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Nucleophilic attack of 8-substituted indeno[1,2-clisoxazol-7-ones (1) and 3-phenylindeno[1,2-clisoxazol-4-
one (4) by dimethylsulfoxide or triphenylphosphine results in cleavage of the nitrogen-oxygen bond of the

isoxazole ring leading to the formation of sulfoximides (2 and 5) and phosphazenes (3 and 8).

J. Heterocyclic Chem., 20, 899 (1983).

The cleavage of the N-O bond of the isoxazole ring with
various reagents is a well-known reaction [2]. A nucleophil-
ic reagent which has not been extensively explored for
such reactions is triphenylphosphine. Nomura and co-
workers [3] first reported the addition of triphenylphos-
phine to benzisoxazole to give (2-acylphenyl)iminotriphen-
ylphosphoranes, the stability of which was explained by
postulating the formation of a resonance stabilized chelate

this method these workers were able to prepare a variety
of substituted anthraquinones having triphenylphosphaz-
eno-, sulfoximido- and dialkyl or diarylphosphoramidic
groups attached to 1- and the 1,5-positions of the anthra-
quinone systems. These reactions proceed readily and in
good yields. The ring cleavage reaction with dimethylsulf-
oxide is considered to proceed via a four-membered cyclic
intermediate which is similar to that accepted for the Wit-
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Compound R, R, Reaction Mp Yield Molecular Analysis %
No. Time °C % Formula Caled./Found
2a C.H, CD, 10 days 185-186 () 92 C,,H,D,NO,S C, 6522, H+D,640; N, 4.23; S, 9.68
C, 65.14; H+D, 6.43; N, 4.22; S, 9.63
2b C.H, CH, 13 days 184-186(a) 92 C,,H,,NO,S C, 66.44; H, 465  N,4.31
C, 66.36; H, 4.66; N, 4.28
2  C(CH), CH, 1ldays 8486() 75 C,.H,,NO,S C, 62.92; H, 627, N, 4.59; S, 10.50
C, 62.85; H, 6.31; N, 4.55; S, 10.45
5a C.H, CD, 18 hours 199201 () 83 C,,H,,D,NO,S C, 65.22; H,456; N, 4.23; S, 9.68
C, 65.04; H, 4.62;(d) N, 4.17; S, 9.61
5d C.H, CH, 18 hours 202204 () 59 C,.H,,NO,S C, 66.44; H, 465 N, 43]; S, 9.86
C, 66.29; H, 4.67; N, 4.29; S, 9.89

(a) From ethyl acetate-petroleum ether (35-60°). (b) From cyclohexane-petroleum ether (35-60°). (c) From toluene. (d) Deuterium analyzed as

hydrogen.



900

In this communication, we wish to report an extension
of this finding to the indeno[l,2-c]isoxazole system. Thus,
8-phenylindeno[1,2-clisoxazol-7-one (la, R, = C.H;) [3],
8-t-butylindeno[1,2-clisoxazol-7-one (1b, R, = C(CH,),) [6]
and 3-phenylindeno[l,2-clisoxazol-4-one (4a, R, = C,H;)
[5] react with hexadeuteriodimethylsulfoxide, dimethyl-
sulfoxide and triphenylphosphine to give sulfoximides
(2a-c and 5a,b) and triphenylphosphazenes (3a,b and 8a).
Contrary to the finding of Sutter and Weis [4], the indeno-
isoxazolones react slowly with dimethylsulfoxide. The
reaction with triphenylphosphine, however, is relatively
fast. In the reaction of 3-phenylindeno[1,2-clisoxazol-4-one
(4a), trace amounts of spiroazirine 6 [7] and 2-benzoyl-3-
amino-2-inden-1-one (7)[8] are also obtained besides the
sulfoximide 5a. Reaction of 3-¢-butylindenol[1,2-cisoxazol-
4-one (4b, R, = C(CH,),) with these reagents was unsuc-
cessful, which may be atiributed to the steric crowding at
the nitrogen of the isoxazole ring due to the bulky ¢-butyl
group. This steric hindrance prevents the attack of the
reagent on the nitrogen of the isoxazole, a finding which
has also been observed by Sutter and Weis {4].
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The structures of all the new compounds were confirm-
ed on the basis of the elemental analysis, nmr, ir and mass
spectral data. The results have been summarized in Tables

I-IL

EXPERIMENTAL

Melting points were determined on Thomas-Hoover unimelt apparatus
and are uncorrected. Infrared spectra were recorded on a Perkin-Elmer
283 as potassium bromide pellets. All '"H-nmr spectra were recorded on a
Varian EM 360 spectrometer in deuteriochloroform using tetramethyl-
silane as an internal reference. Chemical shifts are quoted in parts per
million (s = singlet, m = multiplet). All '*C experiments were performed
in deuteriochloroform on an FT-80 A nmr spectrometer system operating
in the Fourier transform mode at 20 MHz. Chemical shifts are quoted in
parts per million downfield from tetramethylsilane. Low resolution mass
spectra were recorded on a Finnigan 6000 equipped with a model 6115
data system. Microanalyses were performed by Atlantic Microlabs, Atlan-
ta, Georgia.
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Compound R, Reaction Reaction Mp Yield Molecular Analysis %
No. Solvent Time °C % Formula Calcd./Found
3a CH; Toluene 45 minutes 228-230 97 C,H, NO,P C, 80.14; H, 4.75; N, 2.75
dec (a) C, 80.01; H, 4.80; N, 2.72
3b C(CH,), Toluene 22 hours 204-206 54 C,,H,,NO,P C, 78.51; H, 5.76; N, 2.82
dec (b) C, 78.58; H, 5.82; N, 2.77
8a CH; Toluene 5 hours 241-243 89 Cc,H,,NO,P C, 80.14; H, 4.75; N, 2.75
dec (c) C, 79.88; H, 4.82; N, 2.70

(a) From ethyl acetate. (b) From toluene-petroleum ether (35-60°). (c) From chloroform-cyclohexane.
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Sulfoximide (2b).

A solution of 1a (0.4 g, 1.6 mmoles) was prepared in 15 ml of dimethyl-
sulfoxide with heat. Nitrogen gas was bubbled through the solution for 5
minutes and the flask was sealed. The mixture was stirred in an oil bath
at 85-90° for 13 days. Dimethylsulfoxide was removed under vacuum
distillation and the residue treated with 5 ml of water. The aqueous mix-
ture was extracted with chloroform (50 ml) and the chloroform extract
dried over anhydrous magnesium sulfate. Removal of the solvent gave
0.5 g of residue which was chromatographed on florisil (40 g) using ethyl
acetate/toluene (35:65) as the eluting solvent. Early fractions gave 0.05 g
of the starting isoxazole. Further elution gave 0.425 g of sulfoximide 2b
which was recrystallized from ethyl acetate/petroleum ether (35-60°) as
yellow crystals, mp 184-186°; 'H-nmr: & 3.48 (s, 6), 7.32-7.59 (m, 7),
7.64-7.97 (m, 2) “Cnmr: & 193.73 (C=0), 192.44 (C=0), 167.76
C=cM), 113.84 C=CN), 44.45 (S-CH.); ir: 1670, 1630 cm™"; ms: m/z
325 (M*, 12%), 310 (M*—15, 8%), 248 (M* — 77, 16%), 77 (C,H;, 100%).

Using this procedure the following additional compounds were made.
Sulfoximide 2a.

This compound had ir: 2260, 2140, 1675, 1630 cm™'; ms: m/z 331 M+,
69%), 313 (M* 18, 12.1%), 254 (M*—77, 100%), 247 (M* - 84, 44.6%).

Sulfoximide 2c.

This compound had 'H-nmr: § 1.29 (s, 9), 3.43 (s, 6), 7.27-7.45 (m, 4);
“Cnmr; 8 21052 (C=0), 192.31 (C=0), 164.94 (>=CN), 117.85
C=C<N, 44.32 (S-CH.); ir: 1680, 1640 cm™"; ms: m/z 305 (M*, 10.7%),
248 (M* - 57, 53.4%).

Sulfoximide 5a.

This compound had ir: 2280, 2260, 2140, 1650 cm™"; ms: m/z 331 M+,
29.4%), 247 (M* -84, 68%), 190 (M*— 141, 46.7%), 66 (CD,S0, 100%).

Sulfoximide 5b.

This compound had 'H-nmr: § 3.22 (s, 6), 7.41 (s, 9), 7.47-7.87 (m, 4);
“Conmr: § 1904 (C=0), 166.37 (C=CN), 115 (C=CN), 44.96 (S-CH,); ir:
1650 em™; ms: m/z 325 (M*, 13.4%), 247 (M* — 78, 54.7%), 190 (M* — 135,
44%), 63 (CH,S0, 100%).

Phosphazene 3a.

A suspension of 1a (0.3 g, 1.2 mmoles) and triphenylphosphine (0.6 g,
2.3 mmoles) in 5 ml of toluene was heated under reflux in an oil bath for
45 minutes. The solvent was removed by distillation and the residue
treated with 20 ml of ethyl ether. The yellow crystalline material that re-
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mained undissolved in ether was filtered. This material (0.6 g) was recrys-
tallized from ethyl acetate as yellow crystals, mp 228-230°; ir: 1680, 1620
em™'; ms: m/z 509 (M*, 54.7%), 432 (M*—77, 44%), 404 (M*~ 105,
44.7%), 201 (M* — 308, 60%), 183 (M* — 326, 93.3%), 108 (P-C,H,, 84%).
Using this procedure the following compounds were prepared.

Phosphazene 3b.

The reaction was carried out as above and the solvent removed. The
residue was treated with a minimum amount of ethyl ether to dissolve the
material. Petroleum ether (35-60°) was added until the solution had at-
tained a permanent turbidity. The mixture, on standing overnight at
room temperature, gave a yellow crystalline compound which was filter-
ed and recrystallized from toluene/petroleum ether (35-60°) mp
204-206°; 'H-nmr: 6 0.9 (s, 9), 7.2-8.12 (m, 19); ir: 1680, 1630 cm™'; ms:
m/z 489 (M*, 4%), 432 (M*-57, 38%), 201 (M*—-288, 89.3%), 183
(M*—306, 100%), 108 (P-C H,, 92%).

Phosphazene 8a.

This compound had ir: 1665 cm™; ms: m/z 509 (M*, 10%), 183
(M* - 326, 100%), 108 (P-C H,, 62.7%).
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