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ABSTRACT

The stability constants of some biospecific ligands (BHEB, BHETB, BHEAB) with the lanthanide ions deter mined
potentiometrically reveals that the ligands have protons to dissociate and complexation occurs. The stability of
metal complexes is expected to follow the order : Pr (111) < Nd (I11) < Sm(I11) < Gd (l11) < Tb (l11) < Dy (lll) < Er
(111). The complexes show antifungal and antioxidant activities.

Keywords : Hippuric acid, 4-amino benzene sulfonamide, 4reill-2-thiazolyl-benzene sulfonamide, N-(4-amino
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INTRODUCTION

MAOS (Mircrowave Assisted Organic Synthesis) sgae coupled with solvent free reaction chemistffero
feasible solutions as their benefits are manifoliisey frequently leads to dramatically reduced tieactimes,
higher yields, cleaner reaction profiles and aballeeco-friendliness. As our interest in "search Bioactive
heterocycles" we sought unexplored, syntheticatigeasible heterocyclic chelates which are capableearing
some potential pharmacophores to elicit and enhttreénherent biological activity. A number of cooumds are
found to be endowed with special therapeutic a@iwisuch as antitumor[l], antiviral[2],antimycote@l[3],

antifolate[4], antiproliferate[5], antihistaminid[6éetc. With this endeavour, number of polychelats®wing

characteristics like strong bonds, multiple valesdior the attachment of wide variety of other gythigh thermal
stability and ability to tailor new, interestingdafascinating structures with endless variationsevegnthesized with
nitrogen, oxygen and sulphur in their environment.

The ionic radii of trivalent lanthanide ions makemn easily available for complexation. As higheargje / radius
leads to stronger electrostatic bonding. Secorttllg, lanthanide ions have a larger hydration spleik lastly,
replacement of any water molecule by another grmumolecule of ligand increases the entropy of shistem,
which in turns results in higher stability constant

The metal chelates depending on their structurés evdless variations can be used as catalyst,teigherature
and flame resistant fibres, semiconductors, iorharge resins, for agricultural purpose and mosbitant their
use in fabrication of polymer light emitting diod@senable low cost, full colour and flat panelpdiésy/[7-9].
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MATERIALS AND METHODS

The lanthanide (ll) chlorides /nitrates were obéal from Rare Earth Products Ltd. (India) and weyed without
further purification. The solutions were acidifiedth accurately known amounts of HY®@ prevent hydrolysis.
The ligands(1-3) were synthesized both by microwave and conventiomthods. The purity of these compounds
were confirmed by TLC, NMR, IR and melting points.

Ligands 1, 2, 3 [BHEB, BHETB, BHEAB] : Mixtures of Benzoyl amino acetic acid (0.01 nm)odend 4-amino
benzene sulfonamide (0.01 mole), 4-amino-N-2-tHidzmenzene sulfonamide (0.01 mole), N-(4-amino ZmsTe
sulfonyl) acetamide (0.01 mole) and sodium ethoxidere microwave irradiated for about 3-8 min. Resgl
products were poured onto crushed ice and weszdidtand dried. Similarly the compounds were reftlifor 8-12
hrs, [9] corresponding solvents were distilled afffd the reaction mixtures were collected and ciligd from
methanol. Satisfactory results of yield and anehltparameters were obtained.

The stepwise dissociation constant of the ligarids @efinite ionic strength (u=0.1M NaCJQOwere calculated and
the formation curves were plotted.

Ligands(1-3) coordinates to metal ions which reveals that cengtion is a proton-releasing reaction.
RESULTS AND DISCUSSION

The extent of deviation may be the dissociatior @H group. The ligand&l-3) may be considered as monobasic
acid having one replaceablé ldn from phenolic — OH group and can be represease — HLS H" + L ;

Protonation Constants : L L, Ls
Log K, : 952 998  10.40

A linearity was observed between logand 100/D.

M-L STABILITY CONSTANT (Log K):
Values of log k & log k; indicates the stepwise formation of complexes betwthe metal ions and the ligands.
When plotted against’Z of lanthanide ions, linearity was observed.

The magnetic moment value (Table — 1) reveals thmagnetic nature of the La-complexes, as expeicted its
closed shell electronic configuration and abseraempaired electrons, where as all other ions arampagnetic due
to the presence of 4f electrons, which are effetyighielded by 5s5p° electrons.

SPECTRAL:
IR: Distinct values were obtained for azomethine agdroxyl group, which were found to be influenced o
complexation[10].

ELECTRONIC: La (lll) has no significant absorption but for othens, transitions from ground levé,, “lgp,
®Hs)p, 8571, and®His)p to excited J-levels of 4f configurations are obedr[11-12]. Red shift or nephelauxetic effect
is also observed, indicating the covalency in tresaplexes.

THERMAL:

Careful analysis of pyrolysis curve reveals tha tomplexes do possess water of crystallizationmF220c,
compounds started losing mass due to partial easiparof organic ligand upto 286 Residues were obtained after
heating upto 85 and are expected to be close to lanthanide oki8&s

FUNGICIDAL ACTIVITY:

The ligands and their complexes were screenedhfar aintifungal activities again§€andida albicans, Candida
krusel, Candida glabrata and Aspergillus fumigatus. Complexes were found to be fungi toxic in nattheugh the
activity was found to be not so good. Yet can sese vechicle for activation of ligands as prifeipytotoxic
species[14].
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ANTIOXIDANT ACTIVITY :

The synthesized compounds were tested for their vitro antioxidant activity by 1,1-diphenyl-2-
picrylhydrazyl(DPPH) method. The free radical scaweg potentialities of the compounds were measuwéerms
of hydrogen donating or radical scavenging abilising 1ml [(methanolic solution of DPPH(0.1 mm)]iathwas
added to 3ml of sample solution in methanol atedéht concentrations(10-40 pg/ml). Test compouadtsewith
DPPH and degree of decolourization indicates tlawestging potentialities of the antioxidant drugeTdhange in
the absorbance produced at 520nm has been usemieassare of antioxidant activif/5]. Scavenging activity was
expressed as:

(Acont'Atesa
DPPH Scavenged (%) = x 100
Aont
TABLE — 1 Physical and analytical parameters of thdigands (BHEB, BHETB, BHEAB) and their complexes
— - —
Ligands/ Colour M.P. Yield(%) Mlc_lr_ci)r\Y/]vzve Et:ﬁ;rt\iﬁ:rll Elemental Analysis% found(calc.)
o .
Complexes (°c) | Microwave | Thermal (sec) (hrs.) C H N (e} S M u(B.M.)
Light 53.3 3.9 11.9 18.7 9.1
La Brown 145 8 52 50 80 | 5a0)| @5 | 126) | 192 | ©@6) | - -
51.6 2.7 12.8 15.0 14.8
L, Green 110 82 56 7.5 7.5 2.1) | (33) | 135) | 15.4) | (15.4) - -
Dark 53.8 3.8 10.5 20.5 8.1
Ls brown 105 91 65 8.0 65 | 5a4)| @5)| 112)| 13| @®5 | - -
37.3 25 8.2 13.0 6.0 29.4 .
Li-La Brown 280 78 55 6.0 7.0 @81 | 31| 89 | 135 | 6.7 | (286 Dia
Blackish 37.1 2.4 8.1 12.9 6.1 291
La-Pr Brown 210 70 48 7.0 90 | 379)| 31| (88) | @35 | 67) | (20.7)| 20
Greenish 37.0 2.2 8.1 12.8 6.2 295
LeNd | own 212 5 60 7.0 60 | 377| a1| ©8) | 34| 67) | 302)| 3%
36.5 2.4 7.9 125 6.1 30.4
L:-Sm Black 278 82 40 7.0 5.0 @2 | 30| @6 | 132)| ©06) | (311) 1.68
Light 36.1 2.4 7.8 12.2 5.8 31.1
LrGd | Brown 282 80 57 6.5 0 1367 | 30)| 85 | 130 | 65 | 320 | %2
Blackish 36.0 2.2 7.9 12.3 5.7 31.6
L1-Tb Brown 279 5 59 6.0 5 | 365)| 30)| 85 | @3.0)| ®65) | 323)| 20
Greenish 35.2 2.3 7.8 12.3 5.5 321
L1-Dy Brown 265 72 60 9.0 70 1 363)| 30)| (84) | 12.9)| 6.4) | 327)| 1060
35.2 2.1 7.7 12.1 5.8 32.8
L,-Er Black 275 79 62 8.5 80 | 35%9)| 29)| 83 | 127)| 63) | (33.4)| 075
TABLE — 2 STABILITY CONSTANTS OF THE RARE EARTH COM PLEXES AT 25°cAND I=0.1 M
La—L/L,/Ls | 11.00,11.10,11.15
Pr— Li/L,/L3 11.45,11.42, 11.5%
Nd — Ly/L,/Ls | 11.62,11.70, 11.65
Sm—L/Ly/L; | 12.00,12.10, 12.21
Gd — Ly/L,/L; | 12.15,12.18, 12.2§
Th—L/L,/Ls | 12.48,12.55, 12.64
Dy — Li/L,/L; | 12.85,12.90, 12.9]
Er— Li/Lo/Ls 12.95, 13.05, 13.2(
TABLE — 3 ANTIOXIDANT ACTIVITY
Percentage of radical scavenging activity (%)
Compounds 10pg/mL. | 20pg/mL. | 30pg/mL.| 40pg/mL.
L;-La 11.0 8.9 11.5 11.2
L,-Pr 10.1 15.1 12.1 14.1
L,-Nd 13.1 134 15.2 16.1
L1-Sm 6.7 8.3 8.8 12.2
L;-Gd 10.1 9.3 7.1 8.4
L:-Th 124 10.1 8.9 12.2
L:-Dy 9.2 10.1 8.2 11.1
L,-Er 12.1 13.0 11.1 10.3
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CONCLUSION
Metal complexes are found to posses antioxidantgaod antifungal activity, though of weak intensity
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