
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

A NOVEL AND CONVENIENT SYNTHESIS FOR THE PREPARATION OF
DIALKYL TELLURIDES AND DITELLURIDES
Kuldip Kumar Bhasina; Ajay Gautama

a Department of Chemistry, Panjab University, Chandigarh, India

To cite this Article Bhasin, Kuldip Kumar and Gautam, Ajay(1988) 'A NOVEL AND CONVENIENT SYNTHESIS FOR THE
PREPARATION OF DIALKYL TELLURIDES AND DITELLURIDES', Phosphorus, Sulfur, and Silicon and the Related
Elements, 38: 1, 211 — 214
To link to this Article: DOI: 10.1080/03086648808079715
URL: http://dx.doi.org/10.1080/03086648808079715

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648808079715
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur, 1988, Vol. 38, pp. 211-214 
Reprints available directly from the publisher 

Photocopying permitted by license only 

0 1988 Gordon and Breach, Science Publishers, Inc. 
Printed in the United Kingdom 

A NOVEL AND CONVENIENT SYNTHESIS FOR THE PREPARATION OF 
DIALKYL TELLURIDES AND DITELLURIDES 

KULDIP KUMAR BHASIN* AND AJAY GAUTAM 
Department of Chemistry, Panjab University, 
Chandigarh-160014 (India) 

Abstract 
and quantitatively cleaves 
strongly basic medium to Tet-, and to Te2- in the presence 
of sodium dithionite. The reaction proceeds smoothly in 
water and in all solvents which are unreactive towards strong 
bases and nucleophiles. Subsequent addition of electrophiles 
affords dialkyl ditellurides and tellurides in excellent 
yields. 

Commercially available hydrazine hydrate rapidly 
lemental tellurium, Te,, in 

INTRODUCTION 

The field of organotellurium chemistry has grown rapidly over the 
last few years as a result of the development of tellurium "re- 

agents" that have unique and subtle applications in organic syn- 
thesislY2. As a result , diorganyl tellurides and ditellurides 
have frequently been used as starting materials and convenient 
synthetic methods for the synthesis of these compounds are desir- 

able. A useful approach t o  the synthesis of the title compounds 
is based on the alkylation of the telluride or ditelluride anion, 

respectively, which can be prepared from elemental tellurium by 
3 reaction with sodium formaldehyde sulphoxylate in aqueous alkali , 

sodium in liquid ammonia4 '5 , lithium triethyl-borohydride6 in 
THF, tetralkyl ammonium borohydride7 in toluene and alkyl lithium 
in THF . 
the convenient and selective electrochemical synthesis' of the 
title compounds. 

convenient method for the preparation of diorganyl ditellurides 
and diorpanyl tellurides. 

8 Recently ultrasonic techniques have also been used for 

We wish to report in this paper a new and 
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EXPERIMENTAL 

A l l  r e a c t i o n s  are c a r r i e d  o u t  under  a n i t r o g e n  atmosphere t o  

p r e v e n t  o x i d a t i o n  of t h e  oxygen-sens i t ive  t e l l u r i d e  and d i t e l l u -  

r i d e  i o n s .  Te l lur ium w a s  used i n  i t s  powdered grey  form and 

s t o r e d  i n  a d e s i c c a t o r .  

t i l l a t i o n  and were subsequent ly  deoxygenated w i t h  a stream of 

n i t r o g e n .  The H NMR s p e c t r a  were recorded  i n  C C 1  re la t ive t o  

TNS u s i n g  a Var ian  EM 390 o p e r a t e d  a t  90 MHz. 

The a l k y l  h a l i d e s  were p u r i f i e d  by d i s -  

1 
4’ 

P r e p a r a t i o n  of d i a l k y l  d i t e l l u r i d e s  (General  P r e p a r a t i o n )  

Te l lur ium (6.35 g ,  50 mmol) i s  added t o  a s t i r r e d  s o l u t i o n  of 

sodium hydroxide (3.0 g ,  75 mmol) i n  deoxygenated water (20 ml) .  

The mixture  i s  cooled i n  a water b a t h ,  and 100% hydraz ine  h y d r a t e  

(2 .5  g,  200 mmol) i s  added over  a p e r i o d  of 30 minutes  and stir- 

r i n g  is cont inued  f o r  an  a d d i t i o n a l  hour  a t  room tempera ture .  The 

a l k y l  h a l i d e  (50 mmol) is  t h e n  added dropwise over  a p e r i o d  of 

2-3 hours .  During t h e  a d d i t i o n ,  t h e  tempera ture  is main ta ined  a t  

15-2OoC. The end-point of t h e  a l k y l a t i o n  i s  i n d i c a t e d  by a s h a r p  

c o l o r  change from dark  brown t o  n e a r l y  c o l o r l e s s .  The mixture  i s  

t h e n  e x t r a c t e d  w i t h  s o l v e n t  e t h e r .  The o r g a n i c  l a y e r  i s  washed 

w i t h  water, d r i e d  over  anhydrous sodium s u l p h a t e  and t h e  s o l v e n t  

i s  removed by s low d i s t i l l a t i o n .  The r e s i d u a l  product  i s  d i s -  

t i l l e d  under  reduced p r e s s u r e  (Table  1). 

P r e p a r a t i o n  of d i a l k y l  t e l l u r i d e s  (General  P r e p a r a t i o n )  

Te l lur ium (6.35 g ,  50 mmol) i s  added t o  a s t i r r e d  s o l u t i o n  of 

sodium hydroxide  (6.0 g ,  100 mmol) i n  deoxygenated water (20 ml) 

cooled  i n  a water b a t h .  To t h i s  m i x t u r e ,  100% h y d r a z i n e  h y d r a t e  

(2 .5  g ,  200 mmol) is  added dropwise over  a p e r i o d  of 30 minutes  

and s t i r r i n g  i s  cont inued  f o r  an  a d d i t i o n a l  hour  a t  room tempera- 

t u r e .  To t h i s  d a r k  r e d  s o l u t i o n  i s  added sodium d i t h i o n i t e  

(23.7Ogy 125 mmol) por t ion-wise  and s t i r r i n g  is  cont inued  u n t i l  

t h e  r e a c t i o n  m i x t u r e  assumes a he terogeneous  of f -whi te  c o l o r .  It 
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i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  c o l o r  changes d u r i n g  t h i s  p r o c e s s .  

The s o l u t i o n  becomes deep b l u e  b e f o r e  t u r n i n g  of f -whi te .  During 

t h e  a d d i t i o n  t h e  mixture  i s  cont inuous ly  s t i r r e d  and cooled  w i t h  

ice .  

lowered t o  -lO°C and a l k y l  h a l i d e  (110 mmol) is  added over  a 

p e r i o d  of 2-3 h o u r s .  The r e a c t i o n  i s  al lowed t o  stir f o r  a n o t h e r  

5-6 h o u r s .  A heavy mass s e p a r a t e s  t o  t h e  bottom. This i s  e x t r a c -  

t e d  w i t h  s o l v e n t  e t h e r .  The o r g a n i c  l a y e r  i s  washed w i t h  water, 

d r i e d  over  anhydrous sodium s u l p h a t e  and s o l v e n t  i s  removed by 

slow d i s t i l l a t i o n .  The r e s i d u a l  product  i s  d i s t i l l e d  under  re- 

duced p r e s s u r e  (Table  1). 

Following t h e  complet ion of t h e  r e a c t i o n  t h e  tempera ture  i s  

D I S C U S S I O N  

We have r e c e n t l y  found t h a t  e l e m e n t a l  t e l l u r i u m  reacts w i t h  a n  

aqueous s o l u t i o n  of h y d r a z i n e  h y d r a t e  i n  t h e  presence  of a s t r o n g  

base  t o  g i v e  a dark  r e d  brown s o l u t i o n  c o n t a i n i n g  t h e  d i t e l l u r i d e  

an ion .  The r e a c t i o n  is accompanied by a b r i s k  e v o l u t i o n  of n i t r o -  

gen. The r e s u l t i n g  s o l u t i o n  reacts w i t h  a l k y l  h a l i d e s  t o  f u r n i s h  

d i a l k y l  d i t e l l u r i d e s  i n  almost  q u a n t i t a t i v e  y i e l d s  i n d i c a t i n g  
2- 

t h a t  a s p e c i e s  chemica l ly  e q u i v a l e n t  t o  T e  2 
The r e a c t i o n  proceeds  i n  water and i n  a l l  s o l v e n t s  u n r e a c t i v e  t o -  

wards s t r o n g  b a s e s  and n u c l e o p h i l e s  (Scheme A). 

is  c l e a n l y  formed. 

4Te + N2H4 + 4NaOH 

____+ 2Na2Te2 + 4H20 + N2 

2R-X + Na T e  ____3 R2Te2 + 2 N a X  (X=halogen) 
2 2  

(Scheme A) 

2- 
Attempts  t o  reduce  e l e m e n t a l  t e l l u r i u m  t o  t e l l u r i d e  a n i o n ,  T e  

by h y d r a z i n e  h y d r a t e  w e r e  u n s u c c e s s f u l .  

a n i o n  o b t a i n e d  by reducing  t e l l u r i u m  w i t h  h y d r a z i n e  h y d r a t e  can  

b e  reduced smoothly t o  t h e  t e l l u r i d e  an ion  by f r e s h  sodium d i -  

t h i o n i t e  i n  t h e  presence  of a s t r o n g  b a s e  (Scheme B ) .  

However, t h e  d i t e l l u r i d e  
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Na2Te2 + Na2S204 + 4NaOH 

2R-X + Na2Te - R2Te + 
(Scheme B) 

2Na2Te + 2Na2S03 + 2H20 
2NaX (X=halogen) 

The extension of this method €or preparing diary1 analogs is curre 
ntly under investigations. In view of the inexpensive and readily 
available starting materials, we feel that the one pot high- 
yield synthesis reported herein may represent the simplest method 
currently available. 
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