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Scme time ago the observation by e.s.r. of paramagnetic species derived

from cyclopropane, adamantane, and hexamethylenetetramine was reported from
these laboratories (2). Since that time we have devoted considerable effort
to this area with rather conflicting results which we feel are nevertheless
worth summarizing in view of the interest the work has engendered (3,&,5).
Our work has been carried out in two phases (6). In the first phase the
following observations were made by use of dimetho:wetha.ne/ tetrahydrofuran
1:2 and sodium-potassium alloy at low temperatures: 1) the signals from
cyclopropene (seven lines of binomial intensity, a = 2.33 gauss), adomentane
(five broad lines, & = 3.9 gauss), cad hexanethylenetetramine {nine oroadened
lines, approximately fitting the intensity ratio of 1:4:10:16:19:16:10:4:1,

a = 1.2 gauss) mentioned above: 2) a ten-line pattern (Tive lines, doubled)
fram spiropentane (7), a

=7.1, = 2.0; 3) a weak four-line

a -
doublet

pattern (observed only once) from l-methylademantane; U4) no signals (but

guintet

solution remained blue) from a number of hydrocarbons including cyclohoxane,
neopentene, bicyclo [2.2.2] octane, bicyelo [2.2.1] heptane, and 1,3-dimethyl-
adamzntane; 5) no signals (but occasionzl decolorizing of solution and frequent
explosion of sample tube) from various allyl-substituted cyclopropanes. The
spectra could only be observed at low temperatures (—lllr()o and lover) and at the

lowest power settings of the spectrometer.
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In order to assess possible interaction of an electron on an aromatic

with an adjacent cyclopropane ring, l-methyl-l-phenylcyclopropene was examined
(l-phezvlcycloprope.ne resulted only in decolorizing the solution with no e.s.r.
signal). The radical anion was very similar to that from t-butylbenzene (8), anc
rather than providing evidence for an electron-accepting capability for cyclo-
propyl, indicates that in this radical ion the cyclopropyl substituent is very
weakly electron-repelling. (Ape.rt from the suggestive indication provided by
the maintenance of a weak blue color of the solution, it is not known whether
the cyclopropyl ring remained intact under the conditions of this -experiment.)

For l-methyl-l-phenyleyclopropene, = L.76, 8 ara = 1.86,

aoz't;ho = aLme’ca.

is unresolved; for t-butylbenzene, a = L4.66, & = 1.7k,

a'met‘.lwl a'oz-i;ho = “meta para

®nethyl is unresolved (8).

In the second phase of our work (6) we have been unable to duplicate
the earlier observations. Also, the instability of cyclopropane-containing
samples (and nortricyclene in particular) observed previously has not been
encountered. One difference of possible importance between these two periods
may be the state of the alloy. In the earlier work, the alloy (prepared by us)
was grayish and had undergone some surface oxidation. This material, however,
gave the characteristic blue color with dimethoxyethanetetrahydrofuran and gave
excellent spectra with benzene and other aromatic compounds. In the second
phase of the work, a highly purified commercial alloy (9) was employed, as well
as alloy prepared by us. Upon failing to repeat the earlier results, we have
examined a mumber of varisbles, including different treatments of the alloy
(limited exposure to o:qéen, etc.). All of these have falled to reproduce the
earlier findings: no instability of the cyclopropane samples afier preparation,
and no resolved paramagnetic signals: We have also been unable to reproduce

the extreme supercooling of the solvent system obtained in the earlier work.
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Possibly the earlier results were due to peramagnetic species generated
on (or by) the surface of the alloy. The lack of quenching by cyclopropene,
adamantane and hexamcthylenctetramine of the signal from the solvated electron
in potassium ~ dimethoxyethane (5) moy also point in this direction (although
even in the earlier phase of our work potassium in dimethoxyethane was not
& medium in which eny resolved signals from aliphatic systems were observed).
The lack of present reproducibility, the sensitivity of e.s.r. for detecting
extremely low concentrations of paramagnetic species, and the limited amount
of data 4o not provide an adequate basis for further discussion of the

species previously observed.
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