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Abstract

Four new nickel(II), zinc(II) and manganese(III) complexes, [NiL] (1), [Zn;L,(OAc),] (2), [ZnL(CH;OH)] (3) and [Mn-
CIL(DMEF)] (4), derived from the bis-Schiff base N,N-bis(4-bromosalicylidene)propane-1,2-diamine (H,L) have been
prepared and characterized by spectroscopy methods, as well as single crystal X-ray determination. The Ni atom in the
mononuclear nickel complex 1 is in square planar coordination. The outer and inner Zn atoms in the trinuclear zinc
complex 2 are in square planar and octahedral coordination, respectively. The Zn atom in the mononuclear zinc complex
3 is in square pyramidal coordination. The Mn atom in the mononuclear manganese complex 4 is in octahedral coordi-
nation. Antibacterial activity of the complexes has been assayed on the bacteria Staphylococcus aureus and Escherichia

coli, and the yeast Candida parapsilosis.
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1. Introduction

Schiff bases have been extensively used as organic li-
gands in coordination chemistry for their facile synthesis
and metal-binding capability.! Compounds bearing O, N
and S atoms are structurally similar with some natural bi-
ological enzymes. Schiff bases and their complexes with
transition metal ions have interesting biological and phar-
maceutical applications.? In the last few decades, Schiff
bases have shown great biological activities like antibacte-
rial, antifungal, anti-proliferative, antiviral, antimalarial,
anti-inflammatory and antipyretic.> A number of nickel,
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Scheme 1. H,L

zinc and manganese complexes with Schiff base ligands
have been reported, and most of the complexes show effec-
tive antibacterial activities.* However, the relationship be-
tween structures of complexes and their properties is un-
clear, it is necessary to study new samples to find more
effective agents and to better understand the biological
mechanisms. In this work, four new nickel(II), zinc(II)
and manganese(III) complexes, [NiL] (1), [Zn;L,(OAc),]
(2), [ZnL(CH;0H)] (3) and [MnCIL(DMF)] (4), where L
is the dianionic form of the bis-Schiff base N,N’-bis(4-bro-
mosalicylidene)propane-1,2-diamine (H,L; Scheme 1),
are presented.

2. Experimental

2. 1. Materials and Methods

4-Bromosalicylaldehyde and 1,2-diaminopropane
were purchased from TCI Chemical Reagent Co. Ltd. Zinc
acetate, zinc chloride and manganese chloride were pur-
chased from Aladdin Chemical Reagent Co. Ltd. Methanol
and DMF were purchased from Kemiou Chemical Rea-
gent Co. Ltd. The Schiff base H,L was synthesized accord-
ing to literature method.”> Elemental analyses were per-
formed on a Perkin-Elmer 240C elemental analyzer. IR
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spectra were recorded on a Jasco FT/IR-4000 spectrometer
as KBr pellets in the 4000-400 cm™ region. UV-Vis spec-
tra were recorded on a Lambda 900 spectrometer. Single
crystal X-ray diffraction was carried out on a Bruker
SMART 1000 CCD diffractometer.

2. 2. Synthesis of the Complexes

2.2. 1. [NiL] (1)

H,L (44 mg, 0.10 mmol) and NiCl,-6H,0 (48 mg,
0.20 mmol) were dissolved in methanol (30 mL). The mix-
ture was stirred for 30 min at room temperature to give a
red solution. Block like single crystals were formed at the
bottom of the vessel after 3 days. The crystals were collect-
ed by filtration. Yield: 32 mg (64%). IR data (cm™!): 1618,
1586, 1520, 1465, 1427, 1385, 1332, 1292, 1208, 1133, 1054,
953, 920, 841, 774, 726, 635, 600, 565, 532, 502, 460. UV-
Vis (1.22x10° mol L}, MeOH; &, L mol! cm™): 250
(18,790), 260 (19,370), 312 (4,578), 400 (3,126). Anal. Cal-
cd. (%) for C,;H,,Br,N,NiO,: C, 41.10; H, 2.84; N, 5.64.
Found (%): C, 40.87; H, 2.90; N, 5.58.

2.2.2. [Zn3L2(OAC)2] (2)

H,L (44 mg, 0.10 mmol) and Zn(CH;COO0),-2H,0
(44 mg, 0.20 mmol) were dissolved in methanol (30 mL).
The mixture was stirred for 30 min at room temperature to
give a colorless solution. Block like single crystals were
formed at the bottom of the vessel after 6 days. The crystals
were collected by filtration. Yield: 27 mg (45%). IR data

(cm™): 1636, 1583, 1525, 1459, 1421, 1385, 1275, 1193,
1175, 1073, 1038, 1004, 913, 859, 790, 732, 671, 617, 582,
508, 456. UV-Vis (1.36x10~> mol L}, MeOH; ¢, L mol!
cm™): 242 (20,520), 267 (10,455), 345 (5,380). Anal. Cal-
cd. (%) for C33H;,Br,N,OgZn5: C, 38.40; H, 2.71; N, 4.71.
Found (%): C, 38.53; H, 2.66; N, 4.78.

2.2.3. [ZnL(CH,0H)] (3)

H,L (44 mg, 0.10 mmol) and ZnCl, (27 mg, 0.20
mmol) were dissolved in methanol (30 mL). The mixture
was stirred for 30 min at room temperature to give a color-
less solution. Needle like single crystals were formed at the
bottom of the vessel after 2 days. The crystals were collect-
ed by filtration. Yield: 38 mg (70%). IR data (cm™!): 1635,
1586, 1526, 1516, 1473, 1455, 1419, 1385, 1276, 1246, 1225,
1189, 1135, 1068, 1008, 985, 915, 859, 780, 732, 702, 601,
579, 553, 500, 454. UV-Vis (1.51x107> mol L°!, MeOH; ¢, L
mol™! em™): 230 (21,335), 246 (20,870), 272 (9,450), 348
(5,227). Anal. Calcd. (%) for C;gH,gBr,N,03Zn: C, 40.37;
H, 3.39; N, 5.23. Found (%): C, 40.18; H, 3.51; N, 5.16.

2.2.4. [MnCIL(DMF)] (4)

H,L (44 mg, 0.10 mmol) and MnCl,-2H,0 (40 mg,
0.20 mmol) were dissolved in methanol (30 mL). The mix-
ture was stirred for 30 min at room temperature to give
brown turbidity. Then, a few drops of DMF were added to
give a clear solution. Block like single crystals were formed
at the bottom of the vessel after 11 days. The crystals were

Table 1. Crystallographic data and refinement parameters for the complexes

1 2 3 4
Chemical Formula C,7H,4Br,N,NiO, Cs3H;3,Bry,N,OgZn; C,sH,sBry;N,03Zn CyoH,;Br,CIMnN;04
Fw 496.83 1188.42 535.53 601.61
Crystal system Monoclinic Monoclinic Monoclinic Monoclinic
Space group P2,/c P2,/c P2/n P2,/c
a () 11.3399(15) 17.197(2) 5.0165(12) 16.0852(16)
b (A) 11.5440(15) 13.1073(15) 16.329(2) 11.3937(12)
c(h) 12.8506(16) 21.815(2) 24.007(2) 12.5612(13)
a(®) 90 90 90 90
b () 98.049(2) 101.322(2) 91.828(2) 94.591(2)
g () 90 90 90 90
V (A% 1665.7(4) 4821.5(9) 1965.5(6) 2294.7(4)
Z 4 4 4 4
m (Mo Ka) (cm™) 5974 4.843 5.335 4201
D, (g cm™) 1.981 1.637 1.810 1.741
Reflections collected 8681 24362 10198 11879
Unique reflections 3091 8716 3642 4269
Observed reflections [I = 2s(I)] 2110 3603 2310 2551
Parameters 218 545 239 274
Restraints 18 62 19 0
Goodness of fit on F? 1.122 0.976 1.023 1.005

Ry, wR, [1225(D)]
R;, wR, (all data)

0.0598, 0.1341
0.0918, 0.1467

0.0797, 0.1862
0.2000, 0.2561

0.0586, 0.1255
0.1033, 0.1411

0.0475, 0.1203
0.0986, 0.1540
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collected by filtration. Yield: 23 mg (38%). IR data (cm™!):
1677,1633, 1586, 1522, 1459, 1417, 1385, 1320, 1276, 1202,
1135, 1068, 1040, 917, 856, 821, 790, 735, 685, 633, 593,
556, 512, 480, 470, 456, 427. UV-Vis (1.33x10~> mol L1,
MeOH; ¢, L mol™! cm™): 210 (28,292), 245 (15,313), 280
(10,330), 315 (7,350), 405 (3,271). Anal. Calcd. (%) for
C,0H,Br,CIMnN;05: C, 39.93; H, 3.52; N, 6.98. Found
(%): C, 40.15; H, 3.46; N, 7.07.

2. 3. X-ray Crystallography

Single crystal X-ray data for the complexes were col-
lected on a Bruker SMART 1000 CCD diffractometer us-
ing SMART/SAINT.® Intensity data were collected using
graphite-monochromatized MoK, radiation (0.71073 A)
at 298(2) K. Structures of the complexes were solved by
direct methods using SHELX.” Multi-scan absorption cor-
rections were applied with SADABS.® All non-hydrogen
atoms were anisotropically treated. Atoms C8-C10 in
complexes 1, 2 and 3, and atoms C25-C27 in complex 2
are slightly disordered, and were treated using restraints.
The hydrogen atoms bonded to carbon were included in
geometric positions and given thermal parameters equiva-
lent to 1.2 and 1.5 times those of the atom to which they
were attached. H5 atom in complex 4 was located from a
difference Fourier map and refined with O-H distance re-
strained to 0.85(1) A. The C8-C9-C10 group of complex 2
is disordered over two sites, with occupancies of 0.54(2)
and 0.46(2), respectively. Crystallographic data and refine-
ment parameters are given in Table 1, and important inter-
atomic distances and angles are given in Table 2.

2. 4. Biological Assay

Antibacterial property of the compounds was evalu-
ated by a macro-dilution method using Staphylococcus au-
reus, Escherichia coli, and Candida parapsilosis. The cul-
tures of bacteria and yeast were incubated under vigorous
shaking. The compounds were dissolved in small amounts
of DMSO. Concentration of the tested compounds ranging
from 0.010 to 2.5 mmol L™! for the bacteria and yeast was
used in all experiments. Antibacterial activity was charac-
terized by ICs, and MIC values. MIC experiments on sub-
culture dishes were used to assess the minimal microbicid-
al concentration (MMC). Subcultures were prepared
separately in Petri dishes containing competent agar medi-
um and incubated at 30 °C for 48 h. The MMC value was
taken as the lowest concentration, which showed no visible
growth of microbial colonies in the subculture dishes.

3. Results and Discussion
3. 1. Chemistry

Synthetic procedure for the complexes is shown in
Scheme 2. Complex 1 was prepared by reaction of H,L

Table 2. Selected bond distances (A) and angles (°) for the complex-

es

Nil-N1 1.822(7) Nil-N2 1.833(7)
Nil-O1 1.829(5) Nil-02 1.829(5)
NI1-Nil-02 178.6(3) NI1-Nil-O1 94.6(3)
02-Nil-01 85.0(2) N1-Nil-N2 86.1(3)
02-Nil-N2 94.4(3) O1-Nil-N2 178.3(3)
Znl1-N1 2.041(10) Zn1-N2 2.047(10)
Zn1-06 1.980(8) Zn1-02 2.016(7)
Znl1-01 2.030(7) Zn2-07 2.064(8)
7Zn2-05 2.084(8) Zn2-04 2.096(7)
Zn2-01 2.103(7) Zn2-02 2.136(7)
Zn2-03 2.145(7) Zn3-08 1.958(9)
Zn3-04 2.001(7) Zn3-N4 2.033(13)
Zn3-N3 2.043(12) Zn3-03 2.072(8)
06-Zn1-02 98.3(3) 06-Zn1-01 106.3(3)
02-Zn1-01 82.5(3) 06-Zn1-N1 110.6(4)
02-Zn1-N1 151.1(4) 01-Zn1-N1 89.6(3)
06-Zn1-N2 109.8(4) 02-Znl1-N2 89.7(4)
01-Zn1-N2 143.8(4) N1-Zn1-N2 80.4(4)
07-Zn2-05 88.9(3) 07-Zn2-04 89.5(3)
05-Zn2-04 175.0(3) 07-Zn2-01 173.5(3)
05-Zn2-01 87.2(3) 04-Zn2-01 94.8(3)
07-Zn2-02 96.8(3) 05-Zn2-02 88.0(3)
04-Zn2-02 96.9(3) 01-Zn2-02 78.0(3)
07-Zn2-03 88.6(3) 05-Zn2-03 96.9(3)
04-Zn2-03 78.3(3) 01-Zn2-03 97.0(3)
02-Zn2-03 172.8(3) 08-Zn3-04 105.0(3)
08-Zn3-N4 111.7(5) 04-Zn3-N4 90.2(4)
08-Zn3-N3 112.5(5) 04-Zn3-N3 142.5(5)
N4-Zn3-N3 78.0(6) 08-Zn3-03 99.2(3)
04-Zn3-03 82.2(3) N4-Zn3-03 149.1(4)
N3-Zn3-03 89.9(5)

Zn1-01 1.989(4) Znl-02 1.964(5)
Zn1-03 2.051(5) Zn1-N1 2.091(6)
Zn1-N2 2.072(6)

02-Zn1-01 94.4(2) 02-Zn1-03 100.4(2)
01-Zn1-03 100.8(2) 02-Zn1-N2 89.4(2)
01-Zn1-N2 150.8(3) 03-Zn1-N2 107.0(3)
02-Zn1-N1 157.0(3) 01-Zn1-N1 88.1(2)
03-Znl1-N1 101.6(2) N2-Znl-N1 77.8(3)
Mn1-O1 1.886(3) Mn1-02 1.901(4)
Mn1-N1 1.966(5) Mn1-N2 1.983(5)
Mnl-03 2.367(4) Mnl-Cl1 2.4846(17)
01-Mn1-02 93.33(15)  O1-Mnl-N1  92.42(18)
02-Mnl1-N1 171.62(18)  O1-Mnl-N2  170.05(18)
02-Mn1-N2 91.57(19)  N1-Mnl-N2 81.8(2)
01-Mnl1-03 85.46(16)  02-Mnl-O3  89.76(17)
N1-Mn1-03 84.62(18)  N2-Mnl-03  85.91(17)
O1-Mnl-Cll  9721(12)  O2-Mnl-Cll  93.70(13)
N1-Mnl1-Cl1 91.63(14)  N2-Mnl-Cll  91.10(14)
03-Mnl-Cll  175.50(12)
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with nickel acetate in methanol. Complex 2 was prepared
by reaction of H,L with zinc acetate in methanol. Although
both complexes were synthesized from metal acetates, the
acetate anion coordinates to the Zn atom in complex 2,
while absent in complex 1. Complex 3 was prepared by re-
action of H,L with zinc chloride in methanol. Complex 4
was prepared by reaction of H,L with manganese chloride
in methanol and a few drops of DME The oxidation of
Mn! in manganese chloride was oxidized by air to Mn'!' in
the complex. Single crystals of the complexes were formed
by slow evaporation of the solution in air.

N N
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i ¢
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Scheme 2. Synthetic procedure of the complexes.

3. 2. Crystal Structure Description of
Complex 1

Molecular structure of complex 1 is shown in Fig. 1.
The complex is a mononuclear nickel(II) species. The Ni
atom is coordinated by two imine nitrogen and two phe-
nolate oxygen of the Schiff base ligand, forming a square
planar geometry. The cis and trans bond angles are 85.0(2)-
94.6(3)° and 178.6(3)-178.3(3)°, respectively. Thus, the
square planar coordination is slightly distorted, which is

_\/_:

. % P
=4 ,_\_-e/ k—(y }

Bri

Fig. 1. A perspective view of the molecular structure of complex 1
with atom labeling scheme. Thermal ellipsoids are drawn at 30%
probability level.

mainly caused by the five-membered chelate ring Nil-
N1-C8-C10-N2. The Ni-O and Ni-N bonds are 1.829(5)
Aand 1.822(7)-1.833(7) A, respectively, which are compa-
rable to those observed in Schiff base nickel(II) complex-
es.” The two benzene rings form a dihedral angle of 4.4(7)°.

3. 3. Crystal Structure Description of
Complex 2

Molecular structure of complex 2 is shown in Fig. 2.
The complex is a phenolate and acetate co-bridged trinu-
clear zinc(II) species. The Znl--Zn2 and Zn2--Zn3 dis-
tances are 3.015(2) and 3.011(2) A, respectively. The two
outer Zn atoms (Znl and Zn3) are coordinated by two im-
ine nitrogens (N1 and N2 for Zn1, N3 and N4 for Zn3) and
two phenolate oxygens (O1 and O2 for Zn1, O3 and O4 for
Zn3) of the Schiff base ligand in the basal plane, and by
one acetate oxygen (O6 for Znl, O8 for Zn3) at the apical
position, forming square pyramidal geometry. The cis and
trans bond angles in the basal planes are 80.4(4)-89.7(4)°
and 143.8(4)-151.1(4)° for Zn1, and 78.0(6)-90.2(4)° and
142.5(5)-149.1(4)° for Zn3, respectively. The bond angles
among apical and basal donor atoms are 98.3(3)-110.6(4)°
for Zn1, and 99.2(3)-112.5(5)° for Zn3, respectively. Thus,
the square pyramidal coordination is distorted, which is
mainly caused by the strain created by the four-membered
chelate rings Zn1-01-Zn2-02 and Zn2-03-Zn3-04,
and the five-membered chelate rings Zn1-N1-C8-C9-N2
and Zn3-N3-C25-C26-N4. The inner Zn2 atom is coor-
dinated by three phenolate oxygens (O1, 02, O3) from two
Schiff base ligands and one acetate oxygen (O7) of an ace-
tate ligand in the equatorial plane, and by one phenolate
oxygen (O4) of a Schiff base ligand and one acetate oxygen
(O5) at the axial positions, forming octahedral geometry.

&3

Fig. 2. A perspective view of the molecular structure of complex 2
with atom labeling scheme. Thermal ellipsoids are drawn at 30%
probability level. H-atoms were omitted for clarity.
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The cis and trans bond angles in the equatorial plane are
78.0(3)-97.0(3)° and 172.8(3)-173.5(3)°, respectively. The
bond angles among axial and equatorial donor atoms are
78.3(3)-96.9(3)°. The bond angle between two axial donor
atoms is 175.0(3)°. Thus, the octahedral coordination is
slightly distorted. The Zn-O and Zn-N bonds are
1.958(9)-2.145(7) A and 2.033(13)-2.047(10) A, respec-
tively, which are comparable to those observed in other
Schiff base zinc(II) complexes.!? The two benzene rings of
the Schiff base ligands form dihedral angles of 42.4(6) and
46.2(6)°.

3. 4. Crystal Structure Description of
Complex 3

Molecular structure of complex 3 is shown in Fig. 3.
The complex is a mononuclear zinc(II) species. The Zn
atom is coordinated by two imine nitrogens (N1 and N2)
and two phenolate oxygens (O1 and O2) of the Schift base
ligand in the basal plane, and by one oxygen (O3) of a
methanol ligand at the apical position, forming square py-
ramidal geometry. The cis and trans bond angles in the
basal plane are 77.8(3)-94.4(2)° and 150.8(3)-157.0(3)°,
respectively. The bond angles among apical and basal do-

Fig. 3. A perspective view of the molecular structure of complex 3
with atom labeling scheme. Thermal ellipsoids are drawn at 30%
probability level.

Fig. 4. Molecular packing diagram of complex 3, viewed along a
axis. Hydrogen bonds are shown as dashed lines.

nor atoms are 100.8(2)-107.0(3)°. Thus, the square py-
ramidal coordination is distorted, which is mainly caused
by the strain created by the four-membered chelate ring
Zn1-N1-C8-C9-N2. The Zn-O and Zn-N bonds are
1.964(5)-2.091(6) A and 2.072(6)-2.091(6) A, respective-
ly, which are comparable to those observed in complex 2
and other Schiff base zinc(II) complexes.!® The two ben-
zene rings of the Schiff base ligand form dihedral angle of
6.0(3)°. In the crystal structure, molecules are linked
through intermolecular hydrogen bonds of C-H--Br, to
form dimers (Fig. 4).

3. 5. Crystal Structure Description of
Complex 4

Molecular structure of complex 4 is shown in Fig. 5.
The complex is a mononuclear manganese(III) species.
The Mn atom is coordinated by two imine nitrogens (N1
and N2) and two phenolate oxygens (O1 and O2) of the
Schiff base ligand in the equatorial plane, and by one oxy-
gen (O3) of a DMF ligand and one Cl atom at the axial
positions, forming octahedral geometry. The cis and trans
bond angles in the equatorial plane are 81.8(2)-93.33(15)°
and 170.05(18)-171.62(18)°, respectively. The bond an-
gles among axial and equatorial donor atoms are
84.62(18)-97.21(12)°. The bond angle between two axial
donor atom is 175.50(12)°. Thus, the octahedral coordi-
nation is slightly distorted, which is mainly caused by the
strain created by the five-membered chelate ring Mnl-
N1-C8-C9-N2. The Mn-O and Mn-N bonds are
1.886(3)-2.367(4) A and 1.966(5)-1.983(5) A, respective-
ly, which are comparable to those observed in other Schiff
base manganese(I1I) complexes.!! The two benzene rings
of the Schiff base ligand form dihedral angle of 7.6(5)°. In
the crystal structure, molecules are linked through inter-
molecular hydrogen bonds of C-H:--Cl, to form chains
along c axis (Fig. 6).

Fig. 5. A perspective view of the molecular structure of complex 4
with atom labeling scheme. Thermal ellipsoids are drawn at 30%
probability level.
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Fig. 6. Molecular packing diagram of complex 4, viewed along a
axis. Hydrogen bonds are shown as dashed lines.

Table 3. Geometrical parameters for hydrogen bonds for complexes
3and 4

g

D-H---A Distance, A Angle
D-H  H-A DwA D-H-A’

3

CI8-H18A--021  0.96 242 3212(10)  140(6)

03-H3.-01! 0.85(1)  181(3) 2.636(7)  165(9)

4

C9-HY--Cl1ii 0.98 274 3.686(7)  163(7)

Symmetry codes: i) 1 + x, y, z; (ii) x, 1% -y, V2 + z.

3. 6. IR and UV-Vis Spectra

In the infrared spectra of the compounds, the strong
absorption band at 1623 cm™ for H,L is assigned to the
azomethine groups, v(C=N),®> which is shifted to higher
wave numbers 1633-1636 cm™! for the complexes. IR spec-
trum of complex 4 displays characteristic band of carbonyl
group at 1677 cm™! for DMF ligand. The weak bands in
low wave numbers 400-600 cm™! are due to the vibration
of M-O, M-N and M-Cl bonds."*

In the electronic spectra of the compounds, the in-
tense bands observed at 230-250 nm are assigned to in-
tra-ligand 7m—7* transitions. The bands at 260-350 nm are

assigned to intra-ligand n-m* transitions. The nickel and
manganese complexes displayed bands centered at 400
and 405 nm, which can be assigned to d-d transition.

3. 7. Antibacterial Activity

The antimicrobial results are summarized in Table 4.
The free Schift base H,L showed medium activity against
E. coli, while there was no activity on S. aureus and C. par-
apsilosis. The nickel complex has similar activity against
the bacteria strains as compared to H,L. Obviously, the
two zinc complexes have stronger activity than H,L. Both
zinc complexes showed strong activity against S. aureus
and E. coli, and medium activity against C. parapsilosis.
The manganese complex has weak or no activity against
the bacteria and yeast. Interestingly, complexes 2 and 3
have the most activity against S. aureus, with ICs, and MIC
values of 0.26-0.32 and 0.31 mmol L}, which deserves fur-
ther study. As a comparison, the two zinc complexes have
similar antibacterial activities against S. aureus and E. coli
to the Schiff base copper(I) complexes.>!*> The two zinc
complexes have similar activities against S. aureus and E.
coli as compared with ciprofloxacin, but the nickel and
manganese complexes are much weaker.

4. Conclusion

In summary, four new nickel, zinc and manganese
complexes with the Schiff base ligand N,N™-bis(4-bromo-
salicylidene)propane-1,2-diamine were prepared. Struc-
tures of the complexes were characterized by IR, UV-Vis
spectra, and confirmed by single crystal X-ray determina-
tion. The Schiff base ligand coordinates to the metal atoms
through the phenolate oxygen and imine nitrogen. The
two zinc complexes have effective antibacterial activities
on the bacteria Staphylococcus aureus and Escherichia coli,
and yeast Candida parapsilosis.

Supplementary Material

CCDC 2411111-2411114 contain the supplementa-
ry crystallographic data for this paper. These data can be

Table 4. Antibacterial activity of the compounds

Compound S. aureus E. coli C. parapsilosis

ICs,,  MIC ICs, MIC ICs, MIC
H,L >2.50 >2.50 1.45 2.50 >2.50 >2.50
1 >2.50 >2.50 1.27 2.50 >2.50 >2.50
2 0.26 0.31 0.72 0.63 1.51 1.25
3 0.32 0.31 0.87 0.63 2.15 2.50
4 >2.50 >2.50 >2.50  >2.50 >2.50 >2.50
Ciprofloxacin 0.23 0.16 0.36 0.31 0.54 0.62

“mmol L!
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Povzetek

Sintetizirali smo §tirje nove komplekse niklja(II), cinka(II) in mangana(III), [NiL] (1), [Zn;L,(OAc),] (2), [ZnL(CH;0H)]
(3) in [MnCIL(DMF)] (4), z ligandom bis-Schiffove baze N,N’-bis(4-bromosaliciliden)propan-1,2-diamin (H,L) in jih
okarakterizirali s spektroskopskimi metodami ter z rentgensko strukturno analizo. Atom Ni v enojedrnem nikljevem
kompleksu 1 ima kvadratno planarno koordinacijo. Zunanji in notranji atom Zn v trinuklearnem cinkovem kompleksu
2 imajo kvadratno planarno oziroma oktaedri¢no koordinacijo. Atom Zn v enojedrnem cinkovem kompleksu 3 ima
kvadratno piramidalno koordinacijo. Atom Mn v enojedrnem manganovem kompleksu 4 ima oktaedri¢no koordinacijo.
Antibakterijsko aktivnost kompleksov smo preverili na bakterijah Staphylococcus aureus in Escherichia coli ter kvasovkah
Candida parapsilosis.

Except when otherwise noted, articles in this journal are published under the terms and conditions of the
BY Creative Commons Attribution 4.0 International License
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