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Abstract: Aminoguanidine derivatives are the focus of research because of their
various biological activities, such as antiviral, antibacterial, analgesic, antioxid-
ant and anticancer. Their complexes with different metals are also examined
and many of them show significant biological activity, too. Besides, some of
the complexes show good photoluminescent properties and are used for the
preparation of photoelectronic devices. Therefore, the synthesis, physicochem-
ical, structural and thermal characterization of the complexes of 2-acetylpyrid-
ine-aminoguanidine (L) with copper (II) are described here. Under different
reaction conditions, Cu(Il) with L gives three complexes of different compo-
sitions. By varying the strength of basicity of the deprotonating agent used, it
was proven here that the Schiff base given here could be coordinated in neutral
or monoanionic form. In the presence of pyridine, a coordination polymer is
obtained, while in the presence of ammonia/lithium acetate two different
monomeric complexes were crystallised. Their physicochemical and thermal
properties, as well as molecular and crystal structure, are determined.

Keywords: Schiff base; Cu complex; synthesis; crystal structure; thermal decom-
position; structural characterization.

INTRODUCTION

Aminoguanidine was used as a drug for the treatment of diabetic complic-
ations, i.e. kidney disease, due to its ability to lower the level of advanced gly-
cation end products.! However, some serious side effects were present, thus its
Schiff bases were suggested as more suitable for the application.2-3 Since the
chelation, i.e., the metal centre could have a positive effect on the biological
activities of Schiff bases, it is not surprising that the metal complexes with these
ligands are widely studied.>:¢ Some of them were found to express various bio-
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logical effects, such as antiviral, antibacterial, analgesic, antioxidant, and even
anticancer activity.” On the other hand, some of the complexes showed high
photoluminescence and were used for the preparation of optoelectronic devices.3

The examination of the crystal structure of metal complexes with amino-
guanidine Schiff bases started with the work of Leovac et al.? and since then
numerous complexes were synthesised, characterised, and their possible applic-
ations investigated.!0-13

Among the mentioned Schiff bases, 2-acetylpyridine-aminoguanidine (L)
stands out, due to its ability to achieve different coordination modes in the com-
plexes. Namely, depending on the synthetic conditions, this Schiff base could be
coordinated or have a role of the counterion.!4 Nonetheless, if coordinated it
could act as a tridentate ligand if in its neutral form,!3 or the bidentate ligand if in
its monoprotonated form.!2 Since the well-known alkaline nature of the amino-
guanidine residue, as well as the fact that the guanidinium group is found in pro-
teins and at physiological pH is protonated, it is of interest to examine the con-
ditions for its deprotonation and the influence of the different substituents
attached to it.

Hence, in this paper, three new complexes of copper(Il), of which one poly-
meric cationic {[Cu(L)(u-Cl)]NO3-0.25H,0},, (1), and two neutral complexes
[Cu(L-H)CI] (2) and [Cu(L)CINO3]-H>O (3) were synthetized, and their phys-
icochemical and thermal properties, as well as molecular and crystal structure
were determined.

EXPERIMENTAL
Reagents

All chemicals used for synthesis and characterization were reagent-grade and used as
received from commercial sources, without further purification, except for the ligand 2-acet-
ylpyridine-aminoguanidine dihydrogendichloride, [H,L]Cl,, which was prepared according to
the previously published procedure.!?

Preparation of the complex {[Cu(L)(u-Cl)JNO3-0.25H,0}, (1)

To the warm solution of 0.25 mmol (0.063 g) [H,L]Cl, in 5 mL H,O, 0.25 mmol (0.06 g)
Cu(NOs),-3H,0 and 0.5 mL pyridine were added. The mixture was slightly heated until dis-
solution. The resulting green solution was left at room temperature and after 7 days, green
single crystals were filtered and washed with H,O and EtOH. Yield: 0.064 g (70 %). The
same complex was obtained in the reaction of the metal salt (0.25 mmol) dissolved in H,O (3
mL), and the ligand (0.25 mmol) was dissolved in MeOH (5 mL).

Preparation of the complex [Cu(L-H)CI] (2)

The warm solution of 0.25 mmol (0.06 g) Cu(NO3),3H,0 in 3 mL MeOH was added to
a warm solution of 0.25 mmol (0.063 g) [H,L]Cl, in 5 mL MeOH, in the presence of the few
drops of ammonia. The mixture was mildly heated until dissolution. The resulting solution

was left at room temperature and after 7 days brown single crystals were filtered and washed
with MeOH. Yield: 0.051 g (71 %).
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Preparation of the complex [Cu(L)CINOz]-H,0 (3)

The warm solution of 0.25 mmol (0.06 g) Cu(NOj3),-3H,0 in 2 mL H,O was added to
the warm solution of 0.25 mmol (0.063 g) [H,L]Cl, in 5 mL MeOH, in the presence of the
lithium acetate (0.5 mmol, 0.05g). The mixture was slightly heated until dissolution. The
resulting dark green solution was left at room temperature and after 7 days blue crystals were
filtered and washed with MeOH. Yield: 0.056 g (63 %).

Analytical methods

Elemental analyses (C, H, N) of air-dried compounds were carried out by standard
micro-methods. Molar conductivity measurements of freshly prepared solutions (¢ = 1 mmol
L) were performed on a Jenway 4010 conductivity meter. IR spectra were recorded on a
Thermo Nicolet iS20 FTIR spectrophotometer (Thermo Fisher Scientific) with Smart iTR™
ATR sampling accessories, in a range of 4000-400 cm™!. Thermal data were collected using
TA Instruments SDT Q600 thermal analyser coupled to Hiden Analytical HPR20/QIC mass
spectrometer. The decomposition was followed from room temperature to 700 °C at a 10 °C
min’! heating rate in the argon carrier gas (flow rate = 50 cm? min!). Sample holder/refer-
ence: alumina crucible/empty alumina crucible. Sample mass 2.5-3 mg. Selected ions
between m/z 1 and 93 through the TG-MS measurements were monitored in multiple ion
detection mode (MID).

Single crystal X-ray diffraction

Crystallographic and refinement details are listed in Table S-I of the Supplementary
material. All data were collected at room temperature. Crystal structures were solved using the
iterative dual-space routine within SHELXT!3 and refined with SHELXL'®. All non-hydrogen
atoms were refined anisotropically, while hydrogen atoms were placed in idealized positions
and refined using a riding model.

The presence of water molecule in 1 was confirmed by TGA which matches with the
occupancy factor of oxygen that was constrained to 0.25. Hydrogen atoms bonded to O4 in 1
could not be located in the residual density map due to low occupancy.

The final structures underwent internal validation using Platon!” and external validation
using the Cambridge Structural Database (CSD)!® via the Mogul!® knowledge bases access-
ible through Mercury CSD.20

Analytical and spectral data of the synthesized compounds are given in Supplementary
material to this paper.

RESULTS AND DISCUSSION
Syntheses and characterization

The Cu(Il) complexes 1-3 were obtained in the reaction of the warm solut-
ions of the chloride salt of the ligand and copper(Il) nitrate, in a mole ratio of 1:1
in the presence of the deprotonating agent (Scheme 1). The latter was pyridine in
the case of complex 1, ammonia for 2 and lithium acetate for 3, and was used to
deprotonate the Schiff base and enable its coordination. Depending on the
strength of the base used as a deprotonating agent, three new complexes with two
different degrees of deprotonation of the chelating ligand were isolated. Namely,
when pyridine and lithium-acetate were used, the ligand was coordinated in its
neutral, and, so far, the most common form.!2 On the contrary, when ammonia
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was used, the monoanion of the ligand was coordinated. Since ammonia is a
stronger base than pyridine and acetate ions, this is not surprising. The synthesis
of complex 1 could be also carried out from the mixture of MeOH and H5O. It is
interesting to mention that the compound in which the monoanion of the ligand is
coordinated (2) was also obtained during syntheses from methanolic solutions of
copper (II) nitrate and chloride salt of the ligand, in the presence of Na,CO3 and
KOH as diprotonation agents (proven by the results of elemental analysis and IR
spectra), which was expected considering the strength of their basicity.

py
H,0 or MeOH-H,0

{[Cu(L)(p-CHINO;0.25H,0}, (1)

y

Cu(NO3),-3H,0 + [H,L]Cl, = 0;41\:(1)2;03 TR [Cu(L-H)CT] (2)
= Téj?ﬁim > [Cu(L)CINO;]-H,0 (3)
0

Scheme 1. Synthesis of the complexes.

All three compounds are well soluble in DMF. Complexes 1 and 3 are well
soluble in water, as well, while complex 2 is insoluble in this solvent. Methanol
dissolves complex 1 well, and the other two complexes moderately, and all three
compounds dissolve poorly in ethanol. The molar conductivity values indicate
that complex 1 is a 1:1 type electrolyte, thus the polymeric structure is lost. The
value of molar conductivity of complex 3 is between 1:1 and 2:1 type electro-
lytes, which indicates the partial substitution of anionic ligands with solvent
molecules. The molar conductivity measurements confirm the non-electrolytic
nature of complex 2.

The ligand coordinates as NNN-tridentate, via pyridine, azomethine and the
imine nitrogen atom of the aminoguanidine residue, which is primarily assumed
by the comparison of IR spectra of the complexes with the spectrum of the lig-
and. Due to the coordination, v(CN) band originating from the azomethine group
(found at 1684 cm~! in the ligand spectrum) suffers a negative shift of ca. 35-40
cm~1. Similarly, the band ascribed to the imine group of the aminoguanidine
fragment was shifted from 1624 cm™! (in the ligand spectrum) to 15951603 cm™!
(in the spectra of the complexes). A band of weak intensity that can be observed
in the spectra of complexes, at 647 (1), 640 (2) and 645 cm~! (3), may be
assigned as the vibrations of the pyridine ring and confirm its coordination
through the nitrogen atom.!0 Also, in the spectrum of 1, another significant band
at 1385 cm!, recognizable by its very strong intensity, originates from the
uncoordinated NO3~. On the contrary, in complex 3, the band occurring at 1299
cm! originates from the monodentate coordinated nitrate.2!
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Crystal structure description

The molecular structures of all three complexes are presented in Fig. 1,
while the selected structural data are summarized in Table 1. In all three struc-
tures the usual, tridentate coordination mode of the Schiff base, i.e., through
pyridine N5, azomethine N3 and imine N1 nitrogen atom of the aminoguanidine
residue was found. This coordination mode resulted in the formation of two five-
-membered chelate rings, one of 2-acetylpyridine and one of aminoguanidine
moiety (Fig. 1). In compounds 1 and 3 the ligand is present in its neutral form,
and in compound 2 the ligand is present in its monodeprotonated form (depro-
tonation of the chelate ligand occurs on the hydrazine nitrogen atom N2).

.oa

Fig. 1. Molecular structures of complexes 1-3.

In complex 1, copper (II) is situated in the square-pyramidal environment of
the NNN-coordinated chelate ligand, and one chlorido bridge in the basal plane,
and another chlorido bridge in the apical position. Deviation from the ideal
square-pyramidal geometry, i.e., the deformation towards trigonal-bypiramide,
can be described by 75 parameter,22 which for this compound has a value of 0.22
(the square-pyramidal environment of the copper(Il) is moderately deformed).
The copper (1) ion is shifted from the equatorial plane towards the apical ligand
by 0.1159(9) A. Of the two chlorido ligands, the equatorial one, forms the shorter
bond with copper (II), while the apical one is much further away (by even more
than 0.6 A). It is important to mention that complex 1 is the first coordination
polymer with this ligand. The monomer units are bridged by chlorido ligands and
the Cu---Cu atom separation is 3.742(2) A. The angle that the copper(Il) atom
from one subunit subtends with the copper(Il) atom from another unit via the
chlorido ion as a bridge between these subunits (C11-Cul—Cl11¢, Table I) has the
value of 97.28(3)°.

In complex 2, the ligand is coordinated as a monoanion. Copper(Il) is placed
in the square-planar environment of three nitrogen donor atoms of the ligand and
one chlorido ligand. Deviation of this geometry towards tetrahedral is described
by 74 parameter,23 which for complex 2 equals 0.16. As in structure 1, the coor-
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dination of Schiff base resulted in the formation of two five-membered chelate
rings.

TABLE I. Selected bond lengths and bond angles; Symmetry operation: (i) x, —y+3/2, z+1/2

1 2 3
Bond Bond length, A
Cul-N1 1.9340(19) 1.9130(17) 1.9393(12)
Cul-N3 1.9713(19) 1.9523(14) 1.9665(11)
Cul-N5 2.015(2) 2.0092(16) 2.0177(12)
Cul-Cl1 2.2372(7) 2.2227(5) 2.2165(4)
Cul-Cl1’ 2.8525(7) - -
Cul-0O1 - - 2.4604(12)
N1-C1 1.298(3) 1.317(2) 1.2954(19)
N4-C1 1.322(3) 1.348(2) 1.3315(19)
N2-Cl1 1.375(3) 1.364(2) 1.3757(19)
N2-N3 1.352(3) 1.356(2) 1.3573(16)
C2-N3 1.279(3) 1.293(2) 1.2808(17)
Bonds Bond angle, °©
Cl1-Cul-N3 172.33(6) 178.64(5) 171.20(4)
N1-Cul-N5 158.25(9) 159.80(6) 158.37(5)
N1-Cul-N3 79.87(8) 79.47(6) 79.83(5)
N3-Cul-N5 78.73(8) 80.34(6) 78.78(5)
N3-Cul-0O1 - - 92.17(4)
N3-N2-C1 113.31(18) 107.77(14) 113.32(11)
N1-C1-N4 126.6(2) 123.33(17) 126.46(14)
N2-C1-N1 117.1(2) 121.41(17) 117.14(12)
C3-N5-C7 119.2(2) 119.05(17) 119.16(13)

The square-pyramidal copper (II) environment with a t5 parameter of 0.21 is
found in complex 3. The basal plane of this pyramid consists of the donor atoms
of the chelate ligand and the chlorido ligand, while the apex of the pyramid is
occupied by the oxygen atom O2 from the nitrato ligand. Copper (II) is shifted
towards the apical oxygen by 0.1221(6) A. Expectedly, of the three nitrate oxy-
gen atoms, the coordinating one, Ol, is at the greatest distance from nitrogen N6
(1.2642(17) A), while the remaining two, O2 and O3 are at distances shorter by
ca. 0.04 and 0.02 A, respectively. In the polymeric complex 1, nitrate has a role
of a counterion, and the distance of its oxygen atoms from N6 is in the range of
1.221(3)-1.245(3) A.

The entire ligand system in all three complexes shows a high level of plan-
arity, which is evidenced by the values of the dihedral angles at which the pyri-
dine ring is subtended with the 2-acetylpyridine and aminoguanidine metallo-
cycles (5.9(13) and 3.5(15)° for 1, 3.82(5) and 1.85(4)° for 2, and 1.01(10) and
2.78(3)° for 3, respectively).
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In all these complexes, the distances between the Cu atom and chelating
ligand donor atoms are in the range 1.9130(17) — 2.0177(12) A, with Cu—pyri-
dine nitrogen atom bond lengths being the longest, and those with the imine
nitrogen atom being the shortest, making the nitrogen N1 a better electron donor
than nitrogen N3. In the square-pyramidal structures of 1 and 3, Cu-coligand
bond lengths have also the expected values, with the equatorial ligand are closer
to the metal centre and the apical ligand is further from it. In these two com-
plexes, the length of the C1-N1 bond corresponds to the value of the localised
double bond, and after coordination, this bond is shortened, compared to its
length in the free ligand. The exceptions in the change of some geometric para-
meters after coordination in 2 and in the other two compounds can be explained
by the coordination of the ligand in its monoanionic form (2), while in the other
complexes, it is coordinated in its neutral form (1 and 3).

In 2, deprotonation of the aminoguanidine residue leads to elongation of the
C1-N2 and C1-N4, and shortening of N2—N3 bonds, but this trend is also obs-
erved in the structures of the other two complexes, which indicates that the form-
ation of coordination covalent bond has a greater impact on bond lengths than
deprotonation. Also, the ligand coordination leads to angular changes in amino-
guanidine moiety, visualized through the shrinking of the N3-N2-C1 and N2-
—CI1-N1 angles and widening of the N1-C1-N4 angle in these two complex
compounds. The angle N1-C1-N4 has a larger value after coordination in 1 and
3, but the smallest value in 2, while the angles N3-N2—C1 and N2-C1-N1 have
the same value as before deprotonation.

Besides the electrostatic interactions, the crystal structure of 1 is additionally
stabilised by the intermolecular hydrogen bonds (Fig. S-1 of the Supplementary
material), which engage all N-H donors of the cation and all three nitrate oxy-
gens as acceptors (Table II). This way of hydrogen bonding affects forming of
the layer in the crystallographic bc plane, where the nitrate ion connects two
chains of monoperiodic cations through the previously mentioned hydrogen
bonds (Fig. S-2 of the Supplementary material).

The crystal structures of 2 and 3 are also stabilised by hydrogen bonding.
The intermolecular hydrogen bonds were observed in 2 which engages the N4
atom as a donor of two hydrogen bonds and N2 and Cl1 as acceptors. This way
of bonding leads to the formation of a chain that extends along the crystallo-
graphic [01 1] direction (Fig. S-3 of the Supplementary material). Crystal water
molecules in 3 have a crucial role in connecting three neighbouring complex
units. Besides the water molecule, in the same structure, the N—H donors are
atoms N1, N2 and N4 while the acceptors are all three oxygen atoms of nitrato
coligand. (Fig. S-4 of the Supplementary material). Two neutral complexes are
connected via N2-H2---O1 and N4-H4B---O2 hydrogen bonds (Table II) form-
ing the centrosymmetric dimers, while water molecules interconnect these dimers
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via O4-H4D---Cl1 hydrogen bonds forming the chain of dimers shown in Fig. S-
Sa of the Supplementary material, where one dimer present pair of the green and
blue model. These chains of dimers are interconnected also by the same water
molecules, through O4-H4C---O2 and by ligand and nitrato coligand through
N2-H2---03 hydrogen bond (Fig. S-5b). On the other hand, there is a network of
the same interconnected chains which is centrosymmetric in relation to the pre-
viously described one where there is stacking of pyridine aromatic ring and met-
allocycle Cul-N1-C1-N2-N3 (Fig. S-6 of the Supplementary material), but with
no hydrogen bonding between those two (Fig. S-5¢).

TABLE II. Geometrical parameters for hydrogen bonds

D-H--A dH--A)/A dD--A)/A Z(D-H--A)/° Symmetry operation for A
1
NI-HI-—03 2112) 294103 1753) Tt y+172, =432
N2-H2:--02 2062)  2.893(3) 172(2) % 9,2
N4-H4A--02  2.142)  2.973(3) 175(3) —x+l, yH1/2, 24302
N4-H4B-O1  2062)  2.892(3) 176(3) %92
2
N4H4B-N2  2212)  3.057Q2) 1692) Y p—
N4-H4A--Cll  2572)  3.3618(19) 166(2) e+, —y+2, —z+1
3
04H4C-02  228Q2)  3.004Q2) 15803) 1,91,z
04-H4D---Cll  2492)  3.3017(18) 170(3) —xt1, —y, —z
N4-H4A:---04 2.04 2.826(2) 152.2 X, ),z
N4-H4B---02 2.08 2.934(2) 171.9 —x+1, —y+1,—z
NI-H1---04 2.49 3.1408(19) 133.2 X, ),z
N2-H2---03 2.57 3.0933(19) 120.1 x—1,y,z
N2-H2---0O1 2.10 2.8750(16) 149.3 —x+1, —y+1,—z

Thermal properties of complexes 1-3

All three compounds were analysed by simultaneous TG-DTG and online
coupled TG-MS measurements in argon. Complex 1 begins to lose mass some-
what above room temperature, which causes a broad low-intensity mass change
0f 0.9 % up to ~130 °C (Fig. 2). This mass loss is most probably the result of the
lattice water evaporation. The measured mass loss is somewhat less than the
water content calculated based on crystallographic data (1.3 %) due to the spon-
taneous evaporation at room temperature during storage. The spontaneous water
loss is in accordance with the tight empty space which HoO can occupy in the
crystal structure of the monoperiodic cation of 1. The thermal decomposition of
anhydrous 1 begins at 215 °C, onset. A sharp mass loss step of 31.0 % is charac-
teristic of the decomposition. Following, the nitrate can be marked as the most
reactive component of complex 1, and in this step, it most probably decomposes
also causing the oxidative decomposition of the organic ligand. Due to such
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redox processes, the crystal lattice very likely crushes, too at this step. Above
~230 °C the decomposition continues at a steady rate without any stable inter-
mediate formation, and it is not finished up to 700 °C.

Mass change, %

— - . - . L . - »- o

atag 2270
: #\212’6

MM3C k
4 b —————

T T T T T
100 150 200 250 300 350 400
Temperature, °C

Derivative mass change, %°C”’

Fig. 2. TG and DTG curves of complexes 1-3 in argon.

Complex [Cu(L-H)CI] (2) is stable up to 130 °C, onset. At this temperature,
its mass is decreasing by 0.3 %. Considering that this complex does not contain
lattice water, the mass loss in this step is most probably the result of the evapor-
ation of water traces from the slightly hygroscopic compound. Above 190 °C
complex 2 decomposes in several highly overlapped steps continuously without
the formation of any stable intermediate. Its decomposition above 190 °C is not
sharp as the decomposition of complexes 1 and 3, because of the absence of nit-
rate and for the same reason its slighter decomposition process was expected, too.

The complex [Cu(L)CINO3]-H,O (3) contains lattice water, which evapor-
ates during the first mass loss step with DTG maximum at 113 °C. This was also
proved by coupled TG-MS measurements. The measured mass loss of 5.5 % is a
little bit higher than the mass percent of lattice water (5.06 %). Since compound
2 shows a slight hygroscopicity, the difference between the measured and calcul-
ated water content may originate from the absorbed humidity in this case too.
The anhydrous 3 is stable up to 204 °C, onset. Above this temperature, the
decomposition begins with a sharp mass loss step with the DTG maximum at 212
°C. The intensive mass loss is the result of the rapid decomposition of nitrate
from 3, like in the case of complex 1. Above 219 °C the decomposition continues
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at a steady rate without the formation of any stable intermediate, and it is not
finished up to 700 °C.

The DSC data of the compounds are in accordance with their composition.
The evaporation processes are endothermic, while the decomposition of the com-
plexes is in all three cases exothermic. The exothermic effect of the thermal deg-
radation of 1 and 3 was expected because of the presence of the nitrate group.
Differently, in the case of 2, the exothermicity of the decomposition process was
not in prospect because it does not contain oxidative groups. However, due to the
presence of nitrate, the exothermic effect, which follows the decomposition of
complexes 1 and 3 is more intensive than that of complex 2 (Fig. 3) without nit-
rates. There is a difference between the intensity of the exothermic effect of 1
and 3, also. The highest exothermic effect follows the decomposition of 1 with a
polymeric structure. Despite that 1 is stable at somewhat higher temperatures
than 3, when it decomposes, more energy is released than from complex 3, which
leads to a higher exothermic effect in the case of 1.

% .1
222°C E
+3

exo

a = Heat Flow, W/g
? —
]
{
[}

©
o

100 150 200 250 300 350 400
Temperature, °C

Fig. 3. DSC curves of complexes 1-3 in argon.

The TG-MS data prove the conclusions based on TG and DSC curves (Figs.
2 and 3). The first mass loss below 150 °C is in all three compound water evapor-
ation. Even though compound 2 is synthesised in the absence of water and in the
presence of NHj, the following TG-MS signals suggest the presence of water (18
and 17 m/z) and not ammonia (17 and 16 m/z, Fig. 4). To follow the main decom-
position step of the compounds, besides water (OH*, HyO"), ammonia (NH;*,
NH;3"%), and chlorine fragments (CIt, HCI) the signals of the nitrate decompo-
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sition products NO™, N,O" and NO,* were also analysed. From these fragments,
the most intensive is NO* (30 m/z), which is usual for nitrate decomposition (Fig.
5).24 The very small peak of 30 m/z in complex 2 cannot be correlated to NO™
release because of the absence of nitrate. However, the mass value of 30 m/z may
be correlated to the fragment NoH; from the nitrogen-rich ligand. As is shown in
Fig. S-7 of the Supplementary material, all the detected signals of complex 2 are
the most intensive at the beginning of the thermal decomposition process.

10

Relative signal intensity / a.u.
S
1

0~ e L

T T T T T T T T T T T T T
50 100 150 200 250 300 350 400

Temperature / °C
Fig. 4. MS curves of H,O (17 and 18 m/z).

—o—1
25 =02
+3
3
‘\“ 2.0
=
2
0] 154
£
Ei
o 1.0
[}
1]
=
& 054
]
o
0.0

e e, e e [ e e e T
50 100 150 200 250 300 350 400
Temperature / °C
Fig. 5. MS curves of NO (30 m/z).
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CONCLUSION

In the reaction of warm solutions of the ligand, [H,L]Cl, and copper(Il) nit-
rate, in the presence of different deprotonating agents, single-crystals of three
new coordination compounds were formed - polymeric complex
{[Cu(L)(u-C1)][NO3-H,O}, (1) and neutral complexes [Cu(L-H)CI] (2) and
[Cu(L)CINO3]-H0O (3), where L is 2-acetylpyridine-aminoguanidine. The ligand
was coordinated in its neutral form in complexes 1 and 3, where pyridine and
lithium-acetate were used for deprotonation. As a stronger base, ammonia as
deprotonating agent, in complex 2, causes the coordination of the monoanion of
the ligand. The Schiff base is coordinated through pyridine, azomethine, and the
imine nitrogen atom. This coordination mode results in the formation of two five-
-membered chelate rings. Copper (1) is situated in the square-pyramidal environ-
ment of donor atoms of the ligand and its co-ligands in 1 and 3, while copper (II)
in 2 is placed in a square-planar environment of N-donor atoms and one chlorido
ligand. The thermal measurements proved that complexes 1 and 2 are hygro-
scopic and by increasing the temperature lose the bonded water. Complex 3 also
loses its lattice water during heating. All compounds are stable in their anhydrous
form up to 200 °C and above this temperature they decompose. The beginning of
their decomposition process is more intensive in 1 and 3 because of the presence
of nitrate.

Different coordination behaviour of the ligand, in the presence of diproton-
ation agents with different base constants, can lead to different properties of these
novel complexes, and further research will include the investigation of photolum-
inescence and the antioxidant properties will be analysed.
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U3BOJ
PEAKIHJE 2-AUETWIINTMPUIWH-AMUHOIBAHUIWHA CA Cu(Il) 10 PA3JIMYNTUM
PEAKIOMOHHUM YCJIOBUMA

MAPHJAHA C. KOCTHR, HUKOJIA . PATHOBWUTR, MAPKO B. POJIWT, BEPTA BAPTA XO0JIO, JbUJbAHA C.
BOJUHOBWH JEIIWR u MUPJAHA M. PATAHOBWR

Yuusepsutieii y Hogsom Cagy, ITpupogro—matmemamiuuxy Gaxynitewi, Tpt Jocuiieja Odpagosuha 3,
21000 Hosu Cag

JlepuBaTy aMHUHOTBaHUAUHA Cy Beh Oyxe BpeMe y (OKyCy MCTpaKuBama 3axBamyjyhu
Pa3HOBPCHOj OMOJIOLIKOj aKTMBHOCTH Kao LITO Cy aHTUBMPYCHA, aHTUDAKTepHjCKa, aHalreT-
CKa, aHTUOKCUJAaTUBHA, Ka0 U aHTUKAHIEpOreHa aKTHBHOCT. IbMX0OBM KOMIUIEKCH Ca MeTa-
JUMa Cy Takohe MCIMTHBaHU U NOped OWONOLIKY aKTUBHHX JlepUBaTa aMUHOIBaHUIWHA
BeIMKH OPOj OBHUX KOMIUIEKCA Takohe IMoKasyje 3HauajHy OUOOWKY akTHBHOCT. OCUM TOra,
HEKH MO0Ka3yjy 3HayajHa (POTOTYMHUHECLIEHTHA CBOjCTBAa U KOPHCTe ce 3a (hOTOENEKTPOHCKE
ypebaje. ¥ cknamy ca CBUM HaBeNeHMM, y OBOM pafy Cy NpHKasaHe CHHTe3e, HU3NYKO—
—XeMHjCKa, CTPYKTypHa U TepMOaHAJIUTHYKA KapaKTepH3alrja KOMIUIEKCa 2-alle TWINHPUAUH
amuHorBanuzauHa (L) ca baxpom(II). TIpu pasnuuutum peaxunoHum yciosuma Cu(Il) ca L
Jlaje KOMILJIeKCe pa3MuyuTor cactaBa. [lokasaHo je na ce HaBeneHa IllndoBa ba3a Moxe Koop-
IOVHOBATH y HEYTPaIHOj UIM MOHOAHjOHCKOj (DOPMH y 3aBUCHOCTH Off jaurHe Hase kopuirhene
3a IenpoTOHAUMjy. Y MpPUCYCTBY MUPUAMHA je NoOWjeH KOOpOUHALIMOHHU MONUMED, TOK Y IpHU-
CyCTBy aMOHHjaKka/JIUTHjym-aueTaTa A0OUjeHa Cy [Ba pas3IuyhTa MOHOMEDHA KOMIUIEKCA.
Onpehena cy wuxoBa HU3NIKO-XEMHUjCka U TEPMUYKA CBOjCTBA, KAO U MOJIEKYJICKA U KPHUC-
TaJIHa CTPYKTYypa.

(TTpumibeHo 7. jyna, pesuaupano 28. jyna, mpuxsaheno 8. centembpa 2023)
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