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Oxyselenation of Olefins by the Use of Aryl or Alkyl Selenocyanates 
and Copper or Nickel Halides 

By AKIO TOSHIMITSU, SAKAE UEMURA,* and MASAYA OKANO 
(Institute for Chemical Research, Kyoto University, Uji, Kyoto, Japan) 

Summary Reaction of olefins with aryl or alkyl seleno- 
cyanates in alcohol, water, or acetic acid in the presence 
of copper or nickel(I1) halides produces the corresponding 
p-oxy selenides in high yields. 

OXYSELENATION is an effective method for introducing 
selenium to produce organoselenium compounds, the 
chemistry of which is of current interest.1 We now report 
the ready oxyselenation of olefins by the use of aryl or 
alkyl selenocyanates with a copper or nickel halide. 

In a typical reaction, solid copper(I1) chloride ( 5  mmol) was 
added to a methanol (10 ml) solution containing cyclo- 
hexene (10 mmol) and phenyl selenocyanate (5 mmol) a t  
65 "C and the mixture was kept a t  this temperature for 
0.5 h. G.1.c. analysis after the usual work-up revealed the 
formation of trans-2-niethoxycyclohexyl phenyl selenide 

( A )  

[(A; R1 = Me) 5 mmol; 100%; b.p. 151-153 "C a t  8 Tom] 
as the sole product. The reaction proceeded even with a 
catalytic amount of copper(I1) chloride [i.e., with 0.25 mmol 
of CuCl, and 2 mmol of phenyl selenocyanate, 1.94 mmol of 
(A; R1 = Me) was formed], while no reaction occurred 
without the addition of copper(I1) chloride. Application to 
other olefins such as styrene, hex-l-ene, and oct-l-ene 
afforded the corresponding 2-methoxyalkyl phenyl selenide 
[(B) and/or (C)] in high yield. Here, it was found that 
attack of selenium on the terminal carbon atom is com- 
pletely selective in the case of styrene and is favoured 
in the cases of other terminal olefins to give (B), and also 
that (C) isonierizes to (B) with longer reaction times in the 
latter cases. 

Similar treatment of cyclohexene in other alcohols, 
CHC1,-AcOH, and tetrahydrofuran-H,O gave the corres- 
ponding selenides (A; R1 = Et, Pri, MeCO, and H) in 
50-100% yield. The last compound, trans-2-hydroxy- 
cyclohexyl phenyl selenide, was identical with an authentic 
sample prepared from cyclohexene oxide, phenyl seleno- 
cyanate, and sodium b~rohydride.~,~ The reactions with 
alkyl selenocyanates such as n-hexyl and benzyl in meth- 
anol also proceeded smoothly to afford the corresponding 

Typical results are shown in the Table. 

19-methoxy selenide. 
R2CH-CH2 + RZCH-!H2 Of the many metal salts other than copper(I1) chloride 
' OMe SePh SePh OMe examined, copper(I1) bromide, copper(1) chloride, and 

PhSeCN 
1 1  I R2CH=CH2 CuC12.MeOH * 

nickel(11) bromide and chloride showed similar activity to 
copper(I1) chloride, while the chlorides of MnII, FeII, ZnII, (B) (C I 

 TABLE.^ Reaction of olefins with PhSeCN 

Olefin 
Cyclohexene 
Cyclohexene 
Styrene . . 
Styrene . . 
Hex-l-ene . . 
Hex-l-ene . . 
Oct-l-ene . . 
Oct-l-ene . . 
Oct-l-ene . . 

Temp. / OC 
. .  65 
.. 27 
. .  65 
. .  25 
. .  65 
.. 65 .. 25 
.. 65 
.. 65 

Time/h 
0.5 
3 
0.5 
5 
0.5 
3 
15 
0.5 
10 

Isomer ratio 
Productb % Yield of (B) to  (C) 

(A; Rl=Me) 80 
(B; R2=Ph) 87 
(B; R2=Ph) 87 
(Band C; R2=Bun) 95 82: 18 

(B and C; R2=C,H1,C) 88 83: 17 
(B and C; Ra=C,H,,) 94 83: 17 

(A; R1=Me) 100 

(B and C; RS=Bun) 94 90: 10 

(B and C; R2=C,HlS) 93 93: 7 

a Olefin (10 mmol) , PhSeCN (5 mmol), CuC1, (5 mmol) , and MeOH (10 ml) . b All new compounds gave satisfactory analytical and 
spectral data. C C,Hl, = n-hexyl. 
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AgI, CdI', HgII and HgI, and TlIII and T11 were almost of [CuCl,(C,H,N),] a t  65 "C for 0.5 h}, probably because the 
ineffective. Since the regiospecificity in the products co-ordination site is blocked. 
suggests electrophilic attack of the PhSe group on the The oxyselenation described here provides another 
olefins, the role of the metal salts which were effective method for organic synthesis using the easily accessible 
seems to be the removal of cyanide ion from phenyl seleno- ary13p4 and alkyl selenocyanates. 
cyanate by co-ordination. In fact, the yield of selenide was 
always lower if the pyridine adduct of these metal salts was 
used {i.e., only 9% of (A; R = Me) was obtained by the use (Received, 29th December 1976; Corn. 1405.) 
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