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SYNTHETIC COMMUNICATIONS, 2 1 ( 1 7 ) ,  1 7 2 9 - 1 7 3 4  ( 1 9 9 1 )  

A CONVENIENT METHOD FOR THE PREPAXATION 

OF DIARYL TELLURIDES AND DIARYL SELEITIDZS 

Ghuanfeng Chen, Mei Qiu, Xun Jun Zhou" 
Chemistry Department, Hangzhou University, 
Kangzhou, Z J  310028, P.R.China 

ABSTRACT: Sodium hydrogen telluride or selenide reacts 
raDidly with aryldiazonium fluoborates to give the 
corresponding symmetric diaryl tellurides or selenides. 

Sodium hydrogen telluride has been used for many 

organic synthetic reactions as a reducing agent or a 

nucleophile since 1975 . Recently we reported a 
nucleophilic substitution reaction of sodium hydrogen 

telluride with active ar-yl halides. The products are 

corresponding tellurophenols which can be subsequently 

oxidized to diaryl ditellurides . 

1 

2 

DMF NaHTe + ArX - ArTeH lo' ArTeTeAr 

In consideration of' the electrophilic reactivity of' 

aryldiazonium fluoborate we tried the reaction of it 

with equimolar sodium hydrogen telluride in dimethyl- 

formamide. However, there was obtained not only the 

expected diaryl ditelluride, but also diary1 telluride 

f:- To whom correspondence should be addressed. 

1 7 2 9  

Copyright 0 1991 by Marcel Dckker, Inc. 
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1730 C H E N ,  QIU, A m  ZHOU 

which was t h e  ma jo r  p r o d u c t .  Obviously,  d i a r y l  

t e l l u r i d e  was formed by t h e  a t t a c k i n g  of t h e  s t r o n g  

e l e c t r o p h i l e ,  a r y l  c a t i o n  A r  on t h e  p r imary  p r o d u c t  

t e l l u r o p h e n o l ,  b e f o r e  i t  was o x i d i z e d  t o  t h e  cor respon-  

d ing  d i t e l l u r i d e .  Thus if we i n c r e a s e  t h e  mol r a t i o  

of t h e  a ry ld i azon ium f l u o b o r a t e ,  we s h a l l  e x p e c t  d i a r y l  

t e l l u r i d e  t o  be t h e  o n l y  p r o d u c t .  We t h e n  changed t h e  

mol r a t i o  of A r N 2  BF4-/NaHTe t o  2/1, and g o t  o n l y  

d i a r y l  t e l l u r i d e  ( s e e  Tab le  1 ) .  The r e a c t i o n  mechanism 

could  be  o u t l i n e d  a s  f o l l o w s :  

+ 

+ 

+ + A r N 2  BF -- A r  + N2+ BF - 4 4 
1 a-g 
+ + A r  + NaHTe - ArTeH + Na 

2a-g 
+ + Ar + ArTeH - A r 2 T e  + H 

3a-g 

When we u s e d  sodium hydrogen s e l e n i d e  i n s t e a d  of 

sodium hydrogen t e l l u r i d e  i n  t h e  above r e a c t i o n ,  d i a r y l  

s e l e n i d e  was o b t a i n e d  ( s e e  Table  2 ) .  

NaHSe + 2ArN2 BF4 - Ar2Se + -  

1 a-f 4a-f 
The r e a c t i o n  l i s t e d  i n  Table 1 and 2 r a n  q u i c k l y  

unde r  m i l d  c o n d i t i o n s ,  t h e  y i e l d s  were modera te  h igh .  

Thus  a new method of s y n t h e s i s  of symmetric d i a r y l  

t e l l u r i d e s  and s e l e n i d e s  i s  g iven .  Comparing w i t h  

methods r e ~ o r t e d j - ~ ,  i t  has  t h e  advantages  o f  

conven ien t  m a n i p u l a t i o n ,  s h o r t  r e a c t i o n  t ime,  e a s i l y  

o b t a i n e d  s t a r t i n g  m a t e r i a l s  and modera te  y i e l d .  
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PREPARATION OF DIARYL T E L L U R I D E S  AND S E L E N I D E S  1731 

Table 1 .  The r e a c t i o n  of sodium hydrogen t e l l u r i d e  w i t h  
two equiva len t  a r y l  diazonium f l u o b o r a t e  i n  DMF 

1 A r  Producta Yieldb m.p. ("c) 
( % I  found' repor ted  

a 2-CH C H 3a 79 37 37-3u9 3. 6 4 
3 6 4  b 4 - C H  C H 3b 6.5 66-67 o3 

c 4-CH 3 OC 6 4  H 3c 83 52-53 53-543 
d 4 - C 1 C 6 H  4 3d 70 93.5-91~ 9 3 - 9 p  

e 4 - B r C  6 H 4 3e 81 11  9-1 20 1211° 

'6'5 3f 54l o i l  4l 

g 2-C,oH7 38 7511 120-122 126' 

a, confirmed by ' H  NMR, IR, MS and Elem.Ana1. 
b, i s o l a t e d  y i e l d  
c ,  uncorrec ted  

Table 2. The r e a c t i o n  of sodium hydrogen s e l e n i d e  w i t h  
two e q u i v a l e n t  a r y l  diazonium f l u o b o r a t e  i n  E t O H  

b m.p. ("GI 1 Ar Producta Yield 

( $ 1  found' r e p o r t e d  

a 2-CH C H 4a  63 61 61 -6z9 3 6 4  
b 4 - C H  C H 4b 3 6 4  

3 6 4  

4 

61 67-68 69-69.5 14 

c 4 - C H  OC H 4c 6 8  48-49 1~8' 

4d 63 914-95 95-9616 
16 

d 4-ClCgH 

e 4-BrC6% 40 a1 112-7 1 3  111L-115 

' C6H5 4f 60d o i l  2 3  
.- 

a b c ,  same as a b c i n  Table 1 .  
d ,  a f t e r  p u r i f y i n g  w i t h  column chromatography. 

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 1
0:

00
 3

0 
Ja

nu
ar

y 
20

15
 



1732 C H E N ,  Q I U ,  A N D  Z H O U  

General procedure f o r  the preparati-on of diaryl tellu- 

r'ides, exemplified by bis (4-~hlorophenyl)telluride(3d) : 

Tellurium powder ( 0 . 6 J l g ,  Smmol) and sodium borohy- 

dride (O.23g, 6mm01) are placed in a 50 ml three-necked 
flask. The flask is then evacuated and purged with 

nitrogen three times. Dimethylformnmide (10 ml) is 

syringed in. The mixture is Stirred and heated at 80°C 

for half an hour and a dark purple solution is then 

formed, ATter it is cooled in an ice-water bath, a 

solution of 4-chlorophenyldiazonium fluoborate (2.J$3g, 

1 1  mmol) in DMF (4 ml) is slowly injected in by a 
syringe. The reaction runs quickly with evolving of 

nitrogen. Then the mixture is stirred for further 15 

min. to complete the reaction. After filtration, the 

filtrate is added with 30 ml of water, extracted with 

ether(3X20 m l ) .  The combined organic extract is washed 

with brine (2x20 ml), dried by anhydrous magnesium 

sulfate, and concentrated to an orange solid, weighs 

1.22g, yield 70%. The crude product is recrystalized 

from ethyl alcohol to give pale orange crystals, m.p. 

93.5-94"C, H N M R :  7.15(d, !CHI, 7.57(d, 4H) ppm; Elem. 
Anal: Calcd for CI2H8Cl2Te; C, 1.~1.10; H, 2.30. Found: 

1 

C, 41.63; H, 2.33. 

General procedure f o r  the preparation of diaryl sele- 

nides, exemplified by bis(2-methylphenyl) selenide(4a): 
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P R E P A R A T I O N  OF D I A R Y L  T E L L U R I D E S  AND S E L E N I D E S  1733 

Selenium powder (O.4g, s n i m o l )  and sodium borohydride 

(0.21g, 5.5 mmol) a r e  p l a c e d  i n  a 50 m l  three-necked 

flask. The f l a s k  i s  t h e n  evacuated and purged w i t h  

n i t r o g e n  t h r e e  t imes.  Abs.  e t h y l  a l coho l  (10 m l )  i s  

sy r inged  i n .  Tne r e a c t i o n  t akes  p l a c e  r a p i d l y  and 

selenium powder i s  then  disappeared t o  g ive  an almost 

c o l o r l e s s  s o l u t i o n .  The r e a c t o r  i s  cooled i n  an i c e -  

wa%er ba th  for s e v e r a l  min.,  a s o l u t i o n  of 2-methyl- 

phenyldiazonium f l u o b o r a t e  (2.27g, 11 mmol) i n  DKF (4 
m l )  i s  s lowly i n j e c t e d  i n  by a s y r i n g e .  The r e a c t i o n  

runs qu ick ly  w i t h  evo lv ing  of n i t r o g e n .  Then the  

mix tu re  is s t i r r e d  f o r  f u r t h e r  20 min.. Af t e r  f i l t r a -  

t i o n ,  t he  f i l t r a t e  i s  added wi th  50 m l  o f  e t h e r ,  washed 

w i t h  wa te r  (3x20 m l ) .  The o rgan ic  l a y e r  i s  d r i e d  w i t h  

anhydrous sodium s u l f a t e ,  and concen t r a t ed  t o  a s o l i d ,  

weighs 0.82g, y i e l d  63%. The crude product  i s  r e c r y s -  

t a l i z e d  from e t h y l  a l c o h o l  t o  give r e d  c r y s t a l s ,  m . p .  

61'C, 'H NMR: 2 . 3 7 ( s ,  6 H ) ,  :.18(m, 8 H )  ppm; Glem.Ana1.: 

Calcd for C H Se: C,  64.37; H,  5.40. Found: C, 64.75; 

H, 5.61. 
74 14 

Acknowledgement: This p r o j e c t  i s  supported by t h e  
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