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ABSTRACT

Dithiophosphamates are the sulphur containing ligands which have tendency to form complexes with Tungsten
metal. The Multinuclear compounds of Tungsten have been synthesized and characterized by different methods.
Physical and Analytical measurements like conductivity measurement, TLC Technique used to check the purity of
synthesized compounds. Enzyme inhibition activity of compounds has been carried out by cup plate method results
show that the enzyme activity of ligands has considerably increased in the form of their metal complexes. Biocidal
studies of synthesized compounds against certain Bacterial and Fungal species has been carried out by serial
dilution method to evaluate the MIC (Minimum inhibitory concentration) value on the basis of MIC value it is
interpretated that metal complexes are most active as compared to ligand fragments.
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INTRODUCTION

Dithiophosphamates, the derivative of Dithiophospate acids are important on account of their wigiglieations
it contain sulphur donor atoms and constitute apoirtant series of ligands which show an interestiegatility in
their bonding modes (e.g uni as well as bidenta&dating/bridging) towards different metals [1-4].

0,0'"-alkylene dithiophosphoric acids, the cyclicalagues of O,O'-dialkyl dithiophosphoric acids hdween
described and their metal and organometal compleaes been studied extensively.The dithiophosphatigands
form bridging complexes with Tungsten which areduae pesticides.

EXPERIMENTAL SECTION

All the chemicals and reagents were of reagentggsadvents and chemicals were purified and driedthpdard
methods. The ligands and tetrathiometallate of terg were prepared by the reported procedures. FEfR
recorded on Thermo Nicolet Avater 370. Electronipectra on Varian carry 5000 UV-Visible-NIR
Spectrophotometer. NMR spectra on Bruker Avancedlll0 MHz spectrometer. The conductance measurement
were carried out in a Toshniwal CL-01-06 condutyiBridge using 1x18 M DMF solution. M.P was determined
on a Toshniwal Melting point apparatus C and H watalyzed on Carlo-Erba micro analyser model 1Métal

and sulphur were estimated by standared procekjres

Synthesis of M etal Complexes

0.1 mole of O,0-di-isopropyl/ O,0-diethyl phosphdaeavas dissolved into minimum quantity of water.eTh
Tetrathiometallate of Tungsten was dissolved inimirm amount of water at 80 then phosphamate was slowly
added to it. This solution mixture was kept overtewabath for 10-15 minutes. The resulting solutiwas
concentrated and cooled to get the orange rediyedlolid. The resulting coloured precipitate was heas with
ethanol followed by ether and then dried under cedyressure over anhydrous GaCYield 60-70%)
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Enzymatic Activity

Enzymatic activity is carried out by cup plate nwethAll the plates were incubated at’G0for 48 hrs in BOD
incubator. The activity zone of the produced enzwfter incubation was developed by flooding thegdawith an
appropriate developing agent. The total diametezasfe of inhibition in mm was measured and thevagtiwas
calculated [6-11].

Biocidal Studies

All the compounds were tested for their Biocidalds¢s by using serial dilution method against Ba@tespecies
Viz. Escherichia coli (g-ve) and staphylococcuseasr(g+ve) (incubation period for Bacteria 24 Hr37AC) Fungal
species Viz Aspergillus niger and candida albicéinsubation period for Fungi 96 hrs at°28 using BOD
incubator. All operation must be conducted in aseexperimental condition in order to avoid the aspheric
external contamination [12-16].

From Figure-1 it is clear that if Logarithm of tbell counts is plotted against times, "S" shapadeUABCD" is
obtained AB is called period of Lag phase, BC thgatithmic phase and CD the stationary phase ifhibitor is
supplemented in the medium the period of Lag plshifts to AB'. That of logarithmic phase to'8" and that of
stationary to éD*.

RESULTSAND DISCUSSION

All the complexes are colored solids, air stabld arsoluble in water and common organic solvents found
soluble in DMF, DMSO and Acetonitrile etc. Their Mo conductance values (0.82-8@mol™) indicate their
Non Electrolytic nature. The analytical data revédl metal ligand stoichiometry (Table 1) compoundsre
routinely checked for their purity on silica ge[f&C plates and spots were visualized by iodine vapo

Table 1: Analytical and physical data of compounds

Analysis % Found/(Calcd.)

S. No. Compound Colour M.P. (°C) c H 3 M
L | GHiOPSNa grey 92 ég:gg) (i:gg) (2825292)
2. | GHuOPSNa grey 102 (58322) (‘5‘;32) é;:gg)
3. | WICHx0PS] | orangered) 287 (ﬂﬁsﬁ) é:g(l)) (33322) (fé:gg)
b | WCHOPS] | yollow 205 | 1490 | 296 | 27.00 | 3920

(15.65) | (3.01) | (27.82) | (40.00)

Spectral Studies
The IR spectra of all the ligand fragments rewatarp and prominent bands at 590-498, cf#0-755 crit and
1140-1100 crl. These have been assigneagoandv,...c stretching vibrations respectively. In the speofrall the

complexes a strong bands around 513-500 imdicate the presence of metal sulphur terminamkjbtjw_St . The

additional important bands in the region 435-432'@uggest the presence of bridging sulphur a{g)vr\p . The
~Sb

medium intensity stretching vibrations at 347-38@'a@onfirms that coordination to metal has taken @ldzough
sulphur atom of the dithiophosphamate ligand andgdsten is reduced to (V) state from (VI) state by

dithiophophamate group. The band dueU?)_Svibrations show a chemical shift of 15-20 tras compared to

their position in the spectra of the correspondiggnds which is suggestive of-SW coordination in the metal
complexes[17]. The Electronic spectra of tungsemmlexes show two d-d- bands in the range 147G33&n’"
and 12600-12400 cirespectively which correspond to the transitién. *A; and'E - 'A; which indicate the
presence of dithiophophamate bound to tungsteriiv@. moderately strong bands in the region 25,808@5cnt
can be attributed to SW (a—e) charge transfer band. Thus the above mentiormtisb are probably a
combination of the twin sulphur to metal transisfk8]. The'H NMR spectra of the tungsten complexes in CDCI
showed the signals &i.24-1.71 (20H, m, Me, Ch 81.68 (14H. m, Me, CH) respectively. A singlet obset at
03.12-3.48 in the parent dithiophosphoric acid asslgmed for SH proton is found to be absent insghextra of the
corresponding complexes indicating the deprotonatfoSH group and formation of W-S bond[19].

Enzyme inhibition Activity

A comparative study of enzyme activity of the ligarand their respective metal complexes (table@gate that
the enzyme activity of the ligands has consideraidyeased in the form of their metal complexe< Tipand/metal

41



V. K. Srivastava J. Chem. Pharm. Res,, 2014, 6(10):40-43

complexes play an competitive role with the sultetraquired for their production and thus the fagailability of
the substrate is reduced inhibting their growthalnids and their metal complexes on diffusion insidecell affect
their mitochondrial action causing a death to th@necombined activity effect of the metal and ligandthe metal
complex causing a retardation in their growth .

Table 2: Enzyme activity (in mm) of synthesized ligands and their metal complexes at 30°C After 48 hrs

Enzyme
SN Compound Cellulase | Protease | Amylase
1. | GH.O,PSNa 4.0 5.0 8.0
2. CGH140.PSNa 3.0 4.0 7.0
3. | WH[CgHrOuP,S] 1.0 3.0 4.0
4. W5[C12H204P>S] 1.0 2.0 3.0

Biocidal Studies

The Biocidal studies (Table 3) show that compournd Nis used as starting material for the synthesiBungsten

complexes is biologically inactive against Both thengal and Bacterial species This is probablyeeittue to lipid

insoluble nature (water soluble character) or tistability in solution. The compounds (Nos. 2a) are more
active as compared to the ligands (Nos 2,3) andaittevity of the ligands has enhanced several falds
complexation because Tungsten complexes are falyle, water insoluble and so strong that it dugglissociate
inside the cells in cellular fluid to release aghie bioactive ligand, the metal and it can eagdgs through the
cytoplasmic membrane and become lipid soluble etie cell causing bacteriostatic and fungitoxfeas [20-22].

Table 3 : Minimum Inhibitory Concentration (MIC) Values In Molar Concentrations (X10™) Of The Ligands And Complexes

Bacteria Fungi
S-No. Compound No. E.coli | S aureus | A.niger | C.albicans
1. (NH) WS, 1 | 2.8735 2.1551 1.4367 1.4280
2. GH10,PSNa 2 | 0.1509 0.3019 0.1509 0.1509
3. CH140.PSNa 3 0.2659 0.2659 0.5319 0.2659
4. W5[CH2004P>Ss] 2a | 0.0045 0.0045 0.009¢ 0.0090
5. Wo[C1H2:0PS] | 3a | 0.0169 0.0084 0.0164 0.0169
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In this paper we investigate, synthesis, charatan of tungsten complexes with dithiophosphantiatends.
Enzyme inhibition activity and Biocidal studies tife synthesized compounds were examined and bodhest
revealed that the complexes are potentially muchenastive as compared to ligand fragments. Ouririgl may
give a new application and open a new way in thagieof more effective and useful Tungsten compseice
synthetic as well as medicinal chemists.

m— TIME IN MINUTES

Fig.1 Growth curve of Microorganism

CONCLUSION
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