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Letters to the Editor

Brominative aromatization of cyclohexyl methyl sulfide
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Sulfur in organic compounds is usually used as an
"assisting element”! in different chemical transforma-
tions.12 For example, the S atom acts as an acceptor of
Br, in the first stage of the aromatization of 1,2-bis(alkyl-
thio)cyclohexenes,? cyclohexene-3,6-dihydro-1,4-di-
thiines, cyclohexene-5,6-dihydro-1,4-oxathiines,3# and
cyclohexanone ethylenedithioacetals (through their re-
arrangement into the corresponding cyclohexene-5,6-
dihydro-1,4-dithiines).4—% In these compounds (or in-
termediates) the S atom is located at the double bond.
For the first time, we performed the aromatization of
methyl cyclohexy! sulfide (1) (which is totally saturated)
with bromine, and the mixture of products (2 and 3) was

isolated.
SMe SMe
Br

Compound 3 has been prepared previously’” by an-
other route. It should be noted that 3 is not the product
of the bromination of 2, because in the bromination of 2
only the p-bromo derivative is formed.

Bromine (2.46 g, 0.015 mol) in CHCl; (5 mL) was added
dropwise to a solution of sulfide 1 (2 g, 0.015 mol) in CHCl4
(30 mL) with stirring and cooling by a salt-ice mixture bath,
then the temperature of the reaction mixture was increased to
the ambient temperature, where it was kept for 1 to 2 h. The
treatment was repeated twice. The mixture was washed with
aqueous NaHCOj; and water, dried over Na,SOy,, and evapo-
rated and distilled in vacuo; the fraction with b.p. 60—115 °C
(2—3 Torr) was collected. The products were separated by
column chromatography (silica gel, heptane). Methyl phenyl
sulfide (2) (0.68 g, 35 %) and o-bromophenyl methyl sulfide
(3) (0.31 g, 10 %) were obtained. Compound 2 was identical
(TLC, NMR) to an authentic sample prepared by methylation
of thiophenol.3 Compound 3: np'® 1.6358. Found (%):
C, 41.38; H, 3.40. C;H;BrS. Calculated (%): C, 41.39;
H, 3.47. 'H NMR (250 MHz, CDCl;—CCly, 1:1), &: 2.49 (s,
3 H, SMe); 7.01 (t, 1 H, C¢Hy, J = 8 Hz); 7.12 (d,
1 H, C¢Hy, J =8 Hz); 7.29 (t, 1 H, CgHy, J = 8 Hz); 7.53
(d, 1 H, C¢Hy, J = 8 Hz). 13C NMR (CDCI;—CCly, 1:1),
5: 15.63 (SCHj); 121.78, 125.24, 12546, 127.60, 132.57,
139.75 (C¢Hy).

References

1. E. Schaumann and F. Narjes, Phosph., Sulf., Silicon and
Relat. Elem., 1993, 74, 395.

2. Chemistry of Organosulfur Compounds, General Problems,
Ellis Horwood, New York—London, 1990.

Translated from Izvestiva Akademii Nauk. Seriya Khimicheskaya, No. 1, pp. 188—189, January, 19935.
1066-5285/95/4401-0183 $12.50 © 1995 Plenum Publishing Corporation



184 Russian Chemical Bulletin, Vol. 44, No. 1, January, 1995

3.1. G. Mursakulov, E. A. Ramazanov, F. F. Kerimov,
1. M. Abbasov, and N. S. Zefirov, Zh. Org. Khim., 1990,
26, 134 [J. Org. Chem. USSR, 1990, 26 (Engl. Transl)].

4. R. Caputo, C. Ferreri, G. Palumbo, and F. Russo, Tetrahe-
dron, 1991, 47, 4187.

5.J. Y. Satoh, A. M. Haruta, C. T. Yokoyama, Y. Yamada,
and M. Hirose, Chem. Commun., 1985, 1645.

6. H. Tani, S. Irie, K. Masumoto, and K. Ono, Hererocycles,
1993, 36, 1783.

7. K. Brand and O. Stallman, Ber., 1921, 54, 1578.

8.S. Lawesson, C. Berglund, and S. Gronwall, Acta Chem.
Scand., 1962, 15, 249.

Received October 14, 1994

Chemiluminescence of the 9,10-anthrasemiquinone radical ion during
autooxidation of 9,10-dibromoanthracene in the
diphenylmethane—ButOK—DMSO system
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Chemiluminescent (CL) systems in which radicals
are the photon emitters are known.l2 We found the
CL-reaction of the oxidation of 9,10-dibromoanthracene
(DBA) in the diphenylmethane (DPM)—ButOK—DMSO
system, in which the 9,10-anthrasemiquinone radical
ion is the photon emitter. DBA is routinely used in CL
investigations to obtain the photophysical parameters of
the triplet excited state of molecule, e.g., formed in the
course of the disproportionation of RO, radicals;3 it is
assumed that the activator is not involved in the reac-
tion. We revealed that this is not true in all cases.
Oxidation of DPM in DMSO in the presence of ButOK
is accompanied by CL, and the Ph,CO* triplet is an
emitter, which is confirmed by the coincidence of the
CL spectra and the phosphorescence spectra of the
reaction medium and Ph,CO. Addition of DBA causes
an increase in light emission. The CL spectrum contain
a component that we assigned to emission of the
9,10-anthrasemiquinone radical ion formed as the result
of DBA oxidation in addition to the band of the radiative
deactivation of singlet excited DBA. The CL spectrum
of the radical ion with the maximum at 580 nm coin-
cides with the photoluminescence spectrum of the reac-
tion mixture excited with A = 500 nm light. The forma-
tion of the radical ion is confirmed by the identity of the
absorption spectrum of the reaction mixture with that of
the radical ion generated from anthraquinone in a strong
basic medium (Bu!tOK—DMSO): A = 513 and
547 nm. The ESR spectrum of the reaction mixture

(g = 2.0049:0.0002) is also identical to that of the
radical ion.

The data obtained show that during the oxidation of
DBA in the DPM—Bu!'OK—DMSO system the
9,10-anthrasemiquinone radical ion in the excited state
is formed, whose deactivation causes the long-wave CL
component. The role of DPM is to generate peroxy-
anions from the corresponding carbanions. Apparently,
the latter are involved in the oxidation of DBA, which
proceeds via the formation of an intermediate diperoxide
that subsequently decomposes to the radical ion:

Br
2Ph,CO0™ ¢ Bu'O”
H -2 Br
Br
*
.
—_— @‘@ + PhCO™ + PhyCO”
H H
o)

In the absence of DPM in the DMSO—Bu'OK
system saturated with oxygen, DBA does not form the
9,10-anthrasemiquinone radical ion.
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