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Â ðåçóëüòàòå ðåàêöèè ñàëèöèëîâîé êèñëîòû ñ õëîðè-
äîì ìàðãàíöà (II) áûë ïîëó÷åí êîìïëåêñ ìàðãàíöå-
âî-ñàëèöèëîâîé êèñëîòû [MnL2 (H2O)2]⋅2Í2Î, L –
ñàëèöèëîâàÿ êèñëîòà. Ñîñòàâ êîìïëåêñà èçó÷åí
ìåòîäàìè ýëåìåíòíîãî àíàëèçà, òåðìè÷åñêîãî
àíàëèçà, ÝÏÐ-ñïåêòðàëüíîãî, ðåíòãåíîôàçîâîãî
àíàëèçà, ÈÊ-è ÓÔ-ñïåêòðîñêîïèè. Ìåòîäîì
ÈÊ-ñïåêòðîñêîïèè ïîêàçàíî, ÷òî ëèãàíä â êîì-
ïëåêñå ìåòàëëà (II) ïåðåõîäèò â íåéòðàëüíóþ
ôîðìó. Ðåçóëüòàò òåðìîãðàâèìåòðè÷åñêèõ èñ-
ñëåäîâàíèé ïîêàçàë, ÷òî êîíå÷íûì ïðîäóêòîì
ñîåäèíåíèÿ ÿâëÿåòñÿ îêñèä ìåòàëëà. Àíòèðàäè-
êàëüíóþ àêòèâíîñòü êîìïëåêñà èçó÷àëè íà îáëó-
÷åííûõ ñåìåíàõ ïøåíèöû. Âûÿâëåíî, ÷òî îáðà-
áîòêà ñåìÿí ïøåíèöû ïåðåä îáëó÷åíèåì âîäíûì
ðàñòâîðîì êîìïëåêñà ïðèâîäèò ê íîðìàëèçàöèè
áèîñèíòåçà ôîòîñèíòåòè÷åñêèõ ïèãìåíòîâ

Êëþ÷åâûå ñëîâà: àíòèðàäèàöèÿ; ÈÊ-ñïåêòðî-
ñêîïèÿ; êîìïëåêñ; ìàðãàíåö; îêñèä ìåòàëëà; ñà-
ëèöèëîâàÿ êèñëîòà; ñïåêòð ÝÏÐ; òåðìîãðàâè-
ìåòðèÿ; ôîòîñèíòåòè÷åñêèå  ïèãìåíòû.

As a result of the reaction of salicylic acid with
manganese (II)   chloride, a complex of
manganese salicylic acid was obtained [MnL2
(H2O)2]⋅2Í2Î, L – salicylic acid. The
composition of the complex was studied by
elemental, thermal, EPR spectrum, X-ray phase
analysis, IR, and UV spectroscopy. The method
of IR spectroscopy showed that the ligand in the
complex of the metal (II) complexes enter the
neutral form. The result of thermogravimetric
studies have shown that the final product of the
compound is metal oxide. The antiradical activity
of the complex was studied on irradiated wheat
seeds. It was revealed that the treatment of wheat
seeds before irradiation with an aqueous solution
of complex leads to normalization of the
biosynthesis of photosynthetic pigments.

Key words: antiradiation; complex; EPR
spectrum; IR spectroscopy; manganese; metal
oxide; photosynthetic pigments; salicylic acid;
thermogravimetry.
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Over the past decades, the number of works
aimed at studying the role of biogenic macro-
and microelements in biochemical processes has
significantly increased. It is noted that the role
of these macro- and microelements are markedly
enhanced when used in combination with amino
acids. Amino acids can play the role of metal-
chelating ligands, which makes it possible to
create, on this basis, drugs that combine amino
acids with trace elements and ensure their efficient
transport into the living environment 1,2.
Currently, an urgent scientific task is to
elucidate the composition and structure of
compositions based on macro-, microelements
and amino acids at the molecular and
supramolecular levels and their mechanism of
action, to find ways to increase the effectiveness
of these compositions. The complexes of many
metals with amino acids serve as a model of
processes occurring in living organisms. Besides,
many complexes are widely used as medicines 3–10.

The aim of this work was the synthesis of a
complex of salicylic acid with manganese (II)
chloride, the study of structures, and anti-
radiation properties. In this paper, we present
methods of synthesis and study of the properties
of manganese (II)  complexes with  salicylic
acid, and their biological effects.

Physical measurements

The composition and chemical structure of
the synthesis products obtained are studied by
physical-chemical analysis methods: X-ray phase
analysis (diffractometer (Germany) D-2 Phaser

firm Bruker); IR spectroscopy («Specord M-80»
brand Carl Zeiss). The spectra of the reaction
solutions in the UV regions were recorded on the
Evolution 60S spectrophotometer, by Thermo
Scientific Spectronic (USA). Differential
thermogravimetric analysis was performed on
(NETZSCH STA 449F3 STA449FSA-0622-M).

Experimental part

Synthesis of [MnL2(H2O)2]⋅⋅⋅⋅⋅2Í2Î, L –
salicylic acid

2.760 g of the salicylic acid was dissolved in
20 ml of ethanol. The resulting solution was
added to 1.259 g of manganese (II) chloride in 20
ml îf distilled water and then refluxed for 2
hours. The precipitate formed was filtered off,
washed with ethanol and dried in a desiccator
over anhydrous calcium chloride for one week.

Results and conclusion

Differential Scanning Calorimetry
With the definition of the thermic stability

and the composition of synthesized complexes
[MnL2(H2O)2]⋅2Í2Î the thermographic analysis
was carried out (Fig. 1).

Thermocouples were used to determine the
composition and durability of the synthesized
complex compound and it was established that
the complex is resistant to a temperature 160 ° C.
At higher temperatures, the complex gradually
breaks down, and this process ends in several
stages, and in all cases the final product of the
thermolysis process consists of metal oxides

Fig. 1. Thermogravigram complex [MnL2(H2O)2]⋅⋅⋅⋅⋅2Í2Î, L – salicylic acid
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X-ray phase analysis
Fig. 2 shows the result of X-ray phase

analysis of the synthesis product. The
interpretation of the obtained data also confirms
the formation of the  [MnL2(H2O)2]⋅2Í2Î
complex.

Since the parameters of the crystalline cell
differ from each other, a coordination complex
Mn- salicylic acid was created. Salicylic acid
peaks did not appear in Mn- salicylic acid, but
almost all complexes were created

UV-VIS spectroscopy
The UV-VIS spectroscopy analysis of 0.01

M of [MnL2(H2O)2]⋅2Í2Î, complex is water
was made. It is clear from the specimen that the
d-d passage is 480–560 nm wavelength (Fig. 3).

Fig. 3. [MnL2(H2O)2]⋅⋅⋅⋅⋅2Í2Î, ultraviolet absorption
spectrum of 0.01 M solution of complex

The X-band EPR spectrum of Mn (II)
complex is obtained at room temperature for the
polycrystalline sample and is shown in the EPR
spectrum exhibits a broad signal without fine or
hyperfine structurå the effective g value is found
to be 2.04. This signal suggests that dipolar
interactions between manganese ions exist. Mn
(II) ions belongs to 3d5 electron configuration
for 55Mn nucleus, the nuclear spin I = 5/2 and
hence EPR spectrum of Mn (II) complex at room
temperature exhibits a characteristic six line
hyperfine splitting. If the symmetry around Mn
(II) is distorted due to complexation, the

resonances become anisotropic and a randomly
oriented sample may exhibit a broad line. The
observed broad signal in the present work
suggests that the symmetry around Mn (II) ion
in the complex is distorted one.

The results of the investigations showed
that in all cases the final product of the thermal
decomposition of the complexes is metal oxide.
Thus, according to the results of the
physicochemical methods used in the work, it is
established that the composition and structure of
the obtained complexes directly depends on the
ratio of the initial products To determine the
composition and thermal stability of the
complexes under study, we performed elemental
analysis, X-ray phase analysis, IR spectral and
thermogravimetric analysis

The antiradiation activity of complex
Mn(II) with salicylic acid

The antiradiation activity of the complex
was checked on irradiated seeds of wheat (Tab.
1). The content of photosynthetic pigments was
determined in seedlings.

As can be seen from Tab. 1, seeds treated
with MnCl2–salicylic acid, have a high
germination rate and high activity of
photosystems. The complex also had a positive
effect on the content of chlorophyll, as well as
on the ratio of chlorophyll/A chlorophyll/B. It
was revealed that low concentrations of complex
positively affect the synthesis of chlorophyll and
carotenoids, increase the functional activity of
chloroplasts.

Treatment of wheat seeds before irradiation
(250 Gy irradiation dose) with aqueous solutions
of the complex (solution concentration 0.001%)
leads to normalization of the biosynthesis of
photosynthetic pigments, helps to eliminate
mitotic division anomalies in root hair cells,
stimulates reparative mechanisms.

Fig. 2. Diffractogram of the complex [MnL2(H2O)2]⋅⋅⋅⋅⋅2Í2Î, L – salicylic acid
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Table 1
Influence of [MnL2(H2O)2]⋅⋅⋅⋅⋅2Н2О complex with salicylic acid on the content of chlorophyll

and carotenoids in leaves of wheat seedlings of irradiated wheat seeds with 250 Gy gamma
radiation (mg/l)

Variants Germination 
% 

Chlorophyll A  
(mg/ml) 

Chlorophyll B 
(mg/ml) 

Carotenoids 
(mg/ml) 

Control 85 2.04 1.34 0.65 
0.001% – [MnL2(H2O)2]⋅2(H2O) 

 94 2.15 1.37 0.75 
Irradiated 250 Gy 

Irradiated control 45 1.33 0.54 0.44 
Irradiated +0.005% – [MnL2(H2O)2]⋅2(H2O)  90 1.97 1.01 0.71 
Irradiated +0.001% – [MnL2(H2O)2]⋅2(H2O) 87 1.85 0.97 0.63 
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