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Pyrolysis of alkyl quaternary ammonium hydroxides to effect Hofmann elim-
ination has often been used very successfully to synthesize a variety of highly
strained bridgehead olefins.l'2 By way of contrast, we wish to report that we
have not found any evidence to indicate that the pyrolysis of either N,N,N-tri-
methyl-l-adamantylammonium hydroxide, %3, or N,N,N-trimethyl-2-adamantylammon-

ium hydroxide, %i' yields the long sought olefin adamantene,3 %, as a product.4

S

+ -
(a, ¥ = N(CH3)3 OH ; b, Y = N(CH3)y; ¢, ¥ = CH,N(CH,) ,)

Instead, both %g and %g yield products arising from pathways involving Stevens
rearrangements and direct nucleophilic displacements by base at methyl carbon.

The quaternary ammonium hydroxides were prepared from their respective
amines by standard procedures.z'sf6 The pyrolysis apparatus consisted of two
5-ml Pyrex flasks connected by a short Pyrex tube. Pyrolyses were conducted
under a pressure of <1 torr of dry nitrogen by raising a heated bath around the
flask containing the dry hydroxide. Pyrolysis products were collected in the
liguid nitrogen-cooled receiver.
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Pyrolysis of %% at 160° gave, in addition to water, methanol, and trimethyl-
amine, 64% N,N~dimethyl-l-aminoadamantane, %R, 31% N,N-dimethyl-l-aminomethyl-
adamantane, %s, and 5% adamantane,’:8,9

Similarly, pyrolysis of 2a at 160° gave, besides water, methanol, and
trimethylamine, 91% N,N~dimethyl-2-aminoadamantane, %2, 8.6% N,N~dimethyl-2-
aminomethyladamantane, %8' and 0.4% adamantane.7’8

It is not surprising that in both systems the major pyrolysis product is
the parent N,N-dimethyl amine. Formation of these products by direct Sy2 dis~
placement by nucleophilic base upon methyl carbon is a well-known reaction
which becomes important when Hofmann elimination either is impossible or would
lead to a highly strained olefin such as %.2'4'10'11

More surprising is the formation of the Stevens rearrangement products
%g and %g. Migration of simple secondary and tertiary alkyl groups has not
been commonly observed to occur in quaternary ammonium ions under these condi-
tions.l4 The rearrangement products may be formed by dissociation of the
respective nitrogen ylide, 4, into a radical pairl® followed by recombination.
Escape from the radical pair followed by hydrogen abstraction would lead to the
observed adamantane and trimethylamine products. If such a mechanism is indeed

followed, then it may reflect the relative ease of formation and lifetimes of

the 1- and 2-adamantyl radicalsl6 as well as the high energy of adamantene.
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All new compounds gave satisfactory elemental analyses and had spectral
properties consistent with their assigned structures.
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gave the same qualitative results. Pyrolysis products were identified by
comparison of their glpc retention times and ir and nmr spectra with those
of known compounds which were prepared by standard methods.
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