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Direct Alkylation of Nitroso-compounds to Nitrones
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PREPARATIVE routes to aliphatic nitrones com-
monly involve condensations of hydroxylamines
with carbonyl-containing species.:? These reac-
tions are often complicated by self condensation
of the product under the necessarily basic con-
ditions employed.®:¢ Such difficulties might be
avoided by direct alkylation of a nitroso-monomer,3
to a cation (I), which by prototropic shift would
yield the nitrone salt (II), as we have now proved.

The low basicity of the nitroso-nitrogen atom
requires powerful alkylating agents and we have
discovered that the oxonium salts are adequate in
this respect. Thus when 2-methyl-2-nitrosopro-
pane was stirred in the dark with triethyloxonium
fluoroborate until the blue colour was discharged
(4 days), it was transformed into the highly
crystalline fluoroborate salt (II; R = But). This
hygroscopic substance, CH,,NOBF,,t m.p. 75—
80°; vmax (CHCl;) 2500—2000 (H-bonded OH),
1100—1080 cm.-! (fluoroborate); Amax (EtOH)
232 myu (e 1280), titrated as a monobasic acid.
The n.m.r. spectrum (dichloromethane) showed
T 840 (9H, s), 7-53 (3H, d, J 5-5), 1-58 (1H, q,
J 5:5c./sec.),and 1-17 (1H, brs), in complete agree-
ment with the formulation. The mass spectrum
yielded only one ion (m/e 115) from the parent
nitrone. Chemical proof of structure was obtained
by hydrolysis with dilute mineral acid to acetalde-
hyde (2,4-dinitrophenylhydrazone), and also by

t Satisfactory analysis has been obtained.
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oxidative cleavage with periodate® to 2-methyl-2-
nitrosopropane and acetaldehyde. 2,4,4-Tri-
methyl-2-nitrosopentane (III; X = NO) when
treated with triethyloxonium fluoroborate in
methylene dichloride gave only a dark oil. How-
ever, when the reaction was carried out in the
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presence of solid calcium carbonate, chromato-
graphic work-up gave 2,2,4-trimethylpentene,
2,4,4-tetramethyl-2-nitropentane and finally in low
yield a chromatographically homogeneous oil
breaking down on high-vacuum distillation. It
had vmax 1585 cm."%, Apax (EtOH) 235 my (6600),
and 7 9-05 (9H, s), 8-45 (6H, s), 8-08, 8-0 (5H, sand d,
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J 6 c./sec. respectively), and 2-92 (1H, AX q, J 6
c./sec.) consistent with its formulation as N-ethyli-
dene-1,1,3,3-tetramethylbutylamine N-oxide [(I1I);
X = N(O):CHMe]. The mass spectrum con-
tained a peak at m /e 59 (18-59, of base peak at 57)
with composition C,H;NO by accurate mass
measurement. This is ascribed to the decom-
position (IV). Treatment with dilute acid gave
acetaldehyde (2,4-DNP) and the hydroxylamine
(III; X = NH-OH, picrate) and periodate gave
the nitroso-compound. The reduction product
from treatment with borohydride gave a blue
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colour with Tetrazolium Blue and did not absorb
at 1585 cm.™!

A small amount of the same nitrone [III; X =
N(O):CHMe] was obtained by alkylating the
nitroso-compound with ethyl bromide and silver
fluoroborate” in the presence of calcium carbonate.

Previous transformations of nitroso-compounds
to nitrones have involved a nucleophilic attack on
the nitroso-compound.t.2,5 This alternative
method may be of value in cases where the nitroso-
compound is available.
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