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Reaction of 4-Amino-1-azabutadiene Derivatives with
Phosphorus(IIl) Halides: Synthesis of 1,2-Dihydro-1,3,2-
P"-diazaphosphorine Derivatives
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4-Amino-1-azabutadienes (1) are excellent building blocks in
the preparation of heterocycles'. Recently, we have de-
scribed a new method of synthesis of 1,2-dihydro-1,3,2-PY-
diazaphosphorines by reacting 1 with phosphorus (V)
halides?.

The role of organic phosphorus derivatives in biological pro-
cesses has initiated the development of several synthetic
methods for this class of compounds?®. Phosphorus heterocy-
cles*, especially those containing the P-N group, are very
important due to their pharmacological properties®. It
should be pointed out that 1,2-dihydro-1,3,2-P"-
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diazaphosphorines are rarely mentioned in the literature®
while the corresponding P™ derivatives have not yet been
described”.

The reaction of 4-amino-1-azabutadiene derivatives (1) with
phenylphosphonous dichloride (2; X = C¢H;) or phos-
phorus trichloride (2; X = Cl) in benzene/triethylamine gives
high yields of the heterocycles 3 and 4, respectively (Table).
Treatment of 3 and 4 with dilute alkaline or acid solutions at
room temperature regenerates the starting 1-azabutadienes
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c 4-H3C —CgH, CgHs H c-CeHy
d CgHs CgHs H CeHs
e 4-H,C —CgH, CgHs H 4-H3C—CgH,
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The structures of the new compounds 3 and 4 are confirmed
by their spectral data (Table). The **C-N.M. R. spectra show
characteristic coupling of the ring carbon atoms with the
phosphorus heteroatom.

Treatment of 3 and 4 with elemental sulfur in carbon disul-
fide yields 1.3.2-diazaphosphorines 5 and 6, respectively
(Method A). Alternatively, the heterocycles 6 can be ob-
tained by reaction of 1 with thiophosphoryl chloride,
(Method B).

R? R2
R3 S=PCl, / (C,Hg)3N/ R3 R'
:E\NH—R1 CgHg / argon _ -~ [;l/
~ :S
RESSNH ~2(CaHs)s®NH €1® Ré N’Fi
Cl
1 6

In conclusion, the described method gives access to new 1,2-
dihydro-1,3,2-P"-diazaphosphorines (3, 4). The high yields
combined with the ready availability of the starting materials
qualifies this synthesis as a convenient route to compounds 3
and 4.

1,2-Dihydro-1,3,2-P"'-diazaphosphorines (3, 4); General Procedure:
The phosphorus (I1T) halide (2; 5 mmol) in dry benzene (10 ml) is
added dropwise at 5-10°C to a stirred solution of the 1-aza-
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butadiene (1; 5 mmol) and triethylamine (10 mmol) in dry benzene
(60 ml) under an argon atmosphere. The mixture is stirred al room
temperature for 4 h. After filtering off the precipitated triethylamine
hydrochloride, the filtrate is evaporated to give a yellow-brownish
solid. The crude product is washed with dry hexane and filtered
(Table).

1,2-Dihydro-1,3,2-P¥-diazaphosphorine-2-sulfides (5, 6); General
Procedure for Method A:

Under an argon atmosphere compound 3 or 4 (5 mmol) in carbon
disulfide (40 ml) and elemental sulfur (6.4 g, 20 mmol) are stirred
until the 'H-N.M.R. spectra indicate the disappearance of the start-
ing compounds (~ 4 days). The carbon disulfide is evaporated leav-
ing behind a solid which is dissolved in benzene to eliminate the
excess of sulfur. The product obtained after the evaporation of the
benzene is purified by column chromatography on silica gel with
diethyl ether as eluent (Table).

2-Chloro-1,2-dihydro-1,3,2-P"-diazaphosphorine-2-sulfides (6); Gen-
eral Procedure for Method B:

Compound 1 (5 mmol) and triethylamine (10 mmol) are dissolved in
benzene (60 ml) under argon. The solution is cooled to 5°C and
thiophosphoryl chloride (0.85 g, 5 mmol) in dry benzene (10 ml) is
added with stirring. The resultant solution is allowed (0 warm to
room temperature and then stirred for 4h. Triethylamine hydro-
chloride is filtered off, and the filtrate is evaporated under reduced
presure to give a yellow solid residue which is purified by column
chromatography on silica gel using diethyl ether as eluent (Table).
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