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ABSTRACT: The hitherto unreported 4-oxo-1,3,2-
benzoxazastibinines 2 have been synthesized by the
cyclization of disodium salt of salicylanilide (1) with
Ar;SbBr, (Ar = Ph, p-tolyl, or mesityl). These com-
pounds have been characterized by elemental analyses,
molecular weight determination, and by IR, far IR, 'H,
and 3C NMR spectral studies. © 2003 Wiley Periodicals,
Inc. Heteroatom Chem 14:622-624, 2003; Published online
in Wiley InterScience (www.interscience.wiley.com). DOI
10.1002/hc.10202

INTRODUCTION

1,3-Oxazines have gained importance because of
their biological and pharmacological activity [1]. In-
troduction of phosphorus in the oxazine ring at 2-
position yields compounds that find applications in
cancer research [2-7]. Some heterocycles contain-
ing N, As, and O are also known [8,9]; however,
fewer reports are available on heterocycles contain-
ing N, Sb, and O. Only a few such heterocycles
containing five-membered rings have been reported
[10,11]. We have synthesized six-membered ben-
zoxazastibinines [12,13] and have recently reported
the synthesis of oxazastibinanes [14]. Oxo derivative
of 1,3-oxazine [1], 1,3,2-benzoxazaphosphinine [15],
and 1,3,2-benzoxazaphosphorine [16] are known
in literature; however, there is no report available
on the oxo derivative of 1,3,2-benzoxazastibinines.
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We report here an efficient route to 4-oxo-1,3,2-
benzoxazastibinines.

RESULTS AND DISCUSSION

4-0Ox0-1,3,2-benzoxazastibinines 2 have been syn-
thesized in 75-80% yields by the reaction of Ar;SbBr,
(Ar = Ph, p-tolyl, or mesityl) with the disodium salt
of salicylanilide in dry THF (Scheme 1). The amount
of precipitated sodium bromide confirmed the stoi-
chiometry of the reaction. The products are obtained
as white solids, which are soluble in organic solvents
like benzene, chloroform, THF, and diethyl ether and
are stable toward atmospheric oxygen and moisture.
The elemental analyses of these compounds corre-
spond to the assigned formulas, and vapor pressure
osmometry measurements indicate that these com-
pounds are monomeric in chloroform.

The structures have been confirmed by detailed
spectroscopic analysis. The IR spectra of 1 show mul-
tiple bands for N—H stretching in the region 3330~
3070 cm~! and the band for N—H bending (amide II
band) at 1562 cm~' [17]. A weak broad band observed
at 2938-2898 cm™! may be assigned to intramolec-
ularly hydrogen bonded O—H [18-20]. The IR
spectra of 2 show the absence of these bands indi-
cating N—Sb—O bond formation. The carbonyl ab-
sorption (amide I band) in 1 appears at 1636 cm™!
but this band in 2 shifts to higher frequency, indicat-
ing the formation of tertiary amide [17]. The pheno-
lic C—O stretching vibration appearing at 1242 cm™!
in salicylanilide undergoes a shift toward higher
frequency in benzoxazastibininones, corroborating
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SCHEME 1

the participation of oxygen in C—O—Sb bonding
[21,22]. Similar trend has been observed for C—N
stretching vibration indicating C—N—Sb bonding
[12-14].

In the far IR region of 2 there are some addi-
tional peaks that are not present in the reactants. A
new band present in the region 404-410 cm~! may
be assigned to Sb—O stretching vibration [23-25].
Another band observed in the range 250-280 cm™!
may be attributed to Sb—N stretching [25]. However,
Sb—Ar (X-sensitive t vibration) also appears in the
same region and indeed these bands are stronger in
the heterocyclic compounds compared to those in
triarylantimony dibromides. The y-mode of Sb—Ar
appears in the region 460-495 cm~'.

The '"H NMR data of 1 showed the N—H and O—H
protons at § 8.0 and § 11.9. The presence of these
protons has been confirmed by deuterium exchange
with D,0. The spectra of 2 do not exhibit signals due
to N—H and O—H protons implying the bonding of
antimony to nitrogen and oxygen.

The methyl protons in the spectrum of
(p-tolyl); SbBr; appear at § 2.4 and these protons ap-
pear at the same position in 2b. The two methyl
groups are observed at § 2.3 and § 2.5 in 2¢; these
groups are found at § 2.3 and 4 2.7 in Mes;SbBr,.

The BC signal of methyl group appears at
§ 21.40 in 2b almost at the same position as in
(p-tolyl); SbBr,. Two methyl signals are observed at §
20.81 and ¢ 23.92 in 2¢, whereas these signals appear
at § 20.76 and 6 25.98 in Mes;SbBr,. The C=0 group
appears in the range ¢ 165.07-165.82 and the aro-
matic carbons appearin the range 6 117.10-160.96 in
these heterocycles. The assignment of signals in the
13C NMR spectra was made on the basis of low inten-
sity signals as quaternary carbons and by comparing
the spectrum of heterocycle with the spectra of (p-
tolyl);SbBr,, Mes;SbBr,, salicylanilide, and related
compounds and by using standard correlations.

2,2,2-Triaryl-4-0x0-1,3,2-benzoxazastibinines 623

EXPERIMENTAL

The triarylantimony dibromides were prepared and
purified by the methods reported [26-29]. Solvents
and other materials were dried and purified before
use. The purity of the sample was checked by TLC.
Elemental analyses were carried out on a Perkin-
Elemer 240C elemental analyzer. Antimony was de-
termined volumetrically [30]. Molecular weights of
the compounds were determined in chloroform us-
ing a Knauer vapor pressure osmometer.

IR spectra in the range 4000-400 cm~' were
recorded as KBr pellets on a Nicolet (5DX) FT IR
spectrophotometer. Far IR spectra were recorded in
polyethylene in the range of 700-50 cm~! on a Perkin-
Elmer 1700X Far IR FT spectrophotometer. The 'H
and *C NMR spectra were recorded in CDCl; on a
Jeol INM FX-100 FT-NMR spectrometer using TMS
as an internal standard. All melting points are un-
corrected and have been measured in open glass
capillaries.

2,2, 2-Triaryl-4-oxo-1, 3, 2-benzoxazastibinines 2

R;SbBr; (5 mmol in 50 ml THF) was added drop-
wise to a stirred solution of the disodium salt of 1
prepared from 1 (5 mmol) and NaH (10 mmol) in
THF under nitrogen atmosphere. The mixture was
refluxed for 2 h. The resultant solution was then
taken to dryness under vacuum at 40-50°C, and 30 ml
of benzene was added to the residue. Sodium bro-
mide separated out was filtered off and weighed.
The filtrate was concentrated to obtain compound
2, which was recrystallized from a benzene-hexane
mixture.

2a: Colorless solid, mp 127-128°C (d). Found
C, 65.44; H, 4.15; N, 2.87; Sb, 22.34; Mol. wt. 549;
C;3H4NO,Sb requires C, 65.99; H, 4.26; N, 2.48; Sb,
21.60%; Mol. wt. 563.8. v 1664 (C=0), 1452 (C—N),
1258 (C—0), 408 (Sb—0), 460 (Sb—Ar, y-mode), 263
(Sb—N + ts(Sb—Ar)) cm™!; §y (100 MHz, CDCl,):
6.5-8.2 (m arom-H); é6c (25 MHz, CDCl;): 165.07
(C4),160.31 (C8a), 138.17 (C1"), 137.54 (C4"), 134.30
(C17),133.59(C7), 132.48 (C2"), 130.10 (C3"), 129.54
(C3'), 128.02 (C5), 123.02 (C4), 121.73 (C4a), 121.16
(C6), 120.32 (C2), 117.10 (C8).

2b: Colorless, mp 134-135°C (d). Found C,
66.88; H, 4.69; N, 2.60; Sb, 20.78; Mol. wt. 592,
C;33H3NO,Sb requires C, 67.36; H, 4.95; N, 2.31;
Sb, 20.10%, Mol. wt. 605.8. v 1664 (C=0), 1452
(C—N), 1281 (C—0), 404 (Sb—0), 494 (Sb—Ar, y-
mode), 280 (Sb—N + ts(Sb—Ar)) cm™!; 6y (100 MHz,
CDCl;): 2.4 (s, 9H, 3CH;), 6.0-8.1 (m, 21H, arom-H)
dc (25 MHz, CDCl;): 165.23 (C4), 160.66 (C8a), 141.22
(C4"), 138.18 (C1’), 136.12 (C17), 133.28 (CH), 133.24
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(CH), 130.58 (C3"), 129.36 (C3), 127.78 (C5), 122.92
(C4), 121.80 (C4a), 121.12 (C6), 120.38 (C2'), 117.44
(C8), 21.40.

2c¢: Colorless solid, mp 170-172°C (d). Found
C, 69.06; H, 6.23; N, 2.40; Sb, 18.42; Mol. wt. 658;
C4H4:NO,Sb requires C, 69.59; H, 6.09; N, 2.03;
Sb, 17.65%; Mol. wt. 689.8. v 1650 (C=0), 1450
(C—N), 1258 (C—0), 410 (Sb—0), 495 (Sb—Ar, y-
mode), 250 (Sb—N + ts(Sb—Ar)) cm™!; 6y (100 MHz,
CDCl,): 2.3 (s, 9H, 3CH;), 2.5 (s, 18H, 6CHj;), 6.8-
7.9 (m, 15H, arom-H); dc (25 MHz, CDCl;): 165.82
(C4), 160.96 (C8a), 145.52 (C4"), 141.64 (CI"), 140.28
(C2"), 139.06 (C1'), 132.54 (C7), 130.82 (C3"), 129.48
(C3), 127.96 (C5), 123.08 (C4), 121.91 (C4a), 121.10
(C6), 120.26 (C2), 117.14 (C8), 23.92, 20.81.

REFERENCES

[1] Zakhs, V. E.; Yakovley, I. P;; Ivin, B. A. Chem Hetero-
cycl Comp 1987, 23, 1149-1166.

[2] Issels, R. D.; Meier, T. H.; Mueller, E.; Multhoff, G.;
Wilmanns, W. Mol Aspects Med 1993, 14, 281-286;
Chem Abstr 1994, 120, 211r.

[3] Jones, R. J.; Miller, C. B.; Rowley, S. D. Prog Clin
Biol Res (Advances in Bone Marrow Purging and
Processing) 1992, 377, 1-11; Chem Abstr 1993, 119,
408q.

[4] Kishimoto, N.; Igakkai, O. Zasshi 1992, 104, 897-904;
Chem Abstr 1993, 118, 32661n.

[5] Wich, J.; Weimann, L. J.; Pollock, W. C. Eur Pat Appl
EP 563,507, 6 Oct. 1993; US Appl 861 534, 1 April
1992; Chem Abstr 1993, 119, 278769q.

[6] Attard, G. S.; McGuigan, C.; Riley, P. A. PCI Int Appl
WO 9809668, 12 March 1998; Chem Abstr 1998, 128,
257656w.

[7] Misiura, K.; Kadacka, K.; Kusnierczyk, H. Arch
Pharm 2001, 334, 291-294; Chem Abstr 2002, 136,
112296;.

[8] Zingaro, R. A.; Irgolic, K. J. J Organomet Chem 1979,
176, 245-305.

[9] Arbuzov, B. A.; Dianova, E. N.; Chadaeva, N. A. Dokl
Akad Nauk SSSR 1979, 246, 1130-1132.

[10] Bauer, G.; Scheffler, K.; Stegmann, H. B. Chem Ber
1976, 109, 2231-2242.

[11] Ohkata, K.; Yano, T.; Kuwaki, T.; Akiba, K. Chem Lett
1990, 1721-1724.

[12] Singh, S.; Jha, N. K. Heteroatom Chem 1996, 7, 53—
56.

[13] Singh, S.; Jha, N. K. Main Group Met Chem 1996, 19,
599-607.

[14] Singh, S.; Jha, N. K. Heteroatom Chem 2003, 14, 417-
420.

[15] Mironov, V. F.; Mavleen, R. A.; Ofitserov, E. N,
Konovalova, 1. V.; Pudovik, A. N. Zh Obshch Khim
1992, 62, 1184-1185.

[16] Shipov, A. E.; Artyushin, O. I.; Genkina, G. K,
Khrunin, A. V.;; Eremina, O. Yu; Bakanova, E. L;
Roslavtseva, S. A.; Mastryukova, T. A. Russ Chem Bull
2000, 49, 1593-1597; Chem Abstr 2001, 134, 147661k.

[17] Silverstein, R. M.; Bassler, G. C.; Morrill, T. C. Spec-
trometric Identification of Organic Compounds, 4th
ed.; Wiley: New York, 1981; Chs. 3 and 5.

[18] Baker, A. W.; Shulgin, A. T. J Am Chem Soc 1959, 81,
1523-1529.

[19] Toeyssie, P.; Charette, J. J. Spectrochim Acta 1963, 19,
1407-1423.

[20] Charette, J.J. Spectrochim Acta 1963, 19, 1275-1276.

[21] Biradar, N. S.; Kulkarni, V. K. J Inorg Nucl Chem
1971, 33, 3781-3786.

[22] Ruddick, J. N. R.; Sames, J. R. J Organomet Chem
1973, 60, 233-246.

[23] Goel, R. G.; Prasad, H. S. Inorg Chem 1972, 11, 2141~
2145.

[24] Goel, R. G.; Ridley, D. R. J Organomet Chem 1979,
182, 207-212.

[25] Jha, N. K.; Joshi, D. M. Synth React Inorg Met Org
Chem 1986, 16, 947-961.

[26] Hiers, G. S. In Organic Syntheses; Blatt, A. H. (Ed.);
Wiley; New York, 1941; Vol. 1, p. 550.

[27] Talalaeva, T. V.; Kocheskov, K. A. J Gen Chem (USSR)
1946, 16, 777-780; Chem Abstr 1947, 41, 1215d.

[28] Doak, G. O.; Long, G. G.; Freedman, L. D. J
Organomet Chem 1965, 4, 82-91.

[29] Breunig, H. J.; Ates, M.; Soltanineshan, A. In
Organometallic Syntheses; King, R. B.; Eisch, J. J.
(Eds.); Elsevier: Amsterdam, 1988; Vol. 4, pp. 593-
594.

[30] Ouchi, A.; Nakatani, M.; Takahashi, Y.; Kitazima, S.;
Sugihara, T.; Matsumoto, M.; Uehiro, T.; Kitano, K.;
Kawashima, K.; Honda, H. Sci Pap Coll Gen Educ,
Univ Tokyo 1975, 25, 73-79; Chem Abstr 1977, 86,
5561u.



