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1,2-Alkadienephosphonic Dichlorides in the Reactions
with Sulphenyl- and Selenenylbromides

D. D. Enchev
Department of Organic Chemistry and Technology, Konstantin
Preslavsky University, Shumen, Bulgaria

The reactivity of the titled compounds towards sulphenyl- and selenenylbromides
has been investigated.

Keywords 1,2-Alkadienephosphonic dichlorides; selenenylbromides; sulphenylbro-
mides

INTRODUCTION

In the past several years, there has been a particular interest in the
chemistry of high unsaturated organophosphorus compounds. It is due
probably to the large number of methods for their preparative prepa-
rations and to the interesting reactions in which they took part.

We have a large amount of data for the reactivity of the 1,2-
alkadienephosphonic derivatives in the reactions with different elec-
trophilic reagents on the basis of our investigations of this subject for
more then 20 years.1

Now we wish to report our first results in the investigations of the
1,2-alkadienephosphonic dichlorides with sulphenyl- and selenenyl bro-
mides.

As far as 1,2-alkadienephosphonic dichlorides are good precursors
for synthesis of different kind of 1,2- and 1,3-alkadienephosphonic
derivatives, the results we wish to report here should be taken as
initial data for the investigation of the reactivity of 1,2- and 1,3-
alkadienephosphonate derivatives towards sulphenyl- and selenenyl-
bromides.
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2212 D. D. Enchev

RESULTS AND DISCUSSION

We established that 1,2-alkadienephosphonic dichlorides, synthe-
sized by the procedure described earlier,2 undergo 2,5-dihydro-1,2-
oxaphosphole cyclization in the reactions with phenylsulphenyl- and
phenylselenenyl bromides. The reactions follow Scheme 1:

SCHEME 1

The structures of 2a–c and 3a–c were determinated by 1H- and 31P-
NMR spectral data and elemental analysis.

The formation of cyclic phosphonium salts were confirmed by the
very characteristic signal in 31P-NMR, i.e., in the area of 101–109 ppm.

The chromatographic investigations do not indicate the presence
of other products. The successful synthesis only of 2a–c and 3a–c
are due probably to the significant stabilization of the quasiphos-
phonium intermediate from the bromine anion compared to chlorine
anion.3

The attempts for isolation of the cyclic products by distillation lead to
spontaneous crystallization of the products. Heating of the cyclic phos-
phonium salts 2a–c and 3a–c lead to the derivatives of the dichlorides
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SCHEME 2
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of the 1,3-alkadienephosphonic acids, similar to the results described
by others 4−6 (Scheme 2):

EXPERIMENTAL

Methods of Analysis

1H- and 31P-NMR spectra were determinated on a Jeol PX 10 and FX-
90 Q spectrometers in normal temperature as solution in CDCl3 with
TMS as internal standard. The IR-spectra were recorded on a spec-
trophotometer IR-72 (Karl Zeiss Jena).

Starting Materials

The phenylsulphenyl- and phenylseleneneyl bromides were prepared
from diphenyl disulfide and diphenyl diselenyde (commercially avail-
able) and bromine in nonpolar media.

Preparation of 4-Phenylthio-2-alkoxy-2,5-dihydro-
1,2-oxaphosphoniu salts 2a–c. General Procedure

To a solution of 5 mM of the 1,2-alkadienephosphonic dichlorides 1a–c
in methylene chloride, a solution of 5 mM phenylsulfenyl bromide at
the same solvent is dropwise added at low temperature (−8–10◦C) and
under argon atmosphere. After one hour of stirring, the solvent was
evaporated and the residue spontaneously crystallized.

2a
Yield% 85, Found% P 8.26, S 8.54, Cl 18.92, Br 21.31, Formula

C11H12BrCl2OPS Calcd.% P 8.28, S 8 = 57, Cl 18.95, Br 21.36, 1H NMR
6.36d(2JHP 7.0 Hz), 1.46, 1.51, 7.9 m, 31P 102 s, IR cm−1 1590ν(C=C),
1256ν(P=O), 930ν(P−O−C).

2b
Yield% 82, Found% P 7.94, S 8.22, Cl 18.21, Br 20.53, Formula

C12H14BrCl2OPS, Calcd. % P 7.98, S 8.22, Cl 18.27, Br 20.59, 1H NMR
6.38d(2JHP 7.1 Hz), 1.51, 0.92, 1.89, 7.8 m, 31P 107 s, IR cm−1 1588ν(C=C),
1259ν(P=O), 930ν(P−O−C).

2c
Yield% 86, Found% P 7.44, S 7.39, Cl 17.08, Br 19.22, Formula

C14H16BrCl2OPS, Calcd.% P 7.48, S 7.42, Cl 17.12, Br 19.29, , 1H NMR
6.40d(2JHP 7.0 Hz), 1.68, 7.9 m, 31P 108 s, IR cm−1 1582ν(C=C), 1257ν(P=O),
930ν(P−O−C).
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Preparation of 4-Phenylseleno-2-alkoxy-2,5-dihydro-1,2-
oxaphosphoniu Salts 3a–c General Procedure

To a solution of 5 mM of the 1,2-alkadienephosphonic dichlorides 1a–
c in methylene chloride, a solution of 5 mM phenylselenenyl bromide
at the same solvent is dropwise added at low temperature (−8–10◦C)
and under argon atmosphere. After one hour of stirring the solvent was
evaporated and the residue spontaneously crystallized.

3a
Yield % 85, Found % P 7.32, Cl 16.80 , Br 18.93 , Formula

C11H12BrCl2OPSe Calcd.% P 7.36, Cl 16.84, Br 18.98, 1H NMR
6.36d(2JHP 7.0 Hz), 1.57, 1.53, 7.7 m, 31P 105 s, IR cm−1 1594ν(C=C),
1257ν(P=O), 930ν(P−O−C).

3b
Yield % 82, Found % P 7.09, Cl 16.27, Br 18.33, Formula

C12H14BrCl2OPSe, Calcd. % P 7.12, Cl 16.30, Br 18.37, 1H NMR
6.38d(2JHP 7.1 Hz), 1.50, 0.90, 1.88, 7.9 m, 31P 109 s, IR cm−1 1589ν(C=C),
1260ν(P=O), 930ν(P−O−C).

3c
Yield % 86, Found % P 6.69, Cl 15.32, Br 17.30, Formula

C14H16BrCl2OPSe, Calcd.% P 6.72, Cl 15.38, Br 17.33, 1H NMR
6.40d(2JHP 7.0 Hz), 1.68, 7.8 m, 31P 108s, IR cm−1 1584ν(C=C), 1258ν(P=O),
930ν(P−O−C).
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