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SYNTHETIC COMMUNICATIONS. 23(10), 1403-1408 (1993) 

SAMARIUM DIIODIDE-INDUCED REDUCTION OF ELEMENTAL 

SELEhTfUM LEADING TO A SELENOLATE ANION SPECIES. 

A SELECTIVE SYNTHESIS OF DIACPL DISnENIDES 

Department of chemistry, Hangzhou Univers i ty ,  

H€iIl@lOU 310028 P.R. C & l U  

ABSTRACT: ElemeILtaL SeleIlLUm was reduced by Sam€U'iUm 

di iodide in THF to  produce selenolate anion spec ie s  

which reacted with acy l  chlorides t o  g ive  d iacyl  

d ise lenides  in good y i e l d s  under m i l d  and n e u t r a  

condi t lons .  

samarium al iodiae  i s  a strong one-electron transf- 

er reducing reagent and much a t t e n t i o n  has recent ly  

been, pa id  to  its u t i l i z a t i o n  i n  Organic Synthed6' .  

we have previously reported some deoxygeaatlon and 

reduction of organic; substrates  with SmIZ and aldol -  

To whom correspondence should be  abdressed. 
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1404 JIA, ZHANG, AND ZHOU 

like r e a c t i o n  hetween a-haloketone and aldehyde6 med- 

i a t e d  hy s ~ I ~ ~ ~ ~ .  To o u r  knowledge, most c o n v e n t i o n a l  

methods f o r  the p r e p a r a t i o n  of  d i a c y l  d i s e l e n i d e s  ma- 

de u6e o f  u n s t a b l e  and t o x i c  r e a g e n t s  o r  a l k a l i  metal  

s a l t s ?  Here w e  wish to report that s d 2  reduces elem- 

e n t a l  selenium t o  SeZ2- s p e c i e s  vh lch  r e a c t s  w i t h  a c y l  

c h l o r i d e s  t o  g i v e  d i a c y l  d i s e l e n i d e s  i n  good y i e l d s  

under m i l d  and n e u t r a l  c o n d i t i o n s .  

Samarium a l i o d i d e  r e a u c e s  amorphous se l en ium t o  
2- 5 s p e c i e s  w i t h  an e x c e l l e n t  s e l e c t i v i t y  i n .  THF . SeZ 

We found t h a t  a d d i t i o n  o f  amorphous selenium t o  a deep  

hlue s o l u t i o n  of SmI2 I n  THF r e s u l t e d  i n  a r a p i d  chan- 

ge  o f  - lour of t h e  s o l u t i o n  t o  brown, i n a i c a t i n g  t h a t  

t h e  amorphous se l en ium had been reduced by S m I Z .  on 

the o t h e r  hand, i t  was very  d i f f i c u l t  t o  r e d u c e  metal-  

li(z selenium t o  Se2'- s p e c i e 6  w i t h  ~ ~ 1 2 ;  t h e  THF 60lu-  

t i o n  w a s  s t i l l  deep h l u e  a f te r  tfie mix tu re  of  m e t a l l i c  

se lenium and the s o l u t i o n  o f  smI2 i n  THF was s t i r r e d  

for 12h, showing t h a t  t h e  ra te  o f  r e d u c t i o n  of metall-  

i c  selenium by SmI2 was aery slow. The a c y l a t l o n  o f  

SeZ2- s p e c i e s  w i t h  a c y i  chlorides at  room tempera tu re  

ia t h e  p r e s e n c e  of HMpp; gaEe t h e  e x c l u s i v e  d i a c y l  di6- 

eletIide6 i n  good yields. The a d V a ~ t a g e 6  of t h e  r e a c t i -  

on a r e  e x c e l l e n t  s e l e c t i v i t y ,  m i l d  a n d  n e u t r a l  c o n d i t -  

ions, and s i m p l e  o p e r a t i o n .  The r e a c t i o n  i s  6nown i n  

Scheme and t h e  r e s u l t s  a r e  summarized i n  T a b l e  1 .  
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DIACYL DISELENIDES 1405 

Scheme 

2- R C O C l  
Se2 - RCOSe-SeCOR 

HMPA 
Se + SmI2 THF 

Experimental  

~ p s  were uncorrec ted .  IR s p e c t r a  were recorded  

with a PE-68.3 spectrometer .  NMR s p e c t r a  were recorded  

with a PMX-60 spec t rometer ,  u s i n g  TMS as i n t e r n a l  

Standard. 

General  procedure : 

The amorphous selenium(2mmol) was added t o  a sti- 

r r e d  deep blue s o l u t i o n  of SmX2(2.2mmol) in THF(22ml)  

a t  room temperature  under n i t r o g e n .  A f t e r  2- jminutes ,  

the deep b lue  C O l O U r  of t he  s o l u t i o n  d isappeared  and 

t h e  s o l u t i o n  became brown. The r e s u l t i n g  solution was 

s t i r red a t  room temperature  under n i t r o g e n  for 0.5h. 

The HMpA( 1ml) a d  aCyl chloride(3mmol) in THF( Zml) 

were then added successively t o  t h e  solution w i t h  syr- 

inge,  and  the  mixture  was s t i r r e d  a t  room t empera ture  

under n i t r o g e n  for 5h. Then t h e  r e a c t i o n  mixture  ~ a 6  
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1406 JIA, ZHANG, AND ZHOU 

Table I. p h y s i c a l  proper~ ies  of D i a c y l  D i s e l e n i d e s a  

E n t r y  mp( lit .  ) Y i e l d  IR(KBr) 'H N M R (  C D C l 3 )  2 
o c  C Xb (cm-') 

130-131 

(131-13.2) 

109-1 10 

(110-111.5) 

9 8- 99 

121- 122 

(122- 124) 

152- 153 
(150-151) 

97-98 

( 94-95 1 
10>106 

(106-107) 

60-61 

(62-63) 

87 

at, 

83 

85 

82 

76 

91 

94 

1735 
1 b80 

I">> 

1710 

1722 

1684 

1730 

1690 

1736 

1702 

1737 
1696 

1721 

1703 

1 '126 

a. ~ l l  products gave G P '  ;factory elemental analyses; 

b.  Isolated yields; c. Ref. 4; 

D
ow

nl
oa

de
d 

by
 [

M
ic

hi
ga

n 
St

at
e 

U
ni

ve
rs

ity
] 

at
 1

3:
16

 0
6 

Ja
nu

ar
y 

20
15

 



DIACYL DISELENIDES 1407 

d i l u t e d  w i t h  e the r (40ml )  and f i l t e r e d .  The  e t h e r e a l  

solution w a s  washed with water(40mlx3) ,  dried o v e r  

Mg.504, and t h e  s o l a e n t  was removed by e v a p o r a t i o n  und- 

e r  reduced p r e s s u r e .  The crude p r o d u c t  wa6 p u r i f i e d  by  

r e c r y s t a l l i z a t i o n  from cyclohexane. The p r O d U C  t wa6 

i d e n t i f i e d  by e l emen ta l  a n a l y s i s ,  I R  and NpR. 

Acknowledgement: we a re  grateful t o  t h e  Nat ional  Natu- 

ral Sc ience  Foundation of china f o r  f i n a n c i a l  s u p p o r t .  
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