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Formation of Thiabenzene 1-Oxide Derivatives

Recently increasing attention has been forcussed to a possible benzenoid conjugation
in a heterocyclic ring system involving the sulfur or the phosphorous atom which
possesses vacant ‘“‘d” orbitals. Several thiabenzene derivatives® and 1,1-diphenylpho-
sphabenzene derivatives” have been reported as such new aromatic heterocycles. These
compounds have been estimated to possess an appreciable cyclic aromatic conjugation
through the ylene-like structure.
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In contrast to the non-crystalline thiabenzenes so have been reported, a stable
crystalline thiabenzene 1-oxide, 1-methyl-3,5-diphenylthiabenzene l-oxide has been
recently synthesized from 3-phenylpropiolophenone and dimethyloxosulfonium methylide®
by Hortmann.?®

In this communication we wish to report an ovel synthesis of such a stable crystalline
heterocycle, 1-methyl-3-hydroxy-5-phenyl-6-benzoylthiabenzene 1l-oxide () from di-
methyloxosulfonium 1-benzoyl-2-phenyl-3-ethoxycarbonylallylide® (I).

Treatment of I, which was prepared from dimethyloxosulfonium 2-phenyl-3-ethoxy-
carbonylallylide® and benzoyl chloride in the presence of triethyl amine, with sodium
ethoxide in a mixture of tetrahydrofuran and ethanol gave sodium salt of II. The
salt, after acidifying with acetic acid, afforded the corresponding thiabenzene 1l-oxide
(II) in 60% yield as yellow prisms, m.p. 207~208° from methanol : Anal. Caled. for
CpoH0:S ¢ C, 70.34; H, 4.97; S, 9.91. Found: C, 70.16; H, 5.03; S, 9.72. UV p\Ex mp
(€) + 235 (17570), 298 (7380), and 383 (10630). Infrared spectrum: »N® em™: 3300 (OH),
NMR spectrum (in CD,SOCD;)** : 6.9~7.3 (10H, multiplet) due to the aromatic protons,
6.16 (1H, doublet, J=2.0c.p.s.), 5.64 (1H, doublet, J=2.0c.p.s.), 3.88 (3H, singlet) and 10.90
(1H, broader singlet, due to the OH).
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Chart 1.

Methylation of Il with dimethylsulfate gave 1-methyl-3-methoxy-5-phenyl-6-benzoyl-
thiabenzene 1-oxide (V), m.p. 173~174°: Anal. Caled. for C,0H;50,S : C, 70.98; H, 5.36:

*1 Nuclear magnetic resonance spectra were obtained in a Varian A-60 spectrometer and the chemical
shifts are given in p.p.m. unit (§) from an internal reference of tetramethylsilane.
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S, 9.47. Found: C, 70.61; H, 5.36; S, 9.22. UV AZZ mp () : 237 (18830), 291 (8040)
and 384 (11980). Infrared spectrum 3 cm™: 1605, 1553, 1486, 1332, 1284, 1206, 1170,
1149, 775, 719, 699 and no exsistence of hydroxy group: NMR (in CDCL): 6.9~7.4
(10H, multiplet), 5.85 (1H, doublet, J=2.0c.p.s.), 5.73 (1H, doublet, J=2.0 c.p.s.), 3.92 (3H,
singlet) and 3.86 (3H, singlet) and (in CD,SOCD,): 6.93~7.3 (10H, multiplet), 6.59 (1H,
doublet, J=2.5c.p.s.), 5.63 (1H, doublet, J=2.5c.p.s.), 3.92 (3H, singlet), and 3.84 (3H,
singlet).
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The NMR spectral changes of Il and NV discussed below, if compared with such
corresponding changes in the compound of 1-methyl-3,5-diphenylthiabenzene 1-oxide**
reported by Hortmann®, would tell us that the signals at 6.16 and 6.59 p.p.m. in Il and
V (in CD,SOCD,) respectively were assigned to the protons at C-2 position. Therefore,
the signals at 5.64 and 5.63p.p.m. in Il and NV respectively were due to the protons at
C-4 position.

The NMR spectrum taken in a solution of II in CD,SOCD, containing a few drops
of D,0 almost lacks the signal at 6.16 p.p.m. which was observed in CD,SOCD, alone,
and the signal appeared as doublet at 5.64 p.p.m. (J=2.0c.p.s.) in CD,;SOCD, changed into
sharp singlet at 560 p.p.m. On the other hand, the NMR spectrum of the methylated
thiabenzene 1-oxide (V) in CD,SOCD, containing a few drops of D,O showed no change in
comparison with that of II in CD,SOCD; (Fig. 1-4). From these results, I would be
more predominant in a ylide-like character than IV between sulfur and C-2. If deu-
terium-proton exchange would be promoted by the keto-enol tautomerization due to
the hydroxy group at C-3 in II, the proton at C-4 would disappear as well as C-2
position, but this hypothesis is excluded from the NMR spectra of I in CD,SOCD, (Fig.
1) and in CD,SOCD; plus D,O (Fig. 3). Confirming this, a solution of Il in CD,COOD
(Fig. 5) in the NMR spectrum showed disappearance of S-methyl protons and both C-2
and C-4 protons. On the other hand, a solution of V in CD,COOD (Fig. 6) in the NMR
spectra also showed disappearance of S-ring protons but S-methyl and O-methyl protons
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7.10 6.16 5.64 3.88 p.pm 7.10 6.59 5.63 3.92 3.84 p.p.o.

Fig. 1. II Fig. 2. W

Nuclear Magnetic Resonance Spectra of 1-Methyl-3-hydroxy-5-phenyl-6~
benzoylthiabenzene 1-oxide (Il)and 1-Methyl-3-methoxy-5-phenyl-6-benzoylthia-
benzene l-oxide (V) in CD;SOCDs.

*2 NMR(in CDCls) : 7.15~7.65 (10H, multiplet), 6.19 (1H, triplet, J=1.1c.p.s.), 5.75 (2H, doublet, J=1.1
c.p.s.) and 3.50 (3H, singlet).
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7.10 611 5.60 3.86 p-p.m. 710 6.55 5.64 3.92 3.85 ppm.
Fig. 3. 1 Fig. 4. ¥

Nuclear Magnetic Resonance Spectra of 1-Methyl-3-hydroxy-5-phenyl-6-
benzoylthiabenzene 1-oxide () and 1-Methyl-3-methoxy-5-phenyl-6-benzoylthia-
benzene 1-oxide (V) in CD;SOCDs+ D;0.

are remained unchanged. The behavior that S-methyl protons of N showed no change
in CD,COOD but those of Il almost lack the peak would again tell us that the sulfur
atom of Ml has more sulfonium ion character than V, consequently Il has an appreciable
ylide-like character. '
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7.10 p.p.m. : 710 6.20 5.78 4.00 3.84 p-pm.
Fig. 5. II Fig. 6. N

Nuclear Magnetic Resonance Spectra of 1-Methyl-3-hydroxy-5-phenyl-6-
benzoylthiabenzene 1-oxide (Il)and 1-Methyl-3-methox y~5-phenyl-6-benzoylthia-
benzene 1-oxide (V) in CDsCOOQOD.

From these consideration, there seemed to be a possibility of more through-
conjugated ylene-like structure for NV than [I. These thiabenzene 1-oxide (Il) and (V)
are remarkably stable as the thiabénzene l-oxide prepared by Hortmann.® Further
investigation in the synthesis of other thiabenzene 1-oxide derivatives and of chemical
reactivity are undergoing.
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