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We have for some time been investigating the reactions of 2,3-dimethyl-
butane-2, 3-bis-hydroxylamine }1 with regard to its tendency to form
nitronylnitroxides g from aldehydes.2 A recent report3 describing the
spontaneous decomposition of } to the theoretically interesting tetra-
methylaziridinyl-l-oxyl § compels us to describe observations based on our
experience with } which raise serious doubts as to the validity of the

authors' claim.
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Like Luckhurst and Sundholm3 we find that the bis-hydroxylamine 1
undergoes spontaneous decomposition at room temperature with formation of
a nitroxide radical. This process proceeds most readily in a closed
container and is apparently self-catalyzed by one or more volatile products.

The major product ﬁ is a volatile crystalline compound, m.p. 59-61° the
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same as given by the previous authors for 3; n/e 112(M+-H20-0),4 97
(M+-H20—O—CH3), 73(M+/2). Although it is accompanied by traces of a
nitroxide radical, it is diamagnetic and shows nmr (CDC13) signals at
§1.94(4 CH3) and 9.14(2 OH, exchangeable). This compound was further
characterized5 by conversion with oxalylchloride and with phosgene to the
cyclic derivatives 5, m.p. 68-69‘,5 and 6, m.p. 75-76°,5 respectively,
both of which show two closely spaced (0.01-0.02 Hz ) methyl singlets in
the nmr that coalesce on addition of a trace of acid due to the accelera-

tion of the rate of nitrogen inversion. Both of these compounds could be
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hydrolytically reconverted to the diol 4. The diol was independently
prepared in 60% yield by treatment of a hot aqueous solution of the bis-
hydroxylamine 1 with excess manganese dioxide. Other oxidants such as
aqueous bromine or sodium periodate caused further oxidation of f to give
primarily the diazetidine dioxide Z,s m.p. 190-192°(d); nmr (CDClB), §1.64
(s); A_, (CH,CN), 254 mu (€ 10,500); v, (CHC1,) 1555 (N-0); m/e 144 (M'),

114 (M*-NO), and 84 (M'-2NO); mol. wt. (osmometry) 145.
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Attempts to synthesize the aziridinyl-l-oxyl 3 by elimination of
nitric oxide from the dioxide 7 have proved unsuccessful. Vapor phase
pyrolysis (0.0l mm Hg) at 250° led principally to 2,3-dimethyl-2-butene
and nitric oxide. No esr signal attributable to 3 could be detected from
the products. Photolysis of Z in acétonitrile with 2537-; light proceeded
efficiently (¢ = 0.43) and led to the same two products together with the
liguid 2,3—dimethyl—3—nitro-1—buténe; m/e 129 (M+), 114 (M+-CH3), 83

(M+—N02); nmr (CCl,), 61.72 (2 CH3), 1.80 (d of d, J;=7J,=0.7 Hz,=CCH,),

172

and 5.1-5.2 {(m, C=CH2). The latter product was derived from a secondary
thermal reaction of the other products and thus the compound was not
formed when the nitric oxide was swept out of the solution with a stream
of nitrogen during the photolysis. Although the photochemical reaction
proceeded smoothly even at 77°K in an ethanol-ether glass, no esr signal
corresponding to § or its open chain analog § could be observed at
either temperature. Direct photoexcitation of z may, therefore, lead to
concerted decomposition, possibly with initial formation of N202. An
attempt to cause a step-wise decomposition through sensitization of Z
with benzene or acetophenone failed to produce any reaction.

Our failure to detect the aziridinyl-l-oxyl 3 in the above experi-
ments together with the apparent identity of diol 3 with the species
reported as 3 by the previous authors leads us to conclude that three-
membered ring nitroxyl radicals still remain an unknown class of compound.
The reported structure proof of this compound3 by lithium aluminum hydride
reduction to give 2,3-dimethyl-2-butylamine clearly is incorrect. The
only identification offered for this product was a mass spectrum which
was inconsistent with this structure {[m/e predicted:6 101, 85, 58; found:

101, 98, 591.
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