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ABSTRACT

Schiff bases have been shown to exhibit a broadeaa@f biological activities, including antifungalntibacterial,

antimalarial, antiproliferative, anti-inflammatoryantiviral, and antipyretic properties. The biocldeffect of Schiff
bases as well as its metal complexes is of intehesto their pharmacological activities. The aztmme linkage in
Schiff bases is responsible for the biologicalatitis .A class of ligands with more than one petelent chelating
sequence substituted on a single phenyl functiemplfy bis — chelating ligands which can bind tmetal ions
simultaneously and form polynuclear complexes. ddwecept of bis- denticity becomes interesting tal\stif a

variety of symmetric and unsymmetric bis-chelaspstems are developed and employed in the formafimetal
complexes. Biologically active Schiff base hasmt®athesized from 2,4-dihydroxy -5-acetylacetopherand 2-
aminothiophenol and characterized by IR, NMR alatteonic spectral studies. The Schiff base geometis

evaluated using molecular calculation with argu$ lsoftware . The molecule is built and geometrynuightion

was done using molecular mechanics uniform foredd flUFF) method. Molecular orbital calculations mge
performed with quantum mechanics based AM1 (Aldtidel 1) approximation, for the synthesized ligamtde

Schiff base functions as a binucleating, multidentehelating agent and can coordinate via the deprated

phenolic oxygen, azomethine nitrogen and sulphoma to the metal ion leading to two dimensiordlifs base
polymers. The ligand has been evaluated for theiin@icrobial potency, where the compound exhibitextierate to
good potency.

Key words. bis-denticity, 2,4-dihydroxy -5-acetylacetopheno@eaminothiophenol, binucleating multidentate
chelating agent, Schiff base polymers

INTRODUCTION

Schiff base compounds and their metal complexeg len extensively investigated due to their wilege of
applications including catalysts [1], medicine [2¢Bystal engineering , anti-corrosion agents RBghiff bases are
studied widely due to their synthetic flexibilityelectivity and sensitivity towards the central ahettom; structural
similarities with natural biological compounds aatbo due to presence of azomethine group(-N=CH-chwh
imports in elucidating the mechanism of transfoioratind racemization reaction biologically . Sclhiffses have
been reported to possess antimicrobial[ 5-9],vaat[10], anticancer[11-14] and anti inflammataagtivity [15].
Schiff bases having chelation with oxygen, nitrageuiphur etc. donors and their complexes have lbsed as
drugs and reported to possess a wide variety dbdimal activities against bacteria, fungi, andtaer type of
tumors and also, they have many biochemical, @dirand pharmacological properties [16-18]. Imin@pomethine
groups are present in various natural, naturalljvdd and non- natural compounds . The imine grprgsent in
such compounds has been shown to be critical tolildogical activities [19].

A class of multidentate ligands developed from satric aromatic diketones have received investigain our

laboratory in view of their potentiality to simuftaously bind at least two metal ions with the h&flpwo chelating
sequences [20,21]. Such ligands have been desihaatbis-chelating ligands. The metal complexeshggived
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from such ligands have been observed to possesesting structural features like polymerism, antdmagnetism
and unusual geometries.

1,2,4,5 tetra substituted benzenes with all the fubstitutions containing metal binding centres af great
synthetic interest as they can produce metal congaé/mers.

Res-diacetophenone or 2,4-Dihydroxy-5-acetylacetaphe(DAAP) is a symmetric bisbidentate, ‘O.0’-'‘0.0
donor and some bis bidentate / multidentate ligar@sbe synthesized by condensing-HDAAP with different
amines. Infact some of such ligands can be tailade or designed to drive metal ions into suitalpeeferred
coordination geometries.

As the proposed ligand possess hydroxy functiongtwban be deprotonated they constitute acidic Intétaling
centres which when associated with tri or othertitehtate sequences are likely to form metal corgdeof
significant structural characteristics. Deprotodagdenolic groups can lead to bridging interactianih two or
more metal ions and results in the formation of plaxes which may exhibit exceptional magnetic proes .

EXPERIMENTAL SECTION

2.1. Chemicals and instrumentation

All the chemicals used for synthesis of tigand precursors and the ligand were of Anglade. The
chemicals used in the synthesis were resaratetic anhydride, zinc chloride, charcoal, hytitoric acid and
o-amino thiophenol . Solvents used during the itigaion include Methanol, Ethanol, Pet. ether @biorm,
Carbontetrachloride, Dimethyl Sulfoxide, Dimethyriamide, 1,4 dioxane. These were purified by stedhd
reported procedures.

The purity of the ligand was tested by thin layleraenatography (TLC). Suitable solvent mixtures thfyé acetate,
benzene, carbontetrachloride etc, were used tdafeebromatograms. The spots were identified byniedapour.
Melting points of ligand was determined on Toshhilat stage melting point apparatus and are unctade
Infrared (IR) spectra were recorded using akiReElmer Spectrum BX FT-IR spectrophotometertie tange
4000 - 400 cn with samples prepared using KBr pellet.

'H-NMR data was obtained on Varian 1-200 MHz, usidSO-d6 solutions.
The UV/Visible spectra were obtained from PerkinBtrhambda 25 spectrophotometer

2.2. Synthesis of the Schiff base ligand
The ligand will be synthesized in the followingzte

1.Synthesis of 2, 4-Dihydroxy-5-acetylacetophen@heDAAP) [23,24]

To a mixture of 10gms of freshly fused and powede zinc chloride in 14ml of dry acetic anhyasidOgms
resorcinol was added while stirring. The resultmpwn solution was heated gently on a flame to Ti@Hd
maintained there for fifteen minutes. The resulting red viscous mass was cooled to room temperatu stirred
with 80ml of dil. HCL (V/V 1:1 HCL).after a few mirtes an orange red crystalline material which sepdrwas
filtered, washed thoroughly with water ad dried.eTdiried product on repeated crystallization fronthagol in
presence of charcoal gave colorless long needless.

The over all reaction :

HO OH
ZnClg
Q/ + = o a0 = c,l C|.= o

Hz +2CH;COOH

2. Synthesis of the ligand derived from 2, 4-Dihydr-5-acetylacetophenone and ortho- AminothiophégH.,-
DAAAP)

To 0.05mol (9.7g) of Hl— DAAP dissolved in hot methanol, 0.1 mol (12.5mf)ortho Amino thio phenol was
added and refluxed for 3 hrs. After the completidrthe reaction, water was added to produce thdymio The
compound was filtered washed with methanol andoRatm ether and dried in vacuum.

Yield 80%
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NH,
ey HO OH Hs
HO H SH
+ — N =<|: (T —N
0= C| (|:= © HaC CH3
HaC CHg

2.3. Molecular modeling studies
The Schiff base geometry was evaluated using mtalecalculation with argus lab software . The maleds built
and geometry optimization was done using moleaukechanics uniform force field (UFF) method .

2.4. Biological Activity studies

The compound was tested for biological activityingadifferent types of Graspositive (Bacillus Subtilis ATTC
6051 and S. pyogones ATTC 12600) and Gmagative bacteria (Escherichia Coli ATTQ715 and
Proteus Vulgaris ATTC 13315) and Fusarium SolaartiMs and Aspergillus Niger Fungu. The sengitiaf a

microorganism to antibiotics and other antimicrblaigents was determined by the assay plates whaibated at
28°C for two days for yeasts and at %7 for one day for bacteria.

RESULTSAND DISCUSSION

The prepared ligand is soluble in hot methanol,/Ddmd DMSO. The melting point of the ligand wasrfduo be
175°C.

The analytical data obtained for,-BAAAP suggests its molecular formula to be>N,S,Which is in close
match with the expected structure. The data alggesis 1:2 condensation of 2, 4-Dihydroxy-5-acegti@phenone
with ortho-Aminothiophenol. Fig (1)

The LC mass spectrum of the ligand shows a peakzaB877 which is attributed to M+1 peak which cepends to
the molecular weight of the ligand 376.

3.1. NMR studies

The 'NMR spectrum of the Ligand shows a signab2s which corresponds to six protons of,CG-C=N group.
Complex multiplet in the regiofi7.2 — 6.4 correspond to benzene protons. The s@i8.4 correspond to SH
protons. The signal corresponding to the phenolicadjacent to azomethine moiety is indicatedl&.6. The RO
exchange studies also further confirm the structure

NMR spectrum of the Ligand
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3.2. IR Studies

The IR spectrum of HDAAP shows characteristic bands assignable to O=8, C-O and C=C which are
indications of the functional group of the targetletule. The broad band from 3500 to 2700 dmdue to the
strong intra and intermolecular hydrogen bonded Gttdtching frequency of the phenolic group, whishalso
supported by the medium band at 1243'@hits bending mode frequency. The band at 3074 ésassigned to C-
H stretching frequency of the aromatic group, besiis bending mode is observed at 839 awhich is a relatively
sharp band. However, the band at 2929" @an be assigned to CH stretching of the methyligrand its bending
mode is observed at 1370 ¢nThe band at 1646 chrorresponds to C=0O stretching frequency of théaayl
group. The bands that appeared at 1588 and 1430azm be assigned to C=C of the benzene aromatic ri

The strong band that is located at 1258'coan be assigned to C-O stretching of the phegetiap.

The IR spectrum of the ligand ,HDAAAP shows the characteristic bands of the vibratfrequencies of the
functional groups such as O-H, C=N, C-O, S-H, C=C.

The band appearing at 3378 tncan be assigned to the phenolic O-H and ba2648 cnt can be assigned to
vS-H . The small bands at around 3066 and 2925 could be assigned to C-H stretching frequenape@benzene

ring and the methyl group respectively. The shamdb located at 1607 ¢his attributed to C=N stretching of the
azomethine group. While the C=C stretching of tiweretic ring is observed at 1472 ¢m

The band at 1206 ¢ may be assigned to C-O stretching of the phempbeap. Bands at 1329 ¢tand 951cri

correspond to the bending frequencies of O-H phempbup and S-H groups. The band at 838 cnay be due to
v C-S.

The infrared spectra of the ligand precursor &ed ligand are summarized in table 1.

Table- 1 Characteristic Infrared frequenciesof H,-DAAP and H-DAAAP in Cm™

Compound v O-H vS-H | v (C=N) | v (C=0) | v (C-0O)
DAAP 3500-2700 1645 1258

Ligand 3378 2648 1607 1206
IR spectrum of the Ligand
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3.3. UV/Visible Studies

The electronic transition study of the free ligamais carried out in methanol. Three distinct bandeevobserved at
280 - 275 nm; 350 - 334 nm and 450 - 421 nm. Tist fivo bands correspond to the-» n* and n— = *transitions
of the azomethinechromophore [25,26] respectively.

Based on the above obtained spectral data the gedsiructure of the Schiff base is
oy HO OH HS
N =c:©: c=n—{
H3C| (|3H3 -
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3.4. Molecular Modeling Studies

The Schiff base geometry was evaluated using mialecalculation with argus lab software . The maleds built
and geometry optimization was done using molecmachanics uniform force field (UFF) method . Moliecu
orbital calculations were performed with quantunmchamics based AM1 (Austin Model 1) approximatiaor, the
synthesized ligand. The Self consistent field (SERgrgy value and heat of formatiaif for the optimized
geometry are shown below.

Final SCF Energy = -96791.36 kcal/mol

Heat of Formation= -21.45 kcal/mol

LUMO HOMO

3.5. Biological activity

In testing the antibacterial and antifungal acyiwf the compound we used more than one test satu increase
the chance of detecting antibiotic principles istéel materials. The sensitivity of a microorgantsnantibiotics and
other antimicrobial agents was determined by tisayaglates which incubated at 8 for two days for yeasts and
at 37°C for one day for bacteria. The compound was teSbedbiological activity against different types of
Grampositive (Bacillus Subtilis ATTC 6051 and Byogones ATTC 12600) and Gramegative bacteria
(Escherichia  Coli  ATTC 11775 and Proteus Vilgg@ATTC 13315) and FusariumSolaniMartius and
Aspergillus Niger Fungu.

The following results are obtained as listed &bl 2:

Table 2 Biological activity and M1 Csof theligand

Sample Fungus Bacteria
G. -ve G. +ve
F. solani A.Niger E.Coli P.Vulgaris  B.Silibt S.Pyogones
Ligand 11 0.9 -ve -ve -ve -ve
MICs, | >100pg/mL | >100ug/mL -ve -ve -ve -ve
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Bacteria: The Schiff base ligand is found have no biological activity against all tesbettteria.

Fungus: Schiff base ligand shows antifungdivig againstF. solani andA. niger From the Table, ligand is
found to have high sensitivity agairkstsolani thanA. niger

CONCLUSION

The ligand is of significant synthetic interestrfra¢helation point of view. As the chelating functsoare present on
the opposite sides of the benzene ring, they kedylio produce polynuclear complexes. They arelyiko provide

a variety of donor systems for coordination likeN @nd S for efficient metal binding reactions. Rertthe ligand

can behave as symmetric bis-bindentate and matttke system. The Schiff base ligand is fouadhave no

biological activity against all tested bacteria.

but shows antifungal activity agaifstsolani andA. niger. The ligand is found to have high sensitivityaigt
F. solani thanA. niger.
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