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summary A novel electrolytic transformation of olefins & into oxyselenides 

has been performed in high yields and high regioselectivitiea by elctrolyzing 

2 = 

olef ins in protic solvents (MeOH, AcOH, H20-M&N) containing Et4NX (X =Cl,Br, I) 

and diphenyl diselenide using platinum foils. 

Oxyselenenylation has been recognized as a powerful tool for functionali- 

zation in synthetic organic chemistry. 1) The most important strategy is how to 

introduce the seleno group into the target molecules. Phenylselenenyl halides 

PhSeX (X=Cl, Br) most widely used for alkoxy and acyloxyselenenylation are pre- 

pared by use of stoichiometric amount of bromine, chlorine, and sulfuryl chlo- 

ride. Meanwhile, phenylselenenamides, 2) phenylselenocyanate, 3) and phneylsele- 

nenic acid, 4,5) are useful reagents for hydroxyselenenylation, 6) however, pre- 

paration of these reagents are not straightforward. Reported here is a first 

example on electrolytic oxyselenenylation of olefins which is characterized by 

the factz; (1) The reaction is promoted electroch&mically with a trace amount of 

halide ion; (2) A direct hydroxyselenenylation can be performed without use of 

PhSeX (X=QH, NR2, CN); (3) high regioselectivity and yield in mild conditions. 
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X = cl, Br, I R- Me, H, AC 
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The oxyselenenylations were furnished by generating a halonium ion in situ 

in the electrolysis system, thus dehydrolinalyl acetate (1.57 mmol), diphenyl di- 

selenide (0.78 rnmll, ~e~rae~yl~ni~ bromide (TEA31 (0.05 mmol), and H2SO4 ') 

(0.03 mmol) in MeC%Z (30 ml) were electrolyzed at room temperature under a cons- 
_ 

tant Current (20 mA, 2.0 F/mol) using Pt foils (2x1.5 cm') in an undivided calf 

(entry i). The ratio of regio isomers was determined by HPLC " and the result 

obtained by US@ of TOAB are s~ar~zed in Table 1. Most of clefins provided 

the corresponding methoxy, hydroxy , and acetoxyselenides in high yields along 

with high regioselectivities (Markownikoff typs adduct). In particular, the 

electrolysis provides a very simple access to hydrcxyselenidea since the desired 

Products can be prepared by merely electrolyzing a mixture of O.&fin, (PhSe)Z, 

(0.5 ma1 eq), NaBr or TEAB (0.05 ml eq) in H2O-MeCN (2:6) at room temperature. 

In contrast, the reported hydroxyselenenylation using phenylselenenamides 9) and 

phenylselenenic acid 4,5,1@) requires rather carefully controlled reaction con- 

ditions along with costly reagents. 

Besides bromide iQn, both chloride and iodide ions are effective for the 

reaction although in the latter case the current efficiency was somewhat poor 

[ for cyclohexene in IWNi, Cl = 95% (1.4 Flmol), Br=96% cl.4 F~~ol), and 1~97% 

(4.5 F/mol)]. A half equimolar amount of (PhSe)2 is enough tc complete of the 

reaction. MO change was observed in ethylene ketalyl, acetoxyl, hydroxyl, and 

ethynyl groups after the electrolysis. o-Double bond of diene and triene (en- 

try h and jl is affected preferentially.") The electrolysis of B-pinene af- 

forded terpineol moiety by accompanying with sing opening of the cyclobutane 

system (entry k). The oxyselenenylation of enol acetate resuLted in a-phenyl- 

selenocarbonyl compound by spontaneous hydrolysis (entrym). 12) 

A reasonable mechanism can he envisioned for the oxyselenenylation. 

Hromonium ion or bromine electrochemically generated by two electron discharge 

can react immediately with (PhSe)2 producing PhSeBr. Attack of PhSeBr to the 

olefins followed by solvolysis would provide selenides 2 and bromide ion. 

The voltanunetric study revealed that initial oxidative discharge arises from 

bromide ian and neither frcm (PhSe)2 nor olefins. 13) , The electrolysis in 

the absence of bromide ion was unsuccessful. 14) 
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Table 1, Electrolytic Oxyselenenylation of Olefins 

sntry Olefin Electricity Selenide Yielda) Isomerb) 

& F/m01 2 = % ratio 

a 

b 

C 

d 

e 

f 

g 

h 

i 

k 

m 

J--dyOAc 

Go= 
AC 

8 \ 

1.4 

1.6 

1.7 

1.2 

1.5 

1.5 

1.5 

2.9 

5JC 

1.7 

3.2 

4.zd 

2.5 

3.0 

2.3 

2.6 

2.0 

3.0 

1.7 

2.0= 

11.0= 

OR 

SePh 

i&t 
SsPh 

t OMe 

SePh 

iii@ 
SePh 

*c@= 
G!FfYb 

SePh 

Meo ePh 
20Ac 

SePh 

SePh 

R=Me 96 

AC 98 

H 96e 

Me 91 

AC 96 

H 92f 

100/o 

100/o 

100/o 

Me 91 98/Z 

H 91e 100/o 

89 99.6/0.4 

Me 92 83/17 

H 94e 86/14 

80 lOOj3 

Me 90 99.5/0.5 

H 91@ 98/Z 

Me 83 100/o 

H 80e 98/2 

Me 91 99/l 

H 93e 99/l 

56 98/Z 

63 

95 

100/o 

100/o 
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a) Isolated yield. b) (Markawnikoff)/(anti-Markownikoff adduct). c) Sulfuri 

da was not used. d) Pyridine (0.14 mol eq) was used. e) MeCN-xi20 = 
6 ml-2 ml. f) MeCN-H20 = 8 ml-Cl.5 ml. 
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