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ABSTRACT: NaBrO; combined with NH,Cl is found to be an efficient reagent for
the transformaiion of sulfides into sulfoxides in aqueous acelonitrile and under

mild conditions.
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INTRODUCTION

Sulfoxide constitutes an important
research area [I-7] as they are versatile building
blocks in organic synthesis {8,9]. A great number of
oxidizing agents can effect the conversion of sulfides
into sulfoxides [10-15]. However, the susceptibility of
sulfoxide to further oxidation narrows the choice of
reagents for the oxidation of sulfides to sulfoxides.
Introduction of new oxidants for the transformation
of sulfides to sulfoxides under mild condition is of
importance in synthetic organic chemistry. NaBrO,
and AgBrO, have been used for the oxidation of varie-
ties of organic compounds in the presence of Lewis
acids in aprotic organic solvents [16]. Recently mix-
ture of NaBrQ, -NH,Cl is used as efficient oxidant
for the oxidation of alcohols [17]. In this paper
oxidation of sulfides to sulfoxides using NaBrO, -
NH,CI is reported.

synthesis

NaBrO3 -NH,ClI I

s
N CH4CN-H,0 /S\
R1 R2

R1 R2

This reagent is a cheap, safe and very convenient
one for the oxidation reaction of sulfides, compared
with other oxidizing agents.

Table 1, summarizes the results of various sulfide
oxidation with NaBrO, -NH,CI to corresponding sul-
foxides in good yields. Sulfones were not detected in
the crude mixture, which indicates high selectivity of
the present method,

Sodium bromate in the absence of NH,Cl1 is also
able to transform dialkyl sulfides to corresponding
sulfoxides (entry 9-11), but this reagent alone is not
capable of oxidizing aryl sulfide (entry 12-14).

To study the oxidation ability of NaBrO; -NH,CI,
a few reaction is run by using Bu,NIO,/AICI; [15],
Bi(NQ,); . SH,O0/HOAc [18], Ba(MnO,), [13] and
H,0,/MeCN/K,CO,;/CH,OH [19] (Table 2).

EXPERIMENTAL

All products are known compounds and were
identified by comparison of their physical and spec-
tral data with those of authentic samples. Melting
points were determined in open capillaries using an
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oil-bath and are uncorrected. IR spectra were recor- 90 MHz on a JEOL EX-90 instrument with CDCl; as
ded as neat films or as KBr pellets on a Shimadzu 470 solvent and Me,Si as an internal standard. All sul-
spectrophotometer. "H NMR spectra were recorded at fides were purchased from Fluka, Aldrich and Merck

Table 1: Oxidetion of sulfide to sulfoxide compounds by NaBrOy -NH,Cl in
acetonitrile-water (7:3 v [v) at 40°C
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4 Reaction m.p.(°C) or b.p.(°®
Entry Substrate Product time Yield®
(t/h) (%) Found Report
S
13¢ no reaction 4 — —
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14° ©/ no reaction 4 — —
0 i
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a) Yield refers to isolated product
b) From ref. 20

¢) From ref. 21

d) From ref. 22

e) In the absence of NHCI

f) Isolated sulfoxdde without any transformation to sulfone

Tablz 2: Comparison of the resulls of NaBrO+y -NH ,CI with those obtained from Bu,NIO,[AICE (1) [15],
BifNOy }3.5H,0 [ HOAc (2) [18], BafMnrO, ), (3) [13] and Hy0, [ MeCN [ K,COy [CHLOH (4) [19]

Yield % (h)

(Entry Substrate Product

Yield 9e(h) reported by other methodﬁ

NaBrQ; -NH,CI 1 2 3 4
1 (C4Hg),S (C,Hg),S0 90(3.45) — 68(2) — 84(0.5)
2 CiH(SCH,4 C¢HSOCH, 90(3) 70(4) — — 82(2)
3 (CgH;CH,).S (C,H;CH,),SO 90(3.5) 75(4) 85(4) 77(4) —
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Oxidation of Dibenzyl Sulfide (entry 8)
Typical Procedure

Dibenzyl sulfide (1.072 g, 5 mmol) was added to a
mixture of NaBrQO, (0.755 g, 5 mmol) and NH,ClI
(0.400 g, 7.5 mmol) in aqueous acetonitrile (CH,CN-
H,0; 7:3 v/v; 10 mL) and stirred at 40°C for 3.5 h.
The resulting mixture was extracted with methylene
chloride (20 mL x 2). The combined organic layers
were washed with a saturated aqueous solution of
NaHCQ, (15 mL) and dried over anhydrous MgSO,
and filtered. Ewvaporation of the filtrate afforded
dibenzyl sulfoxide as a colorless solid, which was
purified by crystallization from EtOH to afford the
desired product, yield, 1.037 g, (90%), m.p. 135-
137°C (lit. 133-135°C), [22].

Financial support by research council of Shahid
Beheshti University is gratefully acknowledged.

Received: 13th January 1999; Accepted: 24th January 2000

REFERENCES

1] a) Patai, S. and Rappoport, z., "Chemistry of
Sulfoxides and Sulfones”, Academic Press, New-
York (1998), b) Block, E., "Reaction of Organo
Sulfur Compounds”, Academic Press, New York
(1978).

Madesclaire, M., Tetrahedron, 42, 5459(1986).
Hudlicky, M., "Oxidaticns in Organic Chemistry”,
Am. Chem. Soc. Publication, Washington, DC,
pPp. 252-259(1990).

{4] Orito, K., Hatakeyama, T., Takeo, M. and Sugi-

3

—_—
[#8)
[Sime L

49



Iran. J. Chem. & Chem. Eng.

nome, H., Synthesis, 1357(1995).

[5] Firouzabadi, H., Iranpoor, N. and Zolfigol, M.
A, Synth. Commun., 28, 377(1998).

[6] Heshmat Ali, M., Leach, D. R. and Schmitz, C.
E., Synth. Commun., 28, 2969(1998).

[7] Ravikumar, K. S., Begue, J. P. and Delpon, D. B,
Tetrahedron Ler., 39, 3141(1998).

[8] Trost, B. M., Acc. Chem. Res., 11, 453(1978).

[9] Durst, T., "In Comprehensive Organic Chemis-
try", Barton, D., Ollis, W. D., Eds., Vol. 3, Per-
gamon, Oxford (1979).

[10] Shaabani, A., Teimoori, M. B. and Safaei, H. R,
Synth. Commun., In Press.

[11] Bellesia, F., Gheefi, F., Panoni, U. M. and
Pinetti, A, Synth. Commun., 23, 1759(1993).

[12] Mata, E. G., Phosphorus, Sulphur and Silicon,
117, 231(1996).

{13] Firouzabadi, H. and Seddighi, M., Synth. Com-
mun., 21, 211(1991).

50

Shaabani, A., et al.

Vol 19, No. 2, 2000

(14] Firouzabadi, H. and Mohammadpoor Baltork, [,
Bull. Chem. Soc. Jpn., 65, 1131(1992).

[15] Firouzabadi, H., Sardarian, A. and Badparva, H.,
Bull. Chem. Soc. Jpn., 69, 685(1996).

[16] Firouzabadi, H. and Mohammadpoor Baltork, I,
Bull. Chem. Soc. Jpn., 68, 2319(1995).

|17] Shaabani, A. and Ameri, M., /. Chem. Res.(S),
100(1998).

[18] Mashraqui, S. H., Mudaliar, C. D. and Karnik,
M. A, Synth. Commun., 28, 939(1998).

[19] Bullman Page, P. C., Graham, A. E., Bethell, D.
and Park, B. K., Synth. Commun., 23, 1507(1993).

[20] "Handbook of Chemistry and Physics”, (CRC
Press), 70th ed., (1989-1990).

[21] "Dictionary of Organic Compounds", 6th ed,
Chapman & Hall, London (1966).

[22] Orito, H., Hatakeyama, T., Takeo, M. and
Supinome, H., Synthesis, 1357(1995).



