
ISSN - 2456-7736
http://ijircms.com/

JIRCMS Vol.: 06 ll Issue 03 ll Pages 13-16 ll Sep      2022

O-Alkyl(Aryl) Trithiophosphato Derivatives Of Alkaline Earth Metals: Mg,Ca,Sr 

and Ba
Dr.  Upendra Singh, Department of Chemistry, Raj Rishi College, Alwar, Rajasthan (India)
Dr. Madhu Sharma, Department of Chemistry, Govt.G.D.College, Alwar, Rajasthan (India)

Email:- dr.usingh09@gmail.com
                                                                                           

i n
Abstract: Complexes of the general formula M[S P(OR)] ;Where M= Mg,Ca,Sr and Ba  And  R= Me, Et, Pr , Bu  3

and Ph  have been synthesized conveniently by the reaction of anhy.MCL and dipotassium salts of 2 

trithiophosphoric acids in aqueous medium in 1:1 molar ratio.
The derivatives have been isolated by filtering the reaction mixture. These complexes have been characterised by 
elemental analysis, electronic transition studies and IR studies.
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Introduction
The information about the derivatives of O-alkyl 
(aryl) trithiophosphates is quite spare. The brief 
historical survey presented clearly indicates that out of 
all main group elements no work appear to be carried 
out on the chemistry of O-alkyl(aryl)trithiophosphates 
of Mg, Ca, Sr, Ba as yet.
so it was considered of interest to synthesied the 
derivatives of Mg, Ca, Sr and Ba with O-
alkyl(aryl)trithiophosphates ligand and get a 
comperative view of these with the coresponding open 
chain alkyl (aryl) trithiophosphates derivatives. The 
continuing interest in this area is mainly due to the 
industrial utility of the compounds as well as their 
noval structural features.
Result and Discussion
O-Alkyl(aryl)trithiophosphato derivatives of the 
alkaline earth metals have been synthesized by 
reaction of metal chlorides(anhy.) with the 
corresponding dipotassium slats of trithiophosphoric 
acids in 1:1 molar ratio in aqueos medium. The 
product were extracted using filter.

MCl  +  K [S P(OR)]  Water   M[S P(OR)]   +   2KCl  2 2 3 3

i nwhere ( M= Mg, Ca, Sr and Ba ; R= Me, Et, Pr , Bu  and Ph )

These reactions are quite facile but to ensure 
completion of the reaction, mixture has been refluxed 
for about 6-8 hours.
 These complexes were found to be white solids which 
are sparingly soluble in DMSO and insoluble in most 
of the organic solvents as well as in aqueous medium. 
There is no effect of heating on these complexes up to 
320-340^C indicating that these thermally quite stable 
in nature.
On the basis of IR UV spectral data a tentative 
geometry for the M (II) O-alkyl(aryl) trithiophosphat-
es have been proposed.

IR Spectral Studies
IR spectra of O-alkyl(aryl)trithiophosphates 
derivatives of alkaline earth elements have been 

-1recorded in the region 4000-200 cm .
   The important characteristics IR absorption bands of 
these complexes are as follow :

-1
(i) The absorption bands in the region 4000-200 cm  

exhibites the  characteristic C-H stretching 
vibrations associated with the methyl ,methylene 
and methyne moiety.

(ii) The appearance of storng absorption band at 700-
-1

640 cm  have been attributed to the v[P=S] 
stretching vibretions.

-1
    A band of medium intensity at 545-525 cm  is 

assigned to v[P=S] stretching vibrations.
(iii) A new medium intensity absorption band 

-1appeared at 420-390 cm  assigned to v[M-S] 
stretching vibrations indicating the formation pf 
metal sulfur bond.

(iv) The appearance of two characteristic strong 
-1

absorption bands at 1090-980 cm  and 900-840 
-1cm  are assigned to v[(P)-O-C] and v[P-O-(C)] 

stretching vibrations, respectively.
 (v) [(P)-O-C] stretching modes are probably coupled 

with the vibrations of atoms in their vicinity.
Electronic Spectral Studies
 The electronic spectra of O-alkyl (aryl) trithiophos-
phates derivatives of alkaline earth elements in DMSO  
show a broad electronic transition band in the range 
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225.0-193.5 nm which may due to charge transfer 
transition .
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