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Abstract - Tetramethylethylene and nitrodibromoacetomitrile in dichloromethane at 25°C
gave 3-cyano-4,4,5,5-tetramethyl-2-isoxazolin-2-oxide (45%) and 2,3-dibromo-2,3-dime-

thylbutane (42%}.

In the first example of the formation of an isoxazoline-N-oxide by a reaction between an olefin
and a nitrohalomethane, tetramethylethylene 1 (2 moles} and nitrodibromoacetonitrilel (NDBA) 2 in
dichloromethane at 25°C gave 3-cyano-4,4,5,5-tetramethyl-2-isoxazolin-2-oxide 3 (45%) and 2,3-
dibromo-2,3~dimethylbutane 4 {42%), a known compound,2 eg(l), The structure of the new heterocy-
cle 3 was confirmed by an X-ray crystallographic analysis.3

It is proposed that the reaction proceeded from an intermediate bromonium methide 5/6. Similar
abstraction of a "positive” nitro or halo substituent is amply documented for reactfons between
olefins and tetranitromethane, trinitroacetonitrile, bromotrinitromethane, and iodotrinitrometh-
ane.%»> The formation of the heterocycle 3 and the dibromide 4 was attributed to a straightfor-

ward interaction between the intermediate 5/6 and the olefin 1, eq{2), without differentiation

between concerted and stepwise pathways. ({Metal salts of negatively substituted derivatives of

nitromethane converted olefins in aprotic solvents at 20-50% to 1soxazoline-N-0x1dEs).4'5

The formations of the heterocycle 3 and the dibromide 4 did not proceed from {a) radical precur-
sor(s) as was shown by a lack of inhibition in product formation by the added presence of either
di-tert-butyinitroxide or tetracyanoethylene (radical scavengers), an observation supported by an
absence of a CIDNP signal for the reaction. Support for the proposed intermediate salt 5/6 was
found in the complete suppression of the formation of the heterocycle 3 and no effect on the for-
mation of the dibromide 4 by the added presence of pyridine in the reaction mixture. It was as-
sumed that pyridine converted the intermediate to the dibromide 4 and pyridinium nitrocyanomethyl-
ide 7, eq(3), however the Tatter was not detected in the complex product mixture. S$imilar treat-
ment converted trans-stilbene to meso-1,2-dibromo-1,2-diphenylethane, a known compound,7 but 4,5-
diphenylisoxazol-3-cyano-2-isoxazolin-2-oxide was not found.

The reaction was dependent on the intermediacy of a methide anion with a severely Hmited ability

to undergo alkylation by the counterion. Neither C- nor O-alkylation was detected. Formation of
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the heterocycle 3 by ring ciosure from the g-bromomitronate ester 8 (hypothetical O-alkylation

product) was considered unlikely since similar cyclizations from known g-bromonitronate esters 9
did not occur.?
NDBA 2 was chosen for investigation since the cyanonitrobromomethide anion 6 was assumed to be
planar and non-nucleophilic as a consequence of the replacement of a nitro group in the cyanodi-
nitromethide anion {planar and nnnnuc]ecnphﬂic)8 with the stereo-comparable bromo group. A
consideration of olefins capable of abstracting not only the “positive” bromine from NDBA but also
subsequently accepting an ejected bromide anion led to the choice of the electron rich olefin,
tetramethylethylene _1_.g
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RZCBr‘ Br
RZCON(O)::CX

R=CH3,X=CN

;!
9 R =alkyl, H: X = NO
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An extension of this new reaction to other alkenes will be reported later.
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