
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 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

Synthesis of Pure O,O,S-Trialkyl Phosphorodithioates
P. J. Lakea; R. A. G. Marshalla

a School of Chemistry, Thames Polytechnic, London

To cite this Article Lake, P. J. and Marshall, R. A. G.(1979) 'Synthesis of Pure O,O,S-Trialkyl Phosphorodithioates',
Phosphorus, Sulfur, and Silicon and the Related Elements, 5: 3, 375
To link to this Article: DOI: 10.1080/03086647908077741
URL: http://dx.doi.org/10.1080/03086647908077741

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/10.1080/03086647908077741
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur 
1979, Vol. 5, pp. 375 

0 Gordon and Breach Science Publishers Ltd.. 1979 
Printed in Great Britain 

SHORT COMMUNICATION 

Synthesis of Pure O,O,S-Trialkyl Phosphorodithioates 
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(Received July 31,1978) 

Esters of phosphorodithioic acid are of importance 
in pesticide formulations' and as oil additives.* The 
widely used method of preparation is to reflux the 
alkali metal salt of dialkyl phosphorodithioic acid 
with an alkyl bromide in alcoholic s ~ l u t i o n , ~  i.e. 

Isobutyl and isopropyl esters have been prepared 
by refluxing in ethanol solvent for 4-5 h. The 
ethanol was then removed by distillation under 
reduced pressure and the product extracted with 
diethyl ether. This was twice washed with water, 
dried with magnesium sulphate and the diethyl ether 
distilled off (typical yield 64%). 

The purity of O,O,S-triisobutyl phosphorodithio- 
ate was however found by GLC to be only 97%. The 
principal impurity (2.3%) was identified by 
GLC/MS as 0-ethyl 0,s-diisobutyl phosphoro- 
dithioate (Structure 1). This was presumed to have 
arisen from substitution of the isobutyl group in the 
salt or ester by an ethyl group from the ethanol 
~ o l v e n t . ~  

Structure 1 Structure 2 

Vacuum distillation at temperatures from 90- 
95OC (0.1 x 
bar) failed to reduce the concentration of this 
impurity. It is therefore recommended that the 
synthesis be carried out in an alcohol solvent with an 
alkyl group which is the same as that in the 
phosphorodithioate salt, e.g. isobutanol in this 
instance. Repetition of the synthesis in this solvent 
provided a product as expected with a purity of 
greater than 99%. In addition the yield improved to 
80% under identical conditions to those above due 
probably to the higher reflux temperature in this case 
(99.5OC, cf. 78.5"C). 

A second minor impurity formed whether the 
solvent was ethanol or isobutanol was O,O,O-tri- 
isobutyl phosphorothioate (approx. 0.5%) (Struc- 
ture 2). This compound probably arises from 
thermal decomposition of the O,O,S-trialkyl 
phosphorodithioate itself as it has been shown to be 
the major product of degradation in pentadecane 
solution at 220°C.5 

bar) to 154-156°C (3.3 x 
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