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i n
Abstract: Complexes of the general formula M[S3P(OR)]2 where M= Th and R= Me, Et, Pr , Bu  and Ph have 

been synthesized by reacting M(NO ) 4 6H2o and dipotassium salts of corresponding trithyophosphates  in 1:2 3

molar ratio in refluxing methanol than isolates using benzene. These complexes have been characterized by 
1 31 31 elemental analysis, molecular weight measurement, IR and NMR ( H and P ) studies downfield shift of about [

P =  25-33 PPM] have observed.  

Keywords – Alkyl trithiophosphate, Th (No3) donor bases, bipridyl, 1,10- phenanthroline.  4  Nitrogen 
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/Introduction:-  

 The  information  about  the  m e t a l  

derivatives  of  O-  alkyl  ( a r y l )  
1trithiophosphates  is rather scanty, a very few reports 

are available in the literature. 

      The brief historical survey clearly indicates that 

out of all main group elements and transition metals 

the chemistry of trithiophosphato the derivatives of 

Mg, Ca, Sr, Ba, P, As, La and Th elements which have 

not been studies as yet. In view of this  the continuing 

interest in this area is mainly due to the industrial 

utility of these compounds as their novel structural 

feature. The literature survey however revealed that 

except few patents no work appear to be carried out on 

alkyl (aryl) trithiophosphates of these elements. So,  it 

was considered of interest to synthesize the 

derivatives of Th with alkyl trithiophosphates ligand 

and  get a comparative view of these with the 

corresponding open chain derivatives. 
Result & Discussion –  

The complexes of the general formula Th[S P(OR)]  3 2

have been prepared by the reaction of the  

Th(NO ) 4H O wi th  d ipo ta s s ium sa l t s  o f 3 4 2

corresponding trithiophosphates in 1:2 molar ratio in 

refluxing methanol The products were separated out 

using benzene  

Those complexes are dirty- white solids soluble in 

methanol, benzene and are the insoluble in hhexane, 

light petroleum etc. obtained complexes are non- 

volatile and tend to decompose on heating above 180◦ 

c . 

Addicts of Thorium trithiophosphates with nitrogen 

donor bases such as 2, 2  bipyridyl  and 1,10- 

phenanthroline in 1:1  molar ratio have been obtained 

by the reaction of both reactants in methanol:

1  
NMR Spectra [ H and  P]  

The 'H NMR Spectra of these derivatives and their 
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adducts with nitrogen donor bases (Table- 7 ) and( 

Table 8 ) respectively.  

  the number of  resonance signals and their 

integration ratios are in accordance with the 

stoichiometry of these complexes. In adducts the 

spectra shows slight up field shift with usual 

resonance peak patterns compared to their position in 

the parent. The 4,4 protons (of 2,2'- bipyridyl) depict 

signals at &7.85-8.80 ppm and  aromatic protons of 

1,10- phenonthroline adducts appeared as a broad 

resonance signal in the region & 8.20 - 9.20 ppm  
Electronic Spectral studies (Table –5, 6 ) 

The Electronic spectra of the complexes show a 

Single Electronic transition band in the region 227-

219 mm which are lower wave length in comparison 

to corresponding dipotassium salt of trithiophosphate 

while in the adducts showing shifting towards higher  

wavelength  
Experimental 

  Weighted amount of sample (0.2-0.4g) was taken in a 

beaker and boiled with minimum volume of 

concentrated nitric acid to decompose the compounds 

till dryness. This process was repeated again and 

dilute with 100 ml  of distilled  water 10% boiled 

oxalic acid solution added to it with stirring. 

The Precipitate was filterd (WhatmanY2), wash with 

3.5 cm3. Hcl acid solution and 2.5 g oralic acid in 100 

cm3 distilled water and finally by water. The 

precipitate was ignite and weighted as ThO2.  

Dipotassium salts of alkyl trithioposphate have 

prepared by reacting respective alcohols on 

phosphorus penta sulphide in presence of base in 3:1:3 

molar ratio.  

A methanolic solution of thorium (iv) nitrate 

tetrahydrate (2.2563g, 4.08 mmole) and K2 [S3P(OR) 

] 2 (1.079), g, 8.10mmole) were mixed and refluxed 

for about 10 hours. The solid obtained was extracted 

using benzene.  

For adducts, a methonlic solution of nitrogen donor 

bases was added dropwise with constant stirring to a 

methanolic solution of thorium trithiophosphate 

derivatives, a pink colur precipitate was obtained in 

both cases.  

Elemental analyses were carried out by standard 

procedure. Molecular weights were measured on a 
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Knauer- vapour pressure osmometer in benzene 

solution. IR spectra were recorded as KBr pettets or 

NuJol mulls on a perkin- Elmer spectrophotometer 

model 577 in the range 4000-200 cm-1.   
 And DMSO do and 31p NMR IN THF were recorded 
on a JEOL FX900 spectrometer using TMS(for 1H) 
and H  PO (for 31p) as internal and external reference, 3 4 

respectively. 
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