DMABP, infrared spectra identical. Elution with ether, ethyl
acetate, and chloroform led to starting pinacol, 0.15 g, mp and mmp
183-184°, infrared spectra identical.

Rearrangement of Di-p,p’-dimethylaminobenzpinacol. A solution
of 1.0 g (0.0022 mole) of the pinacol and a few crystals of iodine in
10 ml of acetic acid was boiled under reflux for 20 min and evapo-
rated. The residue was crystallized from alcohol, 0.91 g (0 0021
mole), 95 yield, mp 215-217°, a-phenyl-a,a-di-p-dimethylamino-
phenylacetophenone, Amax 345 mp (e 1750).

Anal. Caled for C;0H3oN.O: C, 8291; H, 6.96. Found: C,
83.56; H, 6.97 (Bernhardt).

Photoreduction of DMABP to the Pinacol. a. Aliquots (5§ ml)
of a solution of 0.90 g (0.0040 mole, 0.1 M) of p-DAB in 40 ml of
0.5 N HCI in 2-propanol were placed in eight Thunberg tubes,
degassed, and irradiated under argon for 15 hr with a GE A3-85-
W lamp. The solutions were combined and evaporated at room
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temperature. The residue, the pinacol hydrochloride, 1.19 g, mp
150-154° dec, was dissolved in water-methanol, covered with
ether, and treated with aqueous bicarbonate until alkaline. The
ether extract was washed with water, dried, and concentrated,
leading to the pinacol, 0.86 g, 969, yield. This was crystallized
from benzene~petroleum ether, mp and mmp 181-183° (a mixture
with a sample prepared by the Gomberg-Bachmann reduc-
tion).

b. A solution of 1 g of DMABP in 100 ml of 2-propanol was
irradiated under nitrogen in Pyrex in a Rayonet photochemical re-
actor for 500 hr. The solution was concentrated, and the residue
was dissolved in 4:1 benzene-chloroform and placed on a column
of Woelm neutral alumina wet with petroleum ether. Elution with
benzene led to DMABP, 0.38 g, mp 88-90°, and chloroform led to
the pinacolone, 0.37 g, mp 214-217°.

Anal. Found: C,82.37; H, 7.20 (Nagy).
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The dibenzoylmethide dianion radical, a simple, stable, dianion radical is described and its structure

HMO cal-

culations of odd electron density and McLachlan calculations of spin density have been made and used, in con-
junction with the McConnell and Colpa—Bolton equations, to predict the magnitudes of the hyperfine esr splittings,

with fairly good success.

The dianion radical can be reduced further to a stable trianion.

Several other dianion

radicals are also discussed. The results indicate the phenomenon to be rather general, although by no means all of

the observable dianion radicals are stable.

Organic anion radicals are well known and, in fact,
are currently the subject of heightened mechanistic
interest.’=% In 1963, Reiger and Fraenkel, in a study
encompassing numerous anion radicals, also described
the electrolytic reduction of tetramethylammonium
1,1,2,3,3-pentacyanopropenide to a dianion radical.*
This appears to have been the first mention of dianion

CN CN CN CN CN CN
= — {2 ] + i 2 |
ON- XY SON DMF oS¢ SON ON7Y NN

CN CN H

radicals in the literature. In 1964, we reported on the
stable dibenzoylmethide dianion radical (DBM?*~-) and
the corresponding trianion (DBM?3-), obtained by step-
wise reduction of the enolate of dibenzoylmethane.®
Several other examples of dianion radicals derived from
enolate systems were also reported, thus establishing a
greater generality for the phenomenon than was pre-
viously apparent. More recently, Weissman and van
Willigen have published a study of the esr spectra of the
dibenzoylmethide dianion radical in rigid media, as well
as of its optical spectra.® In 1965, Bauld and Brown
published a simple example of a hydrocarbon dianion
radical, viz., the tropenide dianion radical.” Since that

(1) N. Kornblum, et al.,J. Am. Chem. Soc., 89, 725 (1967).

(2) N. Kornblum, R. E. Michel, and R. C. Kerber, ibid., 88, 5660
(1966).

(3) G. A. Russell and W. C. Danen, ibid., 88, 5663 (1966).

(4) P. H. Rieger, 1. Bernal, W, H. Reinmuth, and G. K. Fraenkel,
ibid., 85, 683 (1963).

(5) N. L. Bauld, bid., 86, 2305 (1964).

(6) H. van Willigen and S. I. Weissman, Mol. Phys., 11, 175 (1966).

time several additional reports of dianion radicals have
accrued,®~!! and a trianion radical has been described. !2
The purpose of the present paper is to elaborate upon
the results reported earlier for the dianion radicals of
enolate systems. The hydrocarbon dianion radicals,
including tropenide, will be described in a companion

paper.
Results and Discussion

Dibenzoylmethide Dianion Radical. A simple Hiickel
calculation on the dibenzoylmethyl (DBM) system with
all atoms assumed planar and ap = a + 1.08 reveals the
anion to have a vacant MO at E = « — 0.668, a level
considerably lower than is available in many neutral
substrates capable of anionradical formation. Benzene,
e.g., has no vacant HMO lower than « — 1.008 but is
reducible to its anion radical, which is stable below
—60°. Accordingly, it seemed conceivable that the
dibenzoylmethide (DBM~) ion could be reduced to its
dianion radical stage (DBM - ?-) despite the additional
coulombic repulsions inherent in a dianion radical
(DAR). As further investigation showed, the DMB
system is especially well suited for this purpose, since
extremely few simple organic anions have vacant MQ’s
as low as o« — 0.664.

(7) N. L. Bauld and M. S. Brown, J. Am. Chem. Soc., 87, 4390
(1965).

(8) P. Dowd, ibid., 87, 4968 (1965).

(9) E. G. Janzen and J. G. Pacifici, ibid., 87, 5504 (1965).

(10) E. G. Janzen, J. G. Pacifici, and J. L. Gerlock, J. Phys. Chem.,
70, 302 (1966).

(11) N. L. Bauld and J. Zoeller, Tetrahedron Letters, 885 (1967).
(12) N. L. Bauld, J. Am, Chem. Soc., 87, 5504 (1965).
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Figure 1. Partially resolved esr spectrum of DBM?~-2Na* in
THF solution,

Initially, large-scale experiments (0.05 mole) were
carried out in THF solution under nitrogen. DBM-
was prepared from dibenzoylmethane (DBMH) and
excess sodium hydride dispersion, This yellow anion
(Mmax 357 mu) formed nearly instantly, as was evident
from the vigorous evolution of hydrogen, and was quite
stable under the conditions. Aqueous titration showed
it to be a monoacidic base. That DBM~ has the che-
lated structure has been established.!? Addition of

o-H-o b
| e,
Ph)YLPh THF Ph#
H
DBMH

an equivalent of sodium (or other alkali metal) to the
solutions of DBM— causes immediate formation of the
green dianion radical, DBM?~: (Ap.x 756 mu). The
reaction is essentially complete within 0.5 hr, as shown
by titration of DBM?~: as a diacidic base. Neither
sodium nor the other alkali metals developed any acid
titer in THF alone. Addition of excess sodium then
gives the trianion, DBM3-, which is blue green (Ap.«
695 mu). It required 2.75 and 2.67 equiv of base for
neutralization after 1 hr.

Both DBM?~- and DBM? were oxidized back to
DBMH in 907 yield by treatment with anhydrous
nickel chloride followed by acidification of the chelate.
Therefore, structural degradation is ruled out.

The possibility that the two colored species are con-
jugate acids of DBM?*-- (DBMH-:) and DBM?#
(DBMH;") is excluded by several lines of evidence.
The reductions occur with great rapidity (begin in-
stantly) even at —80°. Therefore, abstraction of pro-
tons from such a relatively unacidic solvent as THF
seems highly unlikely. Even benzene, a still more
dubious proton donor, will serve as solvent for the re-

(13) H. E. Zaugg and A. D. Schaefer, J. Am. Chem, Soc., 87, 1857
(1965).
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Figure 2. Esr spectrum of DBM?*™- from electrolytic reduction of
DBM~-Nat in DMF.

Figure 3. Simulated esr spectrum of DBM?~- in DMF (see
Figure 2).
action, Visible spectroscopy indicates that the same

species are generated in both solvents. The visible
absorption maximum of DBM?*-- is identical in THF
and benzene with =5 u. Furthermore, DBMH-- if
formed would surely be unstable to hydrogen loss, in
analogy to the fluorene anion radical. The latter is un-
stable above —40°.'* In contrast, DBM?2-. is stable in
refluxing THF. In both cases hydrogen loss would
lead to a stable anion.

2 N H, + 2 fluorenide

H H
o-to i
2 - — H,+ 2DBM
Ph”” % “Ph
H

The reduction of DBM, incidentally, is even suf-
ficiently facile as to be brought about by calcium and
magnesium. In the latter case, though, an alkyl halide
is required to initiate the reaction.

Finally, whereas DBM— and DBM - are diamagnetic,
DBM?*-- is paramagnetic (esr). That solutions of
DBM - give no esr signal is clear proof that the reduc-
tion of DBM?2-. goes to completion, at least when
alkali metals are used,

Esr Studies. Dilute samples (10—3-10—-* M) of
DBM?2-. for esr analysis were prepared on a vacuum
line using a reaction vessel described in the Experimental
Section. The spectra routinely obtained by metal re-
duction consisted of seven broad lines, agy = 2.3 gauss
(6 H, roughly equivalent). Occasionally a slightly bet-
ter resolved spectrum was obtained, but this could not be
related to concentration (10-2-10—° M), temperature
(—80°, ambient), solvent (THF, DME, 2-methyl-THF),
or metal (Na, K, Na-K, Li, Mg, and Ca), though, of
course, very high concentrations were deleterious to
resolution. The better spectra also consisted of seven
groups of lines (Figure 1), but the enhanced resolution

(14) R. L. Kugel, W. G. Hodgson, and H. R. Allcock, Chem. Ind.
(London), 1649 (1962). We have also confirmed this observation.

Presumably the formation of the stable fluorenide anion provides
impetus for the reaction.
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Table I. Odd Electron and Spin Densities and Hyperfine Splittings
for DBM2~-
a; a; ai

MOmethod Posn p;or §; (McConnell) (C-B) (exptl)
HMO 1 0.097

2 0.134 . e

3 0.000 0.00 0.00

6 0.061 e e e

7 0.052 —1.40 —1.37  2.20

8 0.009 +0.24

9 0.085 —2.30 —-2.20 2.75
McLachlan 1 0.099

2 0.160 e e

3 —0.056 +1.51 +1.20

6 0.058 . e e

7 0.064 —-1.73 -1.70 2.20

8 —0.018 +0.49 +0.49 AN

9 0.116 —3.13 —3.03 2.75

permitted a dissection of the hyperfine splittings (hfs)
into ag = 2.7 (2 H) and ag = 2.2 gauss (4 H). The
average of these splittings (hfs) is 2.37 gauss, almost ex-
actly that of the more poorly resolved spectra.

Electrolytic reduction of DBM~Na*+ in DMF af-
forded an even better spectrum (Figures 2 and 3), again
with ag = 2.75 (2 H) and 2.20 (4 H).

On the basis of MO calculations and symmetry, the
major splittings are assigned to the para (2.75) and ortho
(2.20) protons. The odd electron densities (p;) at the
various positions of the 7 systems of DBM?*. as cal-
culated by the HMO method are given in Table I.

Hyperfine splittings are calculated from the p; by using
the McConnell equation (a; = —27p;)'* and the Colpa-
Bolton equation (q; = —27p; — 12.89:p;).'* Note that
the HMO predicted a; are considerably less than the ex-
perimental ones. It is now established that in most
radicals there are contributions to the total spin density
at a position from the electrons in the MO’s below that
containing the unpaired electron. Thus, usually p;
(the odd electron density, %, +,) is different from the
total spin density (S;). In general, positions of high p;
draw spin from positions of low p;. Thus S; > p; in the
former positions, and S; < p; in the latter and, in fact, at
least some of the S; must be negative for these latter
positions. At present the most convenient and well-
acquitted method available for computing spin densities
is that of McLachlan.'” The results of such calcula-
tions are given in Table I and may be seen to be in much
better agreement with the data than hfs obtained from
Hiickel p;. In fact, the average ortho,para splitting is
calculated to be 2.3, exactly as observed, though the dis-
parity between para and ortho splittings is somewhat
overestimated. The mera- and 3-H splittings to be ex-
pected from the small negative spin density at these
positions are apparently unresolved. That none of the
observed splittings arises from the 3 proton is assured by

(15) H. M. McConnell, J. Chem. Phys., 24, 764 (1956).
(16) J. P. Colpa and J. R. Bolton, Mol. Phys., 6,273 (1963).
(17) A.D. McLachlan, ibid., 3,233 (1960).
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the esr spectrum of 3-deuterio-DBM*- -, which is identi-
cal with that of DBM?*-.,

The breadth of the esr lines found for DBM?*-. s
unusually great for solution spectra.  Similar results are
found for the other DAR’s of this study. Undoubtedly
this stems from ion agglomeration effects which must be
especially pronounced in a species of such high charge
density. That the visible Ay, of DBM?~- is unshifted
in going from benzene to ethers is proof of very tight
metal ion pairing in these solvents. No doubt di-
meric or higher agglomerates are also present. These
give rise to the usual possibilities for hfs modulation and
consequent line broadening,.®

Simpler Dioxapentadienide DAR’s. From the esr
spectra of DBM*- it is apparent that quite a large
fraction of the odd electron (ca. !/) is situated on the
two phenyl rings of the species. The interesting ques-
tion naturally arises of whether simpler derivatives of
the basic 1,5-dioxapentadienide (1) system can be re-
duced to DAR’s. The prototype system has its lowest
energy vacant MO at « — 1.008 and obviously should
be much less readily reduced than DBM~-. The enolate
of acetylacetone was selected as an uncross-conjugated

member of the prototype family. This anion could not
be reduced under any of our various conditions. How-
ever, it was apparent that the low solubility of this ion
was a major problem. A more soluble enolate, that of
dimedon, was thus investigated. In this case reduction
occurred, but the purple DAR was insoluble and yielded
a singlet esr signal. Filtration of the suspension
through a fritted glass filter removed the colored para-
magnetic solid, and the filtrate gave no esr signal.
Finally, a nicely soluble enolate, that of 3-phenylacetyl-
acetone (PAA-), was selected. It should be noted that
the phenyl group bears none of the odd electron density
here, since it lies in a nodal plane of the @ — 1.08 MO,
which is, therefore, not lowered in energy from the
prototype system. Further, it is doubtful that the
phenyl group could approach planarity in this system in
any case. Thus the principal and almost sole effect of
the 3-phenyl substituent (unlike the 2- and 4-phenyl sub-
stituents) is to increase the solubility of the enolate in
organic solvents. Indeed, reductionto PAA2-. occurred
readily. The well-resolved (but still rather broad
lined) esr spectrum was a septet (ag = -+11.04 gauss,
Figure 4). The HMO prediction is @i = +9.18. No
phenyl proton splittings were observed. PAA2-. is
much less stable than DBM?-., as expected, and it is
advisable to perform the reduction at —80°,
Intermediate between DBM2-., which has two con-
jugating phenyl substituents, and PAA®~-, which has
none, is the DAR of the benzoylacetone enolate system
(BA*=). It also gives a rather broad-lined septet esr,
but with ag = 4.5 gauss. The six approximately
equivalent protons are apparently the methyl protons
and the ortho,para ring protons, HMO calculations in-
dicate odd electron densities of 0.10 and 0.12 at the
methyl position and the averaged ortho,para positions,
respectively. An average spin density of 0.11 would

Bauld, Brown | Dianion Radical Studies of Enolate Systems



5416

lormal 3can

amplified Scan

Figure 4. The esr spectrum of disodium 3-phenyl-2,4-dimethyl-
1,5-dioxapentadienide.

account for an ag = 3.0 gauss, applying the McConnell
equation. Again, when negative spin densities are
taken into account, the agreement should be improved.

An attempt was made to verify the positional assign-
ments by completely deuterating benzoylacetone, ex-
cept for the phenyl protons, and examining the esr
spectrum of the tetradeuterio DAR. This spectrum
was, however, an unresolved singlet, perhaps because of
the many, moderately large but unresolved, deuterium
splittings. The three methyl deuterons would be ex-
pected to split each esr line into seven lines, a; = 0.7
gauss.

DAR’s of Other Enolate Systems. Having es-
tablished that the phenyl rings could be removed from
conjugation with the 1,5-dioxapentadienyl system with-
out eliminating the possibility of DAR formation, it
next became of interest to see if the oxygen atoms could
be replaced by carbon. Analogous, in this sense, to the
dibenzoylmethide ion is the enolate of dypnone (2).
The HMO energy level available for use in DAR forma-

0 _CH,

L
P’y “Ph

H
2

tion is & — 0.693 in this system. The enolate was pre-
pared by refluxing dypnone with excess NaH in THF.
The virtually complete conversion was verified by titra-
tion and visible spectroscopy. The orange anion
(Amax 360 mu) reacted rapidly with sodium or potassium
giving the blue DAR (Am., 580 mu). The latter, like
DBM?- -, is quite stable under the anhydrous, anaerobic
conditions. The esr spectrum, unfortunately, was even
more poorly resolved than DBM?*-., and discouraged
any attempts at interpretation.

A large number of other monoanions have been re-
duced under similar conditions, and, in fact, it appears
that the overwhelming majority of organic monoanions
containing at least one oxygen atom is capable of DAR
formation, although many of these are unstable and but
few give resolved esr spectra. Particularly noteworthy
is the reduction of sodium benzoate to a green, unstable
DAR, from which an unresolved esr spectrum was ob-

tained. It is assumed that this DAR is the same one
presumed to be an intermediate in metal-ammonia re-
ductions of benzoic acid (3). As expected, the DAR’s
of naphthoate salts are fairly stable, but, again, give un-
resolved esr spectra.

Acetophenone enolate also forms a green, unstable
radical, presumably the indicated DAR (4). This adds
a third radical which must be considered in reductions

of ketones, in addition to the ketyl and its conjugate
acid.

Although sodium phenoxide was not reducible,
sodium m-nitrophenoxide formed a DAR (the para
isomer did not).

Q

Experimental Section

Esr spectra were obtained using a Varian V-4502 spectrometer.
The vessel used to prepare esr samples was an approxi-
mately 50-ml capacity round-bottomed reaction bulb with a 10-ml,
attached side-arm bulb to hold the alkali metal. The elongated
neck of the flask had four or five side arms, with or without fritted
glass filters, each of which was connected to a sample tube of 3-mm
Pyrex tubing ca4. 20 cm in length. It was closed with a hollow plug
stopcock and attached to the vacuum manifold by a ground-glass
joint. A modification replacing the esr side arms with a single
side arm attached to a 1-mm quartz cell was used to obtain high-
dilution visible spectra. HMO and McLachlan MO calculations
and esr spectral simulations were performed on a CDC 1604 com-
puter. The simulated spectra were plotted on a COC 165 plotter,
assuming 1009 Lorentzian line shape.

Esr samples were prepared by charging the side-arm bulb with
excess alkali metal. The substrate was introduced into the main
bulb in a capillary tube in sufficient quantity to afford concentra-
tions in the range 5 X 10~%to 5 X 10~¢* M. Sodium hydride was
also added to the main bulb, and the vessel was evacuated to 25-50
u, with sufficient cooling to solidify liquid substrates. Purified
solvent (20 ml), stored over potassium benzophenonide on the
vacuum manifold, was then distilled into the main bulb. After
allowing 15~30 min for enolate formation, the solvent was removed
and alkali metal distilled over to form a mirrcr on the sides of the
main bulb. Solvent was then distilled back into the reaction bulb
and the reaction was allowed to proceed at various temperatures.
Samples were taken periodically by decanting the solution in.o one
of the capillary tubes and sealing it off. The sample tubes were
stored in liquid nitrogen until analyzed. Spectra were obtained
at temperatures ranging from —40 to —110°, depending upon
which temperature gave optimum resolution.
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1,3-Diphenyl-2,2-dideuterio-1,3-propanedione. ~Dibenzomethane
(4 g) was dissolved in 50 ml of dry THF and 25 g of DO was added.
The mixture was refluxed 3 hr and then stirred at room temperature
72 hr. The solvent was removed, and the crystals were filtered.
The procedure was then repeated, giving 2.4 g of the dideuterated
compound, mp 78°. Dideuteration was confirmed by nmr. The
dianion radical gave an esr spectrum identical with that obtained
from the undeuterated substrate (alkali metal generation in THF
and electrolytic generation in DMF).

1,1,1,3-Tetradeuterio-2,4-diphenyl-2-buten-4-one. Dypnone (5 g)
was dissolved in 50 ml of DME. Potassium ¢-butoxide (0.5 g) and
DO (20 ml) were then added, and the mixture was refluxed 56 hr.
Work-up gave 4.1 g of tetradeuterated dypnone [bp 145° (0.2§
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mm)]. The nmr spectrum showed only aromatic protons. The
esr spectrum of the corresponding dianion radical was unresolv-
able.

2,2,4,4,4-Pentadeuterio-1-phenyl-1,3-butanedione. Benzoylace-
tone (5 g) was dissolved in 50 ml of DME. Potassium z-butoxide
(0.5 g) and DO (20 ml) were then added, and the solution was
refluxed for 7 days. Work-up gave 3.9 g of pentadeuterated prod-
uct, which again showed only aromatic protons in the nmr.
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The esr and visible spectra of the cycloheptatrienide (tropenide) dianion radical, the first and simplest

reported dianion radical, are described and discussed. Disodium tropenide shows an extraordinarily large double
metal splitting in its esr spectrum (a:x.+ = 1.76 gauss), at temperatures ranging from —100° to ambient and in

several ethereal solvents.
conditions.

It is thus shown to exist as contact ion triplets (or higher agglomerates) under these
Dipotassium tropenide evinces no metal splitting, apparently because of rapid metal ion exchange.

The proton hyperfine splitting of tropenide (@ = 3.52) is considerably less than that for tropyl under comparable

conditions, a fact predicted by the Colpa-Bolton equation.

The esr spectra of the benzo- and dibenzo[1,2:4,5]tro-

penide dianion radicals are also reported, simulated, and correlated with HMO and McLachlan calculations.

he cycloheptatrienide (tropenide) dianion radical,

the first recognized hydrocarbon dianion radical,
was the subject of a recent preliminary report.! Itisthe
intent of this paper to elaborate on that report and to
describe also the benzotropenide and dibenzo[l,2,4,5]-
tropenide dianion radicals. Since the initial report,
several other, more complex, hydrocarbon radicals have
been described. 2%

Results and Discussion

Cycloheptatrienide Dianion Radical. Solutions of
tropyl methyl ether in THF, DME, or 2-methyl-THF
turn blue almost immediately upon contact with alkali
metal mirrors. After only a few minutes the solutions
are intensely blue (At 620 mu, Na* salt), but show no
esr absorption. That these initially formed solutions
contain the diamagnetic tropenide ion is affirmed by the
work of Dauben and Rifi.¢ In about 15 min more, the
solutions have turned blue green (Arar 570 mu, Na+ salt)
and have developed a large concentration of freeradicals,
as shown by esr measurements. The esr spectra are
essentially solvent independent for the three solvents
mentioned, but do vary significantly with the nature of
the alkali metal used. With potassium, an octet,
ag = —3.52 gauss (7 H, sign assumed), is observed

(1) N. L. Bauld and M. S. Brown, J. Am. Chem. Soc., 87, 4390
(1965).

(2) P. Dowd, ibid., 87, 4968 (1965).

(3) E. G. Janzen and J. G. Pacifici, ibid., 87, 5504 (1965).

(4) E. G. Janzen, J. G. Pacifici, and J. L. Gerlock, J. Phys. Chem., 70,
302 (1966).

(5) N.L.Bauld and J. Zoeller, Tetrahedron Letters, 885 (1967).
( (6) H. J. Dauben, Jr., and M. R. Rifi, J. Am. Chem. Soc., 85, 3041
1963).

(Figure 1). When sodium is used, a more complex and
well-resolved spectrum is obtained which, although a
casual inspection does not necessarily reveal it, still con-
tains the same basic octet (agy = —3.52), further split
into septets (azn,+ = 1.76 gauss). Since 2?°Na has nu-
clear spin I = 3/, two equivalent sodium gegenions
should split each esr absorptionin to 2 + 1 = 7
lines. The experimental and computer-simulated spec-
tra, as well as a magnified version of the former, are re-
produced in Figures 2, 3, and 4, respectively. The lat-
ter, magnified, spectrum reveals exactly the right num-
ber of lines for the aforementioned interpretation.
(The outermost line of the basic octet is designated by
an asterisk.) These visible and esr spectral observa-
tions, in conjunction with ancillary observations to be
mentioned below, confirm beyond reasonable doubt the
structure of the radical as the tropenide dianion radical,
formed by the sequence shown in Scheme I. No un-
ambiguous evidence for trianion formation’ was seen
Scheme I

H Na N -
Okt @ = @
e

either in the form of attenuation of the esr signal
after prolonged reaction time in the presence of excess
metal or of alteration of the visible absorption of the
dianion radical or appearance of a new maximum. It
seems clear that the trianion, if formed at all, is present
in quite small amounts.

(7) R. Breslow and H. W. Chang, ibid., 87, 2200 (1965), have re-

ported the heptaphenyltropenide ion to cleave to pentaphenylcyclo~
pentadienide and stilbene upon reaction with potassium.
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