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The Preparation of 0-Aryl Oximes and Their Conversion to Benzofurans

Aram Mooradian and Paul E. Dupont (1)

The conversion of O-aryl oximes to benzofurans was
independently noted by various groups in the recent litera-
ture (2). We should like to outline more fully the experi-
mental conditions used in preparing O-aryl oximes and
the scope of the conversion of these intermediates to benzo-
furans. ~
In the preparation of O-aryl oximes, a suitably activated
aryl halide is caused to undergo nucleophilic substitution
by the alkali metal salt of an oxime.

CHoR

It has been noted that aryl halides will participate in
this reaction when the halide is activated by one or more
of a series of electron withdrawing groups (2b, 2¢, 3).

It is well known that in nucleophilic displacement reac-
tions on 4-halonitrobenzenes and on 1-halo-2,4-dinitroben-
zenes, the order of reactivity of halogens if F» Cl) Br) I
(4). Furthermore, the rate of displacement of fluorine in
nucleophilic aromatic substitution is considerably en-
hanced in dipolar aprotic solvents. Displacement of
fluorine from an aromatic ring with amines may be
effected in dimethyl sulfoxide and dimethylformamide,
where the activation of fluorine is provided by such
groups as p-CH;C=0, p-CH=0, p-CN, p-CF;, etc. (5).
In a similar manner, the reactivity of aryl fluorides as
well as the catalytic effect of dimethyl sulfoxide in
aromatic nucleophilic substitution reactions have now
been advantageously used to prepare a variety of O-aryl
oximes (Table I).

Although comparative rate measurements were not
made, the effect of fluoro versus its congeners as well as
the effects of dimethyl sulfoxide have been qualitatively
observed and found to be in agreement with the literature.
Thus, the reaction of p-bromonitrobenzene with the potas-
sium salt of acetone oxime in refluxing tetrahydrofuran

afforded only starting material after 2 hours, whereas the
same reaction carried out in dimethyl sulfoxide at room
temperature was exothermic and afforded 55% of the O-
aryl oxime after one half hour. Dimethylformamide also
had an accelerating affect on the reaction but was used to
alimited extent since with p-fluoronitrobenzene, apprecia-
ble amounts of p-nitrodimethylaniline resulted. This type
of by-product has also been observed by others (5).

The benzofurans are prepared by refluxing the O-aryl
oximes with alcoholic hydrogen halide or by heating at
steam bath temperature with acetic acid-hydrogen halide
(Table II). Thermal rearrangement was unsuccessful in the
few cases attempted, yielding only intractable tars. This
is attributed to the thermal instability of the O-aryl oximes.
Cyclization was attempted in only one case where ring
closure could occur either on a methyl or a methylene
group (2b). As expected, the closure took place predomi-
nantly on the methylene group although both products
were formed in appreciable amounts. 4

EXPERIMENTAL

Two general methods were used to condense aryl halides with
alkali metal salts of oximes. The aryl halide used was a function of
availability and reactivity. The chloride could be used in the case
of o and p disubstituted or monosubstituted aryl halides when at
least one substituent was an efficient electron withdrawing group
such as nitro or cyano. However, the fluoride is the halide of
choice. Two fairly general procedures were used for preparing
both the O-aryl oximes and the benzofurans and an illustration of
each follows.

N,N-Dimethyl-4-(c:methylbenzylideneaminoxy)benzenesulfon-
amide.

To a solution of 13.5 g. of acetophenone oxime (0.1 mole) in
150 ml. of tetrahydrofuran was added 4.3 g. of a 56% mineral oil
dispersion of sodium hydride. This wasstirred at room temperature
until gas evolution was complete. Then 50 ml. of dimethvyl sulf-
oxide was added, followed by 20.3 g. of N,N-dimethyl-4-fluoro-
benzenesulfonamide (0.1 mole). The reaction mixture was stirred
for two hours at room temperature and poured into water. The
product was extracted with ether and washed with water. The
evaporation of the ether left 34 g. of oil which crystallized on
standing. The crystals were sucked fairly free of oil, giving 22.7 g.
of crystals. Recrystallization from ether gave 18.5 g., m.p., 95-97°,
IR A max (KBr), 1332, 1145 (>NSO,-). NMR (8, deuteriochloro-
form); 2.45 (singlet-methyl); 2.66 (singlet-N(CH;3);); 7.17-7.94
(multiplet-aromatic).
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4(Isopropylideneaminoxy )benzonitrile.

To a stirred solution of 3.7 g. of acetone oxime (0.05 mole) in
75 ml. of dimethyl sulfoxide was added 5.6 g. of potassium t-but-
oxide (0.05 mole). A solution of 6.0 g. of p-fluorobenzonitrile in
an equal volume of dimethyl sulfoxide was then added to the re-
action mixture in a steady stream. The reaction mixture soon
darkened and warmed spontaneously to 50-60°. After stirring one
hour, the tan suspension was quenched in 600 ml. of saturated
sodium chloride solution. The product was collected by filtration
and washed with water followed by n-pentane. The tan solid was
dissolved in ether, dried (magnesium sulfate), decolorized (Norit),
and filtered. The resulting colorless ethereal solution was concen-
trated and diluted with n-hexane. The product crystallized in color-
less hexagonal plates, The reaction afforded 6.4 g. (73.5%) m.p.,
100-103°, IR A max (KBr), 4.50 i (C=N); 6.01 u (weak) (C=N);
8.27 u (Ar0); 11.87 p (1.,4-disubstituted phenyl). NMR (5
deuteriochloroform) 2.00 (singlet-CH3); 2.02 (singlet-CHj3); 7.17
and 7.55 (arom A;,B,).

In all cases where arylation seemed to proceed too slowly the
rate of reaction could be increased by heating on the steam bath.
However, this technique usually resulted in colored products.

N,N-Dimethyl-2-phenyl-5-benzofuransulfonamide.

Six grams of N,N-dimethyl-4{0:methylbenzylideneaminoxy)-
benzenesulfonamide in 50 ml. of 8 N alcoholic hydrogen chloride
was heated on the steam bath at reflux for two hours. Addition of
water gave a precipitate which was filtered off, dried and recrys-
tallized from benzene-2-propanol to give 4.05 grams, m.p., 166-
168° (71%). IR A max (KBr), 1343 or 1325 and 1141(-SO,N2).
NMR (56 DMF) 2.74 (singlet-N(CH3);); 7.34-8.25 (multiplet-
aromatic).

2-Methylbenzofuran-5-carbonitrile.

A solution of 0.85 g. of p-(isopropylideneaminoxy )benzonitrile
(0.605 mole)in 7.5 ml. of 1.3 N hydrogen chloride in glacial acetic
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acid was heated on the steam bath 14 hours. The acetic acid was
evaporated in vacuum and the last traces removed by azeotropic
distillation with cyclohexane. The residue was partitioned between
water and methylene chloride. The organic layer was washed with
10% sodium hydroxide solution followed by water. After drying
(magnesium sulfate) and decolorizing, the methylene chloride was
evaporated leaving 0.54 g. of nearly colorless solid, m.p. 68-74°.
Recrystallization from aqueous 2-propanol afforded 0.46 g. (60%),
m.p., 74.5-76.5°. A melting point of 76-78° may be attained by
chromatography on silica gel. IR A max (KBr), 4.52 u (C2N);
11.34 u(furan). NMR (5, deuteriochloroform); 2.45 (singlet-CH3);
6.40 (singlet-H at C3); 7.42-7.74 (multiplet-aromatic).
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