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Mixed anhydrides of phosphorous and carboxylic
acids (acyl phosphites) easily react with electrophilic
and nucleophilic agents and present considerable
interest as starting materials in organophosphorus
synthesis [1]. Mixed anhydrides of trifluoroacetic and
acyclic phosphorous acids are also highly prone to
rearrangement to the corresponding �-(trifluoromethyl-
carbonyl) phosphonates [2]; under the action of imines
they easily give 1-(N-trifluoroacylamino)alkyl phos-
phonates [3]. Mixed cyclic anhydride of salicylphos-
phorous and trifluoroacetic acids I [4] is a stable com-
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pound that contains two sufficiently active carbonyl
groups bound with phosphorus and is readily react
with nucleophilic imines. In the present work we
showed for the first time that compound I, even
though its exocyclic carbonyl group is strongly acti-
vated by the electron-acceptor trifluoromethyl sub-
stituent, unexpectedly reacts with N-methyl-p-me-
thoxybenzalimine by the endocyclic carbonyl group.
Phosphepine II that forms is susceptible to hydro-
lysis and easily converts into phosphonic acid III
during isolation.
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The 31P NMR spectrum (in DMF) contains a signal
at �P 22.7 ppm, and the IR spectrum contains strong
C(O)N (1650 cm�1), P=O (1290 cm�1), and OH
(3200 cm�1, broad) absorption bands. The structure of
phosphonic acid III was also confirmed by 1H and
13C NMR spectroscopy.

2-Hydroxy-4-methyl-3-(4-methoxyphenyl)-
1,4,2�5-benzoxazaphosphepin-5-one 2-oxide (III).
N-Metyl-p-methoxybenzalimine, 5.45 g, was slowly
added at �25�C to a mixture of 10.25 g of 2-(trifluoro-
methylcarbonyloxy)-1,3-benzodioxaphosphorin-4-one
(I) and 20 ml of ether. After 6�8 h, the white crystals
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were filtered off, several times washed with ether, and
dried. Prolonged handling of the filtrate gave an ad-
ditional crop of compound III. Yield 77%, mp 198�C.
1H NMR spectrum (DMF-d7) �, ppm (J, Hz):
11.0 br.s (OH), 7.14 d.d (H6, 3JHCCH 7.7, 4JHC8CCH

1.8), 7.07 d.d.d.d (H8, 3JHC7CH 7.5, 3JHC9CH 8.2,
4HC6CCH 1.8, 5JPOCCCH 1.2), 6.85 d.d.d.d (H7, 3JHC8CH

7.5, 3JHC6CH 7.7, 4JHC9CCH 1.1, 6JPOCCCH 1.1),
6.72 d.d.d. (H9, 3JHC8CH 8.2, 4JHC7CCH 1.1, 4JPOCCH

1.2), 4.67 d (H3, 2JPCH 14.1), 7.16 m and 6.46 m (H2�

and H3�, AA�XX� spectrum, 3JAX = 3JA�X� = 8.7), 3.31 s
(OCH3), 2.37 d (NCH3,

4JPCNCH 0.5). 13C NMR spec-
trum, �C, ppm: 54.99 d (d.d) (C3, 1JPC 149.5, 1JHC

131.6), 166.67 s (q.d.d) (C5, 3JHCNC 3.7�4.0, 3JHC6CC

3.7�4.0, 3JHC3CC 2.1), 127.21 d(m) (C5a, 3JPOCC 1.6),
129.51 s (br.d.d) (C6, 1JHC 164.7, 3JHC8CC 7.8),
124.80 s (d.d) (C7, 1JHC 165.0, 3JHC9CC 7.8), 131.72 s
(d.d) (C8, 1JHC 163.9, 3JHC6CC 9.3), 120.57 d (d.m)
(C9, 1JHC 163.3, 3JHC7CC 6.3, 3JPOCC 3.1), 147.41 d
(m) (C9a, 3JPOC 8.3, 3JHCCC 8.5�9.5, 3JHHCCC 8.5�9.5,
3JHCCC 9.5�9.9, 2JHCC 2.8, 4JHCCCC 1.2), 121.78 d
(t.d.d) (C1�, 3JHC3�CC 8.3, 2JPCC 1.2), 131.18 d (d.d.d.d)
(C2�, 1JHC 162.5, 3JPCCC 8.2, 3JHCCC 4.9), 113.30 s
(d.d) (C3�, 1JHC 165.1, 3JHCCC 4.8), 159.09 s (m) (C4�),
54.34 s (q) (OCH3,

1JHC 144.0), 30.29 s (q.d) (NCH3,
1JHC 139.9, 3JHCNC 3.2). Found, %: C 57.33; H 4.77;
N 3.93; P 9.44. C16H16NO5P. Calculated, %: C 57.65;
H 4.80; N 4.20; P 9.31.

The NMR spectra were recorded on Varian Unity-
300 (1H, 31P) and Bruker MSL-500 (13C) spectro-
meters against internal HMDS or external H3PO4. The
IR spectrum was obtained on a Specord M-80 instru-
ment for suspension in mineral oil.
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