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ABSTRACT

Co-ordination polymers containing a novel bis ligamamely 5,5'-(6-(diphenylamino)-1,3,5-triazine-gjl)

bis(azanediyl)diquinolin-8(DATBDhave been prepared with metal ion like"ZrCu?, Ni?, Co™? and Mr2. The
novel bis bidentate ligand (DATBD) is synthesizgdcbndensation of 5-amino-8-hydroxyquinoline wAt6-

dichloro-N,N-diphenyl-1,3,5-triazin-2-amine in pance of base catalyst. All of these co-ordinafiotymers and
parent ligand were characterized by elemental asialyiR spectra and diffuse reflectance spectradists for their
structure determination. The thermal stability wvesluated by thermogravimetric analyses(TGA). Iditah, all

of the coordination polymers have been charactdrizg their magnetic susceptibilities. The microthédiactivities
of all the samples have been monitored agailastt pathogens.

Keywords: 8-hydroxyquinoline, ligands(DATBD), antibacteriahd antifungal activities, coordination polymers,
IR, NMR, reflectance spectra and TGA.

INTRODUCTION

Nitrogen containing heterocyclic play an importasie, not only for life science industries but aleamany other
industrial fields related to special and fine ch&tnyi. Among them s-triazine ring containing datives have been
reported for applicable mostly as reactive dyessomde are used as polymers and drugs .The stutty@fdination
polymers has made much progress [1-3]. 5-an@ifgquinolinol is well known as an analytical reagfhfs]. Its
various derivatives are very useful in pharmaceilgi¢6]. Several azo dyes based on 8-quinolinoladse reported
for dyeing of textiles as well as their chelatingperties [7,8]. A promising method has been regabffor the
formation of coordination polymers of enhancedlatieg ability by using a bidentate 8-hydroxyquine moiety
in which two 8-hydroxyquinolinyl end groups arerjed with bridge, usually at the 5,5'-position [9}1The 5-
Amino 8-hydroxy quinolinol is the easiest prepaeaptecursor for the preparation of bis-ligand angstbis-ligands
based on 5—-Amino 8—hydroxyquinoline have been teddior coordination polymers [11,12].ion exchamgsins
have also been prepared from 5—amino 8—hydroxytjnpgand amino or hydroxyl functionalized polymédr3{15].
The literature survey reveals that bis-8- hydroxgqline ligand having 1,3,5-triazine ring as a hedhas not been
reported so far. Hence it was thought to undertaldah type of study. Thus the present paper dedfssynthesis,
characterization and chelating properties of ligdDdTBD) and its co-ordination polymers are shown$cheme
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where, M= Cu(1I),Mn(1I),Ni(II),Co(1I),Zn(II)

MATERIALS AND METHODS

Materials
All the chemicals used were of pure grade. 5—arirfoydroxyl quinoline was obtained from local dealer

Synthesis of 5, 5'-(6-(diphenylamino)-1,3,5-triazie-2,4-diyl) bis(azanediyl)diquinolin-8-0l(DATBD)

To a suspension of 5—amino 8-hydroxyquinoline(3@®82 mol), 4,6-dichloro-N,N-diphenyl -1,3,5-triaz2-amine
(3.16 g, 0.01 mol) in an acetone—water mixture a@ded. Then ¥CO; (0.02 mol) was added as an acid accepted
[16]. The resulting mixture was refluxed for 3 With occasional shaking. The resulting suspensiehich
contained a precipitate, was neutralise and tliggrefd. The solid product was collected and driedgive
DATBD(66% yield). The product melted with decompisitat above 25X (uncorrected).

Synthesis of coordination polymer

A solution of metal (0.01 mol) in aqueous formiddawas added drop wise to a solution of DATBD (Orfdl) in
aqueous formic acid with stirring. The reaction mie was heated on a water bath for 1.0hr. Theticgamixture
was made alkaline by the addition of dilute aquemusnonia until the precipitation was completed. Ploé/mer
separated out in the form of a suspension and vgEsteéd on a boiling water bath for about 1 hr.alyn the
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resultant solid was collected by filtration and hed with hot water, dimethylformamide (DMF), anérhacetone.
The polymer [DATBD -M?] (resultant product) was air-dried.

Antimicrobial Activities

Antibacterial activity and antifungal activities BIATBD ligand and its coordination polymers weradieéd against
gram-positive bacterieB@cillus subtilisandstaphylococcus aurepand gram-negative bacteri.¢oli, salmonella
typhi and klebsiella promiog and plant pathogenic organisms used w&spergillus niger, Candida albicans,
Trichoderma harsianum., Mucor mucedandBotrytis cinereaat a concentration of 50y/ml by agar cup 520 plate
method. The methanol system was used as conttbisrmethod. The area of inhibition of zone was soeed in
mm.

MEASUREMENT

The C, H, N contents of metal were determined byFlash-1101 EA. The metals contents of metal chelatere
determined volumetrically by Vogel's method [17)o & 100mg chelate sample, 1ml of HCLSK, and HCIQ
each were added and then 1 gm of NaClas added. The mixture was evaporated to dryamesshe resulting salt
was dissolved in double distilled water and dilutedhe mark. From this solution the metal conteas determined
by titration with standard EDTA solution. Infraregectra of the synthesized compounds were recandddicolet
760 FT-IR spectrometers. NMR spectrum of ligand weorded on a Brucker spectrophotometer at 400 .MHz
Magnetic susceptibility measurement of the syn#tessicoordination polymer was carried out on GoajaBce at
room temperature. The electronic spectra of coatitin polymer in solid were recorded at room terapee.
MgO was used as a reference. Antimicrobial activifyall the samples was monitored against variotsng
positive(+) and gram negative(-) organisms, follogvthe method reported in the literature [18,19].

RESULTS AND DISCUSSION

The synthesis of 5,5-(6-(diphenylamino)-1,3ja#ine-2,4-diyl) bis(azanediyl) diquinolin-8-ol (D/ABD) was
performed by a simple nucleophilic substitutionctemn of 4,6-dichloro-N,N-diphenyl -1,3,5-triazingmine and 5-
amino 8-hydroxy quinoline. The resulting DATBD ligh was an amorphous colour powder. The ligand is
characterized by elemental analysis as well as MRNMnd IR spectroscopic techniques as given below.

Elemental Analysis

The metal and C, H, N contents of ligand and caowiiton polymer (its coordination polymer) are shaw Table 1
and are also consistent with the predicted stractlihe results show that the metal: ligand (M: &fia for all
divalent metal chelate is 1:1.

Table-1:Analysis of DATBD ligand and its metal belates

Empirical Formula Mol. Cal g/mo|  Yield ¢ C ElementaI:\naly&s (%) NFound Calcd)M
Ca3H24Ng0; 564 66 70.20 (70.15) 4.28(4.2%) 19.85(19.81) --
Cs3H2:NO,Cu.2H,0 661 72 59.86 (59.82) 3.96(3.92) 16.92(16.87) @@%.55)
CazH2:NgO;Ni .2H,0 658 65 60.30 (60.25) 3.99(3.95) 17.05(17.01) 3®3.89)
Cs:H2:Ns0,Co .2H0 657 69 60.28 (60.24) 3.99(3.95) 17.04(17.00) @®8.92)
Cs3H2:NgO,Mn .2H,0 553 62 60.65 (60.61) 4.01(3.96) 17.15(17.11) D®&A.37)
Cs:H2:Ns0yZn .2H0 662 67 59.69 (59.65) 3.95(3.90) 16.88(16.84) DO@B!81)

Table-2: spectral feactures and magnetic moment ohetal chelates

Metal Electronic IR spectral feactures
Chelates BM Dsaﬂgcégl Transitions Common for all cit
2 22700 | C.T
DATBD -Cu 1.90 15885 | 2Eq—7T g
22990 | *A.0—°Tig(P) 3200 Quinoline Moiety
DATBD -Ni*? 3.89 14495 | °A,g— *T.g(F) 2300
8000 A0 °Tog 1640
20710 | “Tig(F~"Ag 1550
DATBD -Co*? 459 19385 | “Tig(F)~*T:g(P) | 1100 C-O-M &
11980 | “Tig(F)—>*T.g 1450 O-M
22965 | ®Aig—°Aig ‘Eg) | 730 M-N
DATBD -Mn*2 5.02 16385 | ®Ag— “T.g(*G) | 650
15370 | © Ag— ‘T.9(*G)
DATBD -Zn"? | Diamagnetic] | -
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IR Analysis
The important infrared spectral bands and theitatere assignments for the synthesized ligandl ldnd its
coordination polymers were recorded as KBr diskbsane shown in Table-2.

IR spectrum of ligand of DATBD show a broad banteered from 3200 to 2300 ¢rwhich might be responsible
to phenolic -OH group bonded to N atom of 8-hydigusinoline moieties[20].

Several bands appeared between 1550 and 164@egion may arised from aromatic breathing and 30 for —
NH group. The IR band at 1580 ¢niC=N of 8-quinolinol system) of DATBD ligand shéfi to higher frequency
side 1600 crl in the spectra of the metal complexes indicatingoivement of nitrogen in the complexes
formation[21], whereas the band at 1450%dmthe IR spectrum of DATBD assigned to in-plar@H-deformation
was shifted towards higher frequency in the speatrdne coordination polymer due to the formatidrtte M-O
bond [22]. This was further confirmed by a weak dat 1100 cil corresponding to C—O—M stretching, while
bands around 730 and 650 twrorrespond to the N> M vibration [23].

'H NMR Analysis
The structure of the ligand (DATBD) was charactediby'H NMR spectrum in DMSO- d6 system.

NMR

(DMS0)6.6 — 8.8 ppm (20H) Multiplet Aromatic
5.3 ppm (1H) Singlet (OH)

4.0 ppm (1H) Singlet (NH)

Magnetic Measurements

Magnetic moments of coordination polymers are givefable-2. The diffuse electronic spectrum of aomplex
shows two broad bands, 15885 and 22700.cHme first band may be due to’Bg —°T,g transition, while the
second band may be due to charge transfer. Thebftnsd shows structures suggesting a distortedhedtal
structure for the Ct metal complex [24,25]. The Cometal complex gives rise to two absorption bartd20&10
cm?, 19385 crit and 11980 ciy which can be assignetl,g(F)}—~'A.g, “T1g(F)~*T.g(P) and*T,g(F)~"T.g
transitions, respectively. These absorption bami the ;i value indicate octahedral configuration of the™Co
metal complex [26,27]. The spectrum of Mpolymeric complex comprised three bands at 22965 46385 crit
and 15370 ci These bands may be assigne@m—°A.g(‘Eg), °A.g—"T-g(*G) and®A,g—*T:g(*G) transitions,
respectively. The high intensity of the bands asggests that they may have some charge transdeaathr. The
magnetic moment is found to be lower than normabea In the absence of low temperature measurenfent
magnetic moment, it is difficult to attach any sfgrance to this. As the spectrum of the metal claxmpf Ni*
show three distinct bands at 22990’crhi4495 crit and 8000 crare assigned &&,g—>T:g(P),*A,g— T.g(F)
and °A,g— 3T,g transition, respectively, suggesting the octaflednvironment for N ion. The observegie
values in the range 1.93-5.11 B.M are consistetft thie above moiety [28,29].

Thermal Studies

The TGA data for the Co-ordination polymers sampliedifferent temperatures indicate that the degfiad of the
co-ordination polymers is noticeable beyond 3C0The rate of degradation becomes a maximunternperature
between 400 and 58@. This may be due to acceleration by metal oxidédsch form in situ. Each polymer lost
about 60% of its weight when heated up to %@0 Inspection of the thermograms of all coordidaplymer
samples revealed that all samples suffered apylecieeight loss in the range of 150 to 280 This may be due to
the presence of a coordinated water molecule.

Antibacterial(Antimicrobial) Activities

The increase in antimicrobial activity may be cdesed in light of Overtone’s concept [30,31] andebdy’s

chelation theory[32,33]. On complication, the pitiaof the metal ion will be reduced to a greateteat due to the
overlap of the ligand orbital and partial sharirighe positive charge of the metal ion with donooups. Further, it
increases the delocalization of -electrons over wiwle chelate ring and enhances the lipophiliafy the

coordination polymers. This increased lipophiliciighances the penetration of the coordination pefyimto lipid

membranes and blocks the metal binding sites iretizgmes of microorganisms. These coordinationrpetg also
disturb the respiration process of the cell and thieck the synthesis of proteins, which restriatther growth of
the organisms. The antibacterial and antifungad datained from analysis are shown in Table-3 arable-4.
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Table-3:Antibacterial activity of coordination Polymers

Gram +ve Gram —ve
Compounds Bacillus | Staphylococcug klebsiella| Salmonella| E.

subtilis Aureus promioe typhi coli
DATBD 30 29 32 32 33
(Cu DATBD (H:0))n 44 46 41 42 39
(Co DATBD (H:0))n 42 40 34 33 33
(Ni DATBD (H20)2)n 40 36 36 35 36
(Mn DATBD (H20)2)n 41 43 34 34 32
(Zn DATBD (H;0),), 40 42 39 42 33

Table-4:Antifungal activity of coordination Polymers

Zone of Inhibition at 1000 ppm (%)
Compounds Aspergillus| Candida | Trichoderma| Mucor | Botrytis
Niger albicans | harsianum | mucedo| cinerea
DATBD 34 30 29 24 26
(Cu DATBD (H,0))» 45 35 44 40 44
(Co DATBD (H:O))n 37 34 36 34 35
(Ni DATBD (H20),), 36 31 38 30 30
(Mn DATBD (Hz0))n 37 31 36 30 35
(Zn DATBD (H,0)o)n 41 32 35 29 33

Coordination polymers exhibit higher biocidal ait§ivas compared with the free ligands; from the panative
analysis shown in Table 3 and Table 4, respectively observed that all the coordination polyrmae more potent
biocidals than the free ligands. From the dataipbthit is clear that Cu (II) is highly active angpthe coordination
polymer of the respective metal.

CONCLUSION

The results at present work show the following dasions. The design synthesis of new bis-ligandehbgen
successfully demonstrated. FT-IRH-NMR spectral studies. We have synthesized a seoie some novel
coordination polymers from bis-ligands with traisit metals have been prepared and characterizedhér
spectral and magnetic properties. All the syntlebizoordination polymer compounds were screenedhiir
bioassay. The coordination polymers exhibited behaxic for gram-negative bacterig.¢oli, samonella typhand
klebsiella promiogand gram-positive bacteriB4cillus subtilisandstaphylococcus aurejysand plant pathogenic
organisms (fungi) used werkspergillus niger, Candida albicans, Trichodermardianum, Mucor mucedand
Botrytis cinereamicroorganisms. In comparison with the ligand, rdimation polymer were more active against
one or more bacterial strains, thus introducingogeh class of metal-based bactericidal agents. ifeemation
regarding geometry of the coordination polymer whtined from their electronic and magnetic momeites.
The magnetic moment values of coordination polymeicate an octahedral geometry.
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