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Abstract: Complexes of the general formula M[S,P(OR)] ; Where M=Mg,Ca,Srand Ba And R=Me, Et, Pr, Bu"
and Ph have been synthesized conveniently by the reaction of anhy.MCL, and dipotassium salts of
trithiophosphoric acids in aqueous mediumin 1:1 molarratio.

The derivatives have been isolated by filtering the reaction mixture. These complexes have been characterised by
elemental analysis, electronic transition studies and IR studies.

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, Baas yet.

so it was considered of interest to synthesied the
derivatives of Mg, Ca, Sr and Ba with O-

\o alkyl(aryl)trithiophosphates ligand and get a
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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(aryDtrithiophosphato 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)] + 2KClI

where (M=Mg, Ca, Srand 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
innature.

On the basis of IR UV spectral data a tentative
geometry for the M (II) O-alkyl(aryl) trithiophosphat-
es have been proposed.
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IR Spectral Studies

IR spectra of O-alkyl(aryl)trithiophosphates

derivatives of alkaline earth elements have been ¢

recorded in the region 4000-200 cm .

The important characteristics IR absorption bands of ~~
these complexes are as follow :

(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.

(i1) The appearance of storng absorption band at 700-
640 cm’ have been attributed to the v[P=S]
stretching vibretions.

A band of medium intensity at 545-525 cm’' is
assigned to v[P=S] stretching vibrations.

(iii)) A new medium intensity absorption band
appeared 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
absorption bands at 1090-980 cm” and 900-840
em’ 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

Table 2 - SOME PHYSICAL PROPERTIES OF THE COMPLEXES OF THE TYPE

.. Mg[S:P(OR)]
transition.
References
1. P.N. Nagar,G. Srivastava and i W) - Physical State Jettine Pt )
. . A 9 .
1 Mg[S:P(OMe)] White solid (powder) No change upto 320 179.21
R.C.Mehrotra,Synth.React.Inorg. and
Org Chem 12 74,9(1982) 2 Mg[SsP(OEt)] White solid (powder) No change upto 320 192.40
. w1z, .
2‘ lbld, l 3 ’249 (1 983) 3 Mg[S3sP(OPr')] White solid (powder) No change upto 320 208.92
3. Phosphorus and Sulfur,18,145919830 4 | Mg[SP(OBu)] | White solid (powder) No change upto 320 222.46
4. P.N.Nagar Phosphorus and Sulfur,40, 1 77 (1 988) 5 Mg[S:P(OPh)] White solid (powder) No change upto 320 243.02

5.P.N.Nagar,J.Indian Chem. Soc.,67,703(1990)
6. B.P.Kotavich,N.I.Zemylanskii,I.V.Muraver and
M.P.Volosin,Zn. Obshch.Khim,8317a(1959)

Table 3- SOME RELEVANT IR SPECTRAL DATA (CM™) OF THE COMPLEXES OF
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. - THE TYPE Mg[S:P(OR)]
7. B.P.Singh, G.Srivastava and R.C.
Mehrotra,Organomet.Chem.,171,35(1978) o] o o | oo | wosor | st s | s
.No, ompoun -0- - = X x
8. Synth.React.Inorg. Met.Org.Chem.,4,359(1980) il :(OM I . - - 5|:
. 1S3 (5 8 s s H m
9.U.S.Pat No0.2,820,049, Ref. Zh.Khim. o
83 179(1959) 2 Mg[SsP(OED] 1010 s 870s 670 s 545m 395 m
10. I.P.Chhup and P.E.Newallis, J.Org.Chem., 5 | MglSP(OPr)] | 990s 840 6805 535b | 365w
27,3832(1932) 4| Mg[SPOBu] | 1005 s 8255 6505 | 530b | 380m
11. O.N.Grishina and L.M. Bezzubora, 5 | Mg[S;P(OPh)] 1080 s 1080 s 6905 545m 400 w
Izv.Akad.Nauk,USSR,Ser.Khim,2140(1965)
12.D,Negoin,M.Negoin,but.Inst.Politch,Bunuresh, o= sharp = medium b= broad weweek
Ser.Khim,46-47,146(1985)
13. Alok Chaturvedi, Ph.D. Thesis, UOR, Jaipur Table 4 - DATA FOR ELECTREONIC SPECTRAL STUDIES OF THE COMPLEXES OF
(1992) THE TYPE Mg[S:P(OR)]
14. W.Rudzinski,G.T.Buhnke and Q.Fernandu,
Inorg.Chem.,16,1206(1977) ' ‘ .
15. A.I.Vogel,"A Text Book Of Quantitative S-No. Compound Wave Length (in nm)
Inorganic ELBS and Longmann(1973) : Mgl S:P(OMe)] 233
16.1.M.Kolthoff,R, ,Belcher, V.A.Stenger,G.Matsuya 2 Mg[S:P(OEH)] 225.0
ma,19§7 T1trat19n Method .Ox1da'tlon- , Me[SSB(OPY] J10s
Reduction Reaction Vol.111,Interscience
Publisher, Inc.New York. 4 Mgl[S:P(OBu")] 2210
Table 1- RELEVANT SYNTHETIC AND ANALYTICAL DATA FOR Mg|S:P(OR)| 5 Mg[S:P(OPH)] 2250
§No,|  Reactants, g (mmole) | Molar Product Analysis, % Yield , )
Ratio Table 5- RELEVANT SYNTHETIC AND ANALYTICAL DATA FOR Ca|SsP(OR)]
Mg,
MgCl | K:ISsP(OR)] g %Yield Found S’C:ﬂ"'i“)d SNo, | feacansgmmole) | Molar Product Analysis, % Yield
(Caled.) ! Mg, | .
I [04552477) | Ko[S:P(OMe)] | L1 Mg[S:P(OMe)] 1327 | 5128 Call: | K[SIP(OR)] ¢ %Yield Foung | 5 Found
(Caled,) Caled.)
1.0194 (4.71) 0.5495 6311 | (1332) | (52.66) I | 0.4208(379) | Ko[S:P(OMe)] | Ll Ca[S:P(OMe)] 2016 | 4828
2 |034223.39) | KiS:P(OE] | 1] Mg[S:P(OE1)] 128 | 4729 08153 (3.45) 0509 6823 | (20.19) [ (48.48)
|
08256 (3.56) W 7000 | (1237) | (4890) 2 04663(420) | Ki[SsPOED] | I Ca[$:P(OED)] 1874 | 4486
. . [ ~ | 0960(386) | | 06309 7086 | (18.86) | (45.28)
3 [04118(432) | KJS:P(OPE)] | 11 M[S:P(OP)] 1147 | 453
37 03512(3.16) | Ko[SsP(OPF)] | I:1 Ca[S:P(OPr)] 1752 | 4159
1.1206 (4.30) 05495 6053 | (1157) | (45.71)
0.8236 (3.11) 0.5890 82.37 (17.69) | (4247)
4 |03403(3.57) | Ko[SsP(OBw)] | 1:1 Mg[S:P(OBu")] 1078 | 4238
4 0.4066(3.66) | K2[S:P(OBu")] 1:1 Ca[S:P(OBu")] 16.58 39.27
S TERR) L5478 et (10.83) | (4279) 0.9905 (3.56) 0.6908 78.58 (16.66) | (40.00)
5| 0.4006(4.20) | Ka[S:P(OPh)] | 11 Mg[S:P(OPh)] 988 | 3893 5 03828(344) | K:[S:P(OPR)] | 1l Ca[S:P(OPh)] 1531 | 3588
1.2374 (4.18) 0.8220 80.04 (9.94) | (3929) ‘ 1.0232(3.43) 0.6837 7625 | (15.38) | (36.92)
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Table 10- SOME PHYSICAL PROPERTIES OF THE COMPLEXES OF THE TYPE
Table 6 - SOME PHYSICAL PROPERTIES OF THE COMPLEXES OF THE TYPE

SI{S:P(OR)]
Ca[SsP(OR)]
S.No. Compound Physical State Melting Point ("C)
S.No. Compound Physical State Melting Point ("C)
1 Sr [S:P(OMe)] White solid (powder) No change upto 320
1 Ca [S;P(OMe)] ‘White solid (powder) No change upto 320-340 195.96
2 Sr [SsP(OEt)] White solid (powder) No change upto 320 256.98
2 Ca [SsP(OEr)] White solid (powder) No change upto 320-340
3 Sr [S;P(OPrY)] White solid (powder) No change upto 320
3 Ca [SsP(OPr)] ‘White solid (powder) No change upto 320-340 224.06
4 Sr[S;sP(OBu")] White solid (powder) No change upto 320 286.14
4 Ca [SsP(OBu™)] White solid (powder) No change upto 320-340 239.54
5 Sr [S:P(OPh)] White solid (powder) No change upto 320 356.80
5 Ca [S;P(OPh)] ‘White solid (powder) No change upto 320-340 258.22

Table 11- SOME RELEVANT IR SPECTRAL DATA (CM™) OF THE COMPLEXES OF

Table 7- SOME RELEVANT IR SPECTRAL DATA (CM™') OF THE COMPLEXES OF ;
THE TYPE Sr{S:P(OR)]

THE TYPE Ca[S;P(OR)]

S.No.| Compound [(P)-0-C]| [P-04(C)] |P=S] [P-S] |Mg-S|

S.No.| Compound | [(P}0-C] | [P-0-C)] [P=S] [P-8] [Mg-S] 1| Sr[S:P(OMe)] 1020's 890's 6855 5305 400 w

I | CalS:P(OMe)] 10105 880s 700 3455 420w 2 Sr[S:sP(OED)] 1030 s 870's 6505 540 m 380 m

2| Ca[S:P(OEp)] 10205 870s 660's 330b 405m 3| Sr[SsP(OP)] | 1005m 870 670s 525w 385m
3 Ca[S;P(OPr')] 980 s 850m 685 s 545 390 m 4 Sr[S:P(OBu™)] 990 m 860 m 6405 535m 390 m S~
\O | 4 | Ca[SP(OBuw] | 10005 840 m 6405 525m | 39m 5 | St[S:POP)] | 1110 910 690 5 5405 405w E
) 5 Ca[S:P(OPh)] 1090 s 900s 680 s 530 b 415w 8
b s= sharp m= medium b= broad w=week °
L\ 7}
é s= sharp m= medium b= broad w=week E
ln Table 8§ - DATA FOR ELECTREONIC SPECTRAL STUDIES OF THE COMPLEXES OF Table 12 - DATA FOR ELECTREONIC SPECTRAL STUDIES OF THE COMPLEXES Q
<" THE TYPE Ca[$:P(OR)] OF THE TYPE Sr{S:P(OR)] S
© puy(

(@\| o p—
© puy(
I S.No. Compound ‘Wave Length (in nm) S.No. Compound Wave Length (in nm) Q
7z 1 Ca[S:P(OMe)] 2235 1 St [SsP(OMe)] 2200 '='
7 5 2 CalS;P(OE1)] 201.0 2 Sr [S:P(OE1)] 193.5 ~
H;D 3 Ca[S:P(OPrY)] 2110 3 Sr [S3P(OPr)] 2010 ,:
4 Ca[S;P(OBu™)] 205.0 4 Sr[SsP(OBu™)] 197.0
3 CalSsP(OPh)] 2100 5 Sr [SsP(OPh)] 209.0

Table 9-RELEVANT SYNTHETIC AND ANALYTICAL DATA FOR Sr[S;P(OR)|
Table 13- RELEVANT SYNTHETIC AND ANALYTICAL DATA FOR Ba[S:P(OR)]

$.No. Reactants, g (mmole) r:::::: Product A::Iysis, % Yield SNo. Reactants, g (mmole) ;;::?J Product Analysis, % Yield
g,

SiCl | KSPOR)] g %vield (E';';:;_ , Sﬁ:ﬁ:[.l)d SrCl | KiSsP(OR)] g %Yield Foad S*C:ﬂ‘;“)d

1 [04754(2.99) | Ko[S:P(OMe)] | Ll SH{SP(OMe)] 3561 | 3857 T Tome [ aEroMe |1 O] “;2‘;‘6") 31,64:

0.6477 (2.74) 04918 6677 | (35.67) | (39.08) ST T80 T80 [ @30 | 6L

2 05348337 | KaS:POED] | 1:1 SISsP(OE1)] 3368 | 3582 7 [066586.20) | Ka[SPOEG) | 11 BalS:P(OE1)] i | =030

0.7754 (3.20) 0.6286 7179 | (33.74) | (3697) 07754 3.20) Y7 6500 | (@39 | GLoY)

3| 04738(298) | Ka[SsPOPH)] | 1:] St[SsP(OPr))] 3196 | 3414 3 [07792(3.74) | Ki[S:POP)] | 111 Ba[S:P(OPr)] 249 | 2996

0.7873 (2.98) 0.6632 8L14 1 (3202) | (35.08) 0.7873(2.98) 0.9801 8104 | (4247) | (20.69)

4 | 0.3852(242) | Ko[SsP(OBuY)] | i1 Sr{SsP(OBu")] 3042 | 3217 4 [0.6712(3.21) | K2[S:P(OBu)] | 111 Ba[S:P(OBu")] 4064 | 2782

0.6746 (2.42) 0.5258 75.28 (30.46) | (33.37) 0.6746 (2.42) 0.8624 7935 | (40.71) | (2845)

5| 03882(244) | Ki[S:P(OPh)] | Ll StSsP(OP)] 2841 | 308 5 | 08664(4.15) | Ko[S:P(OPRY] | 101 Ba[S:P(OPh)] 3838 | 2612

0.7286 (2.44) 06242 8291 | (31.20) | (31.20) 07286 (2.44) 1.1008 7413 | (3843) | (26.86)
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Table 14- SOME PHYSICAL PROPERTIES OF THE COMPLEXES OF THE TYPE

Ba[S;P(OR)]
S.No.| Compound Physical State Melting Point (°C)
1 Ba[S;P(OMe)] White solid (powder) No change upto 330 292.14
2 Ba[S:P(OED)] White solid (powder) No change upto 330 -
3 Ba[S:P(OPr')] White solid (powder) No change upto 330 321.98
4 Ba[S:P(OBu")] White solid (powder) No change upto 330 -
5 Ba[S:P(OPh)| White solid (powder) No change upto 330 355.96

Table 15- SOME RELEVANT IR SPECTRAL DATA (CM™') OF THE COMPLEXES OF
THE TYPE Ba[$;P(OR)]

S.No. | Compound [(P)-0-C] [P-0-(C)| |P=5] |P-S] [Mg-S]
1 Ba[S:P(OMe)] 1010 s 880 s 700 s 545 m 395m
2 Ba[S:P(OE1)] 1010s 880s 7055 530b 380b
3 Ba[S;P(OPr')] 980 m 890 s 680 s 545 w 390 m
4 Ba[SsP(OBu")] 1000 m 860 m 670s 520 w 370b
5 Ba[S;P(OPh)] 1120 s 920 m 695 s 530b 400 m
s= sharp m= medium b= broad w= week

Table 16 - DATA FOR ELECTREONIC SPECTRAL STUDIES OF THE COMPLEXES

OF THE TYPE Ba[S:P(OR)]
S.No. Compound ‘Wave Length (in nm)
1 Ba[S;P(OMe)] 205.0
2 Ba[S:P(OEt)] 201.0
3 Ba[S:P(OPr)] 195.0
4 Ba[S:P(OBu")] 203.0
5 Ba[S:P(OPh)] 201.0
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