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ABSTRACT

Cardanol, a naturally occurring aliphatic chain substituted phenol derived from cashew nut shell liquid
(CNSL) was used for the preparation of Schiff base ligand using 4-aminoantipyridine. The Schiff base
complexes of Zr(1V) and Th(lv) of di-a-formyl methoxybis(3-pentadecenylphenyl)methane (DFMPM) and 4-
aminoantipyridine were synthesized in three stages. The ligand and complexes were characterized by UV-
visible, IR Spectroscopy. The elemental analysis, melting point, metal ion intake, SEM, XRD, antibacterial and
antifungal activity were also studied. The conductance measurements indicate that all the complexes of non-
electrolytes. The result indicated that the complexes of Zr(1V) and Th(IV) are hexacoordinated metal ion
intake indicated the ligand can be used for the removal of these metals from water . The SEM and XRD studies
revealed the nano crystalline nature of the complexes.
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INTRODUCTION

Schiff bases of azomethine nitrogen donar hetracyiijands are well known due to their wide randge o
applications in pharmaceutical and industrial feelthd have been found to act as antibacterial atitlagal
agents[1-7]. Schiff base can accommodate differaptal centres involving various coordination method
there by allowing successful synthesis of homo lagillo metallic complexes with varied stereocheryi8t9]
.Metal complexes of nitrogen-oxygen chelating agemterived from 4-aminoantipyridine have been
studied[10,11]. The present of study deals with slgathesis, characterization and biological studiéshe
Schiff base complexes of Zr(1V) and Th(lV) deriviedm DFMPM and 4- aminoantipyridine .

MATERIALSAND METHODS

Cardanol was obtained from M/S satya cashew, Chdnd&, formaldehyde (37%solution) hydrochloriddc
epichlorohydrin, 4-aminoantipyridine and other cheaits used were of GR/AR grade quality obtainedrfro
merck chemicals. All the solvent used was purifieg standard methods[12]. The micro analytical data
(C,H,N) were collected using perkin Elmer 2400 instent.IR spectra were obtained using PE IR spettru
instrument model: system 2000 .

Synthesis of schiff base ligand with dfmpm and 4-amino antipyridine

The synthesis of Schiff base ligand was carriedt ly reported methods (14) ethanolic solution &MPM
and 4- amino antipyridine were taken in RB flaskli® molar ratios and refluxed for an hour. ThecteEm
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mixture was poured in ice , an yellow compound ohif base ligand was obtained[15]. The precimtht
yellow compound was filtered , washed with watad aried over anhydrous calcium chloride . The erud
sample was recrystalised from 50% absolute alcgiedd 60%.
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Figure1: Formation of Schiff base Ligand

Synthesis of Zr(1V) and Th(IV) Schiff base complexes:

The metal complexes of the ligand were prepareddding aqueous solution of Zr(IV) nitrate and Th IV
nitrate to the ligand in 1:2 ratio and refluxed fabout twelve hours at & 7C(c . The final product was
filtered washed with ethanol, diethyl ether and Wwater, and finally dried under vaccum af@@ield = 58%

Estimation metal ion intake :
The filtrates obtained in the above methods welllected . The collection where used for the eation of
Zr(IV) and Th(lV) intake for complexation using st#éard methods[16].

Table-1 Physical characteristics and analytical data of the complexes

Compound Yidd % Colour Mol. formula Mol.wt ""d“[!gpo'”t CElanmtaLAnalyssN
. 74.52 12.03 7.03
Ligand( L) 60 brown GoH136N604 1112 228 (74.46) | (12.23) | (7.55)
. 69.60 11.60 8.23
[ZrL(N03)2]2Hzo 57 nght green GeH276N14010 Zr 2379 >250 (6953) (1174) (846)
65.71 10.95 7.77
[ThL[NO3] 2]2H20 59 brown GagH276N 14010 Th 2520 >250 (6568) (1077) (748)

Table2:.Metal ion intake of the complexes

Compoud Metal ion intake meqg/g
[ZrL(NO3);]2H.0 0.9730
[ThL(NO3);]2H,0 1.0214

RESULTS AND DISCUSSION

The metal complexes of Zr(IV) and Th(lIV) coloursdlids, stable towards air and have high melting
points(above 251C) .The complexes are soluble in DMF,CRGInd DMSO. Analytical data suggest that the
metal to ligand ratio(1:2) in all the complexesh® conductivities of solutions of the complexedDMF are
shown in tablel. All the complexes are non- eldgtes because their conductivity values were in rifege
12-150hm‘cm-“mol™* However, the conductivity value is higher than estpe for non-electrolytes probably
due to partial solvolysis of the complexes in DMEdium.

IR spectra:

Selected IR spectral bands for the ligand and étspalexes are given in table .The IR spectrum ef fitee
ligand is characterized mainly by the strong baat8013crit,2856cm* and 2923cit. Which are attributed
the stretching Frequencies of O-C, C-H and C=N faethine) respectivel{/. The IR spectrum of the free
ligand was compared with the spectra of metal cexgd .The characteristic absorption bands 3359.39-
3341.07crit range were attributed 16-OH group of the coordinated or lattice water. Hbsorption bands in
the range 2924-2923¢h 2854.15-2853.17cthand 1593.881583.37crt were assigned t®o.c , Ve ,and
Vc=n respectively. The imine peak in the metal complegkswed change in schiffs compared to the ligand
indicating co ordination of the imine nitrogen atémnthe metal ion due to co ordination. Anotherapson
bands at 1157.08cmand 1159.01cihis assigned to the co ordinate nitro group wite tentral metal atom
636- 617crt is assigned to M-N bond and 559-394tis assigned to M-O bond. The absorption band at
1438.64 -1361.5cth is assigned to free GHgroup. It shows that the terminal gHs not involved in

bonding™®
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Table 3: selected FT-IR frequencies (cm™) of the ligand complexes

Ligand/ Complexes | Voz2o0) | Vo-c Ve Ve=n VmN | Wm0 | V-CH3
ligand 2856 2923 1589 1450
[ZrL[NO 3],2H,0 3359.39| 2924 2854.18 1593.88 617 5b9 1361.5
[ThL[NO3],2H,0 3341.07| 2923 2853.1y 1583.27 636 3P4 1438.64

Relative Absorbance
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Figure:2 FTIR Spectrum of Ligand
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UV visible spectra:

The absorption region assignment and geometry efifand and complexes are given in Table 4. Thand
showed a broad band at 360 nm which is assigneg to* transition of the C = N chromophdtd. On
complexation this bond was shifted to lower wavegll suggesting the coordination of imine nitrogéghw
central metal ion. The UV and visible spectra af #r(IV) complex showed three absorption bandsl&nan,
307 nm and 300 nm giving an octahedralgeometry figtt transitions. 2B182A1g, 2B1§2B2 gand 2B1§2E2g
respectively. The broadness and position of thellfawours distorted octahedral geometry for compmlae to
Jahn-Teller effect. The electronic spectra of Th(Bémplexes showed absorption bands at 329nm,n319

and 312 nm respectively suggesting

. .
3000 2000 1000
Wavenurmber [ern-1]

FTIR Spctrum of Th(IV) complex of Ligand

octahedral gegrie the complexes.
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Fig 5: Structure of Schiff base complexes M=Zr(1V) and Th(IV)

Table 4 UV Visible spectra of the ligand and its complexes

Ligand/ Complex | Amaxinm
C68H136N804
[ZrL(NO3),]2H,O | 318, 307, 300
[ThL(NO3),]2H,0 | 329, 319, 312
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g: 7 UV spectrum of Th(IV) complex

Fig: 6 UV spectrum of Zr(1V) complex F

H!NMR Spectrum:
H'NMR Spectrum of the Th(IV) complex (figure:8) ithikited a multiplet signed ad =4.025ppm-3.958 ppm

is due to subistituted aromatic ring protons. Thespnce of H-C = N- group is indicated by the sngitd =
7.162ppm . A signal ab = 1.98ppm-1.53ppm indicated the presence of --Qirfbtons. The multiplet al =
6.545ppm & = 6.758ppm and = 3.43ppm & = 3.99ppm were due to the olifinic protons of te&le chain-O-
CH,- group Thus HNMR study also confirmed the structural informati@inboth ligand and its complexes
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Figure:8 H'NMR spectrum of Th(IV) Complex of Ligand
SEM analysis:
The surface morphology of the complexes was studiging JSM 5610 scanning electron microscope. The
SEM images of Th(IV) complex is given below. TheMbinages showed that the complex is micro crystalli
in nature. Careful examination of the single cristéearly indicated the nanoscale size of the leinggystal of
the complexes. The SEM images showed that all tmptexes are nano crystalline in nature showed hroug
granular and pitted surfdé®.

20kV  X1,500 10um 0001 1146 SEI 20kV  X5,000 S5pm 0001 11

Fig 9: SEM image of Schiff base complex of Th(IV) in ethanol Fig:10 SEM image of powder sample of Th(IV) complex

X-ray Diffraction Analysis:

The powder XRD of Zr(IV) complex was performed. Tdiéfractogram is given in Figure(11) . The graines
of the complex was calculated using Scherre’s fdan@The calculated grain size is 1.69 nm. This galu
suggested the crystals of the Zr(IV) complex isiamo siz&Y. This value is closely in agreement with SEM
images of the above complex.

Table 5. Grain size of the Complexes

Complex Grain size(nm)
[Zr(NO3),]2H,0 1.690

2026 350 - g 97843

2-Theta - Scale

Figure: 11 XRD Structure of Zr (V) complexes
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Antibacterial activity:

Antibacterial activities of the ligand complexesdastandard drugs were screened by the disc diffusiethod

in DMSO as solvent explained. The results of artibaal study is given in table. The antibacteaativity
was estimated based on the size of inhibition zionthe discs. Under identical conditions the Schiéfse
complexes have moderate anti bacterial activéigsinst these bacteria. The results of antibadtadavity
substantiate the findings of earlier researBfleThe biological inactive compounds become active bss
biologically active compounds become more actiperuco ordinatio?® such enhancement in biologically
compounds become more active co ordination . sudtamcement in biological activity of metal complexe
can be explained on the basis of overtones cormfepell permeability, the lipid memprane that swmds the
cell favours the passage as only lipid solubleemats due to which lipho solubility is an importafiactor
that controls antimicrobial activity. On chelatiprthe polarity of the metal ion is reduced to aagee extent
due to overlap of the ligand orbital and paritialaeng of the positive charge of the metal ion withnar
groups . Further, it increases the delocalizatiént-oelectron over the whole chelate ring and enhanced
liphophilicity of the comple®* . This enhanced the liphophilicity in turn enhasche penetration of the
complex in to lipid membranes and blocking of mdiadding sites on the enzymes of the micro orgarism
The metal complex may also be a vehicle for activabf the ligand as the cyto toxic a gent . Moreeio
,coordination may lead to significant a reductiohdoug resistance. Also other factors such as shityb
conductivity and dipolemoment may also be amongpbssible reason causing enhancement of bactericida
activity of the metal complexes as compared touheomplexed Schiff base compound.

Table :6 Antibacterial activity data of complexes

Complex E'. P.' Klebsell_a Staphylococcus Chloramphenicol
coli | aeruginosa | pneumoniae aureus
[ZrL(No3);]2H,0 | 7.5 6.0 8.0 6.0 25
[ThL(N03),J2H,O | 6.0 6.5 6.0 9.2 22

1-6.0 lessactive

Antifungal activity

Schiff bases possess effective antifungal activitsesence of methoxy, halogen andnaphthyl groupsrere
fungicidal activity towards candia albicans pyrami Schiff bases show physiological activity aghiAs
niger. some Schiff bases of quinazolinones showifuargal activity against Candida albicans,

Trichophytonrubrum, A. nig&”..
Table 7 Antifungal activity data of complexes

Complex Candia albicans | Nystatin
[ZrL(No3),]2H,0 6.0 6.0
[ThL(No3),]2H,0 16.0 6.0

CONCLUSION

Schiff base metal complexes of Zr(IV) and Th(IV)reesynthesized from cardanol using 4- aminoantiine
were clearly described and characterized on theshidsanalytical and spectral data of which the Vigible

and IR spectral studies indicated the geometry ahgexes. Based on the study all the complexes are
hexacoordinated .Metal ion intake explained tha&t ¢hn be effectively used for extraction of metal from
water. The SEM, XRD, studies revealed the compleat@snano crystalline in nature. The SEM studies® al
confirmed the nano crystalline nature of the comete. The antibacterial activity revealed that ¥j(l
complex have more antibacterial activity than otkemplex. The antifungal activity revealed that IM)(
complex have more antifungal activity than othempdex.
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