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ABSTRACT

1-[2’-Chloro-5'-Sulphophenyl]-3-Methyl-4-Azo—[2"-Ghoxy-5"-Sulphonic acid]-5-Pyrazolone was preparéy
diazotization of 4-sulphoanthranilic acid and theoupling with 1-[2’-Chloro-5’-Sulphophenyl]-3-Meth$-
Pyrazolone in alkaline medium. It was characterizgd elemental analysis and spectral studies. Thasition
metal chelates of the same were prepared with Q" , C* , M** and Fé&" and characterized by IR spectral
studies and physico chemical studies. The antirhiatcactivity of ligand and its metal chelates wesereened
against various gram-positive (+) and gram-negat{#e organism. The results show that all these samates
more or less active agents against various orgagism

Keywords: 1-[2'-Chloro-5’-Sulphophenyl]-3-Methyl-5-Pyrazaie, 4-Sulphoanthranilic acid, Metal chelates,
spectral studies, Physico chemical studies, arntbiat activity.

INTRODUCTION

Pyrazolone ring due to its reactive 4-position ugdes coupling reaction with a number of aryl didam
chlorides to form 4-arylazo derivatives, which ditnge an important class of azo dyes. These heyeliec azo dyes
are also good chelating agents. Many metal complekéhese azo dyes have been studiéh.
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Where, R = aryl group
R, = alkyl or aryl group or hydrogen
Rs = alkyl or aryl group or hydrogen

The coordination chemistry of pyrazolone was stidiee to their importance in industry, agricultaned their
biological activity. In view of the above facts aimdcontinuation of our interest in studying thgaliing behavior of
such compoundg® therefore the present paper comprise the syménesid characterize the solid complexes of the
newly ligand containing the pyrazolone moietie$2't€hloro-5’-Sulphophenyl]-3-Methyl-4-Azo—[2"-Cadxy-5"-
Sulphonic acid]-5-Pyarazolone with ¥eCu?*, Ni?*, Mn?* Cc**and investigate their antimicrobial effects towards
some Gram-positive and Gram-negative bacteria.
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1-(2'-Chloro-5"-sulphophenyl)-3-methyl-4-azo-(2"-caboxy-5"-sulphonic acid)-5- pyrazolone - reagent
MATERIALS AND METHODS

All the chemicals used were of pure grade (Merak BrD.H). The melting points of all complexes wedetermined
by open capillary method and were uncorrected.

Synthesis of ligand HL

1-[2’-Chloro-5’-Sulphophenyl]-3-Methyl-4-Azo — [2Garboxy-5"-Sulphonic acid]-5-Pyrazolone (CSMACSP3sw
prepared by diazotization of 4-sulphoanthranilicida¢0.01 mol) and then couling with 1-[2’-Chloro-5’
Sulphophenyl]-3-Methyl-5-Pyrazolone (0.01 mol) itkedine medium. After the completion of reactiona®Gl
solution (10 % w/v) was added with stirring to ppétate out the solid material. It was then filtereff and
crystallised from mixture of dimethyl formamide (DWyland acetone (yield 80 %). Orange yellow crystsdduble
in water and DMF, insoluble in ethanol, methanoktane and chloroform. m.p. >300.

Synthesis of Chelates
The Cd*, C&*, Ni#*, Mn?* and Fé&" metal ion complexes of CSMACSP have been preparadsimilar manner.
The procedure is as follow.

0.01 mole corresponding ligands were dissolved aewand 0.005 mole metal salts also dissolved imnmim

quantity of water. The resultant pH 3 (for @upH 9.0 (for Nf?and C&?), pH 9.5 (for M%) and pH 4 (F&) was

maintained by adding of sodium acetate and {MHNH,CI] buffer of suitable concentration refluxed onterabath
for 4 h. The solid mass was filtered. The percemtggld of chelates was in the range of 75-90 %t chelates
were powdered well and dried at 1%over a period of 24 h.

Measurements

The C, H and N contents of metal chelates wererahdirted on elemental analyzer Thermofiniggan 11GkHIEA
(ITALY). The metal contents were estimated usirgndtard methodS The halogen content was determined by
Carius metholf. The infrared spectra (KBr) were recorded in thege 4000-600 cthwith a nicolet -760
spectrophotometer. A reflectance spectrum of ligaad recorded on a Beckman —DK-2A spectrophotomesieg
MgO as reference.

The following techniques have been used for thémaerobial activities of these compounds. In théstnique
sterilized hot nutrient agar medium and 5 mm di@mptper discs of Whatman were U$éd The agar medium
was poured into the petri plates. After solidifioas, the petri plates were stored in inverted tpsiso that there
was condensation of water in the upper lid. Sohgi®f test compounds in DMSO in 500 and 1000 ppm
concentrations were prepared in which discs weppetl in solution of the test sample placed on skptiges. The
petri plates having these discs on the seededshgaitd first be placed at low temperature for twdomr hours to
allow for the diffusion of chemicals before beimgibated at suitable optimum temperature 28°€ Zor 24-30
hours. After the expiry of their incubation periathe zone of inhibition associated with the treatbst was
measured in mm. The compounds were tested agaaciituB® subtills, Staphylococcus aureus gram-pasiti) and
Escherichia coli, Salmonella typhi gram-negativ¢ ¢rganism.
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RESULTS AND DISCUSSION

Infrared spectra

The IR spectrum of ligand HL, The bands were o=t 3370, 1680,1545 and 1490 crfihe inflextious at 1490
cm® are due to -C=0 - group. The strong band at 1688 is attributed to C=0 of carboxylic group of anthitia
acid. Several bands appeared between 1500-1600@egiion may arised from aromatic breathing. The #Rdat
1545 cmitdue to - N = N - group.

Physico chemical method :-

Many azo dyes like have been used as spectrophtiforreagent for transition metal ions. Here weorgthe use
of 1-[2’-Chloro-5'-Sulphophenyl]-3-Methyl-4-Azo 2[-Carboxy-5"-Sulphonic acid]-5-Pyrazolone (CSMAQSEB
spectrophotometric reagent for Fe (lll) and asaattir in EDTA titration of Fe (lII).

The yellow coloured reagent CSMACSP is soluble iaer and shows maximum absorbance at 410 nm. The
reagent CSMACSP forms Reddish brown coloured coxmpleh Fe (111) in pH range 3.0 to 5.0. To studyethffect

of pH, 1 ml 0.005 M Fe (lll) solution, was mixedtti3 ml 0.02 M solution of ligand in water was mixgH of
solution was adjusted to 3.0, 3.5, 4.0, 4.5 andaitl® suitable buffer solution. All solution wadutied to 25.0 ml in
volumetric flask and absorbance was measured batw86 nm and 600 nm against reagent blank. Absogban
spectra shown in fig. (1) Shows that maximum abeock is found at 530 nm in all cases. Maximum cempl
formation occurs at pH 4.0. Thus in all furtherdé&és pH 4.0 was used.

The absorbance spectra of the reagent Shigysat 410 nm. At 530 nm where complex shows maximum
absorbance [fig. (1)] the reagent does not absarthirand hence 530 nm wavelength was used in fustbdies.

Verification of beer’s law:

In 100 ml beakers, varying amount of 0.005 M F§ @blutions 0.5 ml, 1.0 ml ...5.0 ml. were taken &d ml 0.02
M reagent solutions were added to each beaker.fpah solution was adjusted at 4.0 using buffdirsélution
was diluted to 25.0 ml with water in volumetricdla and absorbance was measured at 530 nm ageagsnt
blank. The Beer’s law plot is shown in fig. (2).

pH Study For Fe (l11)-CSMACSP Complex Beer's Law For Fe (I11)-CSMACSP Complex
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Fig. 4.5 (1) Beer's Law For Fe (lI)-CSMACSP Complex

Stoichiometry of Complex:

It was confirmed that only one complex was formeder the conditions. Stoichiometry was found (M2)L using
Job’s method of continuous variation and Yoe amte3omole ratio method. Stability constant was deieed from
the graphs using following formula.

Em —Es
Em

Degree of dissociation

Em = Maximum absorbance
Es = Absorbance found at correct Stoichiometry

Stability constant Ks = __ (i}
o¥%?
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C = Concentration in mol/lit.
Average stability constant found from two methodss\8.50 x 19

'H-NMR spectra

sThe NMR spectra of the ligand gave the multiplagéveen 7.1-8.3 ppm for aromatic protons, singlet at 3.5
ppm for -OH and singlet at 28 ppm due to the aliphatic —GHyroup protons. Thus the structure of ligand is
confirmed. The complexes are microcrystalline aadbpowders having melting points higher than thards. They
are stable in air at room temperature.

Antimicrobial activity
The result indicates that the Cu (Il) and Zn (IR¥hibits higher activity towards most of the plardtipogenic
organisms studied than the ligands

The other metal complexes did not show any sigamifidncrease in activity as compared to the ligaiitie results
suggest that variation in structure on coordinatdfects the growth of micro organisms and may lteisuto
inhibitory or reduction in toxicology of metal iotswards some organisfs

CONCLUSION

¢ The dye forms intense coloured complexes with Guili(ll), Co(ll), Fe(lll) and Mn(ll) and few othemetal ions
which are completely soluble in water and hencerelis no necessity of extracting the complexegs $éwves costly
and toxic solvents. However this reduces its sieiggt

® The dye solution and the complexes are stable al@mng period.

e |t is well suited as metallochromic indicator. Caargd to many other metallochromic indicators whaske
soluble in ethanol, it is soluble in water.

e |t can be used to analyse alloys and medicinal samiph fairly high accuracy.
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