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ABSTRACT

Some selected transition (ECr", Mn", F€", Cd' and NI') and non-transition (Zhand PB) metal complexes of
arylhydrazones, namely o-hydroxyacetophenone bénabmzone (HBH) and o-mthoxybenzaldehyde
benzoylhydrazone (MBH) have been isolated andatherized by a combination of elemental analygigcsal
(UV-Vis., IR,'H NMR) and magnetic measurements. Only two divatezials (Ctiand NI') yield stable complexes
with MBH. The mode of bonding as well as the gegnaitthe solid complexes was identified. The tssahd
discussion pointed out that HBH and MBH coordinat¢he central metal ion in a bi and/or tridentat@nner with
forming a dimeric structures in case of'C&€", Ni', zr' and PH-HBH while a classic mononuclear structures in
case of (Cl, Ni'-MBH) and (C', Mn'-HBH) complexes. The amount of solvent inside antside the
coordination sphere of solid samples was determimedhe aide of thermal measurements. The preplgadds
and their metal complexes have been evaluatedhir antimicrobial activity against Gram-positivené Gram-
negative bacteria as well as for antifungal activithe metal complexes were much more active tiamoriginal
compound. In addition, the complex"MiBH showed the highest both antifungal and antiéaal activities
against all microbial tested whilst the compounBHrevealed the lowest.
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INTRODUCTION

Hydrazones are versatile ligands occupied a certdlalin the development of coordination chemisTriis feature
comes from the fact, the hydrazones derived frondeasation of o-hydroxy, methoxy-aldehydes andresowith
hydrazides are potential polynucleating ligandssipasazomethine, amide and phenol or methoxy fanstiwhich
offer varying bonding possibilities in metal comy#s. Studies of metal chelates of hydrazone dérashave been
recognized in literature [1]. Moreover, the biolcai activity of complexes derived from hydrazoness lbeen
widely studied and contrasted, acting in processeh as antibacterial, antitumoral, antiviral, awatiarial and
antituberculosis effects [2]. The most studiedoagn bnzoylhydrazones are the benzoylhydrazoreds
salicylaldehyde (or its substituted), which hasitin their coordination with the metal ions witka bi-or tri-
dentate via (C=0), (C=N) and (OH) groups formin§jv@ or six chelate ring around the central mebatleed,
several metal complexes [M = VO(IV), Mn(ll), FBY] Fe(ll), Co(ll), Ni(ll) and Cu(ll), Cr(lll) Zn(ll) and
Pt(Il)] of benzoylhydrazones of salicylaldehydapstituted-salicylaldehyde and 2-hydroxynaptHelelayde have
been extensively studied [3]. Otherwise, Ln(llhgaexes of orthohydroxy-aldehydes and ketone wéthzioyl and
2-picoloyl hydrazide [M = La, Ce, Pr, Nd, Sm, Gdy, Dy and Y] have been investigated and showedra no
electrolytic nature in DMF [4]. Literature surveyhaved also that benzoylhydrazone of benzaldehyde, o
methoxybenzaldehyde (anisaldehyde) and acetophenmare be oxidized by nickel peroxide [5] in adtit
guantitative determination of the Schiff bases dfydroxyaldehyde benzoylhydrazone can be carrigdusing
bromometric titration [6].
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Actually, investigation on new antimicrobial ageigsmportant due to the resistance acquired bgrsdpathogenic
microorganisms. The synthesized chemical compoumligh are used for the treatment of infectiousdses, are
known as chemotherapeutic agents. Every year thdssaf compounds are synthesized to find out piatent
chemotherapeutic agent to combat pathogenic migamisms. In this regard, heterocyclic bases hawatgr
importance in biological and industrial fields. Ma$ them are used as corrosion inhibitors [7] #velr complexes
with platinum and copper tested as antitumor [8] antibacterial [9]. Furthers, mixed ligand metamplexes of
ampicillin and chloramphenicol prepared by usin@INiCo(ll) and Fe(lll) chlorides hexahydrate dissed that the
activity of the metal complexes was more potenibacterial than the parent drugs against the theteria species
[10].

In view of the importance of hydrazones and thdielates, we have undertaken the synthesis andtstalic
characterization studies on bivalent (Mn, Co, Ny, @n, Pb) and trivalent (Cr, Fe) metal complexath vo-
hydrroxyacetophenone and o-methoxybenzaldehydeogtinyarazone (HBH and MBH, respectively). The effet
methyl group (that represents the only differenebveen the two synthesized hydrazones) on theirdouating
nature has been illustrated. Also, the objectivthisfinvestigation is to establish whether soméatséhave a role in
enhancing the antimicrobial activity of the two gysized hydrazones depicted in Fig. 1.

EXPERIMENTAL SECTION

Materials and physical measurements

All chemicals and solvents utilized were of Mer@&DH or AR quality and used as received without Hart
purification. Benzoylhydrazide (BH) was preparetiowing the method described in literature [11].€Tphysical
measurements were carried out using the methodsppiéances models reported earlier [12,13] a®fal The
elemental analysis for carbon, hydrogen and nitmogas performed on Perkin Elmer 2400 at MicroaizdytUnit

of Cairo University, Egypt. Metal contents (%wt) nweestimated complexometrically by EDTA using xylen
orange as indicator and solid hexamine as buffElr £p6). FT-IR spectra of the ligand as well as toenplexes
were recorded as KBr pellet on a Bruker (Vector §iagle beam spectrometer at a spectral resolafi¢h0 cn'.
TheH NMR spectra were recorded on a Varian Mercury 300- NMR spectrometer at 26 using DMSO solvent
and TMS as an internal standard. Mass spectraeoHBH and MBH were recorded on Shimadzu-GCMS-Q5050
instrument using the direct inlet system. UV-Vipestra of the samples were recorded in Nujol msihgiA35
Perkin-Elmer UV/Vis. Spectrophotometer. Thermal smuaments (TG) were done on a Shimadzu 50 H thermal
analyzer. Mass susceptibility of the solid samplgg was measured at room temperature with a magnetic
susceptibility balance of models Johnson Mettheg &merwood. The effective magnetic momepts were
calculated according to the subsequent relatiotinficrobial assay was done at the Regional CeteMiycology

and Biotechnology (RCMB), Cairo, Egypt.

Mert=2.84 K .T1”

Preparation of hydrazones (HBH and MBH)

The two ligands were prepared using the reciperihest elsewhere [14] as follows. Benzoylhydrazi@® (g, 0.022
mole) was dissolved in absolute ethanol (5)cand the resulting solution was then added tothanelic solution
(50 cni) of o-hydroxyacetophenone or o-methoxybenzaldehi@9 g, 0.022 mole). The reaction mixture was
prolonged under reflux for 2 h in the presence of 2 drops glacial acetic acid. The separated mtodas filtered,
washed with ethanol, recrystallized using ethamal finally dried in oven at 80C for 24 h. The resulting ligands
having the similar chemical formula;4El;4N,O, are shown accompanied with th&it NMR spectra in Fig. 1. The
authenticity of the ligands was proved byneatal analyses, (IR, mass dhtiINMR) spectroscopy (Table 1).

The synthesized hydrazones are insoluble in peinolether and soluble in most common organic soéveng.
alcohol, acetone, benzene, chloroform, DMF and DMSO
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Fig. 1. 'H NMR spectra of ligands (HBH, MBH) along with diamagnetic Zn'"" and Pb"-HBH complexes.
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Preparation of solid complexes

All the isolated solid complexes (Table 1) werepaned by mixing equimolar amounts of ligands andaifi¢)
acetates [M = Cu(ll), Cr(ll1), Mn(ll), Co(ll), Ni@), Zn(l1) and Pb(I1)] in 100 crhethanol. Fe(lll) chloride was
utilized in case of separating the iron compleke Teaction mixture was refluxed on hot plate fdn. olored
microcrystalline solids were isolated by conceimigatthe solutions to their halves and then filtetedhot. The
obtained complexes were washed repeatedly withetfnol and finally dried in oven at 8@ for 24 h. The
complexes retain their colors for long time, indduin water and petroleum ether, and soluble inFDdvid DMSO.

Agar diffusion well method to determine antimicedlzctivity

The synthesized compounds were screened for théimiarobial activity against eight different testganisms
having environmental and clinically importance. Timécroorganism's inoculums were uniformly spreaihg
sterile cotton swab on a sterile Petri dish Malaraffor fungi) and nutrient agar (for bacteria).01@ of each
sample was added to each well (10 mm diameter tmle#n the agar gel, 20 mm apart from one anothEmg
systems were incubated for 24-48 h at 37 (for bacteria) and at 28C (for fungi). After incubation,
microorganism’s growth was observed. Inhibitiontloé bacterial and fungal growth were measured in mests
were performed in triplicate [15]. Minimal inhibitp concentration (MICs) of nickel complex (NHBH) was
determined by dissolving the nickel specimen in IM&d using different concentrations (0.001-0.07¢8Lmn The
minimal inhibitory concentration (MICs) was detenad after incubation period.

RESULTSAND DISCUSSION

All the analytical, physical and spectroscopic daftahe hydrazones and their corresponding metaiptexes are
given in Tables 1- 2. Comparison of the analysesbfith calculated and found percentages indicdtas the
compositions of the isolated solid complexes aieaided with the proposed formulae.

IR Spectra

The positions of the significant IR bands of hyamaes as well as their metal complexes are sumnagiriz€able 2.
The IR spectra of the free ligands (HBH and MBHhibi strong absorptions at 3100-3300, 1620-1768011620
and 700-800 crh assignable ta(NH), v(C=0), v(C=N) and the out of plane deformation of the artieneng,
respectively. The observation of the (C=N) bandesamns the formation of the azomethine linkage #nt the
requested hydrazones. The appearance ofufbiiH) andv(C=0) with unnoticeable th& OH).nic SUggest the keto
form of ligands in the solid state (Fig. 1). Howevi@ solution and in the presence of metal iohs, ligands may
exist in equilibrium with the tautomeric enol fo(ffig. 1). The observation of a broad but weak bandke 2000-
1700 cmt region for HBH in addition to the band at 2764 ofw,y) is taken as an evidence for the formation of
stable six membered ring of interamolecular hydmlgending of the type —CH=N...OH [16[he positions of other
bands assigned {CH)aromatic, aliphaic@NAd(NH)amige m @re demonstrated in Table 1.

The IR spectral data for the complexes indicate tHBH may acts as bi- or tridentate ligand towatts
investigated metal ions while MBH behaves as ttigenwith Ni(ll) and Cu(ll). The following evidensesupport
this criteria (Table 2) where: (1) The obscurehaf bands related to the H-bonding in the free Higlnd indicates
the involvement of the phenolic hydroxyl and/or mmthinic nitrogen in coordination. Worthy mentiotine
negative shift of the azomethine group to lower @ramber asserts the involvement of this group imdbw [12].
Besides, the splitting in the vibrational strechi@FN band which sometimes remarked in some chelates
substantiates the presence of two dissimilar azumetgroups [17]. (2) Disappearance of bethd(NH) by
chelation indicates that the ligands coordinatenolic form. (3) Unnoticeable of thg OH) phenolic in case of
some HBH complexes reflects the deprotonation isf ghoup during the coordination as in case of GulNi(ll),
Zn(ll) and Pb(ll)-HBH species. The negative shifticed in thev, 3(NH) band associated with Ni(ll)-HBH refers
to the existence of NH...Othydrogen bond as shown in its chemical structtig, 3. (4) Appearance of &(NH)
andv(OH) along with a shift in the(C=0) for Mn(ll)-HBH affirms the coordination of HB ligand via its keto and
enol sides. Moreover, a strong broad absorptioB3&% cn for Ni(ll)-HBH complex suggests the presence of
water. (5) The negative shift f&C-OMe) related to MBH ligand (1294 ¢hby 13-15 crit upon chelation with
Cu(ll) (1281 cni), and Ni(ll) (1279 cnf) ions points to the bonding of metal ions with huety group providing
octahedral structures as suggested by the electiowéstigation shown later. (6) Finally, the pstshce of new
bands attributed to(M-O) andv(M-N) supports the formation of the complexes.

'H NMR Spectra

The assignments of the main signals’ih NMR spectra of the HBH, MBH and diamagnetic" PBEn"-HBH
complexes are given in Fig. 1 and Tabled.NMR spectra of hydrazones exhibit three signaith wtegration
(2:1:3) at (11.3, 13.4, 2.5) and (11.9, 8.8, 3@npdownfield of TMS, and assigned to the protoh&MH, -OH, -
CH,) and (-NH, -CH=N, -CH) for HBH and MBH, respectively [14,18]. The muchytrer frequency of the OH
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signal in case of HBH compared with that reportediiterature is most probably due to the interarnolar
hydrogen bonding established between the hydrotmn af the orthohydroxyl group and the azomethimtoogen
(OH...N type) as previously provided by the IR da&tamparing théH NMR spectrum of the hydrazone HBH with
that of the corresponding Zn(ll), and Pb(ll) conxgle, namely [Zn(L-1H)], and [Pb(L-1H)], demonstrates that no
signal is recorded for a phenolic OH nor NH ashi& tase of the HBH hydrazone. This foundation gavetie for
the departure of the —CH=N...HO H-bond and deprotonaif both ortho and enolic hydroxyl groups. Thgnals
attributed to the aromatic protons for all sampheye observed within 6-8.4 ppm with slightly charigetheir
positions.

Optical absorption and magnetic investigation
The assignments of the observed electronic absorgiands of the free ligands accompanied with tkelid
complexess well as the geometry and magnetic data of thlatgs are shown in Table 2. and Fig. 2 [14, 19-22]

It is clear that HBH and MBH hydrazones exhibit Bands assignable to-m{C=0), n- 1{C=N), 11— 1iJ(C=0),
- T{C=N), 11— i {o-substituted phenyl ring) ard- {phenyl ring)[14]. The electronic spectra of thetahe
chelates suggest different environments aroundntal ions.

For HBH complexes: The results revealed that Cu(ll) complex is sqydamar, Mn(Il) complex showed intense
bands assigned to a tetrahedron and Co(ll), Ni@ijlll), Fe(lll) complexes are most probable todmahedral. The
Zn(11) and Pb(ll) complexes are diamagnetic as etgzband no d-d bands are observed owing to tivegfibf d sub
shell by 10 electrons fdconfiguration). The electronic spectra of Zn(li}daPb(I1)-HBH complexes exhibited only
M 5 L charge transfer bands. These complexes are adsamtetrahedral depending their analytical andtspleR
data. Worthy mention, Zn(lIl) occurs largely in forwordination as tetrahedral complexes wherea®¢hehedral
complexes of zinc are not very stable [20, 23].

For MBH complexes: The electronic spectra of Cu(ll) and Ni(ll) comyds refer to the formation of octahedral
structures as previously confirmed by IR spectpgc

The values of magnetic moments (Tablel) of metainpmexes under study also support the proposed
stereochemistry derived from the electronic datse Tesults give two different behaviors: (i) thenptexes Cl,
cr'', Mn", Fé", cd' and NI' of HBH ligand have 1, 5, 5, 5, 1 and 2 unpairedtetms, respectively, showing a
paramagnetic nature. Furthers, complexes dfad NI' with MBH have 1 and 2 unpaired electrons, respebtjv
reflecting the paramagnetic nature else. (ii) Thenglexes of Zh and PB-HBH were found to be contain no
unpaired electrons showing a diamagnetic behaRierhaps, the lower. values for Cly, F€" and C4-HBH than
the expected spin-only values established from distortion from the idealized symmetry and/or theead
approaching of two metal ions to each other espgaigth formation of phenolic and/or enolic bridgeThe metal
ions may be close to each other by which the M-kéraction gives rise to incomplete quenching of sha
moments of the ions. This means that the suppaosiifawo metal ions in the molecular structure @& axcluded
and the obtainedie valuesmay be considered in a good agreement with the gsexp dimeric structures as
published in some papers [22, 24].
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Table 1. Analytical, physical and spectroscopic data of the hydrazones and their related metal complexes.

Compound M.p (°C), Found(Calcd.)% H-NMR M’ et °

Color C H N M Chemigdhiift 6, ppm) Found(CGh)c B.M.

HL,=HBH 192 70.26 5.3 1165 - 11.3(NH, s),4(®H, s), 2.5(CHl s), 254
off white (70.84) (5.56)11.02) 6.8-8(aromatic prat, m) (254.3)

[Cu(Ly-1H)]2 206 57.20 6t.5 8.91 19.4 0.8
green (57.04) (4.148.87) (20.1)

[Cr(Ly)s] >300 66.04 4.680.12 5.9 3.9
Chocolate brown (66.56) (4.80) (10.3%.4)

[Mn(HL 1)s-1H](OAc) >300 62.12 5.518.91 6.3 5.7
Brown (62.61) (5.1B.94) (6.3)

[Fex(La)2. 4CI) >300 47.56 3.77.89 14.2 4.3
Violet (47.39) (3.45)7.37) (14.7)

[Cox(L1)d] >300 6351 485932 952 0.6
Dark brown (63.70) (4.64) 9@ (10.4)

[Nia(L1)2(H20)4.(OAC).. 2H,O  >300 48.82 4.637.21 14.4 2.9
Pale green (48.04) (4.47%6.59) (13.8)

[Zn(L:-1H)]2 >300 56.08 4.01 826 21.0 2.5(¢18), 6.5-8.2(aromatic protons, m) Diamg.
Pale yellow (56.71) (3.81) .8@® (20.6)

[Pb(Li-1H)], >300 39.91 3.18 6.82 459 2.4(gH), 6.48.0(aromatic protons, m) Diamg.
Yellow (39.20) (2.61)6.12) (45.1)

HL=MBH 200 70.61 5.8211.60 - 11.9(NH, s)B&H=N, s), 254
Bridal white (70.84) (5.56) 1(02) 3.9(-OGH), 6.5 - 8 (aromatic protons, m) (254.3)

[Cu(Ly)2] >220 63.51 3.999.32 9.4 91.
Dark brown (63.20) (3.91) ®8 (9.4)

[Ni(L2)2] >280 5451  3.999.26 9.1 92.
Green (54.16) (3.9419.91) (8.8)

2 Values measured per one metal idaglvent is DMSTthese values have been quoted from Ref. {1t much lower value is most probable due todhedpin state and spin cross criteria..
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Table 2. Significant IR and electronic absor ption data of hydrazonesand their metal complexes

Compound v(OH) V(NH) v(C=0) v(C=N) V(CH) v(CH) 8(NH) v(OAc) Solvent vM-O/M-N Amax NM Structure
phenolic aromatic aliphatic (MeOH/H0) gEpments)

HL=HBH 2764 3218 1650 1606 605 2930 1251 - - - - 1L,C=0), 370( n- niL,C=N),360f1~ nL,C=0),

358( ]C=N), 348ft- 1] o-substituted phenyl ring),

338( mphenyl ring)

| - - - 1599 3062 2924 - - - 484/417 619%B1g — *Aug, *Bag, Ey) Square planar

C;{I'HBH 3420 - - 1599 3057 2924 - - - 455/420  665,615{2 — Tig 2Ey), 572(A2g — “Tag), 523 ct@hedral
Cri-HBH g — “To(F), 468, 4141z — ‘Ty(F))
Mnl-ngy 3417 3218 1650/1634 1599 3056 2924 1253 1536 - 480/419 618,457, 43BB0A 5 — “T1(G), 2Toy(G),'E4(G),*A14(G)) Octahedral
Fdi gy 3414 - - 1619,1596 BO5 2924 - - - 548/420 196A15 — “Tag)? 480(L- Fe)CT Octahedral
cd-HBH 3419 - - 1600, 1620 B06 2924 - - - 480/466 309A (F) - “E"(F), 698fA 5(F) - ‘A 5(P)), Trigonal pipmidal

5544 »(F) - “E™(P), 456(Co-L, CT)
Ni'-HBH - 3205br 1630 1620/1599 30712926 1219 1540  -/3384 487/420br 9By — 2Tag(P)), 638fA2g — 2T1g(F)), 4208Az5 - *T1o(P)) Octahedral
Zn'-HBH - - - 1600 3064 2920 - - - 471/418 638, 420(Zn- L, CT) Tetealal
PY-HBH - - - 1593 3055 2921 - - - 539/460 638, 420(Pb L, CT) Tetealnal
HL,=MBH - 3188 1643 1606 028 2950 1252 - - - 387 (n-1JC=0), 365( n-1]C=N),357f1- n]C=0),

3480 n]C=N), 3341 ] o-substituted phenyl ring),

324 rijphenyl ring)
Cu'-MBH - - - 1599,1618052 2950 - - - 537/447  692(dy, ¢ and (d,0,) » d-,2.000L2)) Distorted octahedral
Ni' -MBH . - - 1598,1618020 2948 - - - 533/446  930fA; —2T2(P)), 5828Az — *T1y(F)), 4108A,4 - *T1(P)) Octahedr:

#The widening of this band suggest an octahedrairggty around the Fe(lll) ion where the tetrahedfal(1l) complexes such as Fg@=halogens) generally characterized by fairly nasr bands.
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Fig. 3. Electronic spectra of (A) HBH accompanied with its chelatesand (B) MBH along with its chelates.
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Thermal studies

The thermal decomposition studies (TG) on mostyothesized solid complexes, M-HBH [M = Cu(ll), MRl
Fe(ll1), Co(ll), Ni(ll), Zn(I) and Pb(Il)] and M-MBH [M = Cu(ll), Ni(ll)] have been carried out. TH&G curves up
to 800°C for these complexes showed 2-3 stages of decatigmssexcept Ni(ll)-HBH and Zn(l1)-HBH which
showed 5 and 2 decomposition steps, respectivehe fhermogravimetric data reveal that: (1) Thet firs
decomposition stage for complexes begins at 230-B74nd the decomposition process is ended by timeation

of (found/calculated)%: (i) metal oxides (MO): MN((9.1/8.1), Fe(111)(10.1/9.5), Ni(11)(9.8/8.8),r{11)(12.2/12.8)-
HBH. Cu(ll) and Ni(ll)-MBH are (14.8/14.0) and (#111.2), respectively; (ii) carbonate: Pb(ll)-HEBD.0/29.1);
(i) mixture of metal and metal oxide (M+MO): CHAHBH (12.1/11.9) and finally (iv) metal: Cu-HBH(0/10.0).
The resulting metal associated with the last twmpounds is eventuated by the reduction of metaleoky carbon.
(2) According to Nikolaev et al [25], water elimtirg bellow 150°C can be considered as free crystal water and
water eliminating near 15@€ may be due to its coordination to the metal iBaking this fact into account, All the
samples have not any crystal or coordinated solvémtethanol or water) except Ni(ll)-HBH,
(INi »(L1)2(H20)4](OAC),.2H,0), which showed two weight loss stages at 50-¥i&b1&5-225C. The first mass loss
corresponds to loss of two lattice water molec 2% theoretical against to 4.5% found) however skcond
mass loss step indicates the removal of four coatdd water molecules (8.5% theoretical again$t%é6 found).
Interstingly, the higher melting points for HBH cplexes (>300C) coincide with the postulating dimeric or unusal
compositions (i.e., high molecular weight) formul@ased on the initial decomposition temperatune, thermal
stability order for the investigated complexesasrfd to be MiHBH < zn'-HBH < CU'-MBH < Ni"-MBH< Fé"-
HBH < Cd'-HBH = PH'-HBH < CU'-HBH < Ni"-HBH. Noteworthy, Ni-HBH which recorded the higher thermal
stability revealed an upper biological activityttla@d a characteristic property for this specimen.

In the light of the forgoing results, the coordinatcores of the metal complexes associated wittid HBd MBH
hydrazones can be represented by Fig. 3. In Cosgranf MBH species with that of analogous HBH, peshthe
incapability to separate synonymous metal complexisr than Cu(ll) and Ni(ll)-MBH comes from twoasons.
(1) The less basicity of the methoxy group (OMeMiBH) than phenolic hydroxyl group (OH in HBH). Th&H
group can easily do deprotonation that compenshé&positive charges on metal ion and thus fat#stahe metal-
ligand interaction by which a lot number of com@exmay be got. (2) The steric effect that resutimfa slightly
larger size of MBH compared with HBH (Fig. 1). lact, the ability of Cu(ll) and Ni(ll) ions to forrmomplexes
with MBH comes from high stability of these compdsxn accordance with a known Irving-Williams serie

Antimicrobial investigations

Antimicrobial activities of the prepared compouradsl their complexes were evaluated against two Grasitive
bacteria strains (Staphylococcus aureus and Baalbtilis), two Gram-negative strains (Pseudomeaeasginosa
and Escherichia coli) andour fungi strains (Aspergillus fumigates, Peniaith italicum, Syncephalastrum
racemosum and Candida albicans). The activity wated by a disc-diffusion metho@he prepared compound
MBH exhibited no effect on Gram-positive and negatbacteria as well as the tested fungi, while gbeond
compound HBH gave a little effect. Perhaps the loaivity of the original ligand HBH arises frorsilower
concentration but as known for aromatic compoungsaise their concentrations is undesirable owmgheir
expected toxicity and chemical influences. The ltesalso indicated that the metal complexes wasenadiective
than original compound. This result is in agreemeith those of Kupeman and Carreiro [26] and Ajfr0]. It
should be mentioned that there was no antifangalies in the cases of MBH with either Cor Ni'. However,
the same complexes exhibited a medium effectivenagawo or one Gram-positive bacteria in the cafe@u' and
Ni", respectively. The results also illustrated thanpound of HBH with Clican induce great inhibition for two
tested fungi (Aspergillus fumigates and Syncephalas racemosum ), whereas the same compound witho€o
Zn" exhibited a slight inhibition of Syncephalastruacemosum only (see Tabl. As concerns antibacterial
activities, HBH with any of the tested metals wasjut effective against all tested Gram-positivectbea
(Staphylococcus aureus and Bacillus subtilis).riesngly, NI'-HBH was found to induce complete inhibition of all
tested fungi and bacteria compared to the othepoomds. Accordingly, The activity (MICs) of NHBH against
bacteria and fungi was determined and given in &4dblThe final result may give a promising approfhusing
such compound in the future as a diverse rang@puifcations due to its simple synthesis, high pobseiibacterial
and antifungal agent and its low concentration$/i€s. Doubtless, nickel can enhance the hydrazaohiition
(HBH) against several microorganisms.
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Table 3. Antimicrobial screening activity of hydrazones (HBH and MBH) and their corresponding complexes.

Semple labe HBH MBH ST.

icroorganisme HBH cl c¥ MH F¥ cH Ni"! )} PH MBH tu N
Aspergillus fumigatus 0 12 0 0 0 0 21 0 0 0 0 0 24
Pnicillium italicum 0 0 0 0 0 0 17 0 0 0 0 0 19
Syncephalastrum racmosum 0 13 0 0 0 7 14 8 0 0 0 0 21
Candida albicans 0 0 0 0 0 0 16 0 0 0 0 0 19
Staphylococcus aureus 8 10 7 6 6 8 13 11 10 0 12 10 15
Pseudomonas aeruginosa 0 0 0 0 0 0 7 0 0 0 0 0 11
Bacillus subtilis 8 18 7 0 16 9 19 12 9 0 10 0 22
Escherichia coli 0 0 0 0 0 0 21 0 0 0 0 0 27

St. = Reference standard Terbinafin was used daradard antifungal agent while chloramaohenicol waed as a standard antibacterial agent.

Well diameter: 6.0 mm....(100 ul of each concentratias tested). 0 = zone of (mm) inhibition refiegtho inhibition of growth

Table4. MICsof Ni'"-HBH against bacteria and fungi.

Organism MICs, mg/mL
Aspergillus fumigatus 0.001
Pnicillium italicum 0.004
Syncephalastrum racmosum  0.009
Candida albicans 0.002
Staphylococcus aureus 0.004
Pseudomonas aeruginosa 0.078
Bacillus subtilis 0.001
Escherichia coli 0.001
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CONCLUSION

The results obtained in this work verified thatmber of arylhydrazones complexes attributed to o-
hydroxyacetophenone and o-methoxybezaldehyde haem Isynthesized successfully. The compositions and
coordination cores of these complexes can be ésftabl on the basis of a battery of different physiemical
techniques. The mode of binding of the arylhydr&soander investigation is mainly depends on thetguke in
the ortho-position of the phenyl ring. The persiste of a basic group in the ortho- position of pheing e.g.
phenolic OH may facilitate its coordination withetimetal cation upraising the number of coordinasibes. This is
very conspicuous in the separation of numerousdsalomplexes in case of o-hydroxyacetophenone
benzoylhydrazone. Biological studies of hydrazoaed their complexes revealed a high antimicrobdséiviy for
some of these samples showing the possibility afguas an antimicrobial to overcome some diseagesually,
inhibition of organic compound e.g. hydrazone aglafangi and bacteria can be stimulated by cootitigat with
transition metal ion as noticed in case of-NiBH.
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