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Abstract
Urease inhibitors can inhibit the decomposition rate of urea, and decrease the air pollution caused by ammonia. In this 
paper, four new copper(II) complexes [CuL(ONO2)]n (1), [Cu2L2(μ1,3-N3)2] (2), [CuBrL] (3), and [CuClL] (4), where L = 
5-bromo-2-(((2-methylamino)ethyl)imino)methyl)phenolate, have been synthesized and characterized. The complexes 
were characterized by elemental analyses, IR and UV-Vis spectroscopy, molar conductivity, and single crystal X-ray dif-
fraction. X-ray analysis reveals that Cu atoms in complexes 1 and 2 are in square pyramidal coordination, and those in 
complexes 3 and 4 are in square planar coordination. The molecules of the complexes are linked through hydrogen bonds 
and π···π interactions. The inhibitory effects of the complexes on Jack bean urease were studied, which showed that the 
complexes have effective activity on urease.
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1. Introduction
Urea is a major nitrogen-containing soil fertilizer, 

with an annual production projected to reach 226 million 
tons in 2021.1 Once deposited in soil, urea quickly hydro-
lyzes by urease to yield NH3.2 This reaction causes a num-
ber of agronomic, environmental and economic problems 
and affects the global nitrogen cycle.3 In particular, too 
rapid increase of soil pH upon urea hydrolysis catalyzed 
by urease activity causes the loss of urea nitrogen as gase-
ous ammonia, which is toxic to plants and contributes to 
the production of fine inorganic particulate matter.4 This 
process causes tropospheric pollution by NO, NO2 and 
N2O, which is a greenhouse gas with 300 times the heat 
trapping capacity of CO2.5 Urease occurs widely in most 
bacteria, plants, algae, fungi and invertebrates.6 Urease 
enzyme catalyzes the decomposition of urea into ammo-
nia in high efficiency, with the rate 1014 times faster than 
the non-catalyzed reaction.7 This process is harmful for 
the health of human beings and environment. The use of 
inhibitors proves to be a good way to solve this problem.8 
Recent research indicated that metal complexes have in-
teresting activities on urease.9 However, the study on this 

topic is limited, and no definite relationship between 
structures and properties is given. Schiff bases are a kind 
of interesting ligands in the formation of metal complex-
es, which have received particular attention due to their 
facile synthesis, versatile structures, and good biological 
activities.10 Schiff base complexes of copper, cobalt, nickel 
and zinc are reported to have urease inhibitory activi-
ties.11 In pursuit of exploring novel urease inhibitors, four 
new copper complexes [CuL(ONO2)]n (1), [Cu2L2 
(μ1,3-N3)2] (2), [CuBrL] (3), and [CuClL] (4), where L = 
5-bromo-2-(((2-methylamino)ethyl)imino)methyl)phe-
nolate, are presented.

2. Experimental
2. 1. General Methods and Materials

4-Bromosalicylaldehyde and N-methylethane 
-1,2-diamine were purchased Lancaster and used as re-
ceived. All other reagents were of analytical reagent grade. 
Elemental analyses of C, H and N were carried out in a 
2400 Series-II CHN analyzer. FT-IR spectra were obtained 
on a Jasco FT/IR-4000 spectrometer with samples pre-
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pared as KBr pellets. Electronic spectra were obtained with 
Lambda 35 spectrophotometer. Single crystal X-ray dif-
fraction was carried out with a Bruker Apex II CCD dif-
fractometer. Molar conductance was measured with a 
Shanghai DDS-11A conductometer.

Caution! Although our samples never exploded dur-
ing handling, azide compounds are potentially explosive. 
Only a small amount of azide compound should be pre-
pared and it should be handled with care.

2. 2. Synthesis of Complex 1
4-Bromosalicylaldehyde (0.20 g, 1.0 mmol) and 

N-methylethane-1,2-diamine (0.074 g, 1.0 mmol) were 
dissolved and mixed in methanol (30 mL). The mixture 
was stirred at room temperature for 10 min to give a yellow 
solution. To the solution was added dropwise a methanol 
solution (20 mL) containing copper nitrate (0.24 g, 1.0 
mmol). The color changed to blue immediately. The mix-
ture was further stirred at room temperature for 30 min 
and filtered. The filtrate was kept at ambient temperature. 
Single crystals of the complex, suitable for X-ray diffrac-
tion, were grown from the filtrate upon slow evaporation 
within a few days. The crystals were isolated by filtra-
tion, washed with methanol and dried in air. Yield: 0.23 
g (61%). Anal. Calcd. for C10H12BrCuN3O4 (%): C, 31.47; 
H, 3.17; N, 11.01. Found (%): C, 31.28; H, 3.26; N, 11.23. 
IR data (KBr, cm–1): 3151 (NH), 1647 (C=N), 1421, 1272, 
1086 (NO3). UV-Vis data in methanol [λmax (nm)]: 230, 
245, 271, 363.

2. 3. Synthesis of Complex 2
4-Bromosalicylaldehyde (0.20 g, 1.0 mmol) and 

N-methylethane-1,2-diamine (0.074 g, 1.0 mmol) were 
dissolved and mixed in methanol (30 mL). The mixture 
was stirred at room temperature for 10 min to give a yel-
low solution. To the solution was added dropwise a meth-
anol solution (20 mL) containing copper bromide (0.22 
g, 1.0 mmol) and sodium azide (0.065 g, 1.0 mmol). The 
color changed to blue immediately. The mixture was fur-
ther stirred at room temperature for 30 min and filtered. 
The filtrate was kept at ambient temperature. Single crys-
tals of the complex, suitable for X-ray diffraction, were 
grown from the filtrate upon slow evaporation within a 
few days. The crystals were isolated by filtration, washed 
with methanol and dried in air. Yield: 0.13 g (36%). Anal. 
Calcd. for C20H24Br2Cu2N10O2 (%): C, 33.21; H, 3.34; N, 
19.36. Found (%): C, 33.37; H, 3.45; N, 19.20. IR data (KBr, 
cm–1): 3172 (NH), 1645 (C=N), 2078 (N3). UV-Vis data in 
methanol [λmax (nm)]: 230, 248, 272, 361.

2. 4. Synthesis of Complex 3
4-Bromosalicylaldehyde (0.20 g, 1.0 mmol) and 

N-methylethane-1,2-diamine (0.074 g, 1.0 mmol) were 

dissolved and mixed in methanol (30 mL). The mixture 
was stirred at room temperature for 10 min to give a yel-
low solution. To the solution was added dropwise a meth-
anol solution (20 mL) containing copper bromide (0.22 g, 
1.0 mmol). The color changed to deep blue immediately. 
The mixture was further stirred at room temperature for 
30 min and filtered. The filtrate was kept at ambient tem-
perature. Single crystals of the complex, suitable for X-ray 
diffraction, were grown from the filtrate upon slow evapo-
ration within a few days. The crystals were isolated by fil-
tration, washed with methanol and dried in air. Yield: 0.26 
g (65%). Anal. Calcd. for C10H12Br2CuN2O (%): C, 30.06; 
H, 3.03; N, 7.01. Found (%): C, 29.87; H, 3.12; N, 6.93. IR 
data (KBr, cm–1): 3201 (NH), 1640 (C=N). UV-Vis data in 
methanol [λmax (nm)]: 230, 245, 280, 365.

2.5. Synthesis of Complex 4
4-Bromosalicylaldehyde (0.20 g, 1.0 mmol) and 

N-methylethane-1,2-diamine (0.074 g, 1.0 mmol) were 
dissolved and mixed in methanol (30 mL). The mixture 
was stirred at room temperature for 10 min to give a yel-
low solution. To the solution was added dropwise a meth-
anol solution (20 mL) containing copper chloride (0.13 g, 
1.0 mmol). The color changed to deep blue immediately. 
The mixture was further stirred at room temperature for 
30 min and filtered. The filtrate was kept at ambient tem-
perature. Single crystals of the complex, suitable for X-ray 
diffraction, were grown from the filtrate upon slow evapo-
ration within a few days. The crystals were isolated by fil-
tration, washed with methanol and dried in air. Yield: 0.21 
g (58%). Anal. Calcd. for C10H12BrClCuN2O (%): C, 33.82; 
H, 3.41; N, 7.89. Found (%): C, 33.95; H, 3.30; N, 7.81. IR 
data (KBr, cm–1): 3198 (NH), 1640 (C=N). UV-Vis data in 
methanol [λmax (nm)]: 230, 247, 278, 367.

2. 6. X-Ray Structure Determination
Single-crystal X-ray diffraction data for the com-

plexes were collected on a Bruker Apex II CCD diffrac-
tometer at 298(2) K with Mo Kα radiation (λ = 0.71073 
Å) by ω scan mode. The program SAINT was used for in-
tegration of the diffraction profiles.12 The structures were 
solved by direct methods using the SHELXS program of 
the SHELXTL package and refined by full-matrix least-
squares methods with SHELXL (semi-empirical absorp-
tion corrections were applied using the SADABS pro-
gram).13 The positions of the non-hydrogen atoms were 
located in difference Fourier syntheses and least-squares 
refinement cycles, and finally refined anisotropically. All 
hydrogen atoms of the complexes were placed theoret-
ically onto the specific atoms and refined isotropically 
as riding atoms. Crystallographic data and experimental 
details for structural analyses are summarized in Table 
1. Selected bond lengths and angles for the complex are 
listed in Table 2.
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Table 1. Crystallographic data and refinement details for the complexes.

	 1	 2	 3	 4

Formula	 C10H12BrCuN3O4	 C20H24Br2Cu2N10O2	 C10H12Br2CuN2O	 C10H12BrClCuN2O
Formula weight	 381.68	 723.39	 399.58	 355.12
Crystal color, shape	 Blue, block	 Blue, block	 Blue, block	 Blue, block
Crystal system	 Monoclinic	 Orthorhombic	 Orthorhombic	 Orthorhombic
Space group	 P21	 Pbcn	 Pbca	 Pbca
a (Å)	 7.6706(10)	 16.8624(12)	 17.1761(11)	 17.012(9)
b (Å)	 8.1444(12)	 7.1989(11)	 6.8686(12)	 6.930(4)
c (Å)	 10.712(2)	 21.0019(13)	 21.3893(12)	 21.828(11)
β (º)	 94.035(2)	 90	 90	 90
V (Å3)	 667.58(19)	 2549.4(5)	 2523.4(5)	 2574(2)
Z	 2	 4	 8	 8
Dcalcd (g cm–3)	 1.899	 1.885	 2.104	 1.833
μ (Mo Kα, mm–1)	 4.641	 4.843	 8.044	 4.990
Reflections collected	 3909	 12296	 12465	 12598
Unique	 2304	 2374	 2348	 2407
Observed reflections (I ≥ 2s(I))	 2116	 1714	 1818	 1931
Data/restraints/parameters	 2304/1/173	 2374/0/164	 2348/0/146	 2407/0/146
Goodness of fit on F2	 1.032	 1.078	 1.073	 1.103
R1, wR2 (I ≥ 2s(I))a	 0.0276, 0.0713	 0.0435, 0.0888	 0.0388, 0.0921	 0.0431, 0.1029
R1, wR2 (all data)a	 0.0310, 0.0728	 0.0710, 0.0985	 0.0560, 0.0995	 0.0563, 0.1091

a R1 = Fo – Fc/Fo, wR2 = [å w(Fo
2 – Fc2)/å w(Fo

2)2]1/2

Table 2. Selected bond distances (Å) and angles (º) for the complexes.

1
Cu1–O1	 1.913(4)	 Cu1–O2	 2.045(4)
Cu1–N1	 1.929(5)	 Cu1–N2	 2.029(5)
O1–Cu1–N1	 94.69(19)	 O1–Cu1–N2	 175.3(2)
N1–Cu1–N2	 84.9(2)	 O1–Cu1–O2	 90.01(18)
N1–Cu1–O2	 165.81(19)	 N2–Cu1–O2	 91.5(2)

2
Cu1–O1	 1.895(3)	 Cu1–N1	 1.938(4)
Cu1–N2	 2.021(4)	 Cu1–N3	 1.969(4)
Cu1–N3A	 3.184(5)	 Cu1–N5A	 2.565(5)
O1–Cu1–N1	 92.84(15)	 O1–Cu1–N3	 88.92(16)
N1–Cu1–N3	 176.27(19)	 O1–Cu1–N2	 170.86(17)
N1–Cu1–N2	 84.39(17)	 N3–Cu1–N2	 93.37(18)
O1–Cu1–N3A	 88.01(18)	 N1–Cu1–N3A	 72.81(18)
N2–Cu1–N3A	 82.85(18)	 N3–Cu1–N3A	 103.99(18)
N5B–Cu1–N3A	 162.34(18)	 O1–Cu1–N5B	 96.89(18)
N1–Cu1–N5B	 89.96(18)	 N2–Cu1–N5B	 91.82(18)
N3–Cu1–N5B	 93.09(18)		

Symmetry codes: A: 1 – x, 2 – y, 1 – z; B: 1 – x, 1 – y, 1 – z. 

3
Cu1–O1	 1.892(4)	 Cu1–N1	 1.935(4)
Cu1–N2	 2.017(4)	 Cu1–Br2	 2.3996(8)
O1–Cu1–N1	 93.02(16)	 O1–Cu1–N2	 176.36(18)
N1–Cu1–N2	 84.57(18)	 O1–Cu1–Br2	 89.01(11)
N1–Cu1–Br2	 161.31(13)	 N2–Cu1–Br2	 94.15(13)

4
Cu1–O1	 1.918(3)	 Cu1–N1	 1.970(4)
Cu1–N2	 2.044(4)	 Cu1–Cl1	 2.3001(17)
O1–Cu1–N1	 93.14(14)	 O1–Cu1–N2	 174.39(16)
N1–Cu1–N2	 84.56(16)	 O1–Cu1–Cl1	 89.63(10)
N1–Cu1–Cl1	 161.44(12)	 N2–Cu1–Cl1	 94.18(12)
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2. 7. �Measurement of Urease Inhibitory 
Activity
The assay mixture, containing 25 μL (10U) of jack 

bean urease which was replaced by 25 μL of cell suspension 
(4.0×107 CFU/mL) for the urease assay of intact cells and 
25 μL of the test compound, was pre-incubated for 1.5 h at 
room temperature in a 96-well assay plate. Urease activity 
was determined by measuring ammonia production using 
the indophenol method as described by Weatherburn.14

3. Results and Discussion
3. 1. General Chemistry

The Schiff base ligand was prepared by reaction of 
4-bromosalicylaldehyde and N-methylethane-1,2-di-
amine in methanol. The ligand was not isolated and puri-
fied, and was used to prepare the complexes with copper 
salts (Scheme 1). Elemental analyses of the complexes are 
in accordance with the molecular structures proposed by 
the X-ray analysis. The complexes are stable in air at room 
temperature. The molar conductivity of complexes meas-
ured in methanol at concentration of 10–3 mol L–1 is 20–45 
Ω–1 cm2 mol–1, indicating the non-electrolytic nature of 
them in solution.15

3. 2. IR and UV-Vis Spectra
In the IR spectra the weak and sharp absorptions in 

the range 3150–3200 cm–1 are assigned to the N–H vibra-
tions of the Schiff base ligands. The characteristic C=N 
stretching is observed at 1630 cm–1 as intense signals.16 
The Schiff base ligand coordination to the copper atoms 

is substantiated by weak bands in the low wavenumbers 
400–600 cm–1 corresponding to ν(Cu–N) and ν(Cu–O). 
The IR spectrum of complex 2 shows the most intense 
absorption band at 2078 cm–1 corresponding to the azide 
ligand.17 The Ar–O stretching bands are located at 1150–
1200 cm–1.18 The spectrum of complex 1 displays three ab-
sorption bands at 1421, 1272 and 1086 cm–1 correspond-
ing to the nitrate ligand.19

In the UV-vis spectra the bands at 230, 245-250 nm 
and 270–280 nm are attributed to the π-π* and n-π* tran-
sitions.20 The bands at 360–370 nm can be assigned to the 
ligand to metal charge transfer transition (LMCT).21

3. 3. Structure Description of Complex 1
The molecular structure of complex 1 is shown in 

Fig. 1. The [CuL] units are linked by acetate ligand, to 
form one dimensional chain structure. The Cu atom is in 
a square pyramidal geometry, with the basal plane defined 
by the phenolate O, imino N and amino N atoms of the 
Schiff base ligand, and one acetate O atom, and with the 
apical position occupied by one acetate O atom. The Cu 
atom deviates from the plane defined by the four basal 
donor atoms by 0.078(2) Å. The square pyramidal coordi-
nation is distorted from ideal model, as evidenced by the 
bond angles in the basal plane, with cis and trans angles 
in the ranges of 84.9(2)–94.7(2)° and 165.8(2)–175.3(2)°, 
respectively. The Cu–O and Cu–N bond lengths are com-
parable to those observed in Schiff base copper complexes 
with acetate ligands.22

In the crystal structure of the complex, the molecules are 
linked through N–H···O and C–H···O hydrogen bonds (Table 
3), to form one dimensional chain along the b axis (Fig. 2).

Scheme 1. The synthetic procedure for the Schiff base and the complexes.
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Fig. 1. A perspective view of the molecular structure of complex 1. 
Thermal ellipsoids are drawn at the 30% probability level.

Fig. 2. Molecular packing structure of complex 1. Hydrogen bonds 
are drawn as dashed lines.

3. 4. Structure Description of Complex 2
The molecular structure of the μ1,1,3-azido bridged 

polynuclear complex 2 is shown in Fig. 3. The adjacent two 
Cu atoms are bridged by two azide ligands, with distances 
of 3.314(1) and 5.000(1) Å, respectively. The Cu atom is 
coordinated in octahedral geometry, with the equatorial 
plane defined by the phenolate O, imino N and amino N 
atoms of the Schiff base ligand, and one azide N atom, 
and with the axial positions occupied by two azide N at-
oms. The Cu atom deviates from the equatorial plane by 
0.102(2) Å. The octahedral coordination is distorted from 
ideal model, as evidenced by the bond angles. The cis and 
trans angles in the equatorial plane are in the ranges of 

84.4(2)–93.4(2)° and 170.9(2)–176.3(2)°, respectively. The 
bond angles among the axial and equatorial donor atoms 
are in the range of 81.8(2)–96.9(2)°. The Cu-O and Cu-N 
bond lengths are comparable to those observed in Schiff 
base copper complexes with azide ligands.23

In the crystal structure of the complex, the molecules 
are linked by azide ligands, to form one dimensional chain 
along the b axis. There are N–H···O and C–H···N hydrogen 
bonds (Table 3) within the chains (Fig. 4).

Fig. 3. A perspective view of the molecular structure of complex 2. 
Thermal ellipsoids are drawn at the 30% probability level. Unlabeled 
atoms are related to the symmetry operations 1 – x, 2 – y, 1 – z and 
B: 1 – x, 1 – y, 1 – z.

Fig. 4. Molecular packing structure of complex 2. Hydrogen bonds 
are drawn as dashed lines.
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3. 5. �Structure Description of Complexes 3 
and 4
Molecular structures of complexes 3 and 4 are shown 

in Figs. 5 and 6, respectively. The two complexes are iso-
structural mononuclear copper compounds. The Cu atom 
in each complex is coordinated by the phenolate O, imino 
N and amino N atoms of the Schiff base ligand, and one 
halide atom, viz. Br for 3 and Cl for 4. The Cu atoms de-
viate from the planes defined by the four donor atoms by 
0.153(2) Å for 3 and 0.129(2) Å for 4. The square planar 
coordination is distorted from ideal model, as evidenced 
by the bond angles, with cis and trans angles in the rang-
es of 84.6(2)–94.2(1)° and 161.3(1)–176.4(2)° for 3, and 
84.6(2)–94.2(1)° and 161.4(1)–174.4(2)° for 4, respective-
ly. The Cu)–O and Cu)–N bond lengths are comparable 
to those observed in Schiff base copper complexes with 
halide ligands.24

In the crystal structure of complex 3, the molecules 
are linked through N–H···O and C–H···Br hydrogen bonds 
(Table 3), to form zigzag chains along the b axis (Fig. 7). In 
the crystal structure of complex 4, the molecules are linked 
through N–H···O hydrogen bonds (Table 3), to form zig-
zag chains along the b axis (Fig. 8).

Table 3. Hydrogen bond distances (Å) and bond angles (º) for the 
complexes.

D–H∙∙∙A	 d(D–H)	 d(H∙∙∙A)	 d(D∙∙∙A)	 Angle 
(D–H∙∙∙A)

1
N2–H2∙∙∙O1#1	 0.98	 2.08	 3.037(6)	 166(5)
C5–H5∙∙∙O4#2	 0.93	 2.59	 3.448(6)	 153(5)
C8–H8A∙∙∙O2#1	 0.97	 2.55	 3.340(6)	 139(5)
C10–H10C∙∙∙O3#3	 0.96	 2.51	 3.145(6)	 124(5)

2
N2–H2∙∙∙O1#4	 0.98	 2.24	 3.067(5)	 142(5)
C8–H8B∙∙∙N5#5	 0.97	 2.62	 3.510(5)	 152(5)

3
N2–H2B∙∙∙O1#6	 0.98	 2.48	 3.311(6)	 143(6)
N2–H2∙∙∙Br2#6	 0.98	 3.04	 3.797(5)	 135(6)
C7–H7∙∙∙Br2#7	 0.93	 2.88	 3.779(5)	 163(6)

4
N2–H2∙∙∙O1#8	 0.98	 2.39	 3.240(6)	 145(6)

Symmetry codes: #1: 1 – x, –1 – y, 1 – z; #2: x, y, 1 + z; #3: 1 – x, –½ 
+ y, 1 – z; #4: – x, 1 – y, – z; #5: ½ – x, ½ + y, z; #6: – x, ½ + y, ½ – z; 
#7: ½ + x, y, ½ – z; #8: – x, –½ + y, ½ – z.

3. 6. Urease Inhibitory Activity
We investigated the urease inhibition of the com-

plexes in an effort to find more potent compounds in 
comparison with previously reported compounds. The 
IC50 values of complexes 1, 3 and 4 are 1.72 ± 0.33, 1.05 
± 0.26 and 0.77 ± 0.15 μmol L–1, respectively. However, 

Fig. 5. A perspective view of the molecular structure of complex 3. 
Thermal ellipsoids are drawn at the 30% probability level.

Fig. 6. A perspective view of the molecular structure of complex 4. 
Thermal ellipsoids are drawn at the 30% probability level.

Fig. 7. Molecular packing structure of complex 3. Hydrogen bonds 
are drawn as dashed lines.

Fig. 8. Molecular packing structure of complex 4. Hydrogen bonds 
are drawn as dashed lines.
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complex 2 has medium activity, with IC50 value of 8.31 ± 
1.29 μmol L–1. The copper complexes have from medium 
to strong urease inhibitory activity, which is in accordance 
with those reported in literature.25 Complex 2 has weaker 
activity than the other complexes, which might due to the 
larger size arise from polymerization. The hydrophobic 
area of the enzyme cannot comfortably accommodate the 
molecules with large sizes. Acetohydroxamic acid (AHA) 
was used as a reference, and with IC50 value of 27.8 ± 2.12 
μmol L–1. Thus, the copper complexes would be potential 
urease inhibitors that deserve further study.

4. Conclusion
In summary, four new copper complexes with the 

Schiff base ligand 5-bromo-2-(((2-methylamino)ethyl)
imino)methyl)phenolate have been synthesized and char-
acterized. X-ray single crystal structure analysis indicates 
that the Cu atoms in complexes 1, 3 and 4 are in square 
planar geometry, and those in complex 2 are in octahedral 
geometry. The copper complexes have strong urease inhib-
itory activity, which deserves further study to explore new 
and efficient urease inhibitors.

Supplementary Materials
X-ray crystallographic data for the complexes have 

been deposited with the Cambridge Crystallographic Data 
Centre (The Director, CCDC, 12 Union Road, Cambridge, 
CB2 1 EZ, UK; e-mail: deposit@ccdc.cam.ac.uk; http://
www.ccdc.cam.ac.uk; fax: +44-(0)1223–336033) and are 
available free of charge on request, quoting the deposition 
numbers CCDC 2083691–2083694.
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Povzetek
Inhibitorji urease lahko inhibirajo proces razgradnje sečnine in zmanjšajo onesnaženje zraka zaradi sproščanja amoni-
jaka. Sintetizirali smo štiri nove bakrove(II) komplekse [CuL(ONO2)]n (1), [Cu2L2(μ1,3-N3)2] (2), [CuBrL] (3) in [Cu-
ClL] (4), kjer je L = 5-bromo-2-(((2-metilamino)etil)imino)metil)fenolat. Komplekse smo okarakterizirali z elementno 
analizo, IR in UV-Vis spektroskopijo, molsko prevodnostjo in monokristalno rentgensko difrakcijo. Rentgenska analiza 
razkriva, da imajo Cu atomi v kompleksih 1 in 2 kvadratno piramidalno koordinacijo in v kompleksih 3 in 4 kvadratno 
planarno koordinacijo. Molekule so povezane z vodikovimi vezmi in π···π interakcijami. S testiranji smo ugotovili, da 
imajo kompleksi inhibitoren vpliv na ureazo stročnice Canavalia ensiformis.


