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Abstract: Complexes of tailor-made ligands with life essential metal ions may
be an emerging area to answer the problem of multi-drug resistance (MDR).
The coordination complexes of VO(I1), Co(l1), Ni(ll) and Cu(ll) with the Schiff
bases derived from 2-hydroxyacetophenone/2-chlorobenzaldehyde with 2-ami-
no-4-chlorophenol were synthesized and characterized by elemental analysis,
molar conductance, electronic spectra, FT-IR, ESR, FAB mass, therma and
magnetic susceptibility measurements. The FAB mass and thermal data show
degradation of the complexes. The ligand A (2-hydroxyacetophenone-2amino-
-4-chlorophenol) behaved as tridentate and ligand B (2-chlorobenzylidene-2-
-amino-4-chlorophenol) as bidentate, coordinating through O and N donors.
The complexes [VO(A)(H50)]-xH,O, [M(A)(H,0),]-xH,O for Co and Ni,
[Cu(A)(H,0)] and [VO(B),]-xH,0, [M(B),(H,0),] for Co and Cu and [Ni(B),]
exhibited coordination numbers 4, 5 or 6. X-ray powder diffraction data (a =
=11.00417 A, b= 11706081 A and ¢ = 54.46780 A showed that [CU(CACP),(H,0),],
complex 8, crystalized in the orthorhombic system. The in vitro biological
screening effects of the investigated compounds were tested against the bac-
teria Escherichia coli, Saphylococcus aureus and Sreptococcus fecalis and the
fungi Aspergillus niger, Trichoderma polysporum and Candida albicans by the
seria dilution method. A comparative study of the MIC values of the Schiff
base and their [M(B),(H,0),] complexes (Co(l1), complex 6 and Cu(ll), com-
plex 8), indicated that the metal complexes exhibited a higher or lower antimic-
robial activity than 2-chlorobenzylidene-2-amino-4-chlorophenol as the free li-
gand (B).

Keywords: Schiff base; 2-amino-4-chlorophenal; 2-hydroxyacetophenone; metal
complexes; spectral studies; antimicrobial activity.
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INTRODUCTION

Some transition metals are essential for the normal function of living orga-
nisms. Metallo-drugs are becoming an interesting research area after the disco-
very of cisplatin,! Since then, many complexes have been synthesized and tested
on anumber of biological systems. Copper complexes are known to have a broad
spectrum of biological action,23 but its concentration as free metal ion inside
cells should be lower than 10-15 M (calculated)/10-12 M (observed). A concen-
tration higher than 10-° M in the cytoplasm can be poisonous.# The chemistry of
vanadium with multidentate ligands has achieved a specia status in the last de-
cade because of its catalytic®6 and medicinal? input. Structural and functional
models for vanadate-dependent haloperoxidases and nitrogenases have further
stimul ated vanadium coordination chemistry .8

The structures of the active site of the vanadate-dependent hal operoxidases
have been revealed by X-ray diffraction studies. Accordingly, the vanadate ion is
distorted towards atrigonal pyramid, thus providing a fifth coordination site to be
occupied by the >NH of a histidine, thus covalently linking the vanadate ion to
the protein.9-11

The chemistry of nickel Schiff base complexes has obtained a significant
place in bicinorganic chemistry and redox enzyme systems.11 Morrow and Ko-
lasal? reported the cleavage of plasmid DNA by square planar nickel-salen [bis-
-(salicylidene)ethylenediaming] complex in the presence of either magnesium
monoperoxyphthalic acid (MPPA) or iodosul benzene.

In this paper, the preparation and structures of VO(I1), Co(l1), Ni(ll) and
Cu(Il) complexes with some synthesized Schiff base ligands, i.e., 2-hydroxyace-
tophenone-2-amino-4-chlorophenol (HACP) (A) and 2-chlorobenzylidene-2-ami-
no-4-chlorophenol (CACP) (B), is described (Fig. 1). The antimicrobial activity
of these ligands and complexesis also reported.

Qg dg

HACP (Schiff base) CAP (Schiff base)
Fig. 1. HACP and CAP Schiff bases.
EXPERIMENTAL

Apparatus and reagents

All the used chemicals and solvents were of Analar grade. Oxovanadium(1V), cobalt(l1),
nickel(11) and copper (I1) chloride/sulphate were obtained from Loba Chemie. Elemental ana-
lysis and FAB (Fast Atom Bombardment) mass spectra were realised at SAIF-CDRI,
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Lucknow. Molecular weights were determined by the Rast method. Magnetic measurement
was made by the Gouy method. Electronic spectra (in MeOH), were recorded on a Perkin-El-
mer Lamba-2B-Spectrophotometer. Molar conductance (103 M) was measured using an Eli-
co-conductivity bridge at room temperature. The FT-IR spectra (in KBr) were recorded at
SAIF, IIT, Dehli. X-Ray powder diffraction analysis (CuK,, 1.54060A) was performed at
SAIF, Punjab University, Chandigarh. The ESR (electron spin resonance) spectra were re-
corded at SAIF, 11T, Mumbai. Thermal heating of the complexes was performed in a muffle
furnace at four temperatures, i.e., 100, 300, 500 and 750 °C.

Synthesis of the Schiff bases (ligands)

Two Schiff bases (HACP, CACP) were synthesized by adding a methanolic solution of
2-hydroxy-acetophenone/2-chl oro-benzal dehyde (0.060 mol/0.070 mol) to a methanolic solu-
tion of 2-amino 4-chlorophenol (0.060 mol/0.070 mol). The reaction mixture was then reflux-
ed on awater bath for about 5-6 h. The condensation product was filtered, washed thoroughly
with ethanol and petroleum ether, recrystallized and dried under vacuum. The purity of the
synthesized compounds was monitored by TLC (Thin Layer Chromatography) using silica gel
(yield (A) = 79.5 % and yield (B) = 87.6 %).

Preparation of the metal complexes

All the complexes were prepared by mixing a methanolic solution of MCl,/SO, nH,O
(5.0 mmol/3.0 mmol) with the methanolic solution of Schiff bases HACP-(A)/CACP-(B) in a
1:1 or 1:2 molar ratio. The resulting mixture was refluxed on a water bath for 89 h. A
coloured product appeared on standing and cooling the solution. The complexes were filtered,
washed with petroleum ether and dried under reduced pressure over anhydrous CaCl, in a
desiccator. They were further dried in an electric oven at 60—70 °C.

Antimicrobial activity

The in vitro biological screening effects of the investigated compounds were tested
against Escherichia coli, Staphylococcus aureus and Streptococcus fecalis by the well diffu-
sion method314 ysing agar nutrient as the medium and gentamycin as the control.

The in vitro antifungal assay was performed by the disc diffusion method.1314 The com-
plexes and ligand were tested against the fungi Aspergillus niger, Trichoderma polysporum
and Candida albicans, cultured on potato dextrose agar as the medium. In atypical procedure,
a well was created on the agar medium and nystatin as the control was inoculated with the
fungi. The well was filled with the test solution, which diffuses and the growth of the ino-
culated fungi is affected. The inhibition zone which developed on the plate was measured. The
MIC values of the complexes were determined by the seria dilution technique.

RESULTS AND DISCUSSION

All the metal chelates are coloured, solid and stable towards air and mois-
ture. They decompose at high temperatures (90—100 °C) and they are more or
less soluble in methanol, acetone, ethanol and chloroform as solvents. The analy-
tical data of the complexes are consistent with the proposed molecular formulae
(Fig. 2). All the metal chelates have 1:1 and 1:2 (metal:ligand) stoichiometry.
The molar conductance values of the complexes in methanol (10-3 M) suggest a
non-electrolytic nature, due to the low conductivity values.1516 The analytical
results of the complexes are presented in Tablel.
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Fig. 2. Structures of the synthesized complexes with Schiff base (ligand):
aA(n=123x=012)andb)B(n=0,1,2;x=0,1,2).
FAB mass spectrum

The FAB mass spectrum of the [VO(HACP)(H>0)]2H,0 (1) complex was
studied as a representative case. Peaks of appreciable intensity were observed at
m/z values 391, 355, 337, 259 and 105, suggesting the fragmentation pattern
given in Scheme 1.17 The m/z value 391 corresponds to nearest composition

TABLE I. Physical characterization, analytical, molar conductance and magnetic susceptibi-
lity data of HACP (A) and CACP (B) Schiff base ligands and their metal complexes

Elemental analysis

Compound g r,r\m/l(;l'l Colour Y(I;Id Found (Calcd.), % /:leff s m_lA ol-L
C H N M B
(ClHLNOCl) (A) 2617 Yellow 795 6415 453 529 — - -
bricks (64.19) (4.58) (5.34)
[VO(A)(H,0)] 2H,0 (1) 380.7 Black 67.7 4408 417 362 1757 171 73
(44.12) (4.20) (3.67) (17.59)
[Co(A)(H;0)] (2) 3726 Black 69.9 4502 424 371 1582 5.0 16.2
(45.07) (4.29) (3.75) (15.80)
[Ni(A)(H;0)4] (3) 3724 Light 695 4506 4.25 369 1575 3.37 145
green (45.11) (4.29) (3.75) (15.76)
[CU(A)(H,0)] (4) 3412 Black 79.7 4919 347 406 1858 1.86 19.3
(49.23) (3.51) (4.10) (18.61)
(C1sHNOCI,) (B) 2655 Yellow 87.6 5871 333 523 — - -

(58.74) (3.38) (5.27)

[VO(B),]-2H,0 (5) 6321 Black 67.7 4931 312 436 998 173 145
(49.35) (3.16) (4.42) (10.59)

[Co(B),(H,0)] (6) 6240 Dark 726 4998 316 442 938 504 18.9

brown (50.00) (3.20) (4.48) (9.43)

[Ni(B)] (7) 5880 Black 74.0 5302 267 471 995 Diamag- 8.1
(53.06) (2.72) (4.76) (9.98) netic

[Cu(B)x(H,0)2] (8) 6286 Black 757 4959 311 439 1008 229 17.4
(49.63) (3.18) (4.45) (10.10)
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[VO(A)(H20)]2H20, 355 to [VO(A)H2Q], 327 to [VO(A)], 259 to the ligand
alone and 107 to VO with a chelated ligand moiety.

2H,0 -H;0 ~ A
s~ FA AT /11 AAVINLT N Z IS TR Vale) [ VaY ALY THAC YV
VO (HACP) (H,0)12H,0 VO (HACP) (H Q) 1 AT )

391(380) 355 (344) 337 (326)
\
VO (It with
some O and N
moeity
107 (96)
Scheme 1.

Infrared spectra

A careful comparison of the spectra of the ligands with those of their com-
plexes resulted in the following information regarding various groups. The IR
spectrum of the synthesized HACP (A) Schiff base showed absorption band at
1605 cm! due to the azomethine group. It was shifted towards higher frequent-
cies (1617+5 cmY) in the complexes, suggesting coordination through the azo-
methine nitrogen.18 The ligand spectrum showed bands at 3375 and 1360 cm?!
due to the deformation stretching vibration of the phenolic OH group, which
were absent in the spectra of the complexes. An intense ligand band at about 1202
cm1 (phenolic C-O) was shifted to higher frequencies (1235+5 cmr?l) in the
complexes. This suggests deprotonation of the phenolic OH group after its che-
lation with the metal ion.19.20 The appearance of a broad band around 3344+20
cm1 in the spectra of the complexes suggests the presence of water molecules. A
band of wesak intensity at 810-820 cm! suggests the presence of coordinated
water in al four complexes. The IR spectra of the complexes showed some new
bands in the region 525+5 and 475+10 cm—L, which are probably due to the n(M—
0) and n(M—N) modes, respectively.20-23 A characteristic non-ligand sharp band
at 968 cmr1 in the spectra of the VO(I1) complex was assigned to (V=0), Tablell.

TABLE II. IR spectral data (cm 1) of the metal complexes of HACP (A)

Compound NO-H) NC=N) «CO) UC=C) UM-O) UM-N) w«V=0)

HACP (A) 3375 1605 1202 1486 - - -
1360

[VO(A)(H20)]-2H,0 (1) - 1618 1240 1475 520 480 968

[Co(A)(H,0)4] (2) 1617 1235 1472 525 475 -

[Ni(A)(H,0)4] (3) 1620 1238 1470 528 467 -

[Cu(A)(H,0)] (4) 1615 1240 1476 525 486 -
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The IR spectrum of the CACP (B) Schiff base showed a band at about 1616
cml due to (>C=N) azomethine group. The complexes displayed lower fre-
quency shift of about 5-10 cmL, suggesting coordination through the azomethi-
ne nitrogen. The ligand spectrum showed bands at 3369 and 1361 cm! due to
the stretching deformation of the phenolic OH. These are absent in the spectra of
the complexes. A medium intensity ligand band at about 1266 cm2 (phenolic C-O)
shifted to higher frequencies and appeared at 1279+5 cm1 in the metal com-
plexes. This indicates its involvement in chelation. The appearance of broad bands
around 3372+20 cmr1 in the spectra of complexes may be due to water mole-
cules. A band of medium intensity at 835+10 cm! (OH rocking) suggests the
presence of coordinated water in the VO(I1), Co(ll) and Cu(Il) complexes. This
band is absent in the Ni(Il) complex. New bands of weak intensity at 528+5 and
475+10 cmrl in the metal complexes were tentatively assigned to the n(M-O)
and n(M—-N) modes, respectively.>19.24-27 A characteristic non-ligand sharp band
in the spectra of the VO(I1) complex at 984 cm—L was assigned to (V=0), Tablelll.

Table I11. IR spectral data (cm1) of the metal complexes of CACP (B)

Compound WOH) HUC=N) UCO) HNC=C) VY M-O) UM—N) HnV=0)

CACP (B) 3369 1616 1266 1480 - - -
1361 - - -

[VO(B),]-2H,0 (5) - 1610 1279 1475 528 475 984

[Co(B), (H.0),] (6) 1605 1282 1476 525 470 -
[Ni(B)2] (7)

[Cu(B)2 (H:0)7] (8)

1602 1278 1473 530 482 -

1608 1277 1473 530 480 -

Electronic spectra

The electronic spectra of the [VO(A)(H20)]-2H20 (1) and [VO(B)2]-2H20
(5) complexes were recorded in methanol as solvent. They displayed three bands
at 666.6-657.8 nm, 588.2-555.5 nm and 454.5-416.6 nm, assignable to the tran-
sitions 2B, — 2E (nq), 2B, — 2B4 (np) and 2By — 2A4 (ng3), respectively. The
suggested geometry for these complexes may be trigona bipyramidal based on a
coordination number five.2” The values of the magnetic moments for these com-
plexesare 1.71 and 1.73 ug, respectively, indicating the presence of one unpaired
electron.27.28

The electronic spectra of the [Co(A)(H20)3] (2) and [Co(B)2(2H20)] (6)
complexes displayed two main bands at 666.6-625.1 and 526.3-476.1 nm. These
were assigned to 4T1g(F) — 4A.g(F) (np) and 4T19(F) — 4T19(P) (ng) transi-
tions, respectively. The various ligand field parameters: 10 Dq, B, S, 2%, w/vi A
and LFSE were calculated to be: 8612 and 8748 cm1; 1029 and 957 cm1; 0.91
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and 0.85; 8.1 and 14.55; 2.2 and 2.2, (-)669 and (-)646 cm1, 82.31 and 83.61 kJ
mol—1, respectively. The v transition was expected to appear at larger A (below
10000 cm1) and hence it could not be observed. The magnetic moment val ues of
the complexes were 5.10 and 5.04 ug. The observed transitions are consistent
with an octahedral geometry.29-31

The electronic spectrum of the [Ni(A)(H20)3] (3) complex, recorded in me-
thanol, showed two bands at 490.0 and 420.0 nm. These bands were tentatively
assigned to 3A,g — 3T1g (F) (np) and 3Aog — 3A1g (P) (n3) transitions, respect-
tively, which are characteristic for hexa-coordinated Ni(ll). The vaue of the va
rious ligand field parameters 10 Dq, B, 5, v./v1, A and LFSE were calculated to
be: 11337 cm1, 680 cm 1, 0.62, 1.8, (—)540 cm1 and 162 kJ mol-1. Since the
value of the magnetic moment is 3.37 ug, a high-spin octahedral geometry for
Ni(l1) is proposed.32-34

The electronic spectrum of the [Ni(B)2] (7) complex displayed two bands at
710.0 and 460.0 nm, which are assignable to 1A1g — 1Eg (n;) and 1A1g — 1Bog
(np) transitions, respectively. This complex is diamagnetic in nature. Therefore, a
square-planar geometry is suggested.29.35-37

The electronic spectrum of the [Cu(A)(H20)] (4) complex exhibited two
bands at 520.0 and 440.0 nm, assignable to 2B1g — 2B,g and 2B1g — 2Eg
transitions, respectively. Since the value of the magnetic moment was 1.86 ug,
square planar geometry is suggested.29:35-37

The electronic spectrum of a methanolic solution of the [Cu(B)(H20)2] (8)
complex exhibited a broad band at 490.0 nm, which was assigned to the 2Eg —
— 2T g transition. The various ligand field parameters, viz.: 10 Dg, A and LFSE
were calculated to be 14492 cmr1, (9)670 cm! and 103.88 kJ mol—1, respecti-
vely. The magnetic moment value was 1.89 ug. Based on this, an octahedral geo-
metry is suggested for this Cu(ll) complex.27:35

ESR spectra

Based on hyperfine and superhyperfine structures, the ESR spectrum of me-
tal complexes provides information about the environment of the metal ion with-
in the complexes, i.e., the geometry and nature of the ligating sites of the Schiff
base and the metal. The ESR spectra of the Cu(ll) (4) and VO(l1) (5) complexes
were recorded at room temperature. The Cu chelate showed two peaks, one in the
low field region and the other in the high field region, from which g; and g, were
calculated. The g value (< 2.3) indicates a covalent character of the metal-ligand
bond.38 The covalent nature of the metal-igand bond in the complex is further
supported by the G value, 39 which was < 4.0. The value g)> 9L iswell consistent
with a primarily dy.y» ground state having an elongated tetragonal or square pla-
nar structure, Table |V.40.41
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TABLE V. ESR parameters of the Cu(ll) (4) and VO(II) (5) complexes

Metal complex g G, Oav Ag G
4 2.2147 2.1206 2.1520 0.0941 1.7934
5 1.9387 1.9665 1.9572 0.0278 -

The x-band ESR spectra of the oxovanadium(1V) (5) (d', ®1V, | = 7/2) com-
plex was not resolved enough at room temperature to exhibit all eight hyperfine
lines. The calculated values of g, g1, gav and Ag for the VO(II) (5) complex are
givenin Table IV. The ga, value is one-third of (2g, + gj) value. The values are
typical of the spectrum displayed by the square pyramidal VO(II) (5) complex
with one unpaired electron in an orbital of mostly dy, character. The ga, values
determined from the spectra are nearer to the spin only value. A dight variation
may be the result spin-orbit coupling. In square pyramidal complexes with C4V
symmetry, the V=0 band is along the z and the other four donor atoms (O2N>)
are along the x, y axes. An anisotropic ESR spectrum is expected, exhibiting two

gvalues(g;= g < g1 = G« = gy). 4246
Powder X-ray diffraction analysis

The X-ray powder diffractogram of the [Cu(B)2(H20)2] (8) complex was
recorded using CuK, as the source in the 26 range 5—74°. The data revea that the
complex had crystallized in the orthorhombic system (Table V). Eight reflections
of 26 between 16.10 to 57.53° with amaximum 26 = 16.10° and d = 5.50 A were
observed. Sin29 and hkl values for different lattice planes were calculated. The
crystal data for the [Cu(B)(H20)2] (8) complex are: a = 11.004173 A, b =
= 11.706081 A, ¢ = 54.46780 A, Dgps = 1.49680 gm/cm3 and D¢y = 1.496015
gm/cm3. The observed and calculated values of the density and sind show good
agreement. The calculated values of the cell volume and particle size are 7016.30 A3
and 1.324 nm, respectively. The number of molecules (n) per unit cell was also
calculated using the equation D = nM/NV; the value is 10 molecules per unit cell

(Fig. 3).
TABLE V. XRD data of the [Cu(B),(H,0),] (8) complex

Pesk No d-SpAaci ng Relative intensity Sin‘e
1/19x100 Observed Cald. hkl

1 5.504 100.00 0.0916 0.0196 200
2 4.011 59.16 0.0369 0.0369 220
3 3.104 60.02 0.0616 0.0616 320
4 2.752 51.62 0.0784 0.0784 400
5 2.685 96.99 0.0825 0.0827 410
6 2.229 28.90 0.1195 0.1191 433
7 2.000 30.02 0.1485 0.1484 442
8 1.600 22.32 0.2316 0.2314 522
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Fig. 3. X-Ray powder diffractogram of the [Cu(B),(H,0),] (8).

Thermal decomposition

The complexes 1-4 of HACP (A) and the complexes 5-8 of CACP (B) were
heated at four temperatures (100, 300, 500 and 750 °C) in a muffle furnace for
20-30 min. The resulting weights were measured. The weight loss at 100 °C cor-
responds to the loss of lattice water molecules from the complexes.17:4647 The
weight measured after heating at 300 °C indicates the loss of coordinated water
molecules from the complexes. On heating at 500 °C, the remaining weight indi-
cates the loss of parts of the ligand moiety. The weight of the pyrolysis product
after heating at 750 °C corresponds to metal oxide.

Antimicrobial activity

The in vitro anti-microbia activity of the investigated compounds was, tested
against the micro-organisms E. coli, S. aureus, S. fecalis, A. niger, T. polysporum
and C. albicans by the seria dilution method. The minimum inhibitory concen-
tration (MIC) values of the compounds against the growth of the micro-organisms
are summarized in Table VI. A comparative study of the ligand and its cobalt(I1)
and copper(ll) complexes (MIC values) indicated that both complexes 6 and 8
exhibited either higher or lower antimicrobial activity than the free ligand A .48:49

The complexes 6 and 8 exhibited better antibacterial activity than their SB-li-
gand A against E. coli and S. aureus. Against S fecalis, complex 6 showed better
activity than its SB-ligand A while complex 8 was less active.

The complexes 6 and 8 exhibited better antifungal activity in comparison to
SB-ligand A against all three fungi, Table VI.

These observations showed that the majority of the complexes were more
active than their respective Schiff base ligands. In some cases, Schiff bases are
more active than their metal complexes against bacteria. The chelation either en-
hances or reduces the antimicrobial activity; sometimes it remains neutral. Thus,
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metal chelation may increase or decrease/suppress the therapeutic value of orga-
nic compounds (drugs). It may maintain the property intact by further stabilizing
the drug and/or reducing the biodegradability/metabolic decay of the organic
ligands through chelation.

CONCLUSIONS

The coordination complexes of VO(II), Co(Il), Ni(Il) and Cu(ll) with two
new tridentate and bidentate Schiff base ligands, i.e., 2-hydroxy acetophenone-2-
-amino-4-chlorophenol (A) and 2-chlorobenzylidene-2-amino-4-chlorophenol (B),
were synthesized and characterized. The ligands coordinated with the metal ions
through N or O donors. The complexes exhibited a geometry based on the coor-
dination numbers 4, 5 or 6. A comparative study of the MIC value of the ligands
and their complexes indicated that the chelation might be helpful in tailoring the
structure and monitoring the antimicrobial activity and therapeutic potential of a
drug; thus giving a new thrust area in the field of metallo-drugs (bio-inorganic
chemistry) through molecular biology. The synthesized metal complexes may
aso function as single molecul e nanoprecursors.

N3BOJI

CTPYKTYPHO U AHTUMUKPOBHO TTPOYYABAE KOOPIMHAIIMOHNX JEJAULELA
VO(I1), Co(l1), Ni(l1) ¥ Cu(ll) CA HEKMM III®OBUM BA3AMA
KOIE YKJbYUYJY 2-AMUHO-4-XJIOPODEHOJI

A.P.MISHRA, R. K. MISHRA u S. P. SHRIVASTAVA
Bio-coordination Laboratories, Department of Chemistry, Dr. H. S. Gour University Sagar-470003, India

Komriutekcn ca eceHIMja HUM METaJHUM jOHHMMa MOTY JaTH OArOBOp Ha MpoOJieM OTIOp-
HocTH Ha Buue jekoBa. KoopauHaimona jenumerma VO(II), Co(ll), Ni(ll) u Cu(ll) ca HIndosum
6a3zaMa M3BEJCHUM U3 2-XUApOKcHaleTo(heHOH/2-xmopobeH3aiaexuia ca 2-aMuHO-4-x10podeHu-
JIOM Cy CHHTETHCAaHA M OKapaKTepHUCaHA CICMCHTAIHOM aHAIIM30M, MOJIAPHOM IPOBObUBOLINY,
enekTpoHckuM crektpuma, FT-IR, ESR, FAB macernnm criektprma, TEpMHUYKAM MEpEeHUMa U OJp-
ehuBameM MaraetHe cycuentuOmWIHOCTH. FAB MaceHN U TepMHYKY ITOJAIN TTOKA3Yjy AeTpajalii]jy
komriutekca. Jlurang A, 2-xunpokcnaneTodeHoH-2-aMiuHO-4-X10podeHO, MIOHAIA Ce Kao TPHUACH-
Tat, a auradg B, 2-xnopOeH3unuaeH-2-aMuHo-4-x10podheHo, ka0 OUICHTAT KOjU Ce KOOPIUHHUPA
npeko O u N monopa. Kommiekcun [VO(A)(H,0)]-xH-0O, [M(A)(H,0),]-xH,O 3a Co u Ni,
[CU(A)(H20)] u [VO(B),]-xH,0, [M(B)2(Ho0),] 3a Co u Cu, [Ni(B),] umajy xoopanHauuosne
6pojese 4, 5 nu 6. Pesynrarn mudpaxumje X-3paxa 3a npax (@ = 11.00417 A, b= 11.706081 A u c =
= 54.46780 A) noxasyjy na [CU(CACP)5(H,0),] kpucramuie y opropoMOHanoM cructemy. IN Vitro
OuoJIolIKa MpOyyYaBarma M3yuaBaHUX je/HI-CH-a BpIIeHa cy mnpema Gakrepujama Escherichia coli,
Saphylococcus aureus u Sreptococcus fecalis u riprBunama Aspergillus niger, Trichoderma polysporum
u Candida albicans cepujckom meroom pasbnaxkerma. Ynopeaso npoydasatme MIC speanoctu In-
¢dose 6aze u menux [M(B)o(H20)o] (M = Co(ll) miu Cu(ll)) xomiuiekca, ykasyjy Aa METalHH
KOMILICKCH UMajy Behy WM Malky aHTUMUKPOOHY aKTUBHOCT Y OJHOCY Ha 2-XJIOpOOSH3MIHICH-2-
-amuHO-4-x1mopodeHon kao cioboanu murauz (B).

(MTpumsseno 5. aBrycra, peBuaupano 9. neuemopa 2008)
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