CHEMICAL COMMUNICATIONS, 1967

Rearrangements of Organic Difluoramines.
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Aromatic Nucleophilic

Rearrangements in Fluorosulphonic Acid

By Travis E. STEVENS
(Rohm and Haas Company, Redstone Research Laboratories, Huntsville, Alabama 35807)

SEVERAL examples of aromatic rearrangements
and substitutions, which result in a nucleophile
becoming attached to an aromatic ring, seem to fit
the category called ‘“‘aromatic nucleophilic re-
arrangements’”’.? These include the aromatic
hydroxylamine-aminophenol case cited,! the

‘Wallach rearrangement,? the acid-promoted cleav-
age of aromatic nitrones to para-substituted
phenols,® the rearrangement of NN-dimethyl-
aniline oxide,* and the rearrangements of the
a-difluoramino toluene derivatives reported here.
All these examples, at least formally, appear to
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have as an intermediate, an aromatic ring attached
to a quadrivalent, positively-charged nitrogen
bearing a leaving group.[see (I)].5
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Of most interest here are the products from the
three «-(difluoramino)toluenes (III) and (IVa, b);
fluorosulphates (V) and (VI) are produced in
reactions conducted in methylene chloride solution
at ambient temperature.t
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In view of the tendency of organic difluoramino-
compounds to rearrange with loss of fluoride from
nitrogen,® it appears that the first step in the
process leading to fluorosulphate is migration of
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the aryl group to nitrogen to produce an N-aryl-
N-fluoroimmonium salt such as (VII). The
fluoroborate of (VII; X = Me), has been pre-
pared from (IVb) and BF, in pentane solution, and
characterized by n.m.r. spectra.}; Indeed, (VI) is
formed when this salt is exposed to fluorosulphonic
acid.

Further reaction of salts such as (VII) in the
manner outlined, and apparently related to the
rearrangements discussed above, produces (V) or
(VD). With (III), X may be -OSO,F, since
Beckmann fragmentation of the fluorimine prob-
ably occurs first,” and related fluorosulphates have
been isolated.

F H Me
[ _Me + |
Ph—N=C — N=C
+ X |
F0,8-0
(VII)
Me

|
FO&-O@-NHI(IJ —_— (V)or (VI)
+
X

N-Phenylhydroxylamine and fluorosulphonic
acid in methylene chloride solution at ice-bath
temperature produced (VI) cleanly. The nitrone,
N-phenylbenzaldoxime, was also converted into
(VI), but neat fluorosulphonic acid at steam-bath
temperature was required. However, N-(p-tolyl)-
hydroxylamine was reduced to p-toluidine by
fluorosulphonic acid.

(Recetved, September 18th, 1967; Com. 993.)

t All compounds reported here gave acceptable elemental analyses and had infrared and n.m.r. spectra compatible
with the assigned structure.

I The *F n.m.r. spectrum exhibited peaks at —90-7 ¢ (NF) and +150-4 ¢ (BF,"); the proton spectrum had non-
equivalent methyl groups at 2-92 and 2-613, each a doublet, Jur = 5 and 3 c./sec., respectively.
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