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Carbanions are of particular interest from the
standpoint of their charge distribution, since the
excess charges are substantially larger than in
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neutral molecules. Only a few NMR studies have
been carried out on carbanions, particularly some
organolithium compounds? and the cyclopenta-
dienyl anion.?? 1, 1-Diphenylethylene dissolved in
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THF gives colored solutions in contact with excess
alkali metals at room temperature for about twenty-
four hours. These colored solutions served as
samples for the NMR measurements. The evolved
reaction in THF might be expressed as follows:®

05H5
CeHs =] CeHs
>8—CH2—GH2—C + M®
CQ 5 CﬂH5

Typical spectra are shown in Fig. 1, representing
a solution produced from 1, 1-diphenylethylene in
contact with potassium sodium alloy in THF.®
The peaks in the region of aromatic protons are
clearly divided into three, appearing as a doublet,
a triplet, and a triplet respectively from the lower
to the higher field. Since their intensity ratios
are 2 : 2 : 1, it seems that they can be assigned to
the peaks of ortho-, meta-, and para-protons re-
spectively, similar to those of triphenylmethyllith-
ium in THF as assigned by Sandel and Freed-
man.’?> The chemical shifts are given in Table 1,
in which the solvent peak serves as an internal
reference (the higher-field peak of THF is taken to
be at 1.79 ppm from TMS). The chemical shifts

Fig. 1. The spectrum in the region of aromatic
protons of the carbanion produced from 1,I-
diphenylethylene in contact with excess potas-
sium sodium alloy in THF. Applied magnetic
field increases from left to right, at 60 Mecps. -
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TABLE 1. THE CHEMICAL SHIFTS OF AROMATIC PROTONS
OF CARBANIONS PRODUCED FROM |, l-DIPHENYL-
ETHYLENE IN CONTACT WITH EXCESS ALKALI
METALS IN THF, IN ppm AT 60 Mcps

Assignment
Metal used
Ortho Meta Para
Potassium 7.01 6.55 5.67
Sodium 7.18 6.61 5.75
Lithium 7.03 6.49 5.66

between the ortho- and para-protons amount to
about 1.4 ppm, but they are not sensitive to the
kind of alkali metal. The chemical shift values
shown in Table 1 exhibit shifts to a higher field
as compared with that of benzene, which shows an
absorption at 7.32 ppm in THF. Since the shift
of about 10 ppm is assumed to be the contribution
of one excess electron,” more than fifty per cent
of the negative charge of the 1, l-diphenylethylene
dimer dianion might be located on the phenyl
rings,’? but this is only a rough estimate because
we lack information on carbons with no protons
and on methylene groups. In the solutions of
these carbanions, a single peak is observed near
2.5 ppm, just betwcen two large solvent peaks.
The 1, 1, 4, 4-tetraphenylbutane which was pre-
pared by treating these carbanions with water
shows PMR signals at 2.00, 3.88, and 7.14 ppm in
a carbon tetrachloride solution; these signals are
identified as coming from the methylene, methine,
and phenyl protons in this compound respectively.
From this knowledge, the peak at 2.5 ppm men-
tioned above might be assigned as coming from the
methylene protons in the carbanion. If this as-
signment is correct, one interesting point is the shift
towards a lower field of the methylene protons of
the carbanion as compared to those of the corre-
sponding hydrocarbon; this shift can not be at-
tributed to the charge, but it may be due to the
change in the hybridization of the carbon atom
from the hydrocarbon to the carbanion.

The carbanions produced from a-methylstyrene
and cumyl methyl ether also showed large higher-
field shifts in the aromatic regions of the spectra.
These will be described later elsewhere.




