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Preparation of 32P Labelled Compounds from Carrier Free 32P * 
(received on 8 November 1965) 

The increasing number of studies on 32P labelled phosphorothioate 
insecticides prompted us to study the preparation of 32P labelled compounds 
from carrier free 32P. 

32H3P0, had been already employed, as raw material, in the synthesis of 
these compounds by chemical (l) or exchange 3, reactions. We found a 
new technique (*) based on the reaction of carrier free 32P present in the resi- 
due of distillation of neutron irradiated sulphur (5), which is known to con- 
tain 32P formed by 32S (n, p)32P reaction, with inactive elements. 

Exhaustive data, on the chemical form of 32P present in irradiated sulphur, 
have not yet been published (6 ) .  32P is believed to be present at least in part as 
elementary phosphorus, or as phosphorus sulphides (7) .  

During the distillation of sulphur, in vacuo, substantial chemical changes 
must not occur in order for the 32P containing residue to be able to react, for 
example, with phosphorus and sulphur to give 32P,S5 or with phosphorus and 
chlorine to give 32PC13. 

The carrier free phosphorus prepared in this way can also exchange with 
organic or inorganic compounds. 

Samples with a 32P activity of 20-30 mC/g of sulphur were obtained from 
sulphur cylinders (weight = 30 g) by irradiation in the SORIN’S Avogadro 
reactor . 

After distillation in vacuo of the irradiated sulphur, red phosphorus and 
sulphur in the 2 : 5 ratio were allowed to react in the presence of the residue. 
The reaction of phosphorus with chlorine was carried on in the same way. 
After purification we found that the compounds were radioactive. The combi- 
nation yield was 50-95 % for 32PzS5 and 20-50 % for 35PC13. Yields are remark- 
ably influenced by oxidation reactions, which can affect sulphur during itra- 
diation, particularly if this latter is carried out in ail. 32P2S5 is not contaminated 
by 35S. 

This technique can be useful when applied for the preparation of all 32P 
labelled compounds whose syntheses require elementary phosphorus as raw 
material. Moreover, referring to the same amount of 32P, irradiated sulphur 
appears to be the cheapest material among those containing carrier free 3pP.  

* This investigation is a part of a research programme sponsored by Euratom. 
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32P2S5 and 32PCl, prepared by this technique were used in the synthesis 
of many samples of O,O-dimethyl-S-2(2-phenyl-ethylacetate) phosphorodi- 
thioate 32P (trade name : Cidial) and O,O-diethyl-O-(3-4-tetramethylenumbelli- 
ferone)phosphorothionate 32P (trade name : Dition). The specific activities 
ranged from 10 to 27 mC/mmoles. 

The exchange reaction between 32P residue of distillation of irradiated 
sulphur and preformed phosphorus compounds appeared to be less versatile. 

The reaction was studied under the conditions reported in Table I. 

TABLE I. Exchange reaction between 32P residue of distillation of irradiated sulphur and 
phosphorus compounds 

Compound 
Temperature 

OC 
Time of heating 

h 
Exchange yield 

% 

P,S, . . . . . . . . . . . . . . . .  
PCI, . . . . . . . . . . . . . . . .  
POCI, . . . . . . . . . . . . . . .  
PSCI, . . . . . . . . . . . . . . .  
(CH,O),POH . . . . . . . .  
(CH,O),PS,H . . . . . . . .  

300 
70-80 
105 
150 
130 
110 

3 
6 

10 
41 
10 
24 

42 
1 
5 
7.2 

38.2 
3.32 

The yield is of practical interest only for P2S5 and (CH,O),POH. 
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