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ABSTRACT

The research includes the synthesis and ideniifinabf the mixed ligands complexes of?Mns in general
composition[M(AsnSMX)] Where L- Aspargine (HgN,Oz)symbolized (AsnH) as a primary ligand and
SulfamethoxazoleggH;;N;0sS) symbolized (SMX) as a secondary ligand. Tgends and the metal chlorides
were brought in to reaction at room temperaturevinl ethanol /water as solvent containing NaOH. Tés&ction
required the following [(metal: 2(N@sri): (SMX)] molar ratios with M(ll) ions, Where: MjMn(Il), Co(ll),
Ni(ll), Cu(ll), Zn(Il), Cd(ll) and Hg(ll). The UV-Vis and magnetic moment data revealed aahedtal geometry
around M(Il), The conductivity data show a non-g&lelytic nature of the complexes. The antimicrolaetivities of
ligands and their mixed ligand complexes were swdedy disc diffusion method.

Keywords. Sulfamethoxazole, L- Aspargine, Mixed ligand, Metamplexes, Antimicrobial activity.

INTRODUCTION

Chemistry of drugs attracts many researchers beaafuss application in medicinal study. The mataimplexes of
drugs play an important role in drug action andahetism. Metal complexes are widely used in varifeeigls, such
as biological processes, pharmaceuticals, separagahniques, analytical processes etc.Surveyarature reveals
that no systematic study of complexes of metamiith antibacterial drugs and amino acids hachlreported[1-
4].

Asparagine( figure 1- Formula 1) is one of then®@st common natural amino acids. It has carboxnasthe side
chain's functional group. Its molecular formuleCigdgN,Os. The nervous system requires asparagine. It ddss p
an important role in the synthesis of ammonia.[1-2]

During the recent years , there has been significaerest in the coordination chemistry , the stal properties
and the reactivity of metal complexes of amino acja-.4]

Rey and Co-worker. [5]investigated the complexagguilibrium of L-Serine and L-Leucine with Ca(Il¥jg(ll),
Co(ll), Ni(l), Cu(ll), zn(l),Cd(l) and Pb(ll) at25°C, 1=0.1M KNGO; in various ethanol-water media. The
equilibrium constants of the complexes formed wiseussed in terms of the acid-base characteristit®e amino
acids and the properties of the cationsconcernéd.Jhe derivatives of some amino acids functiondagys. L-
Levodopa, a laevorotatory isomer of 3-(3,4-dihyrgxlyenyl)L-alanine, is well known for its involventem
neurotransmission process and in the treatment akifson's Disease.[6].Sulfamethoxazole ;{8:1:N;05S)
(Systematic (IUPAC) name= 4-amino-N-(5-methylisada2-yl)-benzenesulfonamide( figure 1- Formula 2)a
sulfonamide bacteriostatic antibiotic. A complex safffamethoxazole (SMX) and hydroxyproeyclodextrin
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(HPB-CD) was developed and characterized in ordenvestigate their interactions in aqueous solutiod toe
solid state. [7]
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Sulfamethoxazole (2) L-Aspargine(1)
Figure. 1

The synthesis, characterization and comparative lognical study of a series of antibacterial
Mn(11),Co(I1),Ni(11),Cu(ll),Zn(I),Cd(Ihand Hg(ll)complexes with heterocyclicsulfamethoxazoleand amino
acids(L-leucine) were reported. T8]methoprim-sulfamethoxazole(TMP-SMX) has the mpstent and reliablen
vitro activity

againsg. maltophilig9,10].Co-trimoxazole exhibiting more than 90% susceptipiln vitrohence it remains the
most effective agent againSt maltophilignfections, [9]. The mechanisms of resistance MPTSMX is not well
understood. These isolates were resistaritro to imipenem and aminoglycoside adactam antibiotics [11].

Literature survey shows that no studies on theh®gi$ and characterization of mixed ligand compest L-
Aspargine and Sulfamethoxazole(antibiotic) havenbeported. In this paper we present the synttaxisstudy of
Mn(11),Co(I1),Ni(11),Cu(ll),Zn(11),Cd(Il) and Hg(ll)complexes with amino acid (L-Aspargine) as a priméand
andSulfamethoxazole(antibiotic) as a secondarytiga

EXPERIMENTAL SECTION

2.1. Materials and instruments

a-Allchemicals were purchased from Merck / Aldridhe reagents were used without further purificationuble
distilled water was used. b- Instruments: FT-l.Rcp were recorded as KBr discs using Fouriessfaam Infrared
Spectrophotometer Shimadzu 24 FT-1.R 8400s. Eleitrepectra of the prepared complexes were measurthe
region (200- 1100) nm for 10OM solutions in N, N-dimethylsulphoxide (DMSO) a5°Z using shimadzu-U.V-
160.A UltraVioletVisible- Spectrophotometer with0O00 + 0.001 cm matched quartz cell. While percentaigthe
metal in the complexes were determined by Atomisdption(A.A)Technique using Japan A.A-67GShimadzu.
Electrical conductivity measurements of the compgewere recorded at at room temperature forNMGolutions of
the samples in (DMSO) using pw9527 Digital conduttimeter (Philips). Melting points were recordey using
Stuart melting point apparatus.,Magnetic suscéipyiomeasurements were measured using Bruker niaghs
instrument at 29& following the Farady’'s method. The proposed molac structure of the complexes
weredrawing by using chem. office program, 3DX @00

2.2. Preparation of Complexes:
The complexes of the series [M (SMX) (Agnwere prepared by the following general method

(A)potassiumasparginate (Na*Asn’):

The amino acidL- Asparagine monohydrdf234 gm,2 m mol] was dissolved in 10 mi@®lethanol (50%) mixture
containingK OH (0.112g, 2 m mol) in a flask and stirred at room tempa&(20 °C), the solution was deprotonated
according to the Scheme (1).

OH o) OK
Ho 1:1 HO:CH:-0OH H
2 O=C—CI:H—C—C—NH2 + 2KOH HOCHOR . O=CI:—CH-C2—C—NH2 +2H,0

NH, NH,

Scheme (1) : Schematic representation Preparation of the potassum asparaginate
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(B) General method for Preparation of the mixed ligand metal (11) complexes:

A metal(ll) chloride [(0.197g, MnGK4H,O, CoC}.6H,0(0.237g,21mmol), NiGI6H,O (0.237g, 1mmol),
CuCh.2H,0(0.176g, 1mmol), ZnG(0.136g, 1mmol), CdGl (0.183g, 1mmol), and (0.271g, 1mmol),
HgCl,(0.271g,21mmol)] dissolved in in ethanol: waterl{125ml respectively was added gradually with stgr to
solution of potasiumspargirate (K'Asn), (0.253gm ,1mmole) of Sulfamethoxazole (SMX) vealed to the
mixture in each case by using stoichiometric amg(inR:1) [(metal: 2(K Asp): (SMX)] molar ratios, the above
reaction mixture to raise the pH upto ~6.0 andrttieture was stirred for (20 -30mint)at room tempera. After
one day a colored microcrystalline solid was ol#dimhich was filtered and washed with ethanol. 3bikd was
recrystallized from a pO/ethanol (50%) mixture. and dried in vacuum ovany@rous CaGlSee Scheme (1). The
yields range from 65 to 90 %. The decompositionperatures range from: 216-340 °C.

The solubility of the metal complexes were testesihg various polar solvents like water, metharioheol,
acetone ,propanol ,DMF. DMSO andnonpolar solviékésbenzene and di ethyl ether ,carbon tetracio(lO0 mg
of metal complex was taken and dissolved into (lRRdpf corresponding solvent and checked the sbitybi

, Mcl,

HOSH®IOH T'T

-
-

| o
OHN
/CH\| \CH—C\\
cH, C |
/ N (|3H2
C
H2N/ o |C:O
NH,

M(I1) = Mn(l1),Co(ll), Ni(l1),Cu(ll),Zn(I1),Hg(Il),and Cd(I)

Scheme (2) : Schematic representation Preparation of the Complexes,[M (Asn),(SM X)] and Proposed structurefor the complexes(3D)
RESULTSAND DISCUSSION

This study has provided an opportunity to compdme spectroscopic and other physical propertiesllotha
complexes by using data obtained under the sirs@aiof experimental conditions.The metal (1) coexals (1-7)
were prepared in a stoichiometric[(metal: 28€n ): (SMX)]of 1:2:1. of molar ratios with M(Il) ionsWere
M) =Mn(I1),Co(11),Ni(ll),Cu(ll),Zn(1l),Cd(IandHg(ll) Wereused as chlorides and obtained in fairly ggiett
(Scheme-2).The physical properties of the complexeshown in (Table 1).

Color Determination:
Color of the metal complexes were determined byuiseal observation. All the complexes are coloredn-

hygroscopic.
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Melting Point and Solubility :
The complexes are thermally stable and decompaiskigih temperature on heating.These are insolablMater or
most of the organic solvents like methanol, benzerkcarbon tetrachloride , DMF but soluble in DMSO

Molar conductance:
Molar conductance's\(,) of 10° solutions of the complexes in DMSO lie in very loange (111.4 QcnPmol
! supporting their non-electrolytic behavior. [11]

Metal Analysis (AAS) and chlorideion content [12]:

Atomic Absorption Spectroscopy (AAS) analysis of ttomplexes was carried out by direct method wigiahe
total metal content. The experimental percentagmethl in the complexes was obtained from the AAgdising
the following formula:

volume of metal solution 100

M(%) = Absorb A,
(%) sorbance (A, ppm) x weight of complex 1000

The calculated and experimental values of metalgrgage in each complex are in fair agreement.eltesalts are
very supportive of the proposed formulae of the plexes (Tablel).

The atomicabsorption measurements (Table-1) afaridd ion content( ClI % =Nill) for all complexesage
approximated values for theoretical values. In tusion, our investigation this suggest that tharids L-Aspargine
and Sulfamethoxazole(antibiotic)coordinate with Il forming octahedral geometry.

Fourier-transform infrared spectra and mode of coordination :
The important infrared frequencies exhibited byltbands ( AsnH) and ) (SMX) and their mixed ligacomplexes
are given in the Tables( 2,3and 4).

The relevant vibration bands of the free ligands i@ complexes are in the region 4000-&®0{8-15]. The most
important infrared spectral bands that provide tgice structural evidence for the coordinationttd ligands to
the central metal ions .

As regards the chelation of amino acids, the IRspeexhibited significant features ialNH,, vCOO- regions. It is

worth while mentioning here that the free aminala@xist as zwitterions (\f#Asn H. COO) and the IR spectra of
these cannot be compared entirely with those o&heeimplexes as amino acids in metal complexesotiexist as

zwitterions.[10-12] see Scheme (3) .

O- O
OH 0 | Hy |l
| Hy ||

— — wm. O=C—CH-C—C—
O=C—CH-C—C—NH, = C—CH-C—C—NH,

NH, NHg+

Scheme (3): zwitterions of L-Aspargine

In the ligand spectra the(N-H) stretching vibration appears at15cm™ is shifted at 3244 ch 3196 cr,
3182cm', 3184crt |, 3188cri3190cm‘and 3191 ¢ (in the Mn (11), Co(ll), Ni(ll), Cu(ll), Zn(ll), Cd(ll) , and
Hg(ll) respectively, spectra proving the involvernemn the —NH- group in the complex formation [13-14].Table
(2), displays the (FT-IR) spectrum for the ( Asrekbibited a band arouns(3452) cnt that corresponds to the
stretching vibration 0b(N-H) + v (O-H), while another strong absorption bana §115)cn is due to theu(N-
Hz)sym While the bands atl657) cmi' and (431) cmi* were assigned to theu(-COO)s, and u(-COO)m
respectivelynA (-COO)asy-sym=126 ¢t [8-13].

A general tendency in the relationship betwaer{COQO) (the difference between the wavenumbers of the
asymmetricQ,syn) and the symmetricogym) stretches of carboxylate group from the FTsffectra) and the types
of coordination ofthe (CO® group to metal ions by examining the structiii&s14].

In case of (SMX) molecule thed (N—H) vibrations of —NHaromatic sec. amine) occur at (3468 and 3378} cm
for free (SMX) due twas (NH) andus (NH,), respectively. The hypochromic effect (decreasithe intensity
ofu (NH) vibrations in case of mixed ligand complexather than (SMX) alone as well as the blue stifh the
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wave numbers from 3299 cho range (3149 ci) (mixed complex). [8,12, 13] Such these chandearly
indicate that the lone pair of electron of Midd in sulfamethoxazole donor is participatedhi@ ¢omplexation
process with metals. acting as bidentate ligan.$8me new bands of weak intensity observed inréggons
around (513-663 ) chand (437-574 ) cthmay be ascribed to M-N and M-O vibrations, respebt [15-16].It
may be noted that, these vibrational bands arenbséhe spectra of the ligands.

Electronic spectra and Magnetic moment:

The electronic spectral studies of Mixed Ligand @texes of Mn(ll) , Co(ll) , Ni(ll), Cu(ll) ,Zn(Il), Cd (ll) and
Hg (II) with (AsnH) and (SMX) were carried out BMSO solution.The values of band positions (nm) amalar
absorptivity's émal cm™ mol®) with the magnetic moment values for complexes listed in Table 5 were
calculated from the measured magnetic suscepitiisilafter employing diamagnetic corrections. Angetber with
the proposed assignments and suggested geomdtge®3ults obtained are in good agreement withr gibectra
and the literatures. [17-24]

[Mn(SMX)(Asn),]

The (U.V- Vis) spectrum, exhibits two peaks , thetfweak peak at (536 nm) (18656 e . =64 molar'.crmi?),
which assigned tod-d transitions (£5) —4T,G)) , while the second high intense peak withuther at(260
nm)(36630crit)( ema,=1492molar.cm’)is due to the (C.T) and peff = 6.191B.M, whictggests a high spin
octahedral geometry around the central metal ibri,

[Co(SMX)(Asn),]

The (U.V- Vis) spectrum, exhibits five peaks , firet three weak peaks are typical of Co(ll) grdwstate . The
assignment of the electronic spectral bands, thesitions, and the spectral parameters for Co(MLg{F)
—4T2g(F)ul= (895 n nm) 11173 ¢, (emax =86molai’.cmi®), 4T i(F) —4Az, 2= (868nNM) 11520 ¢ ( emax
=74 molat'.cm?), , 3A2g(F)—4T1g p3= (534 nm) 18726 ct (emax =68 molar-1.ci), v2/vl =1.03p1/v2 =
0.96,,03/v2 =1.62,

In this case first transition equal splitting energ\o(10 Dq)= 11520ciLFSE=24.86 kcol.mdl,B=971 ,and
thefourthpeak (350 nm)(38610 & emax =95 Molai-.cm?) and fifthintense maxima peak at(259 nm)( 28%m

H( emax =987 molat.cm™) due to (C.T) intra ligand transitions of the amgamoiety. The room temperature
magnetic moment (ueff= 4.952.BM) which lie in ran@e82-5.5)BM corresponded to a high spin octaHedra
geometry. [19,20]

[Ni(SMX)(Asn),]

The (U.V- Vis) spectrum, exhibits four peaks , fiistweak peaks at (860 nm)(11627 Yfznax =45 molat*.cm?)
which assigned fa\,g® —T.g” (v1) (d—d), while the second and thirdpeaks , (594 18248cm)(emax =41
molart.cm®), which assigned ta,g(F) — *T:g(F) ¢:2) (d—d), and (355 nm)( 28196 Ciemax =75 molar-.crmi?),
which assigned t3A,g" —*Tg® (v3)(d—d), respectively and high peak at (290nmM{&4cmY)( emax =1241
molar*.cm?) is due to the(C.T)transition. the complex exHgbia value of p eff = 2.262B.M, which suggestigh h
spin 11627cm-1, LFSE=26.17 kcol.mol-1, B=1040cmFhe v2/ vl ratio is 1.56, which is in the usual range
reportedoctahedral geometry around the centradlmet.[19,20]

The spectral parameters of the Ni(ll)complex aréolisws [21] v1/v2ratio is 0.637, Dg = for an octahedral Ni(ll)
complexes [12-22].

[Cu(SMX)(Asn),]

The (U.V- Vis) spectrum, exhibits two peaks , thetfweak peaks at (644nm)( 15527 Ynf £mayx =104 molal.cri

1), mainly due to Eg—>T,g), transition suggesting the distorted octahedraihwsry [16,].while the second high
broad peak at (262 nm)( 38167 ficma =1206 molart.cmi’) may be due to ligand to metal charge transfer
(LMCT) which is a characteristic of copper(ll) colepes with amines.[23-24]Cu(ll) complex exhibitedaue of
pefi=1.638:B, [2,21,25] .The observed magnetic moments of ICUf in the range 1.80- 1.87 BM showing one
unpaired electron with paramagnetic nature and esstgd a high spin distorted octahedral geometrtgéms of
Jahn-Teller effect.] 19-21]

[Zn(SMX)(Asn),], [Cd (SMX)(Asn),]and [Hg (SMX)(Asn),]

The zZn(ll),Cd(ll) and Hg(ll) complexes did not diay any peak in the visible region, no ligandfielosorptions
band was observed, therefore the bands appearta ispectra of three complexes could be attribtiecharge
transfer transition. in fact this result is a gamieement with previous work of octahedral geomatry magnetic
susceptibility measurements for zn(I1),Cd(ll) ard(ll) (d'%)(white complexes) showed diamagnetic as expected
from their electronic configuration . [15,16].
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Antibacterial Activity of Metal Complexes, L-Aspargine and Commercial Drug Sulfamethoxazole(antibiotic)

Table 5 reveal that the synthesized compounds wetent as bacteriostatic agents. The synthesize@l me
complexes were screened for their antimicrobiaivagtby well plate method in nutrient agar .Thiates were
incubated in incubator at 37°C for 24 hours. Ineortb enure that solvent had no effect on bactariggntrol test
was performed with DMSO and found inactive in grdt medium. Antibacterial activities were evaluatgd
measuring inhibition zone diameters. (IZ)and coragawith the standard DMSO (as control).[24-26].Fbaes of
inhibition was formed by these complexes was resdrich mm by scale figure -2-complexes have bedede®r
their antibacterial activity 38, againg&. coli, staphylococcus, Psedomonasd S. aureusand Acineto. The
comparison of the biological activities of the dydized complexes and known antibiotic shown thieviing

results:

1-The prepared [Hg (SMX)(ASM)complexes show positive effect towards foulgamisms have exhibited very
good activity with the zone of inhibition 25-30 mand the complexes also show higher activity tttenligand.
[24-25].

2-The prepared [Mn (SMX)(ASN])complex show negative towards 3- organisms gix&eineto

3- The prepared [Cu(SMX)(ASBH)complex shows weakly active with the zone ofildition 12 mm. [26-27].

4-The prepared [Cd(SMX)(ASBH)and [Co (SMX)(ASN)] and [Mn(SMX)(ASN)] complexes show negative
towards E-coli.

5-The rate of inhibition diameter was varied acamgdo the variation in the complexes ,ligands tgpel Bacterial
type.[27]. The antibacterial activity is found to inethe order;

Acineto>staphyococcusPseudomonasE-coli
Ligand (Drug)SMX>Ligand(amino acid)ASN

Tablel: Analytical and some physical data of the complexes

Ligand / Complex, Color Yield M.P/ ThM(;)f))ry . Am )
Molecular Formula % | decomp. Temp. °C (exp) Q*.cnf.mole’
[C“’lgﬁz'vmn(ﬁ?ggs light-Brown | 70 217 -220 (98'_2?5) 2.2
g‘gﬁ;’gggﬁ%ﬂs Red- brown | 65 230 D (189'2286) 9.3
CioizshinToss| O | 72 25D | gy | 52
E:Cluss(ﬁgﬂs)gm%%s Blue 81 269D (199'3917) 1
Clsnzsznnzoos| Whie | 73 00 | qgay| 114
Ciezscanzoss| e | 78 2600 | gep| 59
Cibrasrignzoos| Whie | 90 10 | Goosy| 27

2 Calculated values in parentheses

Table 2-FT-R spectral data of the L-Aspargine
U(N-H)+ ) L (C-H) + v : VA
v (0-H) | CNHIsym | eyt | U(C-O) | (cooyasy| VECOOSYM | (coo)asy-sym
3452vs | 31955 | 20665,29494 1359vs | 1557vs 1431vs 126
3452vs
Table 3-FT-R spectral data of Sulfamethoxazole
vas v
(N-H); v v (Ké—olji) v v v v v (C)_
-Us . (C- _ . v C-H u(SO) H CNC
(C-H); u(C=C) Ring . SQasy | (C- (C- (S- | (C- .
NH; aromatic H) + breathing deformation N) 0) sy N) S) bend. deformation
& — CHs band orock;
NH NH
vas
2929
3468 s 1157vs
us 33r8vs,| w, 1622vs | 1597vs 1504s 1365s | 1309s 1266 1143s | 987w 831 927 547s
, 3143 s | 2858 1469s ms Vs ms
3300vs W 1091s
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Table4-FT-R spectral data of mixed ligand complexes

vas Sdef
(N-H); Stretch vode
| v (C- : h(N-H) v i}
No. us v (C_H): H) + grouping ng v C_H_ U(SQ) (_ (_ U(C_ U(SQ) M-N M-O
NH; aromaticy - CHs Of_ breathing deformation| asy COO)s, | COOMm N) sy
&- u(C=C)
bands
NH
1 | 3437m| 3317 | 2960s 1180 | 513 | 437
| S| 3T | 29908 | 160w | 1550 vs| 1456 13675 | 14155 | 1301 | 1907 | 1189 | 0 | G
1170 459
2 | 3408s ; 2933W | 1651vs | 1550s | 1516m | 1338w | 1462m | 1303m | 1303m| 1134 | 663
Co | 3196s 582
1095m
3385vs 1170
3 3348 | 2953vs 603m | 507
S| 31825 | 3398 | 253 | 1es6vs | 1503vs | 1527mw | 1350s | 1475s | 13459s | 1313w | 1149 | S09m | SOF
1062m
4 | 3387vs| 3333vs | 2928m | 1689 | oo | 1887vs | oo | 00 | 1360s | o0 ﬁ;gﬁ 605 | 526
Cu | 3184vs 3295vs ,2362m 'S 1441s 1099m 586 451w
3364vs | 2964m 1383 1155m
5 | 3363vs| 5501y | 2033m| 1658 1624s 1585vs Vs | 1415vs | 1354vs | 1317m| 1116vs| 942 | 574
Zn | 3188 1550 586 | 455
2870w 1078vs
1388 1151m | 642w
6 | 3400vs| 32655 | 2956W | 1genuc | 1501vs | 1991VS vs | 1950 | 13885 | 1315m| 1126s | 611m| 228
cd | 3190 | 3236 s 462
1091m
1599vs 1168m
7 | sa70s | 3373 1631 | 1531vs 1473s | 1363 657 | 528
Hg | 3149s | 32425 | 2929M 1433 m 1307 132%2 547 | 503

Table5- Electronic Spectral datain DM SO, magnetic moment, of the studied compounds
Comp. Anm ABS v (cmb) Assignments gff B.M
CeH13NO, (Asn) 297 1.934 33670 n-n* -
SMX 275 0.086 36363 - T -
536 | 0.064 18656 CALgS —1T.g@
[Mn(SMX) (Asn)] 260 | 1.492 | 36630 cT 6.19
895 | 0.086 11173 T1g—"T:g”
868 | 0.074 11520 “Tig—*Axg"
[Co(SMX) (Asn)] 534 | 0.068 18726 “Tig—Tig? 4.95
350 | 0.095 28571 C.T
259 | 0.987 38610 C.T
860 | 0.045 11627 3A.00 5Ty g
[Ni(SMX) (Asn)] 584 | 0.041 18248 A0 53T 296
355 | 0.075 28196 3A,g" —3T,g? :
290 1.241 34482 C.T
644 | 0.104 15527 ’Eg—°T.g
[Cu(SMX) (Asn}] 262 | 1.206 | 38167 CT 1.63
[Zn(SMX)(Asn)] 294 1.297 34013 C.T Diamagneti¢
[Cd(SMX) (Asn}] 265 1.803 37735 C.T Diamagneti¢
[Hg(SMX) (Asn)] 272 2.195 36764 C.T Diamagneti¢
Tableb. Antimicrobial activity data of theligands (SM X) , (Asn H) and their mixed ligand complexes. (Zone of inhibition (mm)
Comp. E-coli. staphylococcus Pseudomonas Acineto
(SMX) 0 40 27 45
(ASN) 0 26 11 35
[Mn(SMX)(ASN);] 0 0 0 12
[Co(SMX)(ASN),] 0 25 30 25
[Ni(SMX)(ASN)] 13 18 16 19
[Cu(SMX)(ASN)] 11 12 15 15
[Zn(SMX)(ASN),] 12 18 11 23
[CA(SMX)(ASN),] 0 25 10 17
[Hg(SMX)(ASN),] 25 30 25 33
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(Figure. 2) Photograph of Antimicrobial Activity of M (I1) complexes.
Observation Report

Inhibition zone > 15mm Highly active
Inhibition zone >10mm Moderatively active
Inhibition zone > 5mm Slightly active
Inhibition zone<5-0 mm Inactive

M .E-coli Mstaphylococcus M Pseudomonas M Acineto

Figure. 3 Chart of biological effects of some of the studied compounds
CONCLUSION

We have successfully synthesized the mixed ligaoxdplex of M (11)=Mn(11),Co(II),Ni(Il),Cu(ll),Zn(ll),Cd(Il)and
Hg(ll) containing O-N donor ligands. The complex swalso characterized by molar conductance, magnetic
susceptibility measurement and also by FT- IR, Wigible spectroscopy. The UV—-Vis and magnetic monakata
revealed an octahedral geometry around M(ll),apgsed. (schem1).All the complexes are non-eledtdased

on the reported data, it may be concluded that shakgineand sulfamethoxazole,coordinate to metasd s
bidentate ligand through oxygen atom of carboxytataup (COO-) and nitrogen atom of amine group (NRZ2-
Asparginewhile In sulfamethoxazole, coordinatiorttef metal ion occur through the oxygen of the lsoife group
and nitrogen of the amine group.The complexes miedically active and exhibit enhanced antibaetesictivities

as compared to their parent ligands, hence fudtuely of these complexes could lead to interestsglts
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