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ABSTRACT KEYWORDS
Themixed ligand complexesof Mn(11), Fe(I1), Co(l1), Ni(l1), Cu(ll) and Zn(11) Schiff bases;
with the Schiff bases, formed by condensation of 2-Hydroxy-1- Complexes,
naphthal dehyde/Salicylaldehyde and p-Anisidine with Neutral bidentate Characterization;
ligand 4-Hydroxybenzldehyde/3-Ethoxy-4-hydroxybenzaldehyde Antibacterial activity;
(Ethylevanilline) and o-Phenylinediamine have been synthesized and char- Antifungal activity.

acterized. The complexeshave been characterized with the help of elemental
analysis(C, H and N), magnetic measurements, thermo gravimetric analysis
and their structural configuration have been determined by various spectro-
scopic (electronic, IR, UV-visible) techniques. The elemental analysis data
suggest that the stoichiometry- of the complexestobe1:2:1[M: L, : L]
ratio. The infrared spectral data showed the coordination sites of the free
ligand with the central metal ion. The electronic absorption spectral data
revealed the existence of an octahedral geometry for Mn(11), Fe(1l1), Co(ll),
Ni(11), Cu(I1) and Zn(I1) complexes. Supported their geometrical structures
which confirmed by the el ectronic absorption spectra. The thermo gravimet-
ric analysis data of the complexes display the existence of hydrated water/
crystal water molecules. All prepared compounds were also evaluated for
their antibacterial and antifungal activitiesby the Agar well diffusion method.
The antibacterial activity was tested against the bacteria Bacillus subtilis
(Gram positive), Escherichia coli (Gram negative). The antifungal activity
was tested against Aspergillus niger. The results obtained were evaluated
with antibacterial and antifungal standard Streptomycin.
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INTRODUCTION four decades, to bethelargest and important branch as

alink connecting thefid dsof organicandinorganicchem-

Thechemistry of the carbon-nitrogen doublebond  istry*?. Compounds containing an azomethine group (-
playsavitd roleintheprogressesof chemistry scienced.  CH=N-), known as Schiff basesareformed by thecon-
Organometdlic chemistry hasbeendeveloped, inthelast  densation of aprimary aminewithacarbonyl compound.
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Schiff basesaregeneraly bi- or tri- dentateligands ca
pableof forming very stable complexeswithtrangtion
metals. Someareused asliquid crystals. Inorganic syn-
thes's, Schiff basereactionsare useful in making car-
bon-nitrogen bonds. Schiff base complexes have re-
mained animportant and popul ar areaof research due
totheir smplesynthesis, versatility and diverserange of
applications®'¥, Metal complexesof Schiff baseshave
played acentrd rolein thedevel opment of coordination
chemistry. Schiff baseswith donors(N, O) havestruc-
turesmilaritieswith naturd biologica sysemsand due
to the presence of iminesgroup (the-N=CH-), are uti-
lizedinducidatingthemechanism of transformationand
raseminationreactioninbiologica sysems?. Schiff base
complexes have been used asdrugs. Schiff basesand
their complexesarewell known for their pronounced
biologicd activitied>. They areactively associated with
antibacterid!®, anti-fungal®¥, herbicidd ™, antitubercu-
lar™, anti-HIV® and anticancer activitiesd?. Metd ions
play an important rolein bioinorganic chemistry and
metalssuchasMn, Fe, Co, Ni, CuandZnmay existin
traceamountsin biologicd sysems. Structurd studiesof
thecomplexesof thesemeta swith biologica compounds
areextremdy important. Many metal ionsareknownto
play very important rolesin biologica processesinthe
human body!*34, For example, zinc(I1) and copper(Il)
ionsarethe second and third most abundant transition
metal sin humans. Thesemetalsand someof their com-
plexeshave been found to exhibit antimicrobial activi-
tied?>17, Schiff bases derived fromthe salicyla dehyde
arewell known as polydentateligandscoordinating in
neutral formg*®. Several research papershavebeen syn-
thesized and characterized ontrangtion metad complexes
of Schiff basederived from salicyla dehyde?.

Inthe present work we have described the synthe-
S's, characterization and antibacterial property of tran-
gtionmetd complexes contai ning bidentate Schiff bases
derived from 2-Hydroxy- 1-naphthal dehyde/Sdlicyld -
dehyde and p-Anisidine. The synthesized complexes
arecharacterized by demental, TGA, IRand UV vis-
ible spectroscopic anayses. Thestructureof thesimilar
complexesisreported to be octahedral 2.

EXPERIMENTAL

Materials
2-Hydroxy-1-naphthal dehyde was purchased from
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Nationd ChemicasVadodara, INDIA, Sdicylddehyde
and Metal satswere purchased from Chiti-Chem Cor-
poration Baroda, INDIA. All the chemica sused were
of A.R. grade. The solventsweredried and distilled
before use according to standard procedures.

CHO

HO

2-Hydroxy-1-naphthaldehyde

HO

H
\C—<z :>
/,

O/

Salicylaldehyde
Synthesisof Schiff base

An ethanolic solution of 2-Hydroxy-1-
naphthal dehyde/Salicylaldehyde and p-Anisidinein
equimolar ratio was mixed with constant stirring. Re-
fluxing was carried out for an hour and was cooled at
room temperature. Theobtained crystalsware collected
andwaredriedinair. Yield: 82-87%

Synthesisof Neutral bidentateligand

The preparation of Neutral bidentateligand was
carried out by refluxing an acoholic solution of 4-
Hydroxybenzldehyde/3-Ethoxy-4-hydroxybenzal de-
hydewith o-Phenylinediaminefor an hour. The solution
was then concentrated, scratched and was cooled in
ar. Theobtained crystalswere collected and recrystal -
lized crystalsweredriedin air.

Synthesisof mixed-ligand complexes

The preparation of mixed-ligand complexes of
[M(I)bis(Nap-Anisi)/bis(Sal-Anis).(Ben.H-Phdia)/
(EtBen.H-Phdia)].H,O [where M= Mn(ll), Fe(ll),
Co(ll), Ni(ll), Cu(ll) and Zn(11)] was carried out by
refluxing an a coholic solution of diaqua bis(Nap -
Anis)M(Il)/diaguabis(Sal-Anis))M(Il) [where M=
Mn(11), Fe(IT), Co(ll), Ni(11), Cu(Il) and Zn(11)] with
(Ben.H-Phdia)/(EtBen.H-Phdia) for an hour. The so-
lution wasthen concentrated, scratched and was cooled
inrefrigerator overnight. The obtained crystalswere
collected and recrystalized crystalsweredriedin air.

Mcl+2(SB.H) _H20 | [M(SB),(H,0),] +2HCI

where, M = Mn(ll), Fe(ll), Co(l1), Ni(l1), Cu(ll) and Zn(l1) &
SB,.H=Nap.H-Anisi, Sd.H-Anis
[M(SB,),.(H,0),] + (SB,.H) __Reflux,1hr
(SB,H)H,O0+H0

where, M =[Mn(l1), Fe(ll), Co(ll), Ni(ll), Cu(Il) and Zn(I1)],
SB, = Nap-Anisi, Sal-Anisi and SB,.H = Ben.H-Phdia,

[M(SB)),.
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Biological screening

Themetd complexeswerescreened aganst bacte-
ria(Bacillus subtilisand Escherichia coli) and fungal
strains (Aspergillus niger). Anti bacteria and funga
screening wasdoneby theagar well diffusion method?!
at 200 ug/mL concentrationin DM SO. Testing samples
and Control sampleswere preparedin DM SO.

Anti-bacterial screening

These complexesware screened for anti-bacterial
activity against Bacillus subtilis (asgram positive bac-
teria) and Escherichiacoli (asgram negativebacteria)
organism using theagar well diffusion method?! at 200
1g/mL concentrationin DM SO. Nutrient agar wasused
asfor thegrowth of bacterial. Theresultswere com-
pared with standard antibiotics of Sreptomycin and
dimethyle sulfoxide (DM SO) were used as contral.

Anti-fungal screening

Theantifungal activity of the complexeswas car-
ried out against Aspergillusniger using the agar well
diffusion method?Y at 200 xg/mL concentration in
DMSO. Potato dextrose agar was used as for the
growth of fungus. Theresultswerecompared with stan-
dard antibiotics of Streptomycin and dimethyle sulfox-
ide (DM SO) wereused ascontrol.

Compounds containing promising antimicrobid ac-
tivity weresel ected for minimuminhibitory concentra-
tion (M1C) studies. Theminimum inhibitory concentra-
tion was determined using the agar well diffusion
method?!. Test extract |loaded discsinoculated with
microorganismswereincubated at 37 °C for 24 hfor
the bacteriaand at 30 °C 72 h for fungi. During the
incubation period, the test solution diffused and the
growth of theinoculated microorganismswas affected.
The concentration at which an inhibition zone devel -
oped was noted.

Physical measurements

Carbon, hydrogen and nitrogen analysisof the com-
plexeswerecaried out onaCHN andyzer Parkin Elmer
2400 series|l (USA). IR spectroscopy analyseswere
recorded on Spectrum GX FT-IR Perkin EImer spec-
trophotometer (USA) in 4000200 cm™ range using
solid samplesas K Br pellets. M agneti c susceptibility
measurementswere carried out by the Gouy balanceat
room temperature. The e ectronic absorption spectrum

wascarried out by using aPerkin EImer model Lambda
19 spectrophotometer (USA) inthewavelengthrange
185-3200 nm using DMF asasolvent. Thermo gravi-
metric anayses datawere measured from room tem-
peratureto 900 °C at a heating rate of 20 °C/min. The
datawererecorded onaThermo GravimetricAnayzer
(TGA-1) Perkin Elmer (USA). All thecomplexes melt-
ing pointswererecorded in open capillariesin acapil-
lary melting point apparatus.

The complexeswere analyzed for themetal con-
tentsby the EDTA titration’?d. After decomposing the
Complexeswithamixtureof conc. HCL- conc. HNO,
(1:3aguaregiamedia).

RESULTSAND DISCUSSION

The Schiff baseand their mixed ligand complexes
arefoundtobegtableinair. All mixedligand complexes
are colored, non-hygroscopic, and thermaly stable sol-
ids, signifyingapossibility of presenceof strong metal
ligand bond. Theligand issolublein common organic
solventsbut their complexesareinsolubleinwater and
most organi ¢ solvents, but complexesareeasily soluble
inDMSO.

The color, melting point, elemental analysi's, mag-
netic measurement and empirical formulaeof thepre-
pared complexesarelistedin TABLE 1.

The condensation of 2-Hydroxy- 1-ngphthal dehyde/
Sdicylddehydeand p-Anisdinein ethanol givessingle
product according to thefollowing reaction;

Thereaultsof thedementd andyssareingood agree-
ment with the cal culated values. Themeta contents of
thecomplexesweredetermined according toliterature
methods?3. Theinfrared spectraof thecomplexescon-
firmed thecoordination of metd ionwithligands.

I nfrared spectraand modeof bonding

Theimportant absorption frequenciesof all meta
complexesandtheir assignmentsaregivenin TABLE
2. Theinfrared spectrum of thefreeligandiscompared
with that of the complexesto determinethe coordina-
tion sitesthat may haveinvolvedinthechdation.

Electronic spectral analyses

The dectronic spectrum givesinformation on the
el ectronic environment of themetal. The splitting of
d orbital and in turn the structure expected for the
complexes.
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g

2-Hydroxy-1- naphthaldehyde p-Anisidine Schiff base
(2)-3-((4-Methoxyphenylimino)methyl)naphthalen-2-ol
H
CHO HaN C—/N
@ +  ———— + H0
OH OCH3 OH OCH3
Salicylaldehyde p-Anisidine Schiff base

(2)-2-((4-Methoxyphenylimino)methyl)phenol

Thermal analyses

Thermo gravimetric andysesof thecomplex isused

toget the,

(i) Informationonwater of hydrationif presentinthe

coordination sphere of the central metal ion.
(i) Schemeof therma decomposition of thecomplexes
an

d

(iii) Tofindtherma stability of thecomplex.

TABLE 1: Physical propertiesand analytical datafor the complexes

Combplexes Empirical Formula Colour Yild M.P Found (Calculated) (%) Peit
P Formulae  Weight %) (°C) ¢ H N  Metal (B.M)
Ell\sﬂem(.NH?opﬁﬁig)?)ﬁ;o CoHiMnON, 94094 Brown 8215 200 (;i:ﬁ) (j:gg) (g:gg) (g:gj) 5.79
Egee(n’\.lli%r?d?;)ﬁzo CseHaePeONs - 941.85 é?efnwm 5946 298 (;igg) (jfgg) (g:gé) (g:gg) 4.78
Eggrq.\lHaPP-h/;?;)s]'.)ﬁizo CseHaeCOON, - 944.93 $[eleﬁ)nvlvm 7484 186 (;ﬂg) (ig%) (gigg) (223?1) 482
Egtle(nl\.ll?l?lsﬁj?la%)ﬁzo CoHagNIONs - 944.69 gf'éin 7828 190 (;ﬁg) (ig% (gigg) (giig) 2.95
EcB:gr(:.\lHaf)P_hginal)s]‘.)lﬁzO CsoHaeCUON, - 949.55 gﬁ;g 66.82 256 (;8257;% (j:gi) (gigg) (g:gg) 1.92
Eégg.\lﬁp-r%?;;?ﬁzo CuHuZnON, 95139 (SN 7042 215 (;8:%) (igzl;) (gigg) (gig%) -
Egg(ei?lﬁégrgi);).ﬂzo CoHsoMnON, - 92894 Brown 7235 164 (g:i;l) (g:gg) (2282) (g:gi) 591
[Fe(Sal-Anisi).. CoHsoFeON, 92985 Brown 5284 186 0018 54l 605 607 o,
(EtBen.H-Phdia).H,0 (67.11) (5.38) (6.02) (6.00)
EcE:féinal.;-lA:gﬁé)ig).Hzo CsoHsoCOON, - 932.93 gﬁrmlfvn 7582 226 (22133) (ggg) (gigé) (ggi) 489
Egtléﬁﬁgﬁc}izéﬂzo CooHsoNION, - 932.69 é?efnwm 8162 172 (gg:gg) (g:gg) (2283) (gigg) 2.96
E(E:tuéinalﬁgﬁé)ig)ﬂzo CoHxCuOWN, 93755 gl 6B3L 178 (gg:gé) (ggg) (22397)) (g%) 190
[Zn(Sa-Anisi),. Greenish 66.57 541 597 7.02
(EtBen.H-Phdia) H,o C2HoZMONa 93939y g0, 7415 208 e 1o (530 (506) (6.96) -

M agnetic moments

Themagneticmoment vauesareuseful intheevau-
ation of resultsprovided by the other techniques of the
structurd investigation. Thegeometry assessment of the
complexes around the Mn(I1), Fe(I1), Co(ll), Ni(ll),
Cu(I) and Zn(11) ionswas supported further fromthe

resultsof the magnetic moments.

The magnetic moment . of theMn(l1) (d5) com-
plex is5.78-5.96 B.M which suggests octahedra ge-
ometry around the metal ion?4. The magnetic moment
u, for the complex of Fe(Il) (d6) were found to be
4.78-4.92 B.M respectively?. The magnetic moment

EMISTRY
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1, Of the Co(ll) (d7) complex is4.82-4.89 B.M which
suggeststhe high spin six-coordinated octahedral ar-
rangement!2627 of ligand molecul esaround the metal
ion. TheNi(Il) (d8) complex hasmagnetic moment value
of 2.95-3.06 B.M indi cating aspin-free octahedra %2
configuration. The magnetic moment p_. valueof the
Cu(l1) (d9) complex is1.92-1.90 B.M which suggests
adistorted octahedral geometry**34 around the metal
ion. TheZn(ll) complex isfound to bediamagnetic as
expected for d10 configuration and isfound to be oc-
tahedral geometry®,

Electronic spectral analyses

The el ectronic absorption spectraare often very
helpful intheevaluation of resultsfurnished by other
methodsof structura investigation. Thee ectronic spec-
tral measurementswere used for assigning the stereo
chemistriesof metd ionsinthecomplexesbased onthe
positionsand number of d—d trangition peaks. Theelec-
tronic absorption spectra of the complexeswerere-
corded at room temperature. The bands observedin
Amax(g): 240to 260 nm are dueto n—n* transition of
benzenering and azomethinegroup™. Thebandswere
shifted to higher range, whichisduenitrogen and oxy-
gen that involved in coordination with metal ion. The
absorption bandsare observed intherange of Amax(e):
320to 370nmdueto n—n* trangtionfromiminegroup
corresponding to theligand or metal complexes.

Electronic spectrum of Mn(11) Complex exhibits
threebandsat . max(g) : ~301 nm, ~365 nm and ~515
nmwhichmay beassgnedtotransitions®A —>4T (P)
°A, —>4T (D) and®A —>4T (G) respectlvely Th@e
vaI Ues are ingood agreement with thereported octa-
hedral geometry Of Mn(ll) complexi®. Theedectronic
spectraof the Ni(I1) complex displayed threebandsin
therange at Amax(g) : ~375 nm, ~515 nmand ~1101
nmassignableto®A, —>3T (P) A, —>3T (F) A, g
°T, (F) trangtions respectlvely Thlsconflrmsthe pres—
ence of an octahedral geometry for the Nickel com-
plex:3, Thed ectronic spectrum of the Cobalt com-
plexes exhibited three bands at Amax(g): ~505 nm,
~560 nm and ~1120 nm, which may reasonably be
assigned to T, (F)—>*T, (P), ‘T, »*A,, ‘T, >T,,
trangitions, respectively, suggesting an octahedra ge-
ometry around Co(I1) ion®". The el ectronic spectrum
of the Fe(I1) complex exhibit aband at Amax(g): ~891
nm, assignedto the5T2g—>5Egtransi tion. A strong charge

transfer band isobserved at Amax(g): ~380 nm. These
datasuggest an octahedral geometry™®. Cu(ll) com-
plexesdisplayed abroad band in therange a Amax(e):
~851 nm that can beassigned to 2Eg — 7T, transm on,
indicating the Cu(ll) complexes have octahedral ge-
ometry®®8, Zn(Il) complex doesnot exhibit any char-
acteristicd-d transitions. The Zn(l1) complexeshave
been found to be diamagnetic in nature“?,

Thus based on the UV-Visible spectroscopy it is
found that metalsform complexeswith the prepared
Schiff baseligand with octahedra geometry.

I nfrared spectraand modeof bonding

IR spectrahave provento bethemost suitabletech-
niqueto give enoughinformationto € ucidatethemode
of bonding of theligandsto the metal iong**l, The
variouscriteriaproposed for determining themode of
bonding have been discussed by Nakamoto“. In gen-
eral, thebonding depends on (a) the nature of central
atom, (b) thenature of other ligandsinthe coordination
sphere and (c) environmental controls and kinetic
(mechanigtic) controls.

The infrared spectral data of complexes reveal
broad band in the range of 3306-3400 cm? attributed
totheexistenceof crystalized water molecules®!. The
infrared spectraof complexesregister thev(C=C) band
at about 1535 c“8l, The frequencies in the range
1150-1165 cm* attributed to v(C-N) stretching!*”.

Theshift of thecharacteristic v(C=N) (azomethine)
band from 1590-1620 to 1578-1605 cm* indicated
coordination of theazomethine nitrogen’s to the metal
atom(*®. Further coordination of azomethineis con-
firmed with the presence of new bandsat 490-515 crm
! region assignable to v(M-N) for these complexes.
Also the absorption band at 1262-1299 cm™ due to
v(C-O) vibration of theligand isshifted to higher fre-
quency indicatingitsinvolvement in coordinationwith
the metal ionsthrough the oxygen atom(“5%, A new
band in the 440-460 cm* region in the spectraof the
complexesisassignableto v(M-O)®I. Thusitiscon-
cluded fromthelR spectrum for metals, that the meta
IS participating in the bond formation through the
azomethine C=N group and the C=0 carbonyl group’*2.
Theinfrared spectrum of thecomplex under investiga-
tion displaysaband at 953 cm* which isdueto the
presence of acoordinate OH group of saicylaldehyde
to M(11) ion®3, The band at 3306 cm? is due to the
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presence of OH group in the complex (fromiit’s the
chemical structure). Theinfrared spectrashow more
bandswhich werefoundinrangeof 783-800 cm™ can
be assigned asM-N=C stretching respectively©>4,

The appearance of thisvibration supportsthein-
volvement of -OH, -CHO and —N = N- group in
chelation.

TABLE 2: IR absor ption frequenciesof complexes(cm?)

v v v v v v
(C=N) (C-N) (C=C) (C-O) (M-O) (M-N)
1625 1152 1528 1299 447 515

Complexes

[Mn(Nap -Anisi),.
(Ben.H- Phdig)].H,O
[Fe(Nap -Anisi),.
(Ben.H-Phdia)].H,O
[Co(Nap -Anisi),.
(Ben.H- Phdig)].H,O
[Ni(Nap -Anisi),.
(Ben.H- Phdia)].H,O
[Cu(Nap -Anisi),.
(Ben.H- Phdig)].H,O
[Zn(Nap -Anis),.
(Ben.H- Phdia)].H,O
[Mn(Sal-Anisi),.
(EtBen.H-Phdia)].H,O
[Fe(Sal-Anisi),.
(EtBen.H-Phdia)].H,O
[Co(Sal-Anisi),.
(EtBen.H-Phdia)].H,O
[Ni(Sal-Anisi),.
(EtBen.H-Phdia)].H,O
[Cu(Sal-Anisi),.
(EtBen.H-Phdia)].H,O
[Zn(Sal-Anisi),.
(EtBen.H-Phdia)].H,O

Thermal analyses

Thetherma propertiesof the prepared complexes
wereexamined by therma gravimetricandysis(TGA).
Thermal anaysisby the TG techniqueshas proved to
bevery useful in determining thecrystal water content
incomplexesand their therma stability and decompo-
sition mode under acontrolled heating rate. Thether-
mal behavior of the complexes depended onthenature
and theenvironment around themetd ion. Thesmulta-
neous TG curvesof meta complexeswererecordedin
the nitrogen atmosphere at aheating rate 20 °C/min,
and the weight loss was measured from the ambient
temperatureup to 900 °C. The TG curvesof the com-
plexeselucidatethat astemperatureincreasesthe de-
composition of complexestakes place dueto fragmen-
tation and show considerablelossinweight. The TGA
of thecomplexes showsthat they arethermally quite
stableto avarying degree. The TGA resultsshow good
agreement with theformulasuggested fromtheana yti-

1615 1162 1530 1280 450 495

1620 1160 1535 1287 460 510

1630 1150 1532 1289 455 515

1606 1174 1536 1286 457 505

1610 1169 1530 1288 450 510

1615 1165 1525 1296 455 515

1602 1150 1517 1286 453 514

1630 1152 1530 1285 455 510

1615 1160 1535 1290 460 495

1610 1155 1532 1298 450 505

1625 1162 1528 1296 455 515
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cd data. Thedynamic TGA with the percentage mass
lossat different steps have beenrecorded. The TGA
curvesof dl metd complexesshow that theinitial mass
loss occurringwithin 100-120 °C rangeisinterpreted
aslossof moisture and hydrated water moleculesdur-
ing the chelate drying process.

Inthefirst step, weight loss observed in thetem-
perature range of 35-120 °C may be due to loss of
water molecule. Thesecond step, weight loss observed
inthe temperaturerange of 120-450 °C, which may be
dueto decomposition of Schiff base. Thefina step,
weight lossobserved inthetemperaturerange of 450-
650 °C, which may be due to decomposition of Neu-
tral bidentate ligand. Above 650 °C aconstant plateau
isobserved which explicate complete decomposition
of thecomplex. Thus, the TG curveindicatesthat the
final decomposed product isMO, (metal oxide)!*>7,

Antimicrobial activity

Theantibacteria and antifungal activitiesof thecom-
plexeswere assayed against some of the bacteriaand
fungi. Inthe present study, all chemically synthesized
compounds were eval uated against one Gram- posi-
tive, one Gram-negative bacterium and onefungi. The
antibacterid activity wasdetermined with the agar well
diffusion method®. Stock solutionswere prepared by
dissolving thecompoundin DM SO, andthesample
concentration was 200 micro/ml. Themeta complexes
were screened separately for their antibacterid activity
against thebacteriaBacillus subtilis (asgram positive
bacteria), Escherichia coli (as gram negative bacte-
ria). Theresultswere compared against the controls,
which were screened smultaneoudy. Theactivity was
measuring thediameter of theinhibited zonein millime-
ters(mm). Theagar well diffusion method®! was used
to assay antifungal activity against Aspergillusniger.
Stock solutionswere prepared by dissolving the com-
poundin DM SOB859 gnd the sampl e concentration was
200 micro/ml. Both the complexes show antifungal ac-
tivity to amoderate extent against thefungi. Nutrient
agar was used as bacterial growth medium while Po-
tato dextrose Agar was used asfor thegrowth of fun-
gus. Standard antibioticsand standard antifungal drug
namely streptomycin were used for comparison with
antibacterial and antifungal activities shown by these
compoundsand dimethylesulfoxide (DM SO) wereused
ascontrol, respectively. Test extract loaded discsin-
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oculated with microorganismswereincubated at 37 °C
for 24 hfor the bacteriaand 30 °C for 72 hfor fungi.
During theincubation period, thetest solution diffused
and thegrowth of theinocul ated microorganismswas
affected. Theconcentration at which aninhibition zone
devel oped was noted. Theminimuminhibitory concen-
tration (M1C) valuesof theinvestigated compoundsare

Bacillus subtilis
1 - [Mn(Sal-Anisi),.(EtBen.H-Phdia)].H,0
2 - [Co(Sal-Anisi),.(EtBen.H-Phdia)].H,0
3 - [Zn(Nap -Anisi),.(Ben.H-Phdia)].H,O

TABLE 3: Antimicrobial activitiesof metal complexes

Antibacterial Antifungal
activity activity
Complexes Bacillus Escherichia Aspergillus
subtilis coli niger

Zone of inhibition in mm

[Mn(Nap -Anisi),.
(Ben.H- Phdia)].H,O 18 24 16
[Fe(Nap -Anisi),. ) 16
(Ben.H-Phdia)] H,O
[Co(Nap -Anisi),.

(Ben.H- Phdia)].H,0 20 - 22
EgéﬁNﬁp Eﬁgigi.zhzo 18 20
Egg(n'.\lHaPF;ﬁd?S])ﬁzo 22 12
Eﬁ';ﬁ'_“ﬁf’;ﬁé}gf? H,0 22 18 14
Eggg?ﬁgtlwgi);)‘] H,0 22 16
ngl(sﬁ._:-rgﬁc_j)iz alHo 8 - 18
ngéinal.-kﬁg_:%)ig)]ﬂzo 29 19 22
Egtll(ﬁ:r;:d)f alHo 2 14
Egtuéinal.l-ﬁglhs:j)ig)].Hzo 27 17 15
[Zn(Sal-Anisi),. 2 5

(EtBen.H-Phdia)].H,0

Tnorganic CHEMI[ST RY Cm—

summarized. Suchincreased activity of thecomplexes
can be explaned based onthe Overtone’s concept and
the Tweedy chelation theory!®,
Theresultsreportedin TABLE 3reved that al the
complexesareparticularly active against bacteriaBa-
cillus subtilis, Escherichia coli and against fungi,

namely, Aspergillusniger.

Escherichia coli
4 - [Mn(Nap -Anisi),.(Ben.H-Phdia)].H,O
S - Streptomycin (standard drug)
C - Dimethyle sulfoxide (DM SO) were used as control
Onthebasisof resultsof the physicochemical stud-
Ies, thebonding and structurefor themetal complexes
may berepresented asshow infigure.

OCH,
OH
S
QN C
. H,0
N 2
[
7 C@
OCH3

[M(Nap -Anisi),.(Ben.H- Phdia)].H,O
where, M=Mn(I1), Fe(11), Co(l1), Ni(I1), Cu(I) and Zn(11)
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B OCHj ]
OH
H y
C N\ OC,H
QN C 2Ms
| N
—— N 2
0 f N
C H
%
OH
- OCHj —

[M(Sal-Anisi),.(EtBen.H-Phdia)].H,O

where, M=Mn(11), Fe(I1), Co(l1), Ni(I1), Cu(l1) and Zn(I1)
CONCLUSION

In this paper we have reported the co-ordination
chemistry of complexes derived Schiff baseligand,
obtained from the reaction of 2-Hydroxy-1-
naphtha dehyde/Sdicyla dehyde and p-Anisidinewith
Neutral bidentate ligand 4-Hydroxybenzldehyde/3-
Ethoxy-4-hydroxybenza dehyde and o-Phenylinedia-
minewithmetalssuchasMn(l1), Co(ll), Ni(ll), Cu(ll),
Zn(11) and Fe(I1). Thestructures of the ligand™® the
structures of the complexeswere confirmed by el-
emental analyses, magnetic measurement, IR spec-
troscopy, thermo gravimetric analysesand UV-Vis-
ible spectroscopic anayses. All these complexesare
assigned to bein octahedral geometry and exhibit co-
ordination number six. The spectrd study of the com-
plexes showsthat metal ionisbonded through the N-
and O- donor atoms of theligands. Inthiswork, the
antibacteriad and antifungad activitiesof thefew mixed
ligand metal (I1) complexeshave been done. Biologi-
cal studiesof these complexesreveal that these com-
plexesshow better activity.
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