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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 a-(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 | [4] is a stable com-

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 eectron-acceptor trifluoromethyl sub-
stituent, unexpectedly reacts with N-methyl-p-me-
thoxybenzalimine by the endocyclic carbonyl group.
Phosphepine Il that forms is susceptible to hydro-
lysis and easily converts into phosphonic acid 111
during isolation.
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The 3'P NMR spectrum (in DMF) contains a signal
at op 22.7 ppm, and the IR spectrum contains strong
C(O)N (1650 cm™), P=O (1290 cm™), and OH
(3200 cm™, broad) absorption bands. The structure of
phosphonic acid 111 was also confirmed by H and

3C NMR spectroscopy.
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2-H5ydroxy-4-methy|-3-(4-methoxypheny|)-
1,4,2).>-benzoxazaphosphepin-5-one 2-oxide (I11).
N-Metyl-p-methoxybenzalimine, 5.45 g, was slowly
added at —25°C to a mixture of 10.25 g of 2-(trifluoro-
methyl carbonyl oxy)-1,3-benzodi oxaphosphorin-4-one
(1) 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 I11. Yield 77%, mp 198°C.
'H NMR spectrum (DMF-d;) 5, ppm (J, H2):
11.0 br.s (OH), 7.14 d.d (H®, Jycen 7.7, “uctecn
1.8), 7.07 dd.dd (H® 3Jyccy 7.5, 3dycocy 82,
“cbecn 1.8, SJpoecey 1.2), 6.85 d.d.d.d (H, 3J,cecn
7.5, S‘JHCGCH 7.7, 4‘]HCQCCH 11 G‘JPOCCCH 11),
6.72 d.d.d. (H°, 33 csch 82, “ncrcen 1.1 “noccen
1.2), 4.67 d (H3, 2Jpcy 14.1), 7.16 m and 6.46 m (H?
and H®, AAXX' spectrum, 33, = 33,y = 8.7), 331 s
(OCH,), 2.37 d (NCHa3, “Jpeney 0.5). 3C NMR spec-
trum, 8., ppm: 54.99 d (d.d) (C3, “Jn: 149.5, 1J,c
131.6), 166.67 s (g.d.d) (C°, 3Jycne 3.7-4.0, *Jycscce
3.7-4.0, 3Jyc3ce 2.1), 127.21 d(m) (C2, 3Jpocc 1.6),
12951 s (br.dd) (C° 3, 1647, 33 cocc 7.9),
124.80 s (d.d) (C’, 1J,,c 165.0, 33, cocc 7.8), 131.72 s
(d.d) (C8 3¢ 163.9, 3J,cscc 9.3), 120.57 d (d.m)
(C% ¢ 163.3, 3Jycree 6.3, 3dpocc 3.1), 14741 d
(m) (C*%, 3Jpoc 8.3, 3Jicec 8.5-9.5, 3Jypccc 8.5-9.5,
3Jcce 95-9.9, 2ce 2.8, “ycece 1.2), 121.78 d
(t.d.d) (CY, *Jyc2ce 8:3, 2pec 1.2), 131.18 d (d.d.d.d)
(C?, 13c 1625, 3Jpcce 82, 3dcee 4.9), 11330 s
(d.d) (C?, 13, 165.1, 33 ccc 4.8), 159.09 s (M) (C),
54.34 s (q) (OCHa, 13, 144.0), 30.29 s (q.d) (NCHs,

13hc 139.9, 33, cne 3.2). Found, %: C 57.33; H 4.77;
N 3.93; P 9.44. C,H,NO.P. Calculated, %: C 57.65;
H 4.80; N 4.20; P 9.31.

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

ACKNOWLEDGMENTS

The work was financially supported by the Univer-
sities of Russia Program (project no. UR.05.01.016),
the Program for Support of Leading Scientific Schools
of the Russian Federation (project no. 750.3003.3),
and the Basic Research and Higher Education
Collaborative Program of CRDF and the Ministry of
Education of the Russian Federation (project
no. REC-007).

REFERENCES

1. Nifant’ev, E.E. and Fursenko, 1.V., Usp. Khim., 1970,
vol. 39, no. 12, pp. 2187-2216.

2. Ofitserov, E.N., Mironov, V.F., Ofitserova, E.Kh., Ko-
novalova, 1.V., and Pudovik, A.N., Zh. Obshch. Khim.,
1982, vol. 52, no. 12, pp. 2704-2715.

3. Burnaeva, L.M., Mironov, V.F., Klopushina, G.A.,
Ofitserov, E.N., and Konovalov, 1.V., Zh. Org. Khim,,
1994, vol. 30, no. 8, pp. 1197-1199.

4. Iseev, V.l.,, Md’kevich, L.Yu., Sterlin, R.N., and Knu-
nyants, I.L., Zh. Vses. Khim. O-va, 1964, vol. 19, no. 5,
p. 586.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol.74 No.6 2004



