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Rezumat: A fost realizata sinteza unei serii de compusi coordinativi cu liganzi ce contin atomi donori
de electroni (N, O) cu structura mono-, di- §i polimerica. S-a constatat, ca natura ionului metalic
generator de complex, a moleculelor utilizate in calitate de agent de coordinare (continutul atomilor
donori de electroni, topologia lor in moleculd, dimensionalitatea moleculei etc.) influienteaza
arhitectura moleculara a noilor complecsi si proprietdtile manifestate. Pentru o serie de compusi au
fost identificate proprietati utile in domeniul stimularii proceselor biosintetice la microorganisme,
sporirea productiei la hectar pentru plantele superioare de culturda, manifestarea unor proprietati
utile pentru industrie (luminescenta, inhibarea proceselor de coroziune a otelurilor etc.).
Cuvinte-cheie: compusi coordinativi, atomi donori de electroni, proprietati utile, biostimulatori

Abstract: The synthesis of a series of coordination compounds with ligands containing electron-
donor atoms (N, O) with mono-, di- and polymeric structure was carried out. It was found that the
nature of the complex-generating metal ion, of the molecules used as coordinating agents (the content
of electron donor atoms, their topology in the molecule, the dimensionality of the molecule, etc.)
influences the molecular architecture of the new complexes and the properties manifested. For a
series of compounds, useful properties have been identified in the field of stimulating biosynthetic
processes in microorganisms, increasing production per hectare for crop plants, and demonstrating
useful properties for industry (luminescence, inhibition of steel corrosion processes, etc.).

Keyword: coordination compounds, electron donor atoms, useful properties, biostimulators

The synthesis of new chemical compounds with useful properties presents a
priority direction for research and industry. Coordination compounds represent a class
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of substances with complex composition and structure, which often, due to different
interactions between the component parts, generate original and useful properties for
different fields. The combination within the same compound of the complex-
generating metal ion, organic ligands with various functional groups, as well as
inorganic anions, has allowed the obtaining of compounds with special properties.
Coordination compounds with oxime ligands show great diversity, including the use
of other ligands with different electron-donating atoms to complete the coordination
number of the central ion.

Mono-, di- and polynuclear coordination compounds with various useful
properties have been synthesized [1-4], the composition and structure of which have
been studied using contemporary research methods. Both dioximes and oximes were
used as ligands: dimethylglyoxime (DH;), 1,2-cyclohexanedionedioxime (NioxH,),
diphenylglyoxime (DfH,), 2-pyridinealdoxime (2-PyAQO), 3-pyridinealdoxime (3-
PyAO), 4-pyridinealdoxime (4-PyAQ), 4-pyridineamidoxime (4-PyAmO) (Fig. 1).
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Fig. 1. Some coordinating agents with oxime functions

Dioximic coordination agents usually lead to the formation of coordination
compounds with frans-octahedral configuration, and for monoximes the location of the
electron-donor nitrogen atoms in the pyridine ring and the nitrogen atoms of the oxime
groups is of decisive importance. In the case of 2-pyridinealdoxime, chelate
compounds are formed, which can be located in both the cis and frans positions
(depending on the presence or absence of other coordinating molecules). The 3-, 4-
pyridinealdoxime and 4-pyridineamidoxime molecules usually coordinate through
the nitrogen atom of the pyridine ring, placing themselves in the trans position.
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In addition to oxime coordinating agents, molecules with a pyridine ring
were used: pyridine (Py), nicotinamide (PP), sulfanilamide (Sam); with an
electron-donor sulfur atom: thiocarbamide (Thio); with a role of bridging ligand
containing two pyridine rings: 4,4-bipyridyl (bpy), 1,2-bis-(4-pyridyl)-ethane
(bpe), 4,4-trimethylenedipyridine (bpp), 4,4-bipyridyl sulfide (bps); with various
electron-donor atoms: (4-pyridylthio)acetic acid (Hpyta) etc. (Fig. 2).
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Fig. 2. Some coordinating agents with various functional groups used in
the assembly of coordination compounds
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A series of mononuclear compounds of cobalt(III), zinc(Il), cadmium(Il) with
mono- or dioximic ligands have been obtained.

Coordination compounds

S2A based on dioximes have in the

equatorial position of the

coordination polyhedron two

dioxime residues coordinated

to the central ion through

nitrogen atoms, and through

intramolecular hydrogen
bonds between the oxime
groups, the molecular

architecture of the complex is
cemented (Fig. 3). The axial
positions of the coordination
polyhedron are occupied by
ligands that coordinate at the
complex-generating atom
through electron-donor atoms
of  nitrogen, sulfur, or
phosphorus.

The electrical charge of the
complex cation is most often

Fig. 3. Formation of cyclic fragments in

[Co(DH)2(Sam)2][BF4]-H20 compensated by anions that
contribute to the creation of a

network of hydrogen bonds,
which gives the crystal lattice distinct characteristics and can influence the properties

of new compounds in the solid state. Due to the presence of atoms capable of forming
hydrogen bonds (N, O, F) in the crystal lattice of the complexes, different hydrogen
bond systems are formed [1].

In the case of using salts of two metals as starting substances in the reaction
system, products containing different complex cations of the two metal ions were
obtained, in which a different preference is observed in the coordination process of
electron donor atoms according to Pearson's theory [5]. In compounds with the general
formula [Co(DH),(Thio),][Rh(Thio)s][X]4 (in this case, X — monovalent anion) at the
cobalt ion coordinates the nitrogen electron donor atoms from dimethylglyoxime and
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the sulfur atoms from thiocarbamide, while at the rhodium ion coordinates only the
sulfur electron donor atoms from six thiocarbamide molecules.

In order to diversify the composition and structure of cobalt(Ill) bis-dioximate
complexes, it was decided to use coordination agents with various electron donor atoms
to verify their competitive ability in the bond formation process with the Co** ion. This
process can occur both in reactions using heterofunctional ligands in the initial
synthesis system or through their substitution of molecules in the 1,6 positions of the
coordination polyhedron of the complex. To carry out the synthesis via the second
route, the "building block" [Co(DH),(H,O)Cl] and 3-, 4-pyridinealdoxime, 4-
pyridineamidoxime, (4-pyridylthio)acetic acid, etc. were used as heterofunctional
ligands (Fig. 4).

Fig. 4. Scheme of the interaction process of the '"building block"
[Co(DH):(H20)Cl] with Hpyta

As aresult of the syntheses, a series of products were obtained in which the water
molecule from the axial position of the coordination polyhedron is substituted by the
nitrogen atom of the pyridine ring. Attempts to use these heterofunctional molecules
as bridging ligands were unsuccessful, even though the stoichiometric ratio of
"building block":heterofunctional ligand was 2:1.

The use of dipyridine molecules (bpy, bpe) for the assembly of binuclear
compounds allowed the production of copper(Il), cobalt(Ill), zinc(Il), cadmium(II)
compounds. Different stoichiometric ratios between the initial reagents allowed for the
obtaining of a series of products, which, due to the spatial configuration that allows the
formation of intermolecular cavities, can incorporate different molecules (Fig. 5). This
capacity of molecules from the series of bi- and polynuclear compounds allows the
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conclusion to be drawn about the possibility of developing porous materials with
adsorptive properties [6].

13x21,2 A

Fig. 5. Formation of intermolecular cavities in [Cuz2(NioxH)sbpe]

To diversify molecular systems, a series of condensations of organic molecules
were carried out, which allowed the obtaining of new coordinating agents from the
Schiff base class with a geometric configuration that allows their use as a bridging
ligand. The presence of more electron-donor atoms in these ligands broadens the
coordination possibilities to the metal ion.

Upon the interaction of dichloroglyoxime with various organic molecules
(aniline, sulfanilamides, etc.), new dioxime molecules were obtained, which were used
for the synthesis of bis- and #ris-dioximates of 3d metals. Some of the representatives
of this series exhibit properties that stimulate enzyme synthesis processes in some
microorganisms [7].

Particular attention should be paid to the useful properties exhibited by a number
of compounds from this series in the field of stimulating physiological processes in
microorganisms (increasing biomass accumulation, intensifying enzymogenetic
processes, increasing resistance to unfavorable development conditions, shortening the
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duration of technological processes, etc.) [1, 2, 8]. Combining biometal ions, ligands
with various functional groups, and anions containing some elements with
physiological activity in the same complex compound can cause synergistic effects and
increase the yield of obtaining useful preparations for the pharmaceutical industries,
food, agricultural etc. The use of coordinating compounds of this series for the
treatment of crop plants has allowed for increased yield per hectare and resistance to
water stress conditions [1].

The coordination polymers obtained exhibit various properties that can be used
to solve problems in various branches of the economy [9, 10].
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