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ABSTRACT

The novel azo-Schiff base ligand 2- ((E) — (1H- zoefd] imidazol-2-yl)diazenyl )-5-(E-4-(dimethyl aro)
benzyliden amino) phenol, (BIADMebP) has been sgithd from condensation of 22Hbenzimidazolyl) azo] -5-
amino phenol with N,N-dimethyl benzaldehyde. Thesahiff base ligand reacted with some divalenhsifon
metal ions such us Co(ll),Ni(ll), Cu(ll), Zn(I)dAl) and pt(1V) forming six chelates complexese Pnepared azo-
schiff and its metal complexes where checked ligreiift spectral technique in terms, C.H.N elemeatsllyses,
metal content, magnetic moment measurements, roolaductance, FT-IR, UV-vi¢H-NMR and mass spectra
studies. The data show that the complexes haveotheosition of I:2[ M:L] chelates type and octah&dyeometry
with Co(ll), Ni(ll),Cu(ll),Zn(ll) and Pt (IV) ionsand l:I[M:L] cheats type and square planer geometth
Pd(ll)ion. All complexes that non electrolytes and conductive species excepted the Pt(IV)-comdek:2
electrolyte nature. The pathogenic activities & gynthesized ligand (BIADMebP) and its complexa® wested
invitro against the sensitive organisms Eschericbidi, staphylococcus as antibacterial and candalbicans,
Aspergillus Niger as antifungal. The activity dashow that the metal complexes higher anti bactesiat
antifungus activity than the free ligand. The résué discussed.
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INTRODUCTION

Azoschiff bases compounds derived from the readbietween the schiff base and azo compounds. Soagés
derived from the reaction of aromatic aldehydes aipghatic or aromatic amines represented in ingurseries of
widely studies organic ligands[1]. Schiff bases @z schiff bases important intermediates for ymthesis of
some application such as biological activity[2-4tlinical[5,6], analytical[7,8], Anticancer[9,10] dn
catalystical[11,12]. Azo schiff base compounds ighly important well known and widely used substsin
textile, paper and coloring agents for foods anshuetics industries[13,14]. Azo schiff base andrtikemplexes
with transition metal ions are also of importance do their complexing, catalystical, biologicabperties[15,16].
and corrosion inhabitation in acid media[17,18]sTbiass of azo compounds posses active ¢cidic) azo imine
(- N = N-CH=N-) function, for this reason a numhsrthese azoimidazoles were prepared and theiitiabilas
chelating ligands was investigated[19-21].In thésp@r we report the preparation, identificationuctural studies
and biological activity of the novel tridantateaszthiff base ligand, 2- ((E) —(1H-benzo[d] imidaz@8lgl) diazenyl)
-5- (( E)-4- (dimethy amino) benzyliden amino) pbe(BIADMebP) and its metal complexes with Co(INi (I1),
Cu(ll), Zn(I1), Pd(Il) and Pt(1V) ions.

89



Khalid J. AL-adilee and Haider M. Hessoon J. Chem. Pharm. Res,, 2015, 7(8):89-103

EXPERIMENTAL SECTION

All the chemicals used were of analar grade, pextdor Aldrich, BDH, Sigma and Merck. Solvents useste of
analytical grade. The solvents were purified bytiltision and double distilled water were used tigh the
experiment. IR spectra were recorded as KBr distsgua shimadazu 8400 FT-IR Spectrophotometerénrding
(4000-400). Electronic spectra were measured inrdrgg (200-1100) nm using 0/ solution absolute ethanol at
room temperature using a UV-Vis. T80-PG spectropmeter.'H- NMR spectra were recorded with a model
Bruker AMX400 MHZ spectrometer operating at 400 Midging DMSO as a solvent and TMS as an internal
standard. Mass speetra were recorded on a shimfegilant Technologies 5975C at 70 and MSD energyngisi
direct insertion probe (Acq method low energy)eahperature 90-12Q. Elemental analysis (C.H.N) were carried
out using a C.H.N EA-99 mth instrument. The metaitents of complexes was measured using atomia atiso
technique by shimadzu AA-6300.Magnetic susceptibitheasurements of the metal complexes in powdsn fr
were carried out on Balance Magnetic (MSB- MKI) amgius by using farady method at room temperatace a
diamagnetic correction for the complexes were dated using pascal's constant. Molar conductivigasurements
were made with DMSO solution (FQM) at room temperature using a 31 A digital corility meter. The PH
measurement were carried out using a Philips PWL $42 meter £0.001). Melting points was determined by open
capillary tube method and are uncorrected by ugiBgectro thermal melting point 9300.

Synthesis of the azo dye compound (BIAAP)

The azo dye compound 2Z2f(benzimidazolyl)azo]-5-amino phenol (BIAAP) ha®eln synthesized by the
diazotization coupling reaction by flowing methqaeposed shibadtal al [22]. and AL-adileest al[23]. with some
modification (schem-1) 2-Amino benzimidazole (18, 0.01mol) was dissolved in mixture a solutioonir3ml
HCI(37%) and 30 ml distilled water. An aqueous solu20 ml of NaNQ@ (0.75 gm, 0-0.1mol, dissolved in 20ml
distilled water) was added in drops while maintagnihe temperature between 0-5°C to the mixturh wedintinuous
stirring. After that the diazonium chloride was adddrop wise respectively with constant stirringctdd aqueous
solution of 3-amino phenol (1.2gm,0.01mol) and teehution of 2ml acetic acid was added to the dadkcolored
mixture. The mixture was stirred for 1 hour at @5The precipitate was filtered and washed withiliid water
and 5ml ethanol solution to remove the excess ofaaied substances and recrystallized from ethargldried in
oven at 60°C for several hours. The purity was icord@d by the elemental analysis (C.H.N) and TLChtegues.
The yield was 82% of dark red crystals and m.p=C40he structure of azo compound (BIAAP) is convbyt 'H-
NMR. mass spectrum , IR and UV-vis. spectra.

Synthesis of novel azo-Schiff base ligand (BIADMebp)

The novel azo-schiff base ligand (BIADMebP),(schelhevas synthesized by condensation of 4,4-dimeihyiho
benzaldehyde (1.5 gm, 0.01 m ole) with azo dye aamg 2-[2-(benzimidazolyl)azo]-5-amin phenol (BIAAP)
(2.21gm,0.01 mole) in 70 ml ethanol in the presengedrops of glacial acetic acid as a catalyst. frieture
refluxed for three hours, then the obtained produas concentrated in vacuum to remove ethanol. adldish
orange color precipitate were obtained, Which wittered and washed with distilled water and twieerystallized
from hot ethanol, then dried in oven at 70°C fovesal hours. The yield 78% of reddish orange cigstand
m.p=185°C.The purity was confirmed by the elemeatalysis and TLC techniques. The structure of scoff
base ligand (BIADMebp) is convert by 'H-NMR, mapgatrum, IR and UV-visb. spectra.
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Scheme(1):- Synthesis of novel azo-schiff base ligfBIADMebp)
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Synthesis of azo Schiff base chelate complexes

The reaction of azo Schiff base by dissolving figarid (BIADMebp) in 50ml ethanol(0.769gm;0.002moveh
0.001 mole of metal salts (0.237, 0.238,0.171,04dr3% 0.409 gm) of Co&bH,O,NiCl,.6H,O, CuC}.2H,0,ZnCh
and H[ptCle] respectively in a molar ratios 1:2 [metal: Lighedcepted pd(ll)-complex was added in a molaosati
1:1[metal: Ligand], the metal chloridPd@D.177gm; 0.001mole) and (0.384gm, 0.001 molégainid BIADMebP).
This metals chlorides dissolved in 50 ml bufferusioin except the Pd@las dissolved in methanol were refluxing
with stirring for 30 mint, colored precipitate foeeh at room temperature, than the resulting solieleiiltered and
washed several times with distilled water until fifteate become colorless. The chelate complexesewlried in air
and recrystallized from ethanol and dried in theroat 70°C for several hours.

Antibacterial activity studies

The in vitro antibacterial activity of the azo SitHhase ligand (BIADMebP) and its metal complexesrevtest
against the bacteriascherichia Coil, staphylococcus, Candida albicand Aspergillus nigerStock solutions were
prepared by dissolving the ligand and its metal gleses in DMF solvent (ItM). The nutrient agar medium was
poured into petridish. One ml of the tested micgamism was spread over the solid nutrient agaephaith help of
a spreader. An amount of 0.1 ml of test solutioas wdded carefully in spots on the surface ofribeulated solid
media. After evaporating the solvent, the petridishvere placed at low temperature for two hourallmwv the
diffusion of the chemical materials and then indalaat 37°C for 24 hours. The diameter of the iitioib Zones
measured in millimeters[19,20,24].

RESULTS AND DISCUSSION

The azo Schiff base ligand (BIADMebp) was reddistinge semi-crystal, but the chelates complexekisfigand
vary in color depended of metal ions. The ligand &g metal complexes were stable in air and ifdelin water
but soluble in common organic solvents such as ameth ethanol, DMF, DMSO and chloroform giving deab
solutions at room temperature.

The suggested molecular formula are also suppdayesubsequent spectral and mole ratio, magnetic enbiend
conductivity measurements. The analytical datacetgis which are correspond to empirical formula #za Schiff
base ligand (BIADMebP) is behaving as a tridentiatdne metal complexes. The physical propertiesamalytical
data of ligand and its metal complexes are givaalite 1, which in a satisfactory agreement witlewdated values.

Table(1): Physical properties and analytical datadr ligand (BIADMebp)and its metal complexes

Compound Color m.p°C | Yield % Mole((:l\L;II;r.\;‘vcgmula c Fo:nd (cac:\.l)% i
LH=Ligand Raddish orangd 185 78 (:(232};210,4\1‘2()) (gg;g) (ggg) (giig)

e [mon | | e | e | @9 uplie| €
oo o | | e | COgien |G e e on
(Cu)4HO | Green w2 | w2 | i | Gaas | aea | des7 | 760
Zn(L)dH0 | ReddishBrown| 153 | 73 | Cpbdiuden | QR GID| (800 (6D
T R R M s il
parser g | | | CORER | (S0 &0 Ge] 28

LH=BIADMebp

'H-NMR spectral studies

The data ofH-NMR spectra of azo dye compound (BIAAP),azo Sdbéfse ligand and Ni(ll)-complex are shown
in table 2, figures 1,2 and 3 respectively, wassuead in 6DMSO solvent with TMS as an internal referencee Th
'H-NMR spectrum of the azo dye compound showed gledirsignals at 14.5ppm and 9.6 ppm assigned to the
protons OH and NKlgroups respectively, this compound gives the falhy signals: signal peak at 5.9 ppm
attributed to protons of NH benzimidazole. The detipeaks at (6.2-6.3) ppm attributed to the presef protons
3H and 5H of phenol ring and doublet peaks at §dm due to proton 4H in phenol ring, while the prat 5H and
6H in benzimidazole molecule appearance at (7.1-@pi a triplet peaks at (6.6-6.7)ppm due to of3d6
benzimidazole ring protons. TH#l-NMR spectrum of azo Schiff base ligand the signaf NH, group not
appearance because of formation of Schiff basegaued doublet peak at 7.66-7.68ppm a Which is assigo the
presence of azomethine and remaining in the sagierrén spectrum ofNi(ll)-complex indicating nonvislvement

in coordination of the azoschiff base. Doublet geak(6.75-6.77) ppm due to NH group of benzimidazahile
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the doublet peaks at (3.01-3.07) ppm attributedN(G@Hs), group in azo-schiff ligand. The protons of phenol
phenyl and phenyl in benzimidazole rings no appeaas clear but interference. The singal peak ldfgdoup no
appeared in the spectrum of Ni(ll)-complex becaa$e involvement in complexation[25,26]. The signals
2.48ppm (signal) and 1.02-1.05ppm (triplet) dudhte existence of methyl group in ligand —N{Hand methyl
solvent respectively. The single peak at 5.9 ppnspgactrum og Ni(ll)-complex due to proton of NH gpoin
benzimidazole moleculs. This complex gives peak$.2t6.3 ppm (doublet) due to protons of 5H and i6H
benzimidazole molecules but the quartet peaksGat@.7 ppm attributed to protons 4H and 7H in reidazole.
The peaks of phenol and phenyl rings in spectruNi@i)-complex is interference and appearance .a2+7.35
ppm (multiple) and 7.65-7.67 ppm(doublet).

Table(2):-*H-NMR spectra of azo dye compound (BIAAp),azo Schibase ligand (BIADMebp) and Ni(ll)-complex.

Chemical shifts s(ppm)
NH NH. _ C-H C-H
Compound OH benzimidazole phenolic CH=N Aromatic benzimidazole
6.2-6.3(d) 6.6-6.7(t)
BIAAP 3H,6H 5H,6H
(azodye) | 145G 5:9() 9.6(s) - 6.17(d) 7.1-7.4(m)
4H 4H,7H (d)
. -N(CHs).
LH=ligand
4 9.6(s) | 6.75-6.77(d 3.02 7.66-7.68 (d) a a
(azo Schiff base| 3.07(d)
-N(CHs). 7.22-7.35(m)| 6.2-6.3(d) 5H,6H
Ni(ll)-complex - 5.9(s) 7.06(s) 7.65-7.67(d) | 6.6-6.7(q) 4H,7H
2.48(s) (b)

LH=BIADMebp, s=signal , d=doublet ,t=triplet, m=nitiplet, g=quartet, a=the peaks of protons phergiienyl and benzimidazole ring
interference with each other and appearance at6ppm b=peaks of phenol and phenyl rings ,
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Figure(1):-*H-NMR spectrum of azo dye compound (BIAAP)
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Mass spectra of novel azoschiff base ligand and ip&l (I1)-complex

The mass spectral fragmentations of the azo sbhik ligand (BIADMebP) and its pd(ll)-complex isogm in
schemes 2 and 3 and figures 4 and 5. The massapeat the novel azo Schiff base ligand, displaymse peak at
m/"z=384.4 is attributed to the original molecular gve[17]. The peak at m/z264.4 due to loss of 8;N"ion,
while a peak at m/z239.3 lead to the loss of azomethine (-N=CH) grdilge peak at m/z93.0 is corresponding
to CHgO'ion. The loss of two carbon, one hydrogen and omyaems gives a peak at‘m#53.1 is attributed to
appearance of £l5". The same spectrum shows apeak af#1/26.2 due to the molecular of 2-amino benzimidazol
(C/H1N3").A peak at m/z=80.1 analogues tos8¢N ion.while the peak at m/z65 leads to the loss of the amino
group(-NH).The mass spectrum of Pd(ll)-complex displays ghesak at m/z=544.13 which corresponds to the
exact molecular weight of the Pd(ll)-chelate [P@I)H,0, the spectrum exhibited a peak atm268.3 due to loss
[CgH1,0,NPdCITion. The peak at m/z168.2 attributed to loss of (N=N),,N and OH groups. The peaks appeared
at m/Z=85.1 and 53.1 attributed tosi&;N and GHs'ions respectively. The same spectrum of [pd(L)GIPH
complex shows a peak at M#448 due to @HgN4ion and m/z=68.2 is attributed to molecule of inzidke (GH4N,)
[27,28].
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Scheme(2):- Mass spectral fragmentation of the noveazo-schiff base ligand(BIADMePI)
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Figure(5):-Mass spectrum of Pd(ll)-complex, [Pd(L)d].H O

IR Spectra of azo schiff base ligand and its chelaicomplexes

The infrared spectral data are shown in table 3IRrepectra of the free ligand, Ni(ll)-complex, @Gicomplex and
Pt(IV)-complex are given in figures 6,7,8 and 9. TRespectrum of the azo schiff base ligand (BIADN¢lshowed
a sharp and medium band at 3425'cmhich can be attributed t(OH)phenolic group, this band was shifted and
changing to lower frequency in chelates complexeslicating the metal ion coordination with phenolic
oxygen[16,23,26]. The sharp and medium band at &@40n free ligand which can be assigned to the dtietc
vibration of this band remained in the same fregyeim spectra of the metal complexes which may be n
coordination with metal ions in complexes[23,25,30je IR spectrum of azo schiff base ligand showesacteristic
bands at 3224 ch3108cm® and 2908cm due to thev(—CHs), v(C — H) or manicuring due to the stretching
vibration of the azomething(—HC = N)group of the azo schiff base ligand. This bandnditishow any frequency
shift in infrared spectra of the chelates complg@81]. The spectrum of the free ligand shows radket 1597 cr
attributed tou(C = N) of the N3benzimidazolering,the changing in shape shifted to lower frequencies of this
band in the prepared complexes spectra comparititetéree ligand (BIADMebP)(1589-1576) ¢neonfirmed the
involvement of this group in chelation through ti8atom of benzimidazole molecule[19,23,25,31].Alke azo
schiff base ligand spectrum displays the azo gro(pN = N—) at 1458cr, this band is changing to lower
frequency (1465-1436)ch suggests its participation in bonding with the ahetons to formation the
complex[33,34]. New bands at (617-528) and (435)4h6" which are not present in the azo schiff base tgare
attributed tou(M — 0) and)(M — N)respectively [18,35]. Thus the above infrared sp¢cdata lead to suggest the
azo schiff base ligand (BIADMebp) behaves as eettidte chelating agent, and the coordination sitesthe
nitrogen atom (N3) of the heterocyclic benzimidazong, phenolic oxygen and nitrogen aton)(Nf azo group
nearest to phenol ring.
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i

Figure(6):- IR spectrum of the azo schiff base land (BIAMebP)
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Figure(9):- IR spectrum of the [Pt (L);]Cl, chelate complex
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Table(3): Infrared spectral dat (cm*,KBr dise) of the azo schiff base ligand (BIADMebp) and its metal complexes

compounds Pl;‘:??gl)ic ggr\wlflr% ”(_Cﬂs)vgghi:ﬁmvégnjg) (N = N)p(pheny ring(M — 0O)v(M — N)
g | S | soon | s SF] T [RET SO T ]

o | T | s | szl S| 0| 1| B | S|
INi(L) 2].H:0 16(2,_5';’(”)';” 3340m. | a224m| 1051 | 1986 [ 1442 [ 8435 [ 617 | 416
[Cu(L)2].H0 ?1)7?:2%,)“ 3341w.br.| 3225m) #63? }T?E? %n‘l?)f ggivnc 6\;.7 ﬁs
[Zn(L)2].H0 35?3?55’“ s3domsr.| 3225m| 1651 [ 1581 [ 1436 | 848m. | 533 | 418
et o | STE6) | 3aom | 3mwl Wi | i | mor | zeow | w | w.
poact | - | 3esw | 3zsml oin |t | e | Taem | w | w.

Ligand (LH)= BIADMebp,W=weak, s=strong, m=mediumsbroad ;Sh.=sholder ;sr=sharp; ben.Im =benzimidézo

Electronic spectral studies

The electronic spectral results of the azo schéf§ebligand (BIADMebP) and its metal complexes &ted in
table(4) and figures 10,11,12 and 13. The eleatrepéctra were recorded in absolute ethanol solmghe UV-vis.
region (200-1100)nm. The electronic spectrum ofahe Schiff base ligand show two bands at 241nmgq4dm?)
and 339nm (29498 chattributed tow — m* (phenyrings) andn — 7* (HC=N and —N=N-) transitions
respectively[18,36].The electronic spectrum of Qe¢bmplex gave three at 1020 nm (9804 3md45nm (22472
cm™) and 345 nm (28985 ¢y Which may be assigned @:5>*Togrpr, T~ Tigepz andTig>*Tigpy(vs)
transitions, respectively.For Ni(ll)-complex al$wde bands at976nm (10246 Bn#39nm (22779 ciiand 227nm
(44053  crif)correspond 10 *Ay—>°Toguay Asg= Tigmp2and: Az~ Tigpustransitions  respectively[37].The
electronic spectrum of Cu (ll)-complex one band 628 nm (15923 ci) due t&Eg—>2ngtransition. The
Pd(Il)complex gave only one band duelﬁqgﬁlBlg transition at 442nm (22624chj38].The electronic spectrum
of pt(IV)-complex has found three bounds were obsgrat 532nm (18797 ¢ty 468nm(21367 ci) and
338nm(29586 cif), due t0A;5—> T1(F)(v1),"A15~> Tag(vs) and *Ay—'Ey(vs). The spectrum of Zn(ll)-complex
gave band assigned to charge transfer(MCT) transitions with electrons 19, this band at 449nm (22272) ¢m
transition.

Table(4):- Electronic spectra, magnetic moment, mak conductance, geometry and hybridization

Compounds }“(zln']l)x AbsorEJCtlrg-r})bands Transitions peri(B.M) MOIé rccr:)?ng::)(lz-tl?nce Geometry Hybridization
s 241 41494 Ton

LH=Ligand 339 29498 —— - - - -

1020 9804 T~ Ty Octahedral Spe
O(L)2].H 2 15> T1g(R)02 . . istorte . .

Co(L)3].H;0 445 22472 T~ Tagmvy 4.59 12.56 di d (high spin)
345 28985 T Trgls (z-out) P
976 10246 3Azg—>3ng(Ul) 2

INi(L) J.H,0 | 439 22779 TP Jp— 3.61 17.43 Octahedral Spd

9 10(A%2) regular (high spin)
227 44053 A2 T1g)0g)
Octahedral
u Aa bl — 12 . . istorte
Cu(L) J.H-0 628 15923 BTy 1.77 11.97 di d Spid?
(z-inor z-out)
Zn(L) J.H:0 | 449 22272 M= L,CT dia 10.22 Octahedral Spd
regular
Pd(L)CIJ.H,O | 442 22624 'A1~'By dia 9.65 Square plangr dsp
g 9

532 18797 A1 Tig(F) (01) )

PtL),Cl, | 468 21367 TA 1 Tog(02) dia 78.03 OCtahledra' § d'sp’
338 59586 T B (0g) regular (Low spin)

LH= BIADMebp

Magnetic moment measurements

The magnetic moment value of Co(ll)-complex hasnbémund 4.59B.M, the larger variation in the magmet
moment for a high spin has & @,g° ed)configuration depend on the magnitude of the athibntribution. The
high value of magnetic moment because of presemes tunpaired electrons which may be suggest daridid
octahedral geometry (z-out) and’djybrdization[19,36,39].For the Ni(ll)-complex, theagnetic moment value is
3.61 B.M because of two unpaired electrons, a Bjgjh (bg° ed) configuration which may be suggest a regular
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octahedral geometry andsfthybrdization[23,25]. The magnetic moment value ofIQ«complex is 1.77 B.M due
to presence one electron unpaired which may beestig@n distorted octahedral geometry (Z-in ortz-and spd?
hybridization, (g° ed) configuration. ,The magnetic moment value oflBrd(ll) and pt(IV) metal complexes are
diamagnetic consistent%@onfigurat (5g° ed)for Zn(ll)-complex and octahedral geometry witiidhybrdization
but Pd (I1)-complex is a low spin® ¢t.g° ed’)configuration and square planer geometry witH disfpridization[28].,
while pt(IV)-complex is a low spin,°tt.g° ed)configuration which may be suggested a regulaateiral geometry
with d’sp’hybrdization[38]. This results are given in table4.
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Figure(10):- The absorption spectrum of the

azo schiff base ligand (BIAMebP)
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Figure(11):- The absorption spectrum of
[Ni(L) 2].H2O chelate complex
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Figure(12):- The absorption spectrum of

[Cu(L) 2).H20 chelate complex

Solvent effect

Figure(13):- The absorption spectrum of

[Pd(L)CI].H ;0 chelate complex

The absorption spectra of azo Schiff base ligandBlebP) were recorded in various solvents at aceotration
10°M in room temperature, the results are summarizedhle(5).

The visible absorption spectra of the azo Schiffebligand was found to exhibit strong solvent dejeey, which
show variation with polarity of the solvents. Figuil4) shown the effect of polarity the solventtba absorption
space of the ligand (BIADMebp) in ethanol, methariepropanol, DMSO and DMF and in all proton acoept
solvents significantly changed the absorption spaat ward bathochromic shift[33].

Table(5): Absorbance maxima fmax)0f the azo Schiff base (BIADMebp) in different solents

Solvents Amaxem
Ethanol 339, 241
Methanol 479,296,244
1-propanol| 484243
DMSO 47%,307,296
DMF 476:,308,296

s=strong
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Fiaure(14):- Absorbance spectrum of the azoshiff base liaand (BMebP) in different solvents

Molar conductivity measurements

Molar conductance/) measurements of the metal complexes table(4)edaout using DMSO as the solvent at
the concentration of TOM in room temperature. All chelate complexes pregan this wok showed conductivity
values ranged between (9.65-17.43) s-hunif that non-electrolyte and no conductive speciestédeécause of the
chloride ion is located inside the coordination esghand is directly involved in coordination withetal ion
center[23,38,40,41]. While the molar conductanc®lv)-complex is 78.03 s.mdlcnt indicating the electrolytic
nature (1:2) electrolyte of this complex furthermdhe chloride ions (2Gare located outside the coordination
sphere[22,38,40].

Structural interpretation

According to there results and discussed througferdint techniques suggest below, the structurabeprepared
metal complexes and shown in figures 15 and 16.ebBémn the spectral and analytical data the naxeIsahiff
base ligand (BIADMebP) behaves as a tridentateatingl agent coordination through the nitrogen afblig) of azo
group nearest to phenol ring, phenolic oxygen aiichgen (N3) atom of benzimidazole ring to give tfine
membered chelate ring.

n Cl.mH,0

Hr

Where M=Co(ll), Ni(ll), Cu(ll), Zn(ll); n=0, m=1
M=Pt(IV), n=2, m=0
Figure (15): The proposed structural formula of Cdll),Ni(ll),Cu(ll),Zn(1l) and Pt(IV) complexes
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Figure (16):-The proposed structural formula of Pdll)- complex

Antibacterial activates

The date of antibacterial activates of the prepanesl azo schiff base ligand (BIADMebP) and its ahebmplexes
are given in table (6) and its statistical presimbais show in figure 17.The effect of the azoifdbase ligand and
its chelate complexes have been tested for in aigainst the sensitive organisischerichia Coli, staphylococcus
aureusas antibacterial ancandida albicans, Aspergillus Nigass ant fungal. The ligand revealed tAapergillus
Niger as ant fungal. The ligand revealed tAspergillus Nigemwas sensitive but insensitive to rest bacteriagfal
tested of metal complexes show a remarkable améibat activity against tested bacteria. The cleeledmplex
revealed that all bacteria was sensitive excepNili#)-complex avers activity t&Escherichia coliwhile Cu(ll) and
Zn(Il) complexes insensitive to wordsindida albicansThe metal complex Ni(ll), pd(ll) and Pt(IV)ions shed
highly activity and sensitivity against all bactdri The mechanism of action of antibacterial druan de
discussed[19]. as inhibition of cell wall, inhiloiti of cell membrane function inhibition of protesgnthesis and
inhibition of nucleic acid[42].

Table(6): Antibacterial activates data (zone of infbition in mm) of azoschiff base ligand (BIADMebP)and its chelate complexes

Anti-bacterial activity Anti-fungal activity
Compound E.coli | Staphylococcus Candida albicapns  Aspergiligen
LH=ligand _ - - +
[Co(L).].H,O ++ ++ + ++
[Ni(L) 2].H0 - + +++ +++
[Cu(L),]H,O +++ ++ - +
[Zn(L)lezo ++ + - +
[Pd(L)CI].H,O + ++ + ++
[Pt(L).]Cl; + + ++ ++
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OLH=ligand _ - 18
B[Co(L)2].H20 - 16

- 14
a[Ni(L)2].H20 12
@|[Cu(L)2]H20 - 10

-8
0O[Zn(L)2].H20 6
O[Pd(L)CI.H20 r4

-2
oO[Pt(L)2]CI2 N Ll ‘ ‘ ‘ - -0

Aspergillus niger  Candida albicans Staphylococcus aureus Escherichia coli

Figure (17) :Statistical representation for antibacerial activity of azo schiff base ligand (BIADMebp and its chelate complexes
CONCLUSION

In this work we have the preparation and charamatian of novel azo schiff base liganed (BIADMelgd its
chelate complexes with Co(ll), Ni(ll), Cu(ll), Zd() pd(ll) and pt(IV) ions. The ligand and its metmmplexes
were characterized by using several physical teglas such us elemental analysis molar conductigitgiic
absorption, IRH-NMR, UV-vis. and mass spectroscopes studies.tileic spectral and magnetic susceptibility
measurements support of all complexes are octahgelbanetry but square planer geometry for pd(liaptex. The
azo schiff base ligand behaves as a tridentatet @gendination through the position of phenolic g&p, nitrogen
of azo group (N3)which is first of the benzimidazaholecule and nitrogen of benzimidazole to forno five
membered metal rings. The chelate complexes araftuhave higher biological activities as compaethe azo
schiff base ligand. The molar conductance measuren@f pt(l1V)- complex is 1:2 electronic nature gast the
presence two chloride ions outside the coordinatjumere.
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