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It is known that under the action of phosphorus
pentachloride not only ketoximes, but also esters
derived from them undergo Beckmann rearrangement
[1]. Acid catalysts can induce rearrangements of
oxime ethers [2]. The reaction of oximeO-vinyl
ethers with phosphorus pentachloride would be ex-
pected to involve, along with the Beckmann rearrange-
ment, formation of organophosphorus compounds like
those isolated on phosphorylation of vinyl ethers [3].

We found that propan-2-oneO-vinyloxime and
3-methylbutan-2-oneO-vinyloxime are easily phos-
phorylated with phosphorus pentachloride at room
temperature by theO-vinyl group to form alkenyltri-
chlorophosphonium hexachlorophosphoratesI , II .
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Under the action of sulfur dioxide hexachlorophos-
phoratesI, II convert to (2-isopropylideneaminooxy-
ethenyl)phosphonic and [2-(1,2-dimethylpropylidene)-
aminooxyethenyl]phosphonic dichloridesIII, IV asE
isomers (NMR data).

To a suspension of 2.1 g of phosphorus pentachlo-
ride in 15 ml of benzene, a solution of 0.5 g of propan-
2-on O-vinyloxime in 3 ml of benzene was added
dropwise with stirring. A gray finely crystalline pre-
cipitate formed. A day after, it got colorless. Filtration

and vacuum drying gave 1.8 g (74%) of compoundI
as a white powder susceptible to hydrolysis.

Sulfur dioxide was passed through a dispersion of
1.35 g of compoundI until complete homogenization.
The solvent and volatile by-products were removed in
a vacuum to obtain ca. 100% of compoundIII as a
light brown liquid decomposing during vacuum
distillation. IR spectrum,n, cm31: 540 (P3Cl), 1260
(P=O), 1590 (C=C), 1620 (C=N), 3050 (=C3H). 1H
MNR spectrum, d, ppm: 7.70 d.d (1H, Hb,

3JHH
13.2 Hz,3JPH 14.7 Hz), 5.80 ppm d.d (1H, Ha,

3JHH
13.2 Hz,2JPH 25.3 Hz), 2.01 s, 1.99 s (6H, Me2C=).
31P NMR spectrum,d, ppm: 34.20 (POCl2,

2JPH
25.3 Hz,3JPH 14.7 Hz). Found, %: C 27.37; H 4.22;
Cl 32.39; N 5.82; P 14.07. C5H8Cl2NO2P. Calculated,
%: C 27.91; H 3.72; Cl 32.56; N 6.51; P 14.42.

CompoundII was prepared analogously from 0.5 g
of 3-methylbutan-2-oneO-vinyloxime and 1.64 g of
phosphorus pentachloride. A white fine powder hydro-
lyzing in air. Yield 1.5 g (75%). Treatment of a dis-
persion of 1 g of compoundII in 5 ml of benzene
with sulfur dioxide and subsequent evaporation of
volatile products in a vacuum gave ca. 100% of com-
pound IV as a light brown liquid. IR spectrum,n,
cm31: 540 (P3Cl), 1270 (P=O), 1590 (C=C), 1650
(C=N), 3060 (=C3H). 1H NMR spectrum,d, ppm:
7.74 d.d (1H, Hb,

3JHH 13.2 Hz, 3JPH 15.0 Hz),
5.78 d.d (1H, Ha,

3JHH 13.2 Hz, 2JPH 25.5 Hz),
2.60 m (1H, Me2CH, 3JHH 6.9 Hz), 1.94 s (3H,
MeC=), 1.13 d (6H, Me2CH, 3JHH 6.9 Hz).31P NMR
spectrum,d, ppm: 34.25 (POCl2,

2JPH 25.5 Hz,3JPH
15.0 Hz). Found, %; C 34.47; H 5.20; Cl 29.59; N
5.45; P 11.77. C7H12Cl2NO2P. Calculated, %: C
34.57; H 4.94; Cl 28.81; N 5.76; P 12.76.
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The IR spectrum was obtained on a Specord 75 IR

spectrometer in KBr pellets. The1H and 31P NMR

spectra were measured in CDCl3 solutions on a

Bruker DPX 400 spectrometer at 400 and 161.98 MHz,

respectively.
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