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Abstract: Synthesized complexes of manganese (II) with ligands leucine and tryptophane
[MnLCI2(H20)2]H.0,[MnLCl2].2H20 ,[MnCl,L] were synthesized. It is shown that the composition of
the complexes obtained depends on the ratio of the initial components. The composition and structure of
the complexes were studied by elemental and thermogravimetric analysis, IR and EPR. The results of
thermogravimetric studies have shown that the final product of the thermal decomposition of all
compounds is a metal oxide, respectively. IR spectroscopy showed that the ligands in the composition of
the metal (I1) complexes enter the neutral form and coordinate with the complexing agent through the
nitrogen atom. The activity of the complexes was tested on a wheat seedling. It was revealed that the
complexes had a positive effect on the content of chlorophylls and carotenoids, increasing the functional
activity of the chloroplasts. Treatment of wheat seeds before irradiation (250Gy irradiation dose) with
aqueous solutions of the complexes (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.
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Amino acids and their derivatives were studied extensively by the researchers and were
presented in a variety of different ways. It is important to use them as ligands with the
transitional and nontransitional element, through its association with the NH, and COO" electron
donors. The study of the complex formation of transition metals with amino acids is of both
theoretical and practical interest for both modern bioinorganic chemistry and the chemistry of
coordination compounds. It is known that the complexes of many metals, mainly with amino
acids, are widely used in medicine as medicines [1-2].

In addition, they can serve as a model of processes occurring in living organisms]. There
is enough information in the literature on the synthesis and properties of complex compounds of
many metals with various amino acids [3-7].

However, information about complex compounds of Mn with amino acids is poorly understood
and is limited to only a few papers.

The purpose of this work was the synthesis and study of the biological properties of Mn
(1) complexes with the amino acids leucine and tryptophan.

1. Experimental part

The composition and chemical structure of the synthesis products obtained are studied by
physical-chemical analysis methods: elemental analysis (ICP-MS); X-ray phase analysis
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(diffractometer (Germany) D-2 Phaser firm Bruker); IR spectroscopy ("Specord M-80" brand
Carl Zeiss). Differential thermogravimetric analysis was performed on a derivative (NETZSCH
STA 449F3 STA449FSA-0622-M)

Synthesis -[MnL2Cl:]

A weighed 0.5 g (0.004 mol) of MnCl, was dissolved in 30 ml of hydrochloric acid at a
temperature of 600°C, and 1g (0.008 mol) of leucine previously dissolved in acetic acid was
added to the solution obtained. After about 30 minutes, white, needle crystals began to
precipitate out of the solution, which separated, washed with mother liquor, then several times
with ether and dried in a desiccator over sulfuric acid until a permanent compound was
established.

Synthesis [MnClzL(H20)z]. H20

A portion of 0.5 g (0.004 mol) of MnCl, was dissolved in 10 ml of acetic acid at a
temperature of 450°C and 0.5 g (0.004 mol) of leucine was added. The resulting colorless
solution was heated at 45-50°C for 2 hours with constant stirring. -h hours. The solution was
cooled to room temperature and left to crystallize. The precipitated white needle-like crystals
were filtered, washed with the mother liquor, then several times with acetone and dried in a
desiccator over sulfuric acid to constant weight.

Synthesis -[MnClzL2]2H20

According to the above procedures, 2.04 g (0.01 mol) of ligand L- tryptophan(molar ratio
1: 1), previously dissolved in 20 ml of ethyl alcohol, was added to 1.62 g (0.01 mole) MnCl;
X2H0 dissolved in 20 ml of ethyl alcohol. The resulting mixture was heated for 2 hours, then
cooled to room temperature, filtered, washed several times with the mother liquor, then 10-15 ml
with acetone and dried in a desiccator over sulfuric acid until a constant weight was established.

The results of the elemental analysis of the complexes are shown in table 1

Symbolic Molecular %Cl %C %N %Metal
formula weight
Calc. | Meas. | Calc. | Meas. | Calc. | Meas. | Calc. | Meas.
[MnL2Cl7] 388 18.56| 18.5 |18.55|18.45 | 7.22 | 7.2 |14.18| 14.16
[MnCI.L(H20)2]- H20 311 22.83]22.69 |23.15|23.00 | 9.03 | 9.0 |17.68| 17.6
[MnClzL2]2H20 570 12.46| 12.4 |46.32| 46.3 | 9.82| 98 | 9.65 | 9.6

2. Results and conclusion

To determine the nature of the coordination of the ligand with the complexing agent, IR
spectral analysis of the obtained complexes was carried out, which showed that the complexation
is accompanied by significant spectral changes compared with the spectrum of the free ligand.
So, in the spectra of the [MnL2Cl2] -H2.O complexes, there is an intense broad absorption band
with a maximum at 1700 cm-1, which is characteristic of stretching vibrations of the non-ionized
(protonated) carboxyl group. Note that the absorption band in the amino acid spectrum observed
at 1600 cm-1. which is characteristic of an ionized carboxyl group. Such a high-frequency shift
of the bands, characteristic of carboxyl groups, indicates that the amino acid with the metal is
coordinated through the nitrogen atom, and the carboxyl group remains in the protonated form.
In addition, absorption bands at 1325 and 1260 cm-1 are observed in the spectrum of the free
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ligand; for deprotonated carboxyl groups. These absorption bands show that the amino acid
molecules are bipolar in which there are strong intra- or intermolecular hydrogen bonds. In the
spectrum of compounds of the composition [MnClI.L (H20)2]. H20, an intense absorption band is
observed at 1660 cm™, related to the stretching vibrations of ionized (deprotonated) carboxyl
groups. The absorption band characteristic of the valence vibrations of the NH2 groups appears
as a broad band of medium intensity in the region of 3350-3450 cm-*. This band relative to the
spectrum of the free ligand is shifted to the high-frequency region of the spectrum,
approximately 200 cm™, which indicates the amine group in coordination with the complexing
agent.

To determine the composition and thermal stability of the complexes under study, we
performed a thermogravimetric analysis. The general form of the derivatograms of the
complexes are similar, but they differ significantly from each other in the nature of thermal
decomposition.

The research results showed that in all cases the final product of the thermal
decomposition of the complexes is a metal oxide.
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Fig.1. Thermogram of the complex [MnCl.L2]; L- leucine

From the thermograms, it can be seen that the complex is stable at a temperature of
245°C. At higher temperatures, the complex is gradually destroyed, and this process ends in
several stages. The final product of the thermolysis process consists of metal oxides.

Figure 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(H20).] complex.
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Fig.2. Diffractogram of the complex [MnL2(H20)] ;L- tryptophan

The spectrum of electron paramagnetic resonance (EPR)

The EPR spectrum of Mn(ll) complex is obtained at room temperature for the
polycrystalline sample and is shown in Fig.3. The EPR spectrum exhibits a broad signal without
a fine or hyperfine structure.
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Fig.3. EPR spectrum of [MnL>(H20).] complex; L- tryptophan
The effective g value is found to be 2.04. This signal suggests that dipolar interactions

between manganese ions exist. Mn(Il) ions belong to 3d° electron configuration for 55Mn
nucleus, the nuclear spin | = 5/2 and hence the EPR spectrum of Mn(ll) complex at room
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temperature exhibits a characteristic six-line hyperfine splitting. During complexation the
symmetry around Mn (1) is distorted. The observed broad signal suggests that the symmetry
around the Mn (1) ion in the complex is changed.

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 depend on the
ratio of the initial products.

Biological activity of complexes

The activity of the complexes was tested on wheat seedlings. For comparison, the seeds
were treated with manganese chloride and complexes. The seedlings determined the content of
photosynthetic pigments.

Table 2. The effect of tryptophan MnCl> complexes on seed germination, chlorophyll content
and photosystem activity (PSI, PSII) in wheat leaves

Variants Germination, | Chlorophyll | Chlorophyll | Activity of Activity of

% a+b a/lb PS I PS I

(mg/g leaf) mkmol O2/mg chl. | mkmol O2/mg chl.
hour hour

Control 85 6.75+0.2 2,5 7242 12544
MnCl;
X2H>0
MnCl - 96 8,95+0.2 2,8 90+3 150+6
tryptophan

As can be seen from table 2, seeds treated with MnCl. - tryptophan, have a high
germination rate and high activity of photosystems. These complexes also had a positive effect
on the content of chlorophyll, as well as on the ratio of chlorophyll a / chlorophyll b.

Earlier, we noted the stimulating effect of low concentrations of a solution of manganese
chloride on the germination energy and growth of seedlings [3-4]. It was indicated that low
concentrations of manganese chloride positively affect the synthesis of chlorophyll and
carotenoids, increase the functional activity of chloroplasts.

Thus, the tryptophan complexes with manganese chloride accelerated the germination of
wheat seeds and increased the chlorophyll content in leaves, and also increased the activity of
photosystems of chloroplasts.

Treatment of wheat seeds before irradiation (250Gy irradiation dose) with aqueous
solutions of the complexes (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.
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CUHTE3 U BUOJOI'HYECKASA AKTUBHOCTb KOMIIVIEKCOB MAPI'AHIIA (11) C
JEUIIUTHOM U TPUIITO®AHOM

HI.A. I'axpamanoBa, ®.@. xananagiunos, P.A. CamagoBa, A.C. Aday.Li1aeB,
I'.E. I'aceimoBa, A.C. Araesa, 3.H. lllamunos, H.M. Pannmaos

Pe3ztome: CuntesnpoBanbl komiuiekesl Maprania (1) ¢ muranpamu seiitmaom u Tpunropanom [MnLCl,
(HzO) 2] H.0, [MnL2C|2] .H>O [Ml’lClsz].

[ToxazaHo, YTO COCTaB TONYYEHHBIX KOMIDIEKCOB 3aBHCHT OT COOTHOIICHHS HMCXOTHBIX
kommoHeHTOoB. CocTaB M CTpOeHHE  KOMIUIGKCOB  HM3y4alld  METOJAOM  3JEMEHTHOTO |
TepMorpaBumeTprudeckoro ananusa, MK u OIIP. PesympraThl TepMOTrpaBUMETPHUECKUX HCCIEIOBAHUN
MOKa3aJId, YTO KOHEYHBIM IMPOIYKTOM TEPMHYECKOTO Pa3JIOXKEHHS BCEX COCTUHEHHUN SBISETCS OKCHJIT
MeTaiia cooTBeTcTBeHHO. MK -criekTpockomnus mokasana, 4To JIMTaHbl B COCTaBe KOMILIEKCOB MeTajlia
(I) mepexoaaT B HEUTpaTbHYIO (HOPMY M KOOPIHMHHPYIOTCS ¢ KOMILIEKCOOOPA3yIOIIMM arcHTOM 4Yepes
aToM a30Ta. AKTUBHOCTh KOMIUIEKCOB MPOBEPSUIM HA MPOPOCTKAX CEMsIH MIIEHUIBI. BBISBIEHO, YTO
KOMIUJIEKCHI TOJIOKUTENIFHO BIHMSAIOT Ha COAEpP)KaHHE XJIOpPOPUINIOB M KapOTHHOWIOB, MOBBIMIAS
(OYHKIMOHANBHYI0 aKTHBHOCTH XJIOpOTUIacTOB.OOpaboTKa CeMsH TIICHUIIBI Tepes] oOmydeHneM (J1o3a
ob6mygerns 250 ['p) BogHBIME pacTBOpamMu KOMIUIEKCOB (KoHIeHTparus pactBopa 0,001%) mpuBomuT
HOpMaJu3auuud OuocruHTe3a (OTOCHHTETHYECKUX IMUTMEHTOB, IIOMOTraeT YCTPaHUTh aHOMAJIMU
MHUTOTHYECKOTO JIEJICHHS B KJIETKaX KOPHEBBIX BOJIOCKOB, CTUMYJIMPYET PerapaTUBHBIE MEXaHU3MBI.
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LEYSIN VO TRIPTOFANIN MANQAN (I1) KOMPLEKSLORININ SINTEZi VO
BiOLOJI AKTiVLIKLORI

S.I. Qohromanova, F.F. Cslaloddinov, R.A. Samadova, A.S. Abdullayev, G.E. Gasimova,
9.S. Agayeva, E.N. Samilov, N.M. Rasidov

Xiilasa: Mangan(I1)-nin leysin \£) triptofanla komplekslori [MnLClI2(H20)2]H-0,
[MnL,Cl;]-H20,[MnCl;L;]sintez  edilmisdir. Alinmis  komplekslorin torkiblorinin ilkin maddslarin
nisbatindon asililig1r miisyyonlogdirilmisdir. Komplekslarin torkibi vo koordinasiyanin xarakteri element
vo termogqravimetrik analizlo, IQ, EPR spektroskopiyasi ilo miioyyanlosdirilmisdir. Termoqravimetrik
analizin noticalori gdstormisdir ki, son parcalanma mohsullarim metal oksidi toskil edir. 1Q spektrloro
asasan ikivalentli metalin azot atomlari ilo koordinasiyast miioyyonlosdirilmisdir.

Komplekslorin aktivliklori bugda toxumlarinda vo onlardan omslo golon ciicoartilorde
yoxlanilmigdir. Miiayyan edilmisdir ki, komplekslor xloroplastlarin funksional aktivliklorini qaldirmaqla
xlorofillarin vo karotinoidlorin migdarina miisbat tasir gostarir. Stialanmadan avval (siilanma dozast 250
Qr) toxumlarin 0,001%-1i mohlullar1 ils islonmasi fotosintez pigmentlarinin biosintezini normallasdirir,
kok hiiceyralari tiikciiklorindo mitotik boliinmolor zaman yaranan anomaliyalarin aradan qalxmasina
komoak edir, reparasiya proseslarini normallagdirir.

Acar sozlar: mangan, leysin, triptofan, metal oksidi, kompleks, amingruplar, termoqravimetrik analiz, 1Q-
spektroskopiya, stialanma, fotosintez pigmentloti, Xloroplastlar
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