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Diaryliodonium Saltsin Aqueous Media

Barahman Movassagh®? and Azadeh Fazeli?

@ Department of Chemistry, K. N. Toosi University of Technology, PO. Box 16315-1618, Tehran,

Iran

b Kermanshah Oil Refining Company, Kermanshah, Iran

Reprint requests to Prof. B. Movassagh. E-mail: bmovass1178@yahoo.com

Z. Naturforsch. 61b, 194 —196 (2006); received November 17, 2005

An efficient synthetic method has been developed for the preparation of symmetrical and unsym-
metrical diaryl selenides through a one-pot reaction of diaryl diselenides and diaryliodonium saltsin

the presence of Zn/AlCl3 system in agueous media.
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Introduction

The chemistry of organoselenium compounds has
been growing in recent years, because of the many
synthetic applications of these compounds [1]. The
synthesis of diaryl selenides has attracted consider-
able attention due to the fact that these compounds
have widespread applications. Diaryl selenides, con-
taining amino groups, have useful antioxidative prop-
erties [2], and some hiologically active molecules in-
clude diarylselenium moiety [3]. Among the useful
and general methods for the preparation of symmet-
rical and unsymmetrical diaryl selenides, we can cite
those involving the treatment of arenediazonium salts
with sodium selenide [4] and with sodium benzene-
selenolate [5], the reaction of electrophilic selenium
species such as diselenides and selenocyanates with
Grignard reagents and aryllithiums [6], the arylation
of sodium benzeneselenolate with an aryl halide cat-
ayzed by nickel (I1) complex [7], photochemical re-
action of simple haloarenes with sodium areneseleno-
late [8], the reaction of diaryl diselenides with acti-
vated halides in the presence of aminoiminomethane-
sulfinic acid [9], copper-catalyzed reaction of aryl io-
dide and diphenyl diselenide using magnesium metal
[10], palladium-catalyzed reactions of phenyltributyl-
stannyl selenide (PhSeSnBus) with aryl halides and
triflates [11]. However, some of these methods suffer
from disadvantages such as the use of toxic, hazardous,
expensive or less easily available reagents, harsh re-
action conditions or lower yields. In two recent re-
ports, areneselenyl magnesium bromide [12] and di-

aryl diselenide [13] reacted with diaryliodonium salts
to give the corresponding diaryl selenides. However,
these methods were either performed under anhydrous
condition and nitrogen atmosphere [12] or used un-
availabletitanocene hydride (Cp,TiH) and low temper-
ature [13]. Hence, the development of a one-step syn-
thetic method using stable reagents under atmospheric
conditionsisin demand.

Results and Discussion

In the last decade, much attention has been paid to
organometallic reactions in agueous media [14]. Re-
cently, transition metal selenolates or complexes have
been widely used in synthesis of organosel enium com-
pounds [15], but reports exploring zinc selenolates are
rare[16]. Inthe present paper we propose a convenient
one-pot method for the synthesis of diaryl selenidesvia
reaction of diaryliodonium salts and diselenides pro-
moted by Zn/AlCl3 system. It has been reported earlier
[16] that zinc arylselenolates can be easily generated
from diaryl diselenides in the presence of Zn/AlCl3
system. Simple stirring of diselenide 1 with metal-
lic zinc dust in the presence of anhydrous aluminum
chloride in CH3CN-H>O mixed solvent at 83 °C pro-
duced the zinc selenolate 2. Thiswas followed by addi-
tion of diaryliodonium salt which gave, after work-up,
the desired selenide (Scheme 1) in 52—82% yield as
shown in Table 1. These diaryliodonium salts are elec-
trophilic arylating agents and are more susceptible to
nucleophilic displacement, since their positive charges
should facilitate polar fission of the bonds to the aro-
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Ar Ar'olt X Reaction Yield M.p. or b.p.T (°C)/Torr Table 1. Synthesis of diaryl se-
time (h) (%) found reported] lenides from diselenides and
Ph Phol T 1— 03 78 oil oil2 diaryliodonium salts in the
Ph (4-MeCgHg)ol ™ I~ 2 80 97-08t 10080 presence of Zn/AlCls.
Ph (4-CICgH4)21* CI— 35 70 1391411 14515060
Ph (4-BrCgHa)21* CI~ 3 68 150152 158—1616> 2 Yields of pure isolated products;,
4-CICgH4 Phol* 1~ 1.2 80 139-141" 14515080 P references for physical data of
4-ClCgHa4 (4-MeCgHg)2l* 1- 2.3 82 67-69 717313 products.
4-CICgH4 (4-BrCgHg)2l* CI— 1.25 69 98-100 103—10480
3-MeCgH4 Phol * 1 - 15 75 98-100" 100—10260
3-MeCgH4 (4-MeCgHg)2lt 1- 3 73 126—128" 12913450
1-Naphthyl Phl* 1~ 35 52 Qil 240/0.27
ZwAICl, Ar, . recorded using a Bruker AQS-300 Avance spectrometer. IR
ArSe-SeAr S ——— [(ArSeyZn] ————— ArSCAT  ghentra were obtained using a Shimadzu |R-460 spectropho-
. T ) s tometer. Boiling points and melting points were determined
Scheme 1. with a Biichi B-540 melting point/boiling point capillary ap-

matic systems [17]. The reaction is found to be gen-
eral and suitable for synthesis of both symmetric and
unsymmetric diaryl selenides. Various diaryliodonium
salts containing different substituents such as chloro,
methyl, bromo and two anions, chloride and bromide,
are successfully reacted.

Conclusion

In conclusion, we have devel oped a new general and
efficient procedure for the synthesis of various diaryl
selenides. The present method has the advantages of
operational simplicity, mild reaction conditions, lack
of toxicity, fast reaction rates, and low costs.

Experimental Section

Diaryliodonium salts were prepared by standard proce-
dures [18]. All products were characterized by comparison
of their spectral and physical data with those of known sam-
ples. 1H (300 MHz) and 13C (75 MHz) NMR spectra were

paratus.

General experimental procedure

A mixture of diselenide (0.64 mmol), zinc dust
(5.22 mmol), anhydrous aluminum chloride (1.92 mmol) and
acetonitrile (20 ml) was stirred at 83 °C for 2 h until the
zinc powder had amost disappeared; diaryliodonium salt
(1.6 mmol) and water (4 ml) were then added at once to the
solution and stirring was continued at that temperature for
the appropriate time (Table 1) in air atmosphere. After com-
pletion of the reaction, the solution was filtered and washed
with diethyl ether. The combined Et,O/CH3CN solution was
then washed with water (3 x 20 ml), and the organic layer
was dried over anhydrous sodium sulfate. The solvent was
evaporated in vacuo to give the corresponding selenide which
was purified by preparative TLC (silicagel, eluent n-hexane:
ethyl acetate = 30:1).
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