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Abstract: Complexes of Cu(II), Ni(II), Co(IT), Mn(II) and Fe(IIT) with an asym-
metric tetradentate Schiff ba se ligand derived from dehydroacetic acid, 4- me-
thyl-o-phenylenediamine and salicylic aldehy de were sy nthesized and ch arac-
terized by elemental analysis, conductometry, magnetic susceptibility, UV—Vis,
IR, '"H-NMR spectroscopy, X-ray diffraction analysis of powdered samples and
thermal analy sis, and screen ed for antim icrobial activity. The IR spectral dat a
suggested th at the ligand beha ves as a diba sic tetadentat e ligand toward s the
central metal ion with an O NNO donor ato ms sequen ce. From the microana-
lytical data, the stoichio metry of the co mplexes 1:1 ( metal:ligand) was foun d.
The physico-chemical data suggested square planar geometry for the Cu(Il) and
Ni(IT) complexes and octahe dral geo metry for the Co(II), Mn(II) and Fe(III )
complexes. The thermal behaviour (TGA/DTA) of the co mplexes was studied
and kinetic parameters were determined by Horowitz—Metzger and Coats—Red-
fern methods. The powder X-ray diffraction data su ggested a monoclinic crys-
tal system for the Co(Il), M n(II) and Fe(IIl) complexes. The ligand and their
metal co mplexes were screen ed for antibacterial activity a gainst Staphylo-
coccus aureus and Escherichia coli and fungicidal activity against Aspergillus
niger and Trichoderma viride.
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INTRODUCTION

Schiff bases are most widely used as chelating ligands in coordination che-
mistry.! They are also us eful in cataly sis and in medicine as antibiotics, antial-
lergic and antitum or agents.? The metal complexes of Schiff bases derived from
heterocyclic compounds have been the centre of attraction for many workers in
recent years.3~7 Tetradentate Schiff bases are well known for thei r coordination
with various metal ions, form ing stable co mpounds.8 Many symmetrical bis tet-
radentate Sc hiff bases of 1,2-diam ines with 0-hydroxyaldehydes/ketones have
been prepared and studied intensively . However, much less atte ntion has been
focused on unsy mmetrical tetradentate Schiff bases derived from 1,2-diam ines
and different aldehydes/ketones. In particular those derived from aromatic 1,2-di-
amines have been under-investigated.” It is worthwhile to mention that as  ym-
metrical Schiff bases of this type are difficult to obtain and not easy to isolate.!0

One of the oxy gen heterocyclic compounds 3-acety 1-6-methyl-2H-pyran-
2,4(3H)-dione (dehy droacetic acid or DHA) w as reported to be an excellen t
chelating agent and to possess pro mising fungicidal, bactericidal, herbicidal and
insecticidal activities.!1=14 It is also a versatile st arting material for the s ynthesis
of awide v ariety of heterocy clic ring sy stems.!5 A search o fthe literatu re
revealed that no work has been done on transition metal complexes of the
asymmetrical Schiff base s derived from aromatic 1,2-diam ine, dehy droacetic
acid and salicylic aldehyde. The synthesis of an asy mmetrical tetradentate Schiff
base formed by the condensation of 4-methyl-0-phenylenediamine, dehydroacetic
acid and salicylic aldehyde (Fig. 1) is reported. The com plexes of Cu(Il), Ni(Il),
Co(II), Mn(II) and Fe(IIT) with this ligand were al so prepared in the solid stat e
and characterized by different physico-chemical methods.
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\ Fig. 1. Structu ral formula of the prepare d
CH, asymmetrical ligand.
EXPERIMENTAL

Dehydroacetic acid (purity > 99 %) for sy nthesis was obtained from Merck, Germany,
and used a s su pplied. 4-Meth yl-o-phenylenediamine an d sa licylic aldehy de of A.R. grade ,
obtained from Acros Organics and Si sco, respectively, were used for the synthesis of the li-
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gand. A.R. grade hydrated metal chlorides from S. D. Fine Chemicals were used for the prepa-
ration of the complexes. The C, H and N contents were determined on a Perkin Elmer (2400)
CNS analy zer. The IR spectra were recorded on an FTIR spectrometer, Perkin Elmer Com-
pany using KBr pellets. The IH-NMR spectrum of the ligan d was measured in CDCI 3 using
TMS as t he internal stan dard. The TG/DTA curves and X RD patterns wer e recorded on a
Perkin El mer TA/SDT-2960 and a Phili ps 3701, respe ctively. The UV—Vis spectra of the
complexes were recorded on a Shimadzu UV-1601 spectrometer. The magnetic susceptibility
measurements of the metal chelates were determined on a G ouy balance at roo m temperature
using Hg[Co(SCN)4] as the calibrant. The molar conductance of the complexes was measured
on an Elico CM 180 cond uctivity meter using 10-3 M solutions in D MF. The microorganisms
were collected from the Biotechnology Department, Milind College of Scie nce, Aurangabad
and the strains were maintained on nutrient agar at 4 °C.

Synthesis

The asy mmetric tetradentate Schiff base lig and was synthesized viaa st epwise ap-
proach.!6 In the first step, the mono-Schiff base compound was prepared by refluxing 50 mL
solution of 1.0 mmol (0.168 g) of dehy droacetic acid and 1.0 mmol (0.12 g) 4-methyl-0-phe-
nylenediamine in super dry ethanol for about 3 h. The thus-formed mono-Schiff base was then
refluxed with 1.0 mmol (0.12 g) salicylic aldehyde to prepare the asymmetric ligand viz. 4-hy-
droxy-3-(1-{{2-[(2-hydroxybenzylidene)amino]-4-methylphenyl}imino}ethyl)-6-methyl-2H-
pyran-2-one (H,L). The thus-formed asymmetric Schiff base was cooled to room temperature
and collected by filtration, followed by recrystallization in ethanol (yield: 70 %).

To a hot methanolic solution (25 ml) containing 1.0 mmol (0.38 g) of the lig and, a me-
thanolic solution (25 ml) of a m etal chloride (hydrate) (1.0 mmol) was added under con stant
stirring. The p H of the reaction mixture was adjusted to 7.5-8.5 by adding 10 % alcoholic
ammonia solution and reflux ed for about 3 h. The precipitat ed solid metal complex was fil-
tered off under hot conditions and washed with hot methanol, petroleum ether (40-60 °C) and
dried over anhydrous CaCl, in a vacuum desiccator(yield: 50-60 %).

Antimicrobial activity

The antimicrobial activity of the ligand and metal complexes were tested in vitro against
bacteria Saphylococcus aureusand Escherichia coli by the paper disc pl ate method.!” The
compounds were tested at the concentration 0.50 and 1.0 mg mL"! in DMF and compared with
known antibiotics Viz. ciprofloxacin. For fungicidal activity, the compounds were screened in
vitro against Aspergillus niger and Trichoderma viride by the mycelia dry weight method,'3
using glu cose nitrate media. The co mpounds were te sted at the concentrat ion 250 and 50 0
ppm in DMF and compared with the control.

RESULTS AND DISCUSSION

The physical characteristics, microanalytical, and molar conductance data of
the ligand and its metal complexes are given in Table 1. The analytical data of the
complexes revealed 1:1 mole ratio (met al:ligand) and corresponds well with the
general formula [ ML] (M = Cu(Il) and Ni(Il)) and [ ML(H70)>] (M = Co(Il) ,
Mn(II) or Fe (III)). The magnetic susceptibilities of the Cu(II) and Ni(II) com-
plexes at roo m temperature were found to be consistent with square-planar geo-
metry and those of the Co(II), Mn(II) and Fe(IIl) com plexes with high-spin octa-
hedral structures having t wo water molecules coordinated to the metal ion. The
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presence of two coordinated water molecules was confirmed by TG/DT analysis.
The metal chelate solutions in DMF sh owed low co nductance, supporti ng the

non-electrolyte nature of the complexes.

TABLE L. Physical characterization and analytical and molar conductance data of the prepared

compounds
o,
Compound F. W. l\fcp " Colour cmzA mol” CHFound (Calcil.), % M
[CxH2N,0,4] (H,L) 376.42 178  Yellow - 70.12 540 7.38 -
(70.20) (5.36) (7.44)
[Cu(CyH sN,04)] 437.974 >300 Green 20.13 60.58 390 6.50 14.23
(60.28) (4.11) (6.39) (14.51)
[Ni(Cx»HgN,0,)] 433.13 >300 Red 28.70 61.24 452 620 13.60
(60.95) (4.16) (6.46) (13.55)
[CoCx,H gN,04(H,0),] 469.35 245 Reddish 18.20 56.50 488 625 1295
brown (56.25) (4.69) (5.97) (12.56)
[MnC,,H sN,04(H,0),] 465.36 255 Brown 17.55 56.25 5.00 6.35 12.04
(56.73) (4.73) (6.02) (11.81)
[FeCy,H sN,O4(H,0),] 466.27 >300 Brown 42.63 5630 426 5.75 12.00

(56.62) (4.72)

(6.01) (11.98)

"H-NMR spectrum of the ligand

The 'H-NMR spectra of the free ligand in CDCl3 at room temperature show-
ed the following signals at ¢ (ppm): 2.15 (3H, s, C4—CH3), 2.45 (3H, S, phenyl—
—CH3), 2.55 (3H, s, N=C-CH 13), 5.82 (1H, s, Cs—H), 6.9-7.4 (8H, m, pheny]l),
11.1 (1H, s, phenolic OH), 8.60 (1H, s, N=C-H) and 15.80 (1H, s, enolic OH of
the DHA moiety).

IR spectra

The IR spectrum of the free ligand showed charact eristic bands at 3100—
-3400, 1703, 1662, 1362, and 122 3 cm™!, assignable to v(OH) (intram olecular
hydrogen bonded), v(C=0) (lactone carbonyl), v(C=N) (azomethine), v(C-N) (aryl
azomethine) and v(C—O) (phenolic) stretching modes, respectively.!® The absence
of a weak broad band in t he 31003400 cm~! region, noted in the spectr a of the
metal complexes, indicates deprotonation of the intramolecular hydrogen bonded
OH group on co mplexation and subsequent coordination of pheno lic oxygen to
the metal ion. This is further supported by the upward shift of v(C-O) (phenol-
lic)!8 by 35-70 cm~1. On complexation, the v(C=N) band is shifted to lower wa-
ve numbers with respect to the free ligand, suggest ing that the nitrogen of t he
azomethine group is coordinated to the metal ion. This is supported by the up -
ward shiftin v(C-N) by 15-55 cm~1.20 The IR sp ectra of the metal chelates
showed new bands in the 542— 580 and 460—513 cm™! regions, which can be as-
signed to v(M—0) and v(M-N) vibrations, respectively.2! The IR spectra of Co(1I),
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Mn(II) and Fe(IIl) complexes show a strong band in the 3200-3600 cm~! region,
indicating the presence of coordinated water in these complexes. The presence of
coordinated water was further confirmed by the appearance of a non-ligand band
in the 830-840 cm! region, assignable to the rocking mode of water.22 The pre-
sence of coordinated water was also established and supported b y TG/DT anal-
ysis of these complexes. Hence, coordination occurred via the phenolic oxy gen
and the azomethine nitrogen of the ligand molecule.

Magnetic measurements and electronic absor ption spectra

The magnetic and electronic spectral data are given in Table II. The elec-
tronic absorption spectrum of the Cu(Il) complex in DMSO solution shows three
bands at 17813, 26525 and 30487 cm™!, assignable to the transition 2By — 2Ajg
and two intra-ligand charge transfer bands. These data and the m agnetic moment
value of 1. 72 up suggest square-planar geom etry around Cu(II). 21-23 The elec-
tronic absorption spectrum of the Ni(II) complex in DMSO solution consisted o f
two bands at about 17985 and 26 595 cm~! assignable to the transition 1A g =
- 1T2g and a charge transfer transition, respectively. These data, the diamagnetic
nature and re d colour of the com plex are in accordance with square-planar ge o-
metry for the Ni(Il) complex.24:25 The electronic absorption s pectrum of the
Co(II) complex in DMSO solution had three bands at 10869, 19157 and 26954
cm~!, which may be attributed to the transitions 4T} g = Tae(F), 4T, g 4A2g(F)
and charge transfer, respe ctively. Together with the magnetic moment value of
4.70 up, a high-spin octahedral geometry for the Co(Il) com plex26:27 was pro-
posed. The octahedral geometry was further supported by the ratio vp/vy = 1.762,

TABLE II. Magnetic and electronic absorption spectral data (in DMSO) of the compounds

Compound Heie ! I v/cm' B and assignment  Geometry

[C2H2oN,0,] (H,L) — 31347 INCT* —
40816 INCT

[Cu(Cy,H sN,0,)] 1.72 17813 B, —>°A,,  Square-planar
26525 INCT
30487 INCT

[Ni(Cy,H gN,0,)] Dia magnetic 17985 'A,g - 1ng Square-planar
26595 INCT

[COC22H18N204(H20)2] 4.70 10869 4T1g — ng(F) Octahedral
19157 T — *Ag(F)
26954 INCT

[MnCa,H,sN,0, (H,0),] 5.77 16051 Al — Ty, Octahedral
23640 Ay — Ty,
29411 INCT

[FeCa,H sN,0, (H,0),] 5.79 12694 Ay — ‘Ti, (‘D) Octahedral
18761 A — ‘Tl
31250 INCT

“Intra-ligand charge transfer band
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which is close to the value expected for octahedral geo metry. The electronic ab-
sorption spectrum of the Mn(II) com plex in DMSO solution ¢ ontained thre e
bands at 160 51,23 640 and 2941 1 cm !, assignable to the transi tions 6A; g =
— 4Ty o 0A, g = 4T2g and charge tran sfer, re spectively. The ele ctronic transi -
tions together with a magnetic moment value 5.77 g, which is close to the spin-
-only value (5.92 up) suggests high spin octahedral geometry for the Mn(II) com-
plex.26.28 The electronic absorption spectru m of Fe(IIl) co mplex shows three
weak bands at 12694 , 18761 and 31250 cm !, which may be assigned to the
transitions ®A g 4T, g(4D), 6A, g 4T, ¢ and charge transfer, respectively. The
electronic transitions toget her with the magnetic moment value of 5.79 up sug-
gested high-spin octahedral geometry for the Fe(I1I) complex.26.29

Thermal analysis

The simultaneous TG/DT analysis of the Cu(Il), Ni (II), Co(II) and Mn(II )
metal complexes was studied from ambient temperature to 1 000 °C under a nit-
rogen atmosphere using a-Al,O3 as the reference. T he TG curve of the Cu(Il)
and Ni(II) complexes exhibited no mass loss up to 270 °C, indicating the absence
of coordinated water 20 and the high therm al stability of the complexes. On the
TG curve of Cu(Il) complex, the first step of decom position from 295 to 352 °C,
with a mass loss 21.75 % (calcd. 22.83 %), accompanied by an exothermic peak
with tya.x =3 09 °C on the DTA curve, may be attrib uted to t he removal of the
non-coordinated part of the ligand. The second step, from 485 to 650 °C with
mass loss 49.30 % (calcd. 49. 10 %), corresponds to the decomposition of the
coordinated part of the li gand. An exothermic peak with ty,x =505.7 °C on the
DTA curve was observe d for this step. The m ass of the final residue corres-
ponded to stable CuO, 20.85 % (calcd. 18.37 %).

The TG curve of the Ni(Il ) complex shows a two-st ep decomposition. The
first step fro m 360 to 410 °C witha mass loss of 24. 50 % (calcd. 23. 08%)),
accompanied by an endothermic peak with t,x =319 °C on the DTA curve, may
be attributed to the deco mposition of the non-coordinated part of the ligand. T he
second step, from 460 to 835 °C with a mass loss 0 f 50.24 % (calcd. 49.43 %),
corresponds to the rem oval of the coord inated part of the ligand. F or this step, a
broad endothermic peak in the DTA was observed. The mass of the final residue
12 % (calcd. 17.05 %) does not correspond to an y stoichiometry of the end pr o-
duct, as the residue obtained is not close to that expected for metal oxide.

The thermogram of the Co(Il) co mplex shows a mass loss of 7.5 % (calcd.
7.6 %) in the temperature range 190 216 °C and an endothermic DTA peak in
this region, tyi, =207 °C, indicates the loss of two coordinated water  mole-
cules.30:31 The anhy drous co mplex first showed deco mposition from 240-55 0
°C, with a 21 % (calcd. 21.32 %) m ass loss and a broad ex othermic peak with
tmax = 255 °C in the DTA, which may be attributed to the removal of the n on-
coordinated part of the ligand. The seco nd step of the deco mposition from 545—
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—860 °C, with a mass loss of 54.0 % (calcd. 54.58%) corresponds to the decom-
position of th e coordinated part of the li gand. A broad endotherm ic peak in the
DTA was observed for this step. The mass of the final residue corresponded t o
stable CoO, 13.85 % (calcd. 15.09 %).

The TG curve for the Mn(Il) co mplex showed a first mass loss of 7.30 %
(caled. 7.73 %) in the temperature range 190-200 °C and an endothermic peak in
this region with tyi, = 195.7 °C, indicating the removal of two coordinated water
molecules. The anhydrous complex ex hibited a single-step deco mposition from
240 to 900 °C, with a 62 % mass loss and a broad endothermic peak in the DTA.

Kinetic calculations

The kinetic and therm odynamic parameters Vviz. the order of the reaction (n),
the energy of activation ( E,), the pre-exponential factor ( Z), the entropy of acti-
vation (AS") and the Gibbs energy change ( AG"), together with the correlation
coefficient ( r) for the no n-isothermal decomposition of the m etal co mplexes,
were determined by the Horowitz—Metzer (HM) approximation method32 and the
Coats—Redfern integral m ethod.33 The obtained data are given in Table III. The
results showed that the v alues obtained b y two methods are co mparable. The
calculated values of the a ctivation energy of the com plexes are relatively low,
indicating the autocatalytic effect of the metal ion on the thermal deco mposition
of the co mplex.3435 The negative acti vation entropy value indicates that the
activated complexes were more ordered than the reactant and that the rea ctions
were slow. The more ordered nature may be due to the polarization of bon ds in
the activated state, which might occur th rough charge transfer electronic transi-
tions.

TABLE III. Th e kinetic parameter of degradati on of the metal complexes calculated by the
Horowitz—Metzger (HM) and Coats—Redfern (CR) methods

7
M(II) complex Step n  Method J 51“01_1 SZ1 ] Ké iol‘l K JAnfol'l r
Cu(Il) I 1.01 HM 267.95  1.8x10%7  271.67  248.67 0.9948
CR 264.73  1.94x10% 19528  250.86 0.9948
111.42 HM 97.15 1.9x10¢  -133.07 110.39 0.9982
CR 93.34 6.06x10° —142.73  113.55 0.9951
Ni(I) 1 085 HM 13636 8.7x10'" 2299  138.18 0.9909
CR 132.82  2.1x10°  -73.47  138.68 0.9890
111.05 HM 47.17 68.1 -219.38 7192 0.9977
CR 46.37 41.04 -223.60  71.59  0.9892
Co(Il) I 1.1 HM 12.53 0.7368 25336  30.90 0.9855
CR 12.52 0.8983  -251.71  30.77 09912
110.95 HM 37.16 4.290 —242.78 6591  0.9995
CR 33.34 4.756 —241.93 6293  0.9995
Mn(II) — 0.65 HM 16.13 0.325 -263.26  43.83  0.9982

CR 18.87 1.090 —253.16  45.51  0.9836
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Powder X-ray diffraction analysis

The X-ray diffractograms of the Co(Il), Mn(I) and Fe(IlI) complexes were
scanned in the range 5-100° at a wavelength of 1.543 A. The diffractograms and
associated data depict the 20 value for each peak, the relative intensity and inter-
-planar spacing (d-values). The X-ray diffraction pattern of these complexes with
respect to major peaks of relative intensity greater than 10 % were indexed using
a computer programme.3© This indexing method also y ields the Miller indices
(hkl), the unit cell parameters and the  unit cell volume. The unit cell of Co(I)
complex yielded values of lattice constants: a=8.9706 A, b=28.6441 A and c=
=4.7755 A, and a unit cell volume V =369.2291 A3. The unit cell of the Mn(1I)
complex yielded values of lattice const ants: a=24.5882 A, b= 4.4656 A, c=
=5.8676 A, and a unit cell volum e V = 627.2087A3. The unit cell of the Fe(III)
complex yielded values of lattice const ants: a=7.0696 A, b=14.8954 A, c=
=5.3504 A, and a unit cell volum e V = 830.4539 A3. In concurrence with the se
cell parameters, conditions such as a# b # cand a= y=90° # f required for a
monoclinic sample were tested and found to be satisfactory. Hence, it can be con-
cluded that the Co(II), Mn(II) and Fe(IIl) complexes were monoclinic crystal sys-
tems. The ex perimental density values of the com plexes were determined using
the specific gravity method37 and found to be 2.1908, 2.5002, and 2.0522 g cm™3
for the Co(II), Mn(II) and Fe(IIl) complexes, respectively. Using the experimen -
tal density values, p, the m olecular weight of the co mplexes, M, Avogadro’s
number, N, and the volume of the unit cell, V, the number of molecules per unit
cell, n, were calculated using the equation p = NM/NV and they were found to be
one for Co(Il) and two for the Mn(II) and Fe(IIl) complexes. With these values,
the theoretical densities were co mputed and foun d tobe 2 .1824, 2.4637 and
2.0645 g cm 3 for the respective co mplexes. Co mparison of experi mental and
theoretical density value shows good agreement within the limits of experimental
error.38

Antimicrobial activity

The results of the in vitro antimicrobial activity of the ligand and metal com-
plexes against the bacteria Staphylococcus aureus and Escherichia coli, deter-
mined by the paper disc plate method,!” are presented in Table IV, in which th e
activity of a known antibiotic viz. ciprofloxacin is in cluded for co mparison. The
results of the in vitro fungicidal activity of the compounds against Aspergillus ni-
ger and Trichoderma viride determined by the mycelia dry weight method!8 with
glucose nitrate media, are given in Table V, in which the results of the control are
also presented. From Tables IV and V, it is clear that the inhibition by the metal
chelates was higher than that of the free ligand and results are in good agreement
with previous findings with respect to comparative activity of free ligand and its
complexes.!7-18 The inhibi tion of growt h (%) of both fungi duet o metal com-
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plexes decreased in the order Cu (II) > Ni (II) > Co (II) > Mn (II) > Fe (II). Such
enhanced activity of m etal chelates is due to the li pophilic nature of the metal
ions in the complexes.39 The increase in activity with concentration is due to th e
effect of metal ions on th e normal metabolic function of the cell. The action of

compounds may involve the formation of hydrogen bonds with the active centre

of cell constituents, resulting ini nterference with the norm al function of the
cell.40

TABLE IV. Antibacterial activity of the compounds

Inhibition zone, mm

Test compound E. coli S aureus
500 ppm 1000 ppm 500 ppm 1000 ppm
Ciprofloxin 29323135
[C2uHyN,04] (H,L) 1012 12 15
[CUC22H18N204] 151816 19
[NiCp,H sN,O4] 1216 14 16
[CoCyH sN,04(H,0);,] 13161517
[MnCy,H;sN,04(H,0),] 11121215
[FeC,,H sN,O4(H,0),] 11131415

TABLE V. Yield of mycelial dry weight in mg and inhibition in % (in parentheses)

A. niger T. viride

Test compound 250 ppm 500 ppm 250 ppm 500 ppm
Control 79 79 70 70
[C2HyoN,0,] (H,L) 60 (24) 22 (72) 38 (46) 17 (76)
[CuCy,H sN,O4] 38 (52) 09 (89) 19 (73) 01 (99)
[NiCy,H sN,O4] 40 (49) 12 (85) 20 (71) 02 (97)
[CoCy,H sN,O4(H,0);] 49 (38) 14 (82) 25 (64) 04 (94)
[MnC,,H sN,04(H,0),] 45 (43) 16 (80) 28 (60) 07 (90)
[FeCyH;sN,O4(H,0),] 52 (34) 17 (78) 32 (54) 09 (87)

CONCLUSIONS

Based on the physicochemical and spectral data discussed above, square-pla-
nar geometry for Cu(Il) and Ni(II) complexes and octahedral geometry for Co (II),
Mn(II) and Fe(III) complexes are proposed. It is assumed that the ligand behaves
as dibasic, ONNO tetradentate, coordinating via the phenolic oxygen and the imi-
no nitrogen a s illustrated i n Fig. 2. The co mplexes are biologically active and
showed enhanced antimicrobial activities compared to the free ligand. A thermal
study revealed that the com plexes are thermally stable. An XRD study suggested
the monoclinic crystal system for the Co(II), Mn(II) and Fe(III) complexes.
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Fig. 2. The proposed geometry of the complexes; a) M(IT) = Cu(II) or Ni(II)
and b) M = Co(II), Mn(II) or Fe(III).

U3BO/I

CHUHTE3A, KAPAKTEPU3AILIMIA U TEPMHUYKA CTYJUJA HEKUX ITPEJTAZHHUX
METAJIHUX KOMIUIEKCA CA ACUMETPUYHUM TETPAAEHTATHUM
MM POBUM BAZAMA

ACHUT S. MUNDE!, AMARNATH N. JAGDALE2, SARIKA M. JADHAV® u TRIMBAK K. CHONDHEKAR®

lDepartment of Chemistry, Milind College of Science, Aurangabad-431 004(M.S), 2Department of Chemistry,
D.P.College, Karjat, Dist.: Ahemdnager, (M.S) « “Department of Chemistry, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad-431 004, Maharashtra, India

Cunrerucanu cy kommiekcn Cu(Il), Ni(II), Co(Il), Mn(II) u Fe(IIl) ca acumerpuunum teTpa-
nentatHuM IlIndoBum Oa3zama m3BeneHUM H3 AexuapocupheTHe KHUCENUHE, 4- MeTII-0-(eHIeH-
JUaMMHA U CATMIMII-UIACXUIA U OKApaKTEPUCAHH €JIEMEHTAJHOM aHAJIM30M, KOHJIYKTOMETPHjOM,
MarHetHoM cycuentubminomhy, UV-Vis, IR, 'H-NMR CHEKTPUMA, PEHATEHCKOM JU(PAKIHOHOM
aHaIN30M IIpaxa, TePMHUYKOM AHAIN30M M TECTUPAaHM Ha aHTUMHKpOOHY akTuBHOCT. IR crek-
TPAIHH MOJAIM CYTePHUCAlH Cy Ja CE JIMTaH[ ITOHAIIa Kao JB00a3HM TeTpaJeHTaTHH JINTaH] IpeMa
LeHTpasHoM MeTanHoM jony ca ONNO cekBeHIMjoM JOHOpHKX atoMma. VI3 MuKpoaHanuse HaleHa
je crexuomerpuja komiuiekca 1 :1 ( Metamnurang). OU3NYKO-XEMUjCKH TOJALU CYTE€PUCATH CY
kBaapartHo-tanapHy reomerpujy 3a Cu(Il) u Ni(II) kommiekce n okTaeapcKy reoMeTpHjy 3a KOM-
mwrekce Co(II), Mn(Il) u Fe(Ill). Tepmuuko nonamame (TGA/DTA) koMIuiekca je npoy4yaBaHO U
KHHeTH4KH napamerpu cy oapehenn Horowitz—Metzger n Coats—Redfern metonama. JIlurang u me-
rOBH METAJHH KOMIUIEKCH Cy TeCTHpaHH Ha aHTHOAaKTepHjcKy akTUBHOCT mpema Staphylococcus
aureus u Escherichia coli u anrtudynranny akrusaoct npema Aspergillus niger u Trichoderma
viride. Penarenckun audpakiuoHH MOJAmHM Mpaxa yKasald Cy HAa MOHOKIMHHYHH KPHUCTATHH
cucreM 3a Co(II), Mn(II) u Fe(I1I) komruiexce.

(TIpumubeHo 4. anpuiia, peBuaupado 16. okroopa 2009)
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