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Synopsis. A 1:1 complex of pyridine N-oxide or
trimethylamine oxide with SbCl; acted as an oxidizing
agent to benzyl alcohol, bezoin, furoin, and thiophenols
more easily than via the oxides to give benzaldehyde, benzil,
furil, and the corresponding disulfides respectively. The
trimethylamine oxide-SbCl; also oxidized p-xylene to p-
tolualdehyde under nitrogen and to p-toluic acid under air.

We reported previously that a-pyridone is formed
in a high yield by a thermally occurring intramo-
lecular oxygen-transfer reaction of the pyridineé N-
oxide-SbCl, (1:1) complex (Complex A), and that
the thermolysis of the N,N-dimethylaniline N-oxide—
SbCl; (1:1) complex gives o-dimethylaminophenol.1-2)
We now find that Complex A and the trimethylamine
oxide—SbCl; (1:1) complex (Complex B) can oxidized
such organic compounds i.e. as benzyl alcohol, ben-
zoin, furoin, thiophenols and p-xylene more easily
than their parent oxides.

Results and Discussion

Complex B was prepared by the same procedure
as has been reported for Complex A2 (98.49,).
Complex B is a white and hygroscopic solid: mp 98—
100 °C (in a sealed capillary tube). Found: C, 9.73;
H, 2.77; N, 3.71%,. Calcd for C;H,NOSbCL;: C, 9.66;
H, 2.43; N, 3.749%,. &%, 1610 cm~1, 1470 cm™1, 1440

maxy

cm~1, 1230 cm~1, 980 cm™1; Am:* 270 nm (e: 2400).

The thermolysis of Complex B in benzyl alcohol
resulted in the formation of benzaldehyde in high
yields (for example, a 639, yield in 300:1 (benzyl
alc.:Complex B) at room temperature for 47 h and
a 84.59, yield in 100:1 (benzyl alc.:Complex B) at
160 °C for 2h), whereas trimethylamine oxide did
not oxidize benzyl alcohol under similar conditions.

Thiophenols were more easily oxidized to give the
corresponding diaryl disulfides in high yields with Com-
plexes A and B than in the cases of oxidation using
pyridine N-oxide and trimethylamine oxide (see
Table 1). The effects of the para substituents on
the oxidation rate of thiophenols were in the following
order; CH;>H>NQO,. Benzoin and furoin were also
oxidized with Complexes A and B to give benzil
and furil respectively (see the table). p-Xylene was
found to be oxidized with Complex B under
aerial conditions to give p-toluic acid in a 359,
yield, while p-tolualdehyde was obtained in a 279%,
yield under nitrogen.

The reaction of Complex A with thiophenols ap-
pears to proceed according to the following sto-
ichiometry. Complex A may first oxidize a thiophenol

=\ + -
< N-SbCl, + 2RSH ——

R-S-S-R + <=\N-Sb015 + H,0
—7

TaBLE 1. THE OXIDATION OF THIOPHENOLS AND BENZOINS BY AMINE N-0xipe-SbCl; (1:1) cOMPLEXES
Substrates Molar ratio o . R Yield/9% of
Oxidants (Substrates : Oxidants) Temp/°C Time/h Solvents®) produgts‘”
=\
< N—O 1:1 50 2 C.H, No detected
X ___/
| ) 50 2 CH 16.7
H Complex A I:1 Room temp 20 C%-Iﬁ\loz 77.5
i (CH,),N—O 1:1 Room temp 20 CH,NO, 55.3
N/ Complex BP) 1:1 Room temp 20 CH;NO, 84.1
SH |CH, Complex B 1:1 Room temp 20 CH,NO, 92.7
NO, Complex B 1:1 Room temp 20 CH,NO, 14.2
X I/\l Complex A 1:2.1 40 5 CH,NO, 84.5
¢-0 |l L { Complex B 1:2.1 40 5 CH,NO, 66.0
!
CG-OH ) ___ ( Complex A 1:1 40 0.5 CH,NO, 65.3
X Lo 1 Complex B 1:2 65 1.5 CH,NO, 60.5

In a typical run, a solution of thiophenol (4.3 g, 19.5 mmol) and Complex B (7.3 g, 19.5 mmol) in nitromethane
(10 ml) was allowed to stand at room temperature for 20 h. The mixture was diluted with water and extracted

with ether.

The ethereal layer was washed with a 3% sodium hydroxide solution, water, dilute hydrochloric

acid, and water successively and then dried. After the evaporation of the ether, the residue was practically

=\
distilled in a vacuum to give diphenyl disulfide (3.3g, 77.5%). a) < N-O-SbCl;. b) (CH,);N-O-SbCl;. c)
7

The dessolved oxygen in these solvents did not affect any run.

d) The oxidation products were identified by

a comparison of their melting points and IR spectra with those of authentic samples.



346 NOTES

to a sulfenic acid, similar to the formation of a sulfenic
+
acid from R;NOH and RS- ions.®) The sulfenic acid
thus reacts with a thiophenol to give a disulfide.®
£ N-sbCl, + RSH —
%

& N-SbCl, + RSH + RSOH
7

RSOH + RSH — R-S-S-R + H,O

Benzaldehyde, p-tolualdehyde, and cinnamaldehyde
resist oxidation with Complexes A and B, pro-
bably because of the formation of a stable adduct
between an aldehyde and SbCl5-9).
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