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THE SYNTHESIS OF ALLYL SELENIDES BY
ORGANOSAMARIUM REAGENT

Mingxin Yu, Yongmin Zhang*, Weiliang Bao
Department of Chemistry, Hangzhou University, Hangzhow, 310028, P.R.China

Abstract: Organosamarium reagent reacts with diselenides
to afford allyl selenides in THF.

The intensive studies have been carried out on the Sml, in organic synthesis!.2.3.

However, studies on application of samarium metal in organic synthesis were very
few45. Curran firstly reported the samarium Grignard reaction6. Our group have
studied the synthesis of symmetric and asymmetric selenides (or diselenides) by
SmI,78 and reaction of organosamarium reagent with imine®. Allyl selenides are
very important intermediates in organic synthesis. Many rearrangement reactions
of allyl seclenides can be taken place, for example, (3,3) sigmatrapic
rearrangement Jeads to heterocyclic compound containing seleniumio.
Substitution reactions of allyl selenides can be undergone with a variety of typical
electrophiles!!. Allyl selenides also cause reductive allylic homocoupling in the
presence of the catalyst!2. Diels-Alder reactions of allyl selenides can be occurred
to give cyclized compounds!3. Oxidation reactions of allyl selenides may be
carried out, then a rearrangement leads to carbon-oxygen bond compound!4.

Allylic selenium ylides are effective reagents for synthesizing new compounds
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containing substituent on carbonl!3. Therefoe, the synthesis of allyl selenides is
very significant. Kataev, E. G.16 described that sodium reacted with selenophenol
in absolute ethanol at low temperature, then was added allyl bromide drop by drop
to give allyl selenides. Horil7 reported that diphenyl diselenide reacted with
sodium borohydride to form sodium salt of selenophenol in absolute ethanol
under nitrogen. The reaction mixture was stirred at room temperature for 5h to
give allyl selenides. Herein we wish to report the synthesis of allyl selenides by
reaction of organosamarium reagent with diselenides in THF. The results were

summarized in table 1.

THF

CHy=CH—CH,Br + Sm T'P CHy=CH—CH;SmBr
i THF
CHp=CH—CH,SmBr + RSeSeRm CH;=CH-—CH;SeR

Table 1. Reaction Conditions and Yield

No. Product Reaction| Reaction | Yield*
Time(h)| Temp.('C) | (%)

1 | C¢HsSeCH,CH=CH, 1 It 80

2 | p-CIC,H,SeCH,CH=CH, 1 Lt 82

3 | p-CH;C H,SeCH,CH=CH, 1 L.t 81

4 | o-CH,;C,H,SeCH,CH=CH, 1 r.t. 78

5 | CH4(CH,);SeCH,CH=CH, 1 reflux 64

6 | CH3(CH,);SeCH,CH=CH, 1 reflux 61

7 | CH,CH,CH(CH;)SeCH,CH=CH, 1 reflux 58

8 | CH;CH,SeCH,CH=CH, 1 reflux 57

* Yield of isolated product

The advantages of this method are simple operation, mild and neutral conditions,

as well as good yield.
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Experimental

Tetrahydrofuran was distilled from sodium/benzophenone ketyl immediately
before use. Elemental analyses were carried out using a Carlo Erba 1106
instrument. IR spectra were recorded on a PE 683 spectrometer. 'H NMR spectra
were obtained with a JEOL PMX60si spectrometer in CCl, solution using TMS as
internal standard.

General procedure for the synthesis of allyl selenides: 0.33g (2.2mmol)
samarium and 20mL THF, 0.30g (2.5mmol) allyl bromide were added to athree
necked flask with stirring at room temperature under nitrogen. When the mixture
became purple, then continue to stir for 1h until the samarium powder disappear.
Diselenide was then added to the solution, and the mixture was stirred for 1h at
room temperature (or reflux) under nitrogen. The reaction mixture was extracted
with ether (40mL x 3) and the ether layer was seperated. The etheral solution was
washed with water (40mL x 2), dried over MgSO,. The solvents were removed by
evaporation under reduced pressure. The crude product was purified by
preparative TL.C on silica gel (cyclohexane and ethyl acetate as eluent). The
products were identified by elemental analyses, IR and 1TH NMR spectra.
C¢HsSeCH,CH=CH,1¢: oil, TR(film): 3090, 2942, 1644, 1486, 1180, 998, 912,
730, 682cmrl, IH NMR: 7.60-6.97(m, 5H), 5.93-5.53(m, 1H), 4.97-4.57(d, 2H),
3.45-3.17(d, 2H).
p-CIC(HSeCH,CH=CH,17: oil, IR(film): 3110, 2950, 1648, 1480, 1180, 1090,
1004, 820, 685cm-i, TH NMR: 7.57-6.93(m, 4H), 5.93-5.56(m, 1H), 5.10-4.60(d,
2H), 3.60-3.20(d, 2H).
p-CH;C,H,SeCH,CH=CH,1¢: oil, IR(film): 3080, 2965, 2870, 1642, 1510, 1380,
990, 830cm-1, 'H NMR: 7.50-6.73(m, 4H), 5.90-5.53(m, 1H), 5.00-4.53(d, 2H),
3.43-3.19(d, 2H), 2.33-2.10(s, 3H).
0-CH,;C,H,SeCH,CH=CH,: oil, IR(film): 3070, 2960, 1640, 1512, 1380, 994, 908,
832cm-1, 1H NMR: 7.60-6.73(m, 4H), 5.97-5.57(m, 1H), 5.03-4.63(d, 2H), 3.43-
3.17(d, 2H), 2.43-2.23(s, 3H). Anal. Calad. for C,; H,,Se: C 56.88, H 5.728, found:

C 56.76, H 5.681.
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CH,(CH,);SeCH,CH=CH,: oil, IR(film): 2956, 2866, 1640, 1185, 992, 885,
760cm-1; 1H NMR: 5.93-5.53(m, 1H), 5.05-4.60(d, 2H), 2.90-3.47(m, 4H), 0.96-
1.72(m, 11H). Anal. Calad. for CgH,gSe: C 52.68, H 8.842, found: C 52.53, H

8.763.
CH,(CH,);SeCH,CH=CH,: oil, IR(film): 2962, 2930, 2884, 1642, 1468, 1318,

992, 910cm-1; 1TH NMR: 5.90-5.53(m, 1H), 5.00-4.58(d, 2H), 3.43-3.17(d, 2H),
3.00-2.70(m, 2H), 0.98-1.68(m, 7H). Anal. Calad. for C;H,Se: C 47.46, H 7.966,

found: C 47.28  H 7.901.

CH,CH,CH(CH,3)SeCH,CH=CH,: oil, IR(film): 2966, 2932, 2880, 1642, 1380,
1140, 995cm-1; 1H NMR: 5.93-5.50(m, 1H), 5.03-4.56(d, 2H), 3.40-2.75(m, 3H),
0.97-1.63(m, 8H); Anal. Calad. for C;H,,Se: C 47.46, H 7.966, found: C 47.32, H
7.884.

CH,;CH,SeCH,CH=CHj,: oil, IR(film): 2964, 2935, 2860, 1640, 1210, 1160, 992,

908cm-1; 1TH NMR: 5.90-5.50(m, 1H), 4.98-4.55(d, 2H), 3.50-3.16(m, 4H), 1.26-
1.48(t, 3H); Anal. Calad. for C;H,,Se: C 40.28, H 6.761, found: C 40.14, H 6.682.
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