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SYNTHETIC COMMUNICATIONS, 23(12), 172 1-1725 (1993) 

SYNTHESIS 

Lue Ping 

Chemistry 

OF ORGANIC DISELENIDE USING Z I N C  POWDER 

* Zhou Xunjun 

Department, Hangzhou University,  Hangshou, 

Z J  310028, P. R. China 

Abstract: A new s y n t h e t i c  method of  d i se l en ide  by 
reducing element selenium wi th  z inc  powder i n  basic 
environment, and then  r e a c t i n g  with e l e c t r o p h i l e s  is 
described. Nine d i s e l e n i d e s  are synthesized with 
y i e l d s  between 52-90%. 

With the  development of  organoselenium chemistry,much 

a t t e n t i o n  has been pa id  t o  the syn thes i s  of selenium 

reagents  in r ecen t  years’. Both a ry l se l eno  c a t i o n  and 

anion produced by reduct ion  of d i se l en ides  a r e  

decessors  of  many organo-selenium compounds2. Seve ra l  

syn the t i c  methods f o r  d i s e l e n i d e s  have been reported: 

r e a c t i o n  of  M2Se2 (M:Li, Na, K) wi th  var ious  e l e c t r o -  
philes3-l0; hydro lys i s  o f  RSeMgX 11-14 o r  ArSeCN 15,16, 

reduction of carbonyl compounds w i t h  H2Se and comblna- 

t i o n  of sodium selenophosphoric d i e t h y l  e s t e r  wi th  

pre- 

* 
To whom correspondence should be addressed. 
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1722 LUEANDZHOU 

diazo  fluoroborate”.  However, most of the  e x i s t i n g  

methods o f  p repara t ion  of  d i s e l e n i d e s  a r e  gene ra l ly  

troublesome and t ox ic .  

We s h a l l  now r e p o r t  a very simple syn the t i c  method 

f o r  d i se l en ide .  Element selenium is reduced by z i n c  

powder i n  sodium hydroxide t o  produce disodium 

d i s e l e n i d e ,  followed by t rea tment  of va r ious  e l e c t r o -  

phi l ies (  Scheme I). 

Scheme I 

Zn + 2Se + 2NaOH __t Na2Se2 + Zn(OH)2 

Na2Se2 + 2RX -b RSeSeR 

The r e a c t i o n  time f o r  aryl h a l i d e  system (12hr s )  is 

longer  than f o r  a l k y l  ha l ides (2hr s ) .  This rule is i n  

according w i t h  t h e  a c t i v i t y  of  a l k y l  o r  a r y l  halide.  

The c h a r a c t e r i s t i c  of  t h i s  s y n t h e t i c  method is one- 

p o t  r e a c t i o n ,  easy t o  perform, easy t o  ob ta in  raw 

m a t e r i a l  and t o  avoid u s i n g  t o x i c  se lenoreagents .  The 

r e a c t i o n  is under room temperature w i t h  good y i e l d s  

between 52-90%. It is a u s e f u l  s y n t h e t i c  method both 

f o r  aromatic and for a l i p h a t i c  d i se len ide .  

EXPERIMENTAL SECTION 

A mixture o f  selenium (0.8g, lOmmol), z i n c  powder(90%, 

0.4g 5.5mmol) (washed by ac id ,  base, water and d r i e d  

i n  vacuo) and aqueous sodium hydroxide(2,5N, 8ml) was 
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1724 LUE AND ZHOU 

s t r i r r e d  a t  8OoC f o r  2 h r s  under  n i t r o g e n .  A deep brown 

s o l u t i o n  was obta ined ,  cooled  t o  room tempera ture  and 

then  added a l k y l  o r  aryl h a l i d e  (10mmol). The r e a c t i o n  

time was l i s t e d  i n  Table  I. After f i l t r a t i o n ,  t h e  resi- 

due was washed by s o l v e n t  (10mlx3) (See Table I),  t h e  

o rgan ic  l a y e r  was s e p a r a t e d ,  washed by water and d r i e d  

by anhydrous MgS04. Concen t r a t ion  t h e  d r i e d  s o l u t i o n  

w i t h  Rotavapor t o  g i v e  c rude  d i s e l e n i d e .  We can p u r i f y  

t h e  s o l i d  product  by r e c r y s t a l l i z a t i o n  and chromato- 

graphy t h e  l i q u i d  p roduc t  on s i l i c a  g e l  ( p e t  e t h e r  o r  

CH2C12) .  The product  was examined by 'HI?MR, M.p.,and 

E.A.. 

P r o j e c t  Supported by t h e  Na t iona l  Sc ience  Fund, P. R.  

China 
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