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Abstract: N-Acylanilides having electron-donating substituents at-
tached at a proper position react with phosphorus (III) bromides
forming the new heterocyclic system - 2,4,1-benzoxazaphosphin-
ine. 1-Arylimino-2,4,1-benzoxazaphosphinines are hydrolyzed
with cleavage of an oxazaphosphinine ring affording mixed amides
of 2,4-diaminophenylphosphonic acid in high yield.
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Aminophosphinic and aminophosphonic acids and their
derivatives in the past decade are probably the most inves-
tigated class of organophosphorus compounds. Over-
whelming objects of study are the phospha analogues of
natural amino acids, that is aminoalkyl type compounds.
Aminoarylphosphinic and phosphonic acids and their de-
rivatives are illustrated to a lesser degree, however, they
have also found some application in view of their biolog-
ical potency.1-4

Though many methods of synthesis of aminoarylphos-
phonates are known, here we focus on a simple method
that allows a wide range of substituents both in the amide
substituents at the phosphorus, and in the acyl substituents
at the 2-amino group of the benzene ring. The basis for
this method is the non-catalyzed elecrophilic phosphory-
lation of N,N-dimethylaniline with phosphorus (III) ha-
lides.5 

m-Acylaminodimethylanilines 16 react with phosphorus
(III) bromides forming the new phosphorus-containing
fused heterocyclic system – 2,4,1-benzoxazaphosphinine
2, 3. The first step, most plausibly, is the attack of the elec-
trophilic reagent at the oxygen atom of the amide group7

followed by heterocyclization at the C-nucleophilic
centre8 giving an energy favorable six-membered ring.

The heterocyclization reaction in pyridine is complete at
room temperature in 10 minutes.9 After the reaction is
complete the NMR 31P spectrum exhibits one resonance
peak. In the case of phosphorus tribromide the signal is at
158 ppm. Obtained in this way a solution of the benzox-
azaphosphinine bromide 2 in pyridine can be utilized as a
starting material to introduce new substituents on phos-
phorous.

Upon treatment with secondary amines benzoxazaphos-
phinine bromides 2 undergo a halogen substitution yield-
ing amides 4 that can be oxidized e.g. with elemental
sulfur or arylazides affording cyclic amides 510 and 6 re-
spectively. Thioamides 5 are stable to moisture in air,
whereas iminoamides 6 are easily hydrolyzed.11 In the
presence of water the oxazaphosphine ring is opened re-
sulting in high yields of mixed amides of 2,4-diaminophe-
nylphosphonic acid 7.12 
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Table 1 Yields and melting points of the 3-(dimethyamino)anilides
1a-d and 1-amido-3-aryl(hetaryl)-6-(dimethylamino)-2,4,1l5-ben-
zoxazaphosphinine-1-thioxides 5a-e.

a Yields refer to pure isolated products; b melting points are uncorrec-
ted.

Table 2 Yields and melting points of the 2-(acylamino)-4-(dime-
thylamino)phenylphosphonic acid amides 7a-g.

a Yields refer to pure isolated products; b melting points are uncorrec-
ted.

Besides the dimethylamino group other electron-donating
groups can be utilized. Thus, as described, derivatives of
6-amino-1,2,3,3-tetramethyl-2,3-dihydro-5-indolylphos-
phonic acid 10 (Scheme 3) were synthesized in high yield.

But activation of the benzene ring with alkoxy groups was
effective only for 3,4,5-trimethoxyanilide 11 (Scheme 4),
as a result compound 13 was obtained in low yield
(16%).13

Table 3 Yields and melting points of the 6-(acylamino)-1,2,3,3-te-
tramethyl-2,3-dihydroindoles 8a-c and 6-(acylamino)-1,2,3,3-tetra-
methyl-2,3-dihydro-5-indolylphosphonic acid amides 10a-d.

a Yields refer to pure isolated products; b melting points are uncorrec-
ted.

The structure of the new phosphorus (V) substances was
confirmed by 1H, 31P and 13C NMR spectroscopy. The ab-
sence of a signal for an amide proton14 and a signal with a
considerable coupling constant for C(8a) are the most
convincing evidence for the formation of the oxazaphos-
phinine ring. For compound 5a JCP = 147 Hz.15 The 1H
NMR spectra of aminoarylphosphonates 716 and 10 are
characterized by a doublet at d = 6.3 - 6.6 with 2JPNH ~ 8.5
Hz and an amide signal at d = 11 - 12.
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