing substituents at Cg.33 This is indeed
the case as is shown by the example in eq 3. No such
thermal reactions take place with simple gystems in the
absence of the gem-dimethyl group at Cs. Scott and
Brunsvold have reported one example where a Cg un-
substituted ion undergoes migration, but in this case
the reaction appears to be helped by steric factors as-
socésated with a three-carbon bridge between C; and
Cs.

o B ONE
OH OH OH
b — 7 (3)
OH
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No stereochemical information is known about any
of these thermally induced circumambulations. Hehre’s
calculations indicate that there is a considerable pref-
erence for the migration to occur by the least motion
allowed, orbital symmetry forbidden, inversion mech-
anism,3!

Charge Distribution. These circumambulatory
walk reactions allow the charge distribution in the ho-
motropylium ring to be examined experimentally. By
allowing a circumambulation to occur in a substituted
ion, the various site preferences for the substituent can
be obtained. Such an approach is complicated by the
occurrence of further isomerization reactions to other
bicyclic cations, but results are available with methyl
and hydroxy substituents on the “seven-membered
ring” and a dimethyl grouping at Cg to permit circu-
mambulation. In each case the charge stabilizing
methyl or hydroxy substitutents prefers to reside at
Cy(Cy) or C4. The C,(C;) and C4(Cs) substituted isomers
are a minimum of 1 kcal/mol less stable than the C, and
C, isomers.”?#%® These experimental results stand in
direct opposition to the early suggestion of Winstein
based on HMO calculations.?

Concluding Remarks

At the outset of this Account attention was drawn to
the limited amount of definitive information available
to support the importance of homoaromatic delocali-
zation in determining the properties of a molecule or
ion. At least for the homotropylium ion recent work
has changed this position and there is now a consider-
able amount of experimental and theoretical informa-
tion that all indicates that this cation can indeed be
formulated as being homoaromatic. Homoaromatic
delocalization in the homotropylium cation and its
derivatives has measurable effects on the structure,
energy, and reactions of these ions.

On the other hand, it has also been shown from a
detailed investigation of the chemical shifts of the
bridging methylene protons of the homotropylium
cation that only 60% of the chemical shift difference
between the exo and endo proton resonances can be
accounted for on the basis of an induced ring rurrent.
In addition, in contrast to all previous expectations,
both proton resonances were found to be shielded. It
is clear that extreme caution should be exercised in the
use of magnetic properties as criteria of homo-
aromaticity and a much broader range of techniques
should be used to substantiate the claims for homo-
aromaticity in other systems. Hopefully a more cau-
tious approach to homoaromaticity will result in fewer
“recalls” in the future.
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