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SAMARIUM DIIODIDE-INDUCED REDUCTION OF ELEMENTAL
SELERIUM LEADING TO A SELENOLATE ANION SPECIES.
A SELECTIVE SYNTHESIS OF DIACYL DISELENIDES

Yueshun Jia, vongmin zhang” and Yunjun Zzhou

Department of chemistry, Hangzhou yniversity,

Hangzhou 310028 P.R. China

ABSTRACT: Elemental selenium was reduced by samarium
diiodide in THF to produce selenolate anion species
which reacted with acyl chlorides to give diacyl
diselenides in good ylelds under mild and neutral

conditions,

gamarium aijiodide is a strong one-electron transf-
er reducing reegent and much attention has recently
been. paid to its utilization in organic synthesis'.
we have previously reported some deoxygenation and

reduction of organic substrates with SmI, and atdol-

"ro whom correspondence should be addressed.
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like reaction hbetween a~haloketone and aldehydes med-
iated by sm122’5. To our knowledge, most conventional
methods for the preparation of diacyl diselenides ma-
de use of unstable and toxic reagents or aikali metal

salcs?

Here we wish to report that SmI, reduces elem-
ental selenium to 5922" species which reacts with acyl
chlorides to giwe diacyl diselenides in good yields
under mild and neutral conditions.

samerium aiiodide reauces amorphous selenium to
Seaa' species with an excellent selectivity in.THF5,
we found that addition of amorphous selenium to a deep
biue solution of SyI, in THF resulted in a rapid chan-
ge of colour of the solution to brown, indicating that
the amorphous selenium had been reduced by SmIp. On
the other hand, 1t was very diftficult to reduce metal-
lic selenium to seaa' species with gpI,; the THF solu-
tion was still deep blue after the mixture of metallic
selenium and the solution of SmI, in THF was stirred
for 12h, showing that the rate of reduction of metall-
ic selenium by smIp was very slow. The acylation ot
Sezz- species with acyl chlorides at room temperature
in the presence 0f HMpA gave the exclusive diacyl dis-
elenides in good yields. The advantages of the reacti-
on are excellent sslectivity, mild and neutral condit-
ions, and simple operation. The reaction is snown in

gcheme and the results are summarized in Table 1,
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Scheme
2~ RCOCL
R -5 R
S+ Salp p>Sep” gy - R0Se-Secd
(a): chbH5 (e)! p=q-BrC6H4
(b): R=b-MeCgH, (f): R=2~BrCgH,
(€): R=3-ClC¢H, (8): R=h-MeOC.H,
(d): R=4=ClCeHy (D): R=CH3(CH2) ¢

Experimental

Mpe were uncorrected. IR spectra were recorded
with a pE~6Y35 spectrometer, NMR spectra were recorded
with a PMX~60 spectrometer, using TMS as internal

standard.

general procedure:

The amorphous selenium(2mmol) was added to a sti-
rred deep blue solution of spIp(2.2mmol) in THF(22ml)
at room temperature under nitrogen. pfter 2-3minutes,
the deep blue colour of the solution disappeared and
the solution became brown. The resulting solution was
stirred at room temperature under nitrogen ftor 0.5h.
The HMPA(1ml) and acyl chloride(3mmol) in THF(Zml)
were then added successively to the solution with syr-
inge, and the mixture was stirred at room temperature

under nitrogen for 5h. Then the reaction mixture was
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Tabhle 1., pPhysical properties of piacyl piselenides®

1

Entry mp(lit.) Yield IR(KBr) H NMR(CDCl3), §
0,c 2P (en )
(a) 130~131 87 1735 7.40=8,02( 10g,m)
(131-132) 1680
(b) 109-110 86 17959 2. 40(bH, 5)
(110-111,5) 1710 7.18-7.94(8H, q,
J=4.2pz)
(c) 98-99 83 1722 7.20-7.94(8H,m)
1684
(d) 121-122 85 1730 7.34-7.95(8H, q,
(122-124) 1690 J=k.5Hz2)
(e) 152-153 82 1736 7.56-7.97(8H, 4,
(150=-151) 1702 J=5.142)
() 97-98 76 1757 7.20-7.82(8H,m)
(94-95) 1696
(8) 105~ 106 91 1721 3.87(bH, 5)
(106-107) 1703 6.87-8.17(8H, Q,
J=b.8Hz)
(h) 60~61 94 1726 0.87(6H, t)
(62-63) 1.17-1,80(36H,m)
2.80(4, t)

a, ALl products gave ge'‘ :factory elemental analyses;

b. Isolated ylelds; c. Retf. 4;
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diluted with ether(40Oml) and filtered. The ethereal
solution was washed with water(40mly3), dried over
M€504, and the solvent was removed by evaporation und-
er reduced pressure. The crude product was purified by
recrystallization from cyclohexane. The product was

identitied by elemental analysis, TR and NMR.
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