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ABSTRACT

The reaction between polystyrene 3-formylsalicytatd 2-Aminobenzylalcohol in DMF in the presentetbyl
acetate results in the formation of polystyrene 2Nyydroxymethylphenyl)-2'-hydroxybenzylideneimihe-3
carboxylate ). A benzene suspension lofreacts with mercaptoacetic acid undergoes cyclmatand forms
polystyrene N-(2-hydroxymethylphenyl)-C-(3'-carb@kpydroxyphenyl)thiazolidin-4-one, PSgHH, (I1). A
DMF suspension ofi reacts with Co(ll) and MogjVI) ions and forms the corresponding polystyrene-anetior
coordination compounds, [PSGH.HCo(oAc)(DMF)] (Il ) and [PSCH-LHMoO,(acac)] (V). The polystyrene-
anchored coordination compounds have been charaetron the basis of elemental analyses, spectRyl (
reflectance) studies and magnetic susceptibilitasneementd! behave as a monobasic bidentate OS donor ligand
in the coordination compounds. The acetato groupdlli behave as a monodentate ligand. A square-planar
structure forlll and an octahedral structure ft¥ are suggested.

Keywords: Thiazolidin-4-one, Polystyrene-anchored coordimaiompounds, Magnetically dilute, Strong field and
Covalent character.

INTRODUCTION

Functionalized polymers are macromolecules in whictttional groups are incorporated chemicallyhia polymer
and they have a wide variety of chemical, biologi@ad technical applications. They are particulargeful as
catalysts in organic chemistry as these have thedaddvantage of easy separation and recyclingritparison to
the homogeneous catalysts. As the application dfnperic complexes is enormous, there exists a oaimg
interest in the synthesis and characterizationhesé complexes. The most important advantage ofnzol
supported strategy is the simplification of produetrk up, easy separation and Isolation [1]. lki®wn that the
selective interaction of transition and heavy metations may be achieved by chelating receptorgands
containing oxygen/sulfur and nitrogen donors hagerbof research interest because of the versatilitigeir steric
and electronic properties, which can be modifieathgosing the appropriate amine precursors andstibgtituents
[2]. Chloromethylated polystyrene crosslinked wittivinylbenzene is one of the most widely employed
macromolecular support for heterogenization of hgem@ous catalysts [3-4].

There has been considerable interest in the chgnubthiazolidin-4-one ring system, which is a eatructure in
various synthetic pharmaceuticals displaying a thsectrum of biological activities [5]. Thiazoldines and their
derivatives are an important group of heterocyctimpounds, having valuable biological activitieghi areas of
medicine and agriculture [6].
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These facts prompted us to explore the coordindt&ravior of polystyrene-anchorédazolidin-4-
one (1) derived from the Schiff bas¢)((obtained from the condensation of polystyrerfer&ylsalicylate and 2-
aminobenzylalcohol) towards Co(ll) and Mg®@l) ions.

In this report, we describe the syntheses and ctaization of polystyrene-anchored thiazolidin#fep PSChH-
LH, (II') and its coordination compounds with above ions.
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MATERIALS AND METHODS

Chloromethylated polystyrene, PS&HEI (containing 1.17 mmol of Cl per g of resin at® crosslinked with
divinylbenzene) [Sigma Chemical Co (USA)]. cobd)t(lacetate tetrahydrate, ammonium molybdate(VI)
tetrahydrate, acetylacetone [Ranbaxy]; 2- Aminob&ieghol [Aldrich] were used as supplied for thentheses.
Polystyrene 3-formylsalicylate, bis(acetylacetopditmxomolybdenum(VI) and 3-formylsalicylic acid veer
synthesized by following the reported procedurgs [the elemental analyses, IR, reflectance splestindies and
magnetic susceptibility measurements were carnigé® described in our previous report [7].

Synthesis of Polystyrene N-(2-hydroxymethylphen®bhydroxybenzylideneimine-3'-carboxylaig)

Polystyrene 3-formylsalicylate (1.0 g) was allowedsuspend and swell in DMF (100 mL) for 45 min. this
suspension, a DMF solution (60 mL) of 2-Aminobdaigohol (0.58 g, 4.68 mmol) and ethyl acetate (dQ were
added, while stirring magnetically. The mixture wafluxed for 8h and then cooled to room temperature. The
polystyrene-anchored Schiff basegbtained was suction filtered, washed with DMF atfyl acetate. It was dried
in vacuoat room temperature.

Synthesis of Polystyrene N-(2-hydroxymethylphen@h:3'-carboxy-2'-hydroxyphenyl) thiazolidin-4-one,
PSCH-LH, ()

Mercaptoacetic acid (0.32 g, 3.51 mmol) was addatié swollen suspension b{1.0 g) in benzene (100 mL). The
mixture was refluxed for 1R on a water bath and then cooled to room temperafithie solid product was filtered
and washed with 10% sodium bicarbonate solutiolovied by chilled distilled water. The product wased as
mentioned above. IR bands (KBr): 1685 tiiv(C==0)(thiazolidinone ring)]1585 cm' [v(C—N)(thiazolidinone
ring)], 1540 cm' [v(C—O)(phenolic)] and 840 chiv(C—S)(thiazolidinone ring)]

Syntheses of coordination compoundslbf

1.0 g ofll was allowed to suspend and swell in DMF (100 ndr) fh. A DMF solution of appropriate metal salt
(2.34 mmol) was added to the above suspension.miiRture was refluxed on water bath for 8-hOand the
products obtained were suction filtered, washeesd\times with ethyl acetate and DMF. The produatse then
dried as mentioned above.

RESULTS AND DISCUSSION

The reaction between polystyrene 3-formylsalicylatel 2- Aminobenzylalcohol in DMF in the presenceetiyl
acetate results in the formation of polystyrene 2Nwdroxymethylphenyl)-2'-hydroxybenzylideneimine-3
carboxylate ). The cyclization of I with mercaptoacetic acid in benzene forms polysigreN-(2-
hydroxymethylphenyl)-C-(3'-carboxy-2'-hydroxyphenttiazolidin-4-one, PSCHLH, (Il ). A DMF suspension of
II reacts with Co(ll))and MoQ(VI) ions in 1:2 molar ratio and forms the correspondiadystyrene-anchored
coordination compounds of the types, [PSEHHCo(oAc)(DMF)] (1) and [PSCH-LHMoO,(acac)] (V)
respectively.

The formations ofl (by the reaction opolystyrene 3-formylsalicylate and 2-aminobenzydall, 11 (by the
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cyclization ofl with mercaptoacetic acid) and the coordination pouomds ofil with Co(ll) and
MoO,(VI) ions are depicted as per Schemds andlll respectively.
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Il + [MoO(acac)] 0 IEM: — [PSCH-LHMoO,(acac)] + acacH
reflux

Scheme-lll

The percent reaction conversionlbf andIV are59.8 and 56.5 respectively and the metal bindiagacity ofill
andlV are 0.44 and 0.41 mmol of corresponding metal peErthye resin respectivelyféble 1).

Infrared spectral studies

The infrared spectra were recorded in KBr and tloennent peaks are shownTiable 2 Thev(C==N)(azomethine)
stretch of | occurs at 1635 crh This band disappears and a new band appedirsain1585 cnt due to thev(C—
N)(thiazolidinone ring) stretch [8], indicating tfiermation of corresponding thiazolidin-4-one. Tioemation ofll

is further supported by the appearance of a new baB40 crit due to the/(C—S) (thiazolidinone ring) stretch [9]
The v(C—O) stretch [10] ofll occurs at 1540 cth This band shifts to higher energy by 5-10cin the
coordination compounds indicating the involvemeftpbenolic O atom. The(C—O)(alcoholic) stretch ofll
occurs at 1225 cfremain unchanged in the complexé&n the basis of steric grounds, we suggest the non-
involvement of alcoholic (2-aminobenzylphenol mg)ed atom towards coordination. ThEC==0)(thiazolidinone)
stretch [11] ofll occurs at 1685 cth This band remains unchanged in the coordinatisnpounds showing its non-
involvement in coordination. The([C—N)(thiazolidinone ring)] stretch [&ff Il occurs at 1585 cth also remains
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unchanged in the coordination compounds. TWE--S)(thiazolidinone ring)] stretch [@f I

occurring at 840 crhshifts to lower energy by 15-30 €nin all the coordination compounds. Thg(COO) and
v{(COO) stretches of free acetate ions occur at Hsg01416 ci respectively [12]. The,{COO) and the(COO)
stretches occur at 1580 and 1345'dmlll . The magnitude of energy separatidm € 235 crit) betweenv,{COO)
andv{(COO) is > 144 ci and it indicates the monodentate nature of acegetaps [12], since in the event of
bidentate coordination, the energy separation beEtwg(COO) andv{(COO) is < 144 cil. DMF shows a band at
1680 cnt' due to thev(C==0) stretch [13]. This band shifts to lower epeiby 28 cni in lll indicating the
involvement of O atom towards coordination [13]. exhibits thev(O==Mo0==0) andv,{O==M0==0) stretches at
935 and 915 crhrespectively and these bands occur in the usngeré892-964 cify 842-928 crit) reported for the
majority of MoO,(VI) compounds [12]The presence of(O==Mo0==0) andv,{ O==Mo0==0) bands indicates &€
MoO, structure as the compounds withansMoO, structure exhibit only thev,{O==Mo0==0) since the
v(O==Mo0==0) is IR inactive [14].

Magnetic measurements

The room temperature magnetic moments of the pobsé-anchored coordination compound$l cdre presented in
Table 2 The magnetic moment ¢if is 2.52 B.M and the value lies in the range: 22196 B.M., reported for low-
spin square-planar Co(ll) compounds [1¥].is diamagnetic.

Reflectance spectral studies

The electronic spectra of the compounds could motrdrzorded in the nujol mull as the polystyrenehaned
compounds do not form a good mull. Therefore, theftectance spectra were recordéihlfle 2). [PSCH—
LHCo(OAc)(DMF)] exhibits two bands one at 8350 asttler at 22600 cihdue to*A;;— 'Byy and'Ajg— 'Byg
transitions. These bands occur in the usual ra(@#80—-8550 and 21000-24500 tmeported for a majority of
square-planar compounds [16].
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Table 1: Analytical, MBC and PRC values of polystyene-anchored coordination compounds of fi

obsd(calcd)% MBCP
Compound M DMF | (mmol/g of resin) PRC’
[PSCH—-LHCo(OACc)(DMF)] 2.6 (4.35) 3.2 (5.40) 0.44 59.8
[PSCH—-LHMoO,(acac)] 3.9 (6.90) 0.41 56.5

*Abbreviations: PSCHLH, = Il
PMBC = [M% (observed) 10] /(atomic weight of metal)
‘PRC = [M% (observedX 100] / M% (calculated) on the basis of 100% reawctconversion of polystyrene-anchored ligand to
polystyrene-anchored coordination compounds.

Table 2: IR, reflectance spectral data (cr) and magnetic moments of polystyrene-anchored codination compounds

Compound v(C-S) v(C=0) v, {COO) v4{COO0) v(C-0) Magnetic moment
P (DMF)  (acetate) (acetate) (phenolic) Vmax (B. M.)
PSCH-LH; (II) 840 - - - 1540 - Diamagnetic
[PSCH~LHCo(OACc)(DMF)] 810 1652 1580 1345 1545 8350, 22602.52
[PSCH-LHMoO,(acac)] 825 - - - 1550 - Diamagnetic

Yerr. = 2.83 (Xyp ¥ T)V2B. M.

CONCLUSION

The elemental analyses, IR, reflectance and mageasiceptibility measurements suggest a squaredpsiructure
for [PSCH~LHCo(OAc)(DMF)] (1l ) and an octahedral structure fISCH—~LHMoO,(acac)](IV).
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