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REDUCTIVE CLEAVAGE OF Se—Si BOND IN
ARYLSELENOTRIMETHYLSILANE: A NOVEL METHOD
FOR THE SYNTHESIS OF SELENOESTERS

Songlin Zhang and Yongmin Zhang”
Department of Chemistry, Hangzhou University,
Hangzhou, 310028, P.R. China

ABSTRACT: Arylselenotrimethyisilane is reduced by samarium diiodide
to yield samarium arylselenolates. These new selenolate anion species reacted

smoothly with acyl halides to give selenoesters.

Samarjum diiodide is a powerful one electron transfer reductant!. It has
wildly been applied in organic synthesis®®. Our previous work on the reductive
cleavage of C—S, S—S, Se—Se,Te—Te and S—Si bond with SmI,* "has led
us to investigate the reductive cleavage of Se—Si bond by SmI,.

Organoselenium compounds have attacted considerable interest as reagents

~10, Selenoesters are useful in-

and intermediates in organic synthesis recently®
termediates in the synthesis of natural compounds'', but, relatively few syn-
theses of selenoesters have been described. A useful approach to the synthesis
of selenoesters is the reaction of acyl halide with selenol’'’>, Another approach
is based on the alkylation of selenolate ion'®. These methods have been applied

successfully to the synthesis of selenoesters.

*To whom correspondence should be addressed.
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Here we wish to report that Sml; reduces arylselenotrimethylsilane to
samarium aryiselenolate under nitrogen atmosphere. The new selenolate anion
species react with acyl halides mildly to give selenoesters in good yield under

neutral condition (scheme).

Scheme
. Sml; RCOCI
ArSe—SiMe; —>ArSeSml; ——>RCO—SeAr
reflux 3h r.t. 1h

Experimental

The solvent tetrahydrofuran was freshly distilled from sodum/benzophe-
none ketyl prior to its use. 'H NMR spectra were recorded on a PMX—60MHz
instrument using TMS as internal standard. IR spectra were determined on a
PE — 683 spectrometer. MS were determined on Maghum instrument. Ele-
ment analyses were carried out using Carlo Erba 1106 instrument.
General procedure: A solution of arylselenotrimethylsilane (Immol) in THF
(1ml) was added by syringe to a deep blue solution of SmI,(2. 2mmol) in THF
(10ml) at refluxing temperature under an atmosphete of nitrogen. The deep
blue colour of the solution gradually became brown within 3 h, which showed
that the Se—Si bond had been reductively cleaved by SmlI; and that the samari-
um arylselenolate (ArSeSml;) had been generated. Acyl chloride (1. 5mmol)
in THF (Iml). was then added by syringe to the mixture and stirred at room
temperature under nitrogen atmosphere for 1 h. A dilute solution of HC! and
ether were added. The organic layer was washed with water (20mlX2) and
dried over anhydrous Na;SO,4. The solvent was removed in vacuo. The crude
product was purified by preparative TLC on silica gel (light pertroleum: ethyl

acetate=100 : 1 as eluent).

Isolated yields and data for products
PhCO—SePh®, yield, 89%; mp 39—40C (it®,39—40°C);IR(C=0),1695
em™'3'H NMR,7.77—7.93(2H,m),7. 23—7. 57(8H,m), ppm.

CH3;CO —SePh®, yield, 85%; Oil; IR(C=0),1740 cm™!;'H NMR, 7. 40
(5H,m),2. 39(3H,s) ,ppm.
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CH;(CH,),CO—SePh™,yield, 83%: Oil; IR(C=0), 1735 cm™'; H NMR,
7.33(5H,m),2. 60(2H,t),1. 10—1. 40(6H,m),0. 87(3H,t),ppm.

PhCO —Se CeH,CH3-0'5,vield , 87%; Oil; IR(C=0), 1700 cm™', H NMR,
7.80—7.96(2H,m), 7. 20—7. 50(7H,m),2. 35(3H,s) ,ppm.

p-BrCsH,CO—SeCeH,CH3-0°, yield, 87%; Oil; IR(C=0), 1700 cm™h;
'H NMR,7.60—7.90(2H,m),7. 20—7. 50(6H ,m), 2. 33(3H,s) ,ppm.

CH;CO ""SCCGH,;CHg-OlS, yield 81%; Oil; IR (C=0), 1740 em™'; 'H
NMR,7. 00—7. 53(4H,m),2. 35(3H,s),2. 23(3H,s) ,ppm.
CH3(CH2)4CO'—SCC6H4CH3'OIS9 yield , 82%; 0il; IR(C=0), 1740 cm™};
' NMR,7. 00—7. 43(4H,m), 2. 53(2H,t), 2. 23(3H,s), 1. 13—1. 43
(6H vm)y 0. 85(3H ,t)yppm.

p-BrCsH(CO—SePh, vield, 86%; mp 94—95C; IR(C=0), 1659 em™!;
Y NMR, 7.63—7.80(2H,m), 7. 30—7. 53(7TH,m) ,ppm; m/z(MT), 340;

Anal. Calc. for C;sHgBrOSe.C 45. 83, H 2. 68; found. C 45. 69, H 2. 67.

CH,(CHy) ,;CO—SePh, yield, 80%; Oil; IR(C=0), 1753 cm™'; 'H NMR,
7.33(5H,m) 2. 60(2H,t), 1. 10—1.47 (18H,m), 0. 84 (3H,t), ppm; m/z
(M*), 339; Anal. Calc. for C;3gHy;0Se: C 63.70, H 8. 325 found: C 63.
56, H 8. 23.

1

CH,3(CHj) 1CO —SeCsH(CHs-0, yield, 80%; Oil; IR(C=0), 1740 cm™;
'H NMR, 7. 03—7. 47 (4H,m), 2. 57 (2H,t), 2. 23(3H,s),1. 13—1. 45
(18H,m), 0.83(3H,t),ppm. m/z(M™*), 353; Anal. Calc. for Ci9sH3OSe;
C 64.58, H 8.55; found: C 64. 45, H 8. 70.

In summary, a novel method for the preparation of selenoester has been
provided. The advantages of the present procedure are single product, simple

manipulation, mild and neatral conditions.
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