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IMPROVEMENT OF METHODS OF GERMANIUM DETERMINATIO N IN COALS,
ORES AND INDUSTRIAL WASTE
Velikonskaya NM., Khrutskaya YuD., Kotivets M.V.
National Metallurgical Academy of Ukraine
vnatdi 9@gmail.com

In Ukraine, the main sources of germanium, of interest for its industrial extraction is
waste from processing iron ore and products of steam coal combustion. The most common
method to determine the small quantities of germanium remainstrgpeatometric
determination by phenylfluorone, because of its high sensitivityeasd of implementation

Preparation and dissolution of samples of fly ash from-boaling power used on the
Dnieper HPP was carried out by GOST10¥® The resulting sation was extracted with
carbon tetrachloride.

Phenylfluorone (PF) was prepared by dissolving 50 mg of the reagent with gentle
heating in 100 ml of 966 alcohol,to which is added 0.5 ml of 8 of hydrochloric acid. To
improve optical characteristics and stabilize the received germanium complexes with
phenylfluorone was used a cationic surfactant (surfactacetylpyridinium chloride (CPC),
nonionic ethoxylated alcohols (I'd) of industrial production, andheir anionic derivatives
(Il a b, Il ai d):

C,H,,,.(OCH,CH,), OH

n 21

(I a-d)
o) o 9
CIC(CH,),CCl
o
g8 -
0

(D)

~ OH
ChH,, . _CH.. )
C,Ha,.1(OCH,CH,) OCO 2 +1(OCH;CH,), OCO(CH,),C., 5

n I+

HOOC
(Il a, b) (I1I a-d)
Products Il a, b: Products Il &d:
a) n =12 14, m =5 (Lutensol T&); a)n=1214, m =5 (Lutensol TB);

b)n=1012, m = 10 (Sintanol ALMLO); b) n =16 18, m = 20 (Preparation G£D);
) n =12 14, m = 10 (Sintanol D&0);
d)n=1012, m = 10 (Sintanol ALMLO);

All surfactants used in the work, synthesized in UDHTU (Dnipro, Ukraine). Determined
the extincti omxincstodet GeR-surfaztant combinations. & is sholow
dependence of Kn on the length of the alkyl radical, but decreasing the degree of ethoxylation
substantially increases the molar extinction coefficient.

e

~


mailto:vnatali9@gmail.com

Analytical Chemistry ¢ dzOdz' Isd ydz0 =~

INVESTIGATION OF THE ANTIOXIDANT ACTIVITY OF PHARMACY OBJECTS
Gerasimova EL.., Gazizullina ER., Popova KG., Davletchurina AG., lvanova A.V.
Ural Federal University named afteetfirst Russian President R. Yeltsin,
Ekaterinburg,Russia
e.l.gerasimové@urfu.ru

Currently, natural and synthetic antioxidants are of great use in the prevention and
treatment of a wide range of diseases associated with an increase in the intensity of free radical
processes in the body. In pattiar, the need increases in the consumption of vitamin drugs and
medicinal plants with antioxidant properties as antioxidants for exogenous source organism.
Also, the effects of excessive free radicals are exposed to the eyes, as the main source of
information. In this regard, in ophthalmology fairly widespread use of topical dosage forms for
the regulation of antioxidaméd-ox processes and regeneration of damaged tissues.

An approach based on the use of the oxidized form of the metal congitgound
composed of amodel of oxidant with registration potentiometric analytical signal.
Measurement of potential is carried out after the passage of a chemical reaction ba®gten
sample andxidant, the oxidant and further additives. The criteria of selgttie optimal
model oxicant As the oxidantsused complex iron (Ill) KFe(CN)]. Studied its
electrochemical properties by cyclic voltammetry and defined working conditions for analysis
in various concentration ranges. Antioxidants studied model soludimthsnixtures thereof:
phenolic (catechol, pyrogallol, phloroglucinol, resorcinol, quercetin, gallic acid, caffeic acid);
thiol compounds (cysteine, glutathione); a hydroxyl groaptaining heterocyclic compound
(ascorbic acid).

To develop methods studiéarmulations for ophthalmic use the declared and potential
antioxidantproperties. Determine the relationship of antioxidant activity to the content of the
main active ingredient. Showed a statistically significant difference between the values of the
anfoxidant activity of the objects.

The antioxidantactivity of aqueous extracts of medicinal plants, are determined
depending on the antioxidant activity determined by the extraction time. Also determine the
total polyphenol contertolorimetric method usi Folin-Ciocalteu reagent. The high degree
of correlation results confirmed the correctness of the results.

The antioxidat activity of vitamins and vitamin preparations containing the
composition in vitamin C (ascorbic acid) as a base material. Evahesgfécts of mold release
and actions of auxiliaries by the amount of antioxidant actiMtyitivitamin preparations also
investigated. Analysis conditions were optimized based on the solubility of drugs associated
with the multtcomponent composition.hls, the proposed approach is quite informative, and
an express promise for analysis of pharmatmgcts
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A GREEN METHOD FOR DETERMINATION OF TOTAL ACID NUMBER IN OILS
BY 4-HYDROXYSTYRYL DYES AS INDICATORS
ZhukovaYu. P.}'?, Studenyak Yal.!, Mariychuk R.T.?
luzhhorod National University, Faculty of ChemistBepartment of Analytical Chemistry,

Uzhhorod Ukraine
2University of Pregov, Faculty of Humanities
Pregov, Slovaki a

yulyazhukova@i.ua

The quality of the various types of oils, biodiesel and similar prodiepends on
productiontechnology, raw materials, storage time and conditions, and so on. Evaluation of
quality of oils realized by determination several parameters, for instance, acid number which is
defined as the quantity mg KOH, necessary for neuttadizaf fatty acids in one gram of
sample.

Our research deals with the investigation of nelaydroxystyryl merocyanine dyes as
indicators for the determination of the total acid number (TAN) by titrimetric visual or
instrumental methods. Thehydroxystyyl dyes, the derivatives of-Neterocyclic methylene
bases (2 4-quinoline or pyridine, indolenine, benzothiazole, etc.), not very often used in
chemical analysis. However, our investigation of its analytical, protolytical, colorimetrical and
other propetres demonstrates the good prospects for application the dyes for determination of
molecular acidity or as microenvironment sensors.

The influence of heterocyclic and styrene fragments on absorption maximums, acidity
constant (pKa) and solvatochromic shifhas been studied. Acidity constant (pKa) of
synthesized dyes was observed in the range from 5 to 10 by spectrophotometric measurements.
Molar absorption coefficients of merocyanine forms of studies dyes were much higher in
organic solvents (8 L 410l rlod™nthan aqueous ones. Coupled solvatochromic and
prot ol yt im& of dydrdxystyryl dygseare quite large 180nm) what provide the
opportunity to application as indicators for TAN determination of industrial or food oils. The
best conditions amgsis was observed. Proposed indicators are suitable for determination
equivalent point in coloured samples and heterogenic aquegasic solutions. The
elaborated method of acid number determination has been verified on several different objects
(biodiesel, palm oil waste, transformer and others oils, such as sunflower, linseed, mustard,
corn, olive). The experimental comparison of our visual and standard potentiometric method
clearly shows that both procedures provide statistically equivalent resultgevidr, the
proposed method presents the significant advantages: more environmental friendly due to the
use of less costly and less hazardous solvents, simpler to be performed and sufficiently accurate
and reliable. Experimental procedure is greener thaikmown protocols and will be realized
in manual colorimetric or automatic photometric variants.

In general, the studied-Hydroxystyryl dyes have shown enormous potential for
analytical and others applications due to interesting physkeahical propeigs.

Acknowledgment: This work was supported by International Visegrad Fund (grant
Nr. 51600463).
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NANOPARTICLE -ANTIBODY CONJUGATES AS A POTENTIAL LABEL
IN THE ELECTROCHEMICAL IMMUNOASSAY
Malysheva NN., Gaysina KA., Svalova TS, Kozitsina A.N., Matern A.l.
Federal State Autonomous Educational Institution of Higher Eaucati ¢ Ur a | Feder s
University named after the first President of RussiliB e | t si n e
natalymalysheva@mail.ru

Modern medical diagnosis characterized by the use of a wide variety of viral agents
detection methods. Identify the pathogen, especially in saliseases, it is important for
prediction of further disease progression, and to choose the right method of treatment. The rapid
identification of the virus at the alleged contamination, allowing urgently undertake counter
measures, it is a particuladytual problem

The present work is devoted to development approach to the determination of antigens
of viruses,which consist inprodudng an electrochemical signal from the immunocomplex
"targetanalyte (antigen) conjugate antibodies and nanoparticlesCze |, | ocal i zed ¢
surface of the electrode. To implement the approachamudifiednanopartles magnetite
and theirconjugatesvith measles virus antibodiegeresynthesized (Fidl, 2).
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Fig. 2. Preparation of conjugates of antibexlivith magnetite nanoparticles

The combination of magnetic properties®eand specific characteristics of antibody
in conjugate allow to use them as a ditabel in an electrochemical immunoassay and develop
a way to express the definition of virus / antigen, which has no analogues in medical practice.
For FeOs-conjugates synthesized antibody in an aprotic organic medium (LiCIO
solution in acetonitrile) waobtained linear dependence direct electrochemical analytical
signalvs. conjugates content in the original suspension.
The regression equation= 3. 158 N Cchjuga@40180 .11 4 oy 0. 0 5.

This work was supported by scientific fellowship thie President of the Russian
Federation.
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VOLTAMMETRIC BEHAVIOR OF PROPRANOLOL ENANTIOMERS
ON MODIFIED FILM ELECTRODES
Maksyutova E. |.Tikhonova A. A, Sidelnikov A. V.
The Bashk State University
elzesha@gmail.com

One of the actual problems efectroanalytical chemistry ishé creation otighly
sensitive sensoshich able tqrovide informationaboutthe composition and properties of the
sample solution without the chemicaparation of analytes. The practical significance of these
studies is associated with the neddsensors creatinfpr quality control of substances on a
large scale used in industry and everyday Al@ongtheseobjects of electrochemical analysis
medianes including in thér compositionbiologically active compounds, the pharmacological
activity of which is relateavith the presence of asymmetric (chiral) carbon atoms have a special
place.

It is known that many synthetic medicines exist in a mixtutsvofand often a larger
number ofstereassomerscharacterizedheir different biological effects. The effects of these
differences are not always safe.

Identification of pharmacokinetic and pharmacodynamic characteristics of individual
enantiomers opengerspectivedirections of improvement of knownedicines Only 15% of
syntheticmedicineswhich are in the European marketse made in the form of individual
stereoisomers, the remaining &brepresent a mixture of isomers

At the same timemodernmethals allow to obtain specific pure isomers arzhoose
from those which have the most pronounced effects and (or) the least toxicity. The successful
solution of these problems ilsextricably bound up witlthe analytical methodhich isused
for detecting andletermining the enantiomenwgedicines

In this workvoltammetric sensoithat aresensitive to the enantiomers of proprandlol
a substance that is widely used in the treatment of cardiovascular disesfgss proposed.
Problem solvingof simultaneas determination of enantiomers with the joint presence and
identification ofmedicineson ther baseis an important task forlife-saving safetpf patients
while takingmedicines

The paper presents the results of voltammetric behaviori of &{d R(9)- isomers of
propranolol on glassgarbonelectrodes modifiethy composites basegblyarylenephthalide
films, melamine and cyanuric acid. It was shown that the modificatidiinofsensorsby
melamineor cyanuric acid leaglto differentcrosssensitivityof the sensors toptically active
isomersof propranolol

The difference in thgoltammetricbehavior ofenantiomerss reflectedn a change of
voltammogramsboth in changng of Faradaycurrent magnitudeat the oxidation pealof
propranol isomers, ande displacement range of potential peaks of oxidation. Results
voltammogramsamodeling of S(i')- and R(+}propranolol by principal component analysis
allowed to make positive conclusion about the possibility of using sensorsmulasensor
systemof "electronic tongue” type to identiition ofthe medicines bagd in thepropranolol.

This work was supportdaly the Russian Science Foundatiproject™ 16-13-10257
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VOLTAMMETRIC IDENTIFICATION OF INSULIN AND ITS ANALOGUES USING
ELECTRODES MODIFIED WITH POLYARYLENEPHTHALIDES
Provorova Y. R.MaksyutovaE.]. Zi | 6 ber g R. A.
Department of Chemistry, Bashkir State University, Ufa, 450076 Bashkortostan, Russia
provorova96@mail.ru

Insulin is a peptide hormone of nature, formed in the beta cells of the islets of
Langerhans of the pancreas. Has a multifaceted effect on mstaliohuman bodylhe main
action of insulin is to reduce glucose concentration in the blood. Violation of insulin secretion
or its action is a key element in the development of various forms of diabetes, hypoglycemic
conditions, and obesity. Currentlyyinan insulin and its analogues, get genetically engineered
using recombinant DNA technology. The insulin analogs differ amino acid position, and other
substituents in the polypeptide chain. And they have such differences as: biological properties
duration dissolution, etc.

Using chemometrics, we developed a voltammetric method for the identification and
discrimination of pharmaceuticals containing insulin and its analogues from various
manufacturergysing glassy carbon electrodes modified with polyasérhalides. To test the
voltammetric method of identification and recognition of preparations of insulin have been
investigated: Lantus, Apidra, Biosulin R, Levemir, NovoRapid FlexPen, NovoRapid Penfill.

The voltammograms obtained on the glassy carbattredes modified with
polyarylenephthalides was converted by principal component analysis (PCA). Due to the
modification of polyarylenephthalide films, multisensor system is sensitive to the formulation
adjuvants in pharmaceutical preparations containmsglin that allows to identify them
reliably.

In this way using voltammetric system such as electronic tongue based on glassy carbon
elecrodes modified with polyarylenephthalides with various quantity diphenylenethio and
diphenyleneoxide fragments in maner units in the polymer chain and chemometrics, the
possibility of an express identification and recognition of drugs containing insulin and its
analogues, obtained by recombinant DNA technology and different amino acid position, and
other substituents the polypeptide chain was shown.

It should be noted that the proposed approach may be used for rapid assessment of the
quality of pharmaceutical preparations of insulin.

This work was supported by the Russian Science Foundation, project1®10@57
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SENSORY SYSTEMS BASED ON POLYARYLENEPHTHALIDES
FOR THE DETERMINATION OF BISOPROLOL
Khabletdinova A. |.Zilberg R. A.
Bashkir State University
aigulikl7@mail.ru

Electrochemical methods, in particular voltammetry, differ by rapidity, simplicity of
experiment, rather low cost of devices and, as a result, of analysis in general. i8imfgom
direction in voltammetry is the fabrication and practical use of chemically modified electrodes.
On their basis analysts have developed sensors, with which a great number of medicinal
compounds were determined. These sensors have recently fourghi@plin multisensory
voltammetric systems like electronic tongue, which ensure not only the identification of
medicinal preparations, but also the revelation of their conformity to the standard samples and
of the manufacturing company.

In this work, we sidied the electrochemical behavior of bisoprololgiessy carbon
electrodesnodified bypolyarylenephthalidesith different number of sulfur and oxygen atoms
(PAR [, PARS, PARSO, PARSOO, PARSOOO, PARPSSO, PAPSSSO) under
voltammetry conditions.

To choose the optimum conditions for recording voltammograms, we studied the effects
of pH of the supporting electrolyte, potential scan rate, time of conditioningdtiecele in a
bisoprolol solution, and bisoprolol concentration on the value of current and the shape of
current voltage curves. The maximum peak currents were observed at pH < 1. The supporting
electrolyte was 0.1 M £¥6Qu. Cyclic and squarevave (Esw =50nV, ®@E = 5 mVv, f =
voltammograms of bisoprolol were recorded in aqueous solutions in a 0254 8Lipporting
electrolyte using an IVAM voltammetric analyzer at the potential scan ratei@L04in the
potential range 0i@.0 V after conditioninghe electrodes in the test solution within 60 s at
E =0 V and intensive stirring.

A procedure is developed for the voltammetric determination of bisoprolol on glassy
carbon electrodes modified IpplyarylenephthalideS'he dependence of the analyticalrgy
on the concentration of bisoprolol is linear in the rand& 10> M with the limit of detection
(3.49 . 8) "8 NI. THuS) glassy carbon electrodes modifiedobiyarylenephthalidesan be
successfully used for the determination of bisoprolol in meaglipreparations by squaveave
voltammetry. These electrodes can also be used in multisensor voltammetric systems of the
electronic tongue type for the identification of antiarrhytmic preparations relating to
b-adrenoreceptorantagonists, manufacturedliffgrent companies, and for the revelation of
counterfeit products. The proposed polymeric modifiers possess high conductivity and low
ohmic resistance and are chemically stable. Sensors on their basis can be used in the wide range
of pH, also for the detmination of bisoprolol in physiological solutions.

This work supported by the Russian Foundation for Basic Research, project0#. 15
01388a.
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MOLECULAR SYSTEMS OF BIOTRANSFORMATION AND METAL STORAGE
OF BIVALVE MOLLUSK IN THE EXPOSURE TO NANOFORM OF ZINC OXIDE
Mykhalska V, Martyniuk V., Kubashok Z.Maletska I, Kharchuk A, Soltys I.
V. Hnatiuk TernopilNational Pedagogical University
vira.mykhalska@gmail.conbiochemlab.tnpu.edu.ua

Engineerig nanoparticles of Zinc oxide (nZnO) belong to most widely utilized metal
based nanoparticles in electronics and personal care protlueiisexpected biological effects
could be related to particular properties of nanosized particles and/or bioavsikaib#in?*
from these structures. Recently, the study of the effect of nZnO anateh frogPelophylax
ridibundusdetected bioavailability of Zn from nZnO that was not accompanied by increased
cytotoxicity in the exposure to nZnfer se However, the cofmine exposure to nZnO and
elevated temperature oppressed this bioavailability in frog (Falfushynska et al., 2017; Myhalska
et al., 2016). Freshwater bivalve mollusks are expected to be particularly at risk from pollution
by nZnO because they are sessilg filter large amounts of surface water, including suspended
particles. The specimens inhabiting the cooling reservoirs of fuel power plants are subjecting
constant combine influence of elevated temperature and industrial pollutieraifi of this
study was to elucidate the ability of bivalve mollusks from these reservoirs subjected to
combine adverse effects to decompose nZnO at two different temperature regimes depending
on their life history in the native habitat.

Freshwater msselsUnio tumidusfrom two cooling ponds, Burshtyn and Dobrotvir
pover plants (Bpond and Bpond correspondingly)vere exposed for 14 days to elevated
temperature (T, 28),nZn O ( 3. P (8M)1, ¢ZEMO at2%C (n-ZnO+T).Control
groups from both sites were held1&’C for 14 days. The methluffering thermostable and
reach with thiol groups intracellular proteins metallothioneins were eluted from the
thermostable extract by gekclusive chromatography on Sepha@&€x and the level of Zn in
their pike was assessed $pectral analysis after digestion as described in (Falfushynska et al.,
2014). Activity of multixenobiotic families of ABC transporter {glycoprotein) was
determined as a rate of efflux of Rhodamine B in the presence or absence of MXR inhibitors
verapamiland cyclosporine A (lvanina and Sokolova, 2008). Genotoxicity was determined as
the level of alkaline DNA precipitation (Olive, 1988) using Hoechst 33342.

Results demonstrate the prominent differences in the responses of mussels from two
sites in the samexposures. Only mussels fromdand were able to decompose nZnO and
utilize an excess of Zn in the metallothioneins in the gills, whereas in the specimens from B
pond only exposure to Zn induced-EAT, and exposure to nZnO and nZnO+T decreased it.
Besidesin the mussels from{pond specific activation of-glycoprotein was detected. In the
mollusks from Bpond the ugegulation of pglycoproteins was detected as rapecific
response in each exposure. Additionally, in thenssels nZnO did not cause #levation of
DNA fragmentation, unlike in the mussels frorpBnd. The differences in the bioavailability
of nZnO were less prominent under the heat stress. The responses to nZnO and Zn were distinct.
Since, the nZnO caused the biological effects botls@and as a source of** depending on
the origin of mussels and temperature of exposure.

Our findings indicate the limited capacity of cellular mechanisms to protect against
nZnO in the mussels subjected to the combination of multiple stressors.

This work has been granted by the Ministry of Education and Science of Ukraine
(Project # 131B).
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CRYSTAL GROWTH MORPHOLOGY AS A CRITERION OF IMPACT
SENSITIVITY FOR POLYCRYSTALLINE EXPLOSIVES
Bondarchuk S. V.
Bogdan Khmelnitsky Chedsy National University
bondchem@cdu.edu.ua

An important property of a solid explosive is its impact sensitivity. This determines a
minimum force (or energy) which is needed for initiation of detonation. To measure impact
sensitivity one can apply convértal drop weight test. The result of such experimenthihe
value (cm), determines a minimum drop height which is needed to reprod#cefsuccessful
trials. Previously, a number of the quantitative struetwtivity relationships (QSAR),
including very complex artificial neutral networks, were developed to predichghealues.

These models are based on estimation of the molecular features (topological, electrostatic
potential, volume, orbital information, etc) and provide satisfactory results.

Onthe other hand, the abovementioned QSAR models do not account thstataid
derived properties of explosives. Conventional appearance of the drop weight test sample is
granulated polycrystalline form. Thus, when dropped on the sample surface, the ina&chan
energy is shared through the contact points between separated neighboring crystals. The
pressure formed upon dropping weight is extremely high in these points, which leads to changes
in electronic band structure of the solid. Thus, it is clear theattiistal habit shape should
affect the energy distribution efficiency and, subsequently, the impact sensitivity.

Hypothetically, the most closely packed polycrystalline materials should have ideally
spherical habit shape. The real crystal habits are ordess deviated from the ideal spherical
shape. Thus, the more the crystal habit deviates from sphericity, the more compressibility of
this polycrystalline material is; graphically, this can be illustrated as in Fig. 1 a, b.

In the present report we iotfuce a measure of such deviation of the crystal habit shape
(d). This is based on the relation between the volaoréace ratio in an ideal sphere and a real
crystal sample. Thus, if M= V2 andRiis the radius of the sphere with {Fig. 1 a, b) than the
crystal shape deviationlf can be expressed as the following

— 4,0 R2 . Scryst . 672 — Scryst

4 g, = 2 g= =
1 V 2 Vcryst ql 62/3\/2/3 ﬁ/S

cryst cryst

In order to support this hypothesis, we have applied a series of calculations of the crystal
morphology using the known crystal structures of the T#Xfamily explosiveswith the
measured impact sensitivity. Figure 1 demonstrates the calculated results for highly explosive
phenyldiazonium chloride (c) and insensitive tetrafluoroborate (d) as preliminary models. On
the basis of the calculated results for the TBXfamily explosives we can safely conclude that

a dependence exists between the crystal habit shape and the correspondilug.
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Fig. 1. The influence of the crystal habit shape on the energy distribution (a, b) and the
calculated crystal habits for phenydonium chlorié (c) and tetrafluoroborate (d)
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DEVELOPMENT OF IDENTIFICATION TESTS FOR COMPOUNDED
PREPARATIONS CONTAINING FUROSEMIDE
Alfred-Ugbenbo D, Taran K. A, Zdoryk O. A.
National University of Pharmacy, Kharkiv, Ukraine
audeghinmotei@gmail.com

The development of rapid test s for irpharmacy control of compounded
preparations and introduction to practice is of significant importance. Active pharmaceutical
ingredients registered in Ukraine as pharmaceutical substances and finished medicinal products
(tablets, capsules, oments etc) may be used for extemporaneous preparation of drugs in the
pharmacy. The use of finished medicinal products for compounding may complicate chemical
control of the compounded drug due to the presence of excipients.

Aim: The aim of our study wase werify the possibility of using test strips treated with
salts of heavy metals for identification of furosemide in single component compounded
suspensions containing furosemide substance or furosemide tablets in simple syrup USP and to
determine if excints will significantly affect the desired result.

Materials and methods:2mg/ml and 5mg/ml suspensions consisting of syrup USP and
furosemide were compounded separately for both substance and crushed commercial tablets
(brand fdArt er itosemaonohgrate,impgnesiont stearatd, @otato starch). 0.1 M
sodium hydroxide solution R was used as a solvent. Test strips impregnated with metal salts of
copper (Il) sulfate R, iron (lll) chloride R2 and cobalt (Il) nitrate R were used as reagents. To
determine the reliability of the analytical effect, the suspensions were dissolved in the solvent
at syrupsolvent ratios ranging from 1:0.1 to 1:1r6l), shaken and allowed to stand for several
minutes. A drop each of syrup, furosemide in syrup, 0.1 M sodhydroxide solution R and
mixture of furosemide suspension with sodium hydroxide were deposited on the test strips.

Results: Simple syrup and furosemide suspension in simple syrup had no changes on
any of the treated strips. A drop of the solvent ontifie tseated with copper (ll) sulfate showed
a blue spot. On the strips treated with iron (Ill) chloride an orange spot representing ferric
hydroxide was seen. Sodium hydroxide solution produced a green spot corresponding to cobalt
(I1) hydroxide on the sips treated with cobalt (Il) nitrate. When a drop of the mixture of
furosemide suspension with 0.1 M sodium hydroxide was added to the copper (II) sulfate and
iron (1) chloride treated strips, green and red spots respectively were seen. On cobalt (II)
nitrate treated strips, very faint pink and relatively insignificant change was observed. These
changes were the same for both samples of furosemide substance and powdered tablets
suspensions in 0.1 M sodium hydroxide. No positive changes were observedmjities from
2 mg/ml furosemide suspensiofhe minimum concentration of furosemide in syrup USP for
which identification on test strips treated with Copper sulphate R and Ferric Chloride R2
yielded positive results wasbg/ml. In the Smg/ml sample, theninimum syrup0.1 M sodium
hydroxide ratio for which the identification test were positive wasl:0.1ml, while the
maximum volume was thl:0.3ml for test strips treated with Ferric Chloride R2. The minimum
syrup0.1M sodium hydroxide ratio for whiclihe identification test were positive was
1 ml:0.1ml, while at volume ratio of inl:1.6ml a positive result was still observed for test
strips treated with Copper sulphate R.

Conclusion: The study has proven the possibility of using test strips treatedepper
(I) sulfate and iron (lll) chloride for identification of furosemide in single component
compoundeauspensions of furosemide in syrup USP at a minimum concentrationghi
in pharmacies. The excipients from the tablets did not interfette tive results of the test.
Optimum suspensie@.1 M sodium hydroxide volume ratio required for positive reaction of
test strips was il:0.2ml. This identification test may be introduced to practice after
validation.
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DEVELOPMENT OF QUANTITATIVE DETERM INATION METHOD FOR
SPIRONOLACTONE IN COMPOUNDED SYRUPS
Alfred-Ugbenbo D. Zdoryk O. A.
National University of Pharmacy, Kharkiv, Ukraine
audeghinmotei@gmail.com

Spironolactonés a potassiursparing diuretizised in congestive heart failure, oedema,
hepatic cirrhosis, nephrotig/sdrome hypokalaemia and management of hypertension. The
range of its indications makes it a regularly prescribed drug in most health service facilities
both for paediatric and geriac patients. Compounded syrups of spironolactone from pure
substances and manufactured (capsules, tablets etc.) are common to many countries. Although
some pharmacopoeias recommend liquid chromatography and ultraviolet spectroscopy for
substance andtabt f or ms of spironol actone, there is
popular compounded forms such as syrups.

Therefore, the aim of our work was to develop method for quantitative determioftion
spironolactone in compounded syrups.

For the purpse of tlis studyspironolactoe substancéTianjin Jinjin Pharmaceutical
Co., Ltd batch SA0456as referenceand manufactured spironolactentablets(Darnitsa,
Ukraine batch 4823006400706 were obtained. Eng/ml syrup of phamaceutical substance
spirorolactore andcrushedspironolactoe tabletsvere compoundedsingsimple syrup USP
Appropriate quantity of the samples containingn@p spironolactone equivalent was shaken
with 35ml of 96% ethanol in a 5énl volumetric flask for 4 minutes, allowed ttaad for 10
minutes and then filled to the mark. Apart from the solution of the reference substance, other
samples were filtered. The first bl of the filtrate was discarded anar aliquots each were
dissolved separately in 100 of the same solventotform 0.01mg/ml solutions.The
absorbance d3.01mg/mlanalyticalsolutions of these samplesdf % ethanolveremeasured
at a wavelength of 238m, using anultraviolet spectrometefcEvolution 60& )96 % ethanol
was used as blank. Each sample waasueed in replicates of five. Laboratory temperattire18
20A C.

Results of the assaghow that the content of the spironolagomas within the
recommended limits (substance: 97.62%; tablets: 956105%). After five measurementhe
spironolactoe  percentge content (p=0.05) of 1016 2 N 0%, 2 901.10:0.29%,

100. 8 &4aM.d6 3L 0 0 % 6odrdéondhdptsamples of the pharmaceutical substance,
spironolactoe tablets compounded syrups from substarme®l thecommercial tablets was
obtained

This method ould be used for quantitative determinationspironolactoe in syrups
since the excipients tablets and simple syrup seeamat to significantly affect the results
obtained using UMspectrometry. To further prove the possibility of using this method in
pharmaceutical analysits subsequent validation is required.
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THE MECHANISM OF CYANINE DYE BINDING TO LYSOZYME AMYLOID
FIBRILS
Tarabara U.Vus K., Ryzhova Q.Gorbenko G.Trusova V.
V. N. KarazinKharkiv National University
uliasyk@yandex.ua

Nearinfrared cyanine dyes have found numerical applications in biomedical research.
For example, these probes have been employed as noncovalent labels for detection of proteins,
nuclear acids, lipids due tbdir high extinction coefficients and lotwgavelength absorption
maxima. Notably, strongan der Waals, Hbonding, electrostatic, steric, hydrophobic and
stacking intermolecular interactions give rise to the formation of the dyassgtiates in
solution Specific type of protein aggregateamyloid fibrils, have been considered as one of
the predominant pharmaceutical targets for early detection and treatment of a number of human
pathol ogi es, I ncluding Al zhei mdiabetes, elci The as e,
present study was aimed at developing of the new approach for bioimaging applications, based
on the shift of the monomiesggregate equilibria of heptamethine dyes AKand AK76 upon
their binding to lysozyme amyloid fibrils, as wellthg investigating the molecular mechanism
of the dyeprotein complexation. Indeed, disruption of th@gfregates was observed upon the
dye complexation with fibrillar lysozyme, resulting in the substantial reduction of the H
aggregate absorption band ahd enhancement of the monomer absorption band. Analysis of
the absorbance changes induced by the dye titration with fibrillar lysozyme, taking into account
the dye monomémnggregate equilibria in buffer, revealed high values of association constants
for the dye binding to the protein aggregates. ¢ 6 "1)(sMygesting their potential to be
amyloid markers, and associate with specific fibril sitgsooves, running parallel to the fibril
axis. It was also suggested that only the dye monomers couftl iimtsethe surface grooves
because of steric constraints. To study the mechanism of5AKK7-6 binding to protein
aggregates the PatchDock algorithm was employed. The enlailable program calculated
10 optimal structures of proteligand complexesgorresponding to the maximized surface
shape complementarity and minimized number of steric clashes. It appeared thid¥ tbe
was bound to the Q7859 groove, while AK76 was incorporated into tHe60 ' W62,G54
L56 groove of the lysozyme fibril cor®esyite similar lipophilicity of AK7-5 and AK%6, the
latteri nserts into the more hydrophobi-stacking br i |
interactions between tryptophan residues and phenyl rings of6AKTdeed, aromatic side
chains of the Yadders were particularly favorable binding sites for classicglloid markeii
Thioflavin T, as revealed by fluorescence measurements. In turn, molecular dynamics
simulations suggested high Thioflavin T affinity for the fibril grooves formed by Y and L
residues. Furthermore, hydrophobic, van der Waals and aromtatiadtions between Congo
Red and prion protein Sup 3-Sheets) rasultingin iehibitioat a c kK i
of amyloid fibril formation. As follows from the above, novel dyes could be involved in
hydr op hstabking and Fbonding interagbns with amyloid fibrils. Interestingly,
docking studies revealed that Af6rand AK#6 dimer species occupy the nspecific sites,
lying perpendicular to the amyloid fibril axis due to steric constraints. Similarly, stacking of
only Thiazole Orange monars with DNA bases was revealed. The observed tendency of
AK7-5 and AK76 to form Jaggregates in the presence of native lysozyme could be associated
with their binding to the deep cleft of lysozyme molecule, allowing hydrophobic and
electrostatic dygrotein interactions. Indeed, our docking studies showed that there is enough
space for a dimer insertion into lysozyme cleft. In conclusion, the novel potential amyloid
markers AK75 and AKZ6 were revealed and mechanism of their binding to lysozyme amyloid
fibrils was suggested.
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SYNTHESIS OF N,N'-DISUBSTITUTE D THIOUREAS AS INTERMEDIATES
FOR SYNTHESIS OF 1,3THIAZOL -2(3H)-IMINE DERIVATIVES
Yeromina H.O., Perekhoda LO., leromina ZG., Sych LLA., Grinevich L. A.
National University of Pharmacy
annerem2012@gmail.com

The Hantzsch condensation reaction was the first method employed for the synthesis of
2ami not hi az ol e -haloketené and thisuiea ap starting Materiaialkylated
imino-thiazolines could be obtained by replacing thioureas with mono andliSiuidstituted
thioureas under different reaction conditions.

In continuation of our work on searching for biologically active substances a2¥igng
phenyll3mhhazoline derivati-RpbhewglliBinkhhaedl i oe
and Nmethylpipeazinemoiety in one molecule argyntheise a series of-(R-phenyl}N-(R -
phenyl)}3-(4-methyt1-piperazinyl}1,3-thiazot2(3H)}imine derivatives. To achieve this
purpose we planned tgyntheise the intermediates 1-(4-methylpiperazinl-yl)-3-R-
phenylthoureas foisynthesis ofarget compounds

The purpose of present work is synthesis MfN'-disubstituted thioureas i
1-(4-methylpiperazirl-yl)-3-R-phenylthioureas as intermediates fdantzsch condensation
reaction

According to the literature the moswidely used method ofsynthesis of
N,N'-disubstituted thioureasvolves using as the starting compoundsu¢leophiles amines
by treating them with different isocyanates. This method is quite simple and required short time
to complete. So we decideduse it in our work.

The synthesis of -{4-methylpiperazinl-yl)-3-R-phenylthioureas3 (1-5) has been
carried out by interaction of differeRphenylisothiocyanates (1-5) and 4methylpiperazin
1-amine2 (Scheme):

Scheme
NaosS NH N_ N
. O — T O
N - S
H.C H,C
1(1-5) 2 3 (1-5)

where for compounds, 3:
R=H, R=4-OGH,, R=2,3-(CH),, R=3-CH,, R=4-OCH, R=4-OCH,

The reacthn was conducted at room temperature in dry dioxane medium while reaction
monitoring by thinlayer chromatography with good products yields.

Structures and purity of synthesized compoudd5) were confirmed byy N MR
spectra, melting points and elermaranalysis.

Analysis ofYy N MsRectraof 1-(4-methylpiperazinl-yl)-3-R-phenylthioureas (1-
5) aredisplayed well definedeneraresonance signatsf thearomatic protons as multiplets at
U=6.81 7.86 ppm and downfield signals atfi=8.95 9.40 ppm astwo singletsof both NH
groups. The signals of-lethylpiperazine residue protons for all compounds are presented at
spectra as =2i2512%5 ppni(eptisp eatazl ne) =220dpménethys i ngl e
group of piperazine).
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THE STUDY OF HIGH -QUALITY VALUES GEL "LAGODEN"
Fazliyev SA.
Tashkent pharmaceutical Institute, Tashkent, Uzbekistan
sunnnatullofazliyev@mail.ru

The relevance of work:the study of quality indicators @y drug is the main criteria
for their production. Study uniformity, pH environment, mechanical and the temperature
stability of soft dosage forms of is as theoretical as well as practical interest, as they are the
objectve characteristics of quality.

The purpose of work isa study of highguality indicators gel "Lagodén

Materials and methods: studies used gel "Lagoden” composition: Lagodettive
substance carbopdl gelling agent, sodium hydroxidé neutralizing agent, glycerin
component, improwe absorption of the current substance mixture nipagin and nipasol
preservative. Active substance is obtained from the substancei plagochilus Inebrians
Bunge.Lagodenis sodiumsalt of labdanacid (Fig. 1).

C— ONa
|

HO

HO—

Fig. 1.The structure of Lagoden

In the experiments using chemical methods qualitative analysis of drugs. pH
environment identified in the potentiometer &Y. Stability identified in centrifuge SUM.

Results and their discussionsin order to study of homogeneity gel took 4 sample on
0,02 0,03 g and caused to the surface subject mirrors, closed with other glass. Slowly pressing
the glass have created a spot in diameter 2 see and checked the presence of prominent particles
with eyes. Any public cases not observed visible particles. pH gelfidd potentiometric by:

5,00 g gel was heated to 3333 K with 50m| water, and then intermixed in the magnetic
mixing machine. Filtered the contents of the flask through theftashfilter" and identified

pH environment filtrate potentiometer (calehneference electrode). Set the value of pH gel is
7,82. Stability gels to centrifugation defined as follows: 5,00 g hitch gel was centrifuged a
machine SUML at 1500 rpm / minutes for 5 min. It was no bundle gel or allocation of the liquid
part of the gk For the study of the impact of temperature on the gel 10,00 g gel was placed in
a closed, dried porcelain cup diametéb4m and left in the thermostat at a temperature of
333K 21 3 minutes. As a result of heating no change in the structure and apygedrag not
observed.

To determine the authenticity made two reactions. The presence of diterpenes skeleton
proved the reaction of the drug mass 0,2 g withl Toncentrated sulfuric acid on the water
bath at a temperature of 333 K tb32minute. At the ame time there was a yellow color, to
your queue passed in red, then in the dark red. In another experiment 1,2 g gel was stirred with
2 ml water and addedr2l 20 % solution of sulfuric acid. As a result of the reaction was formed
white precipitate was #t proves the presence of lacton ring.

Conclusions:according to the results carried out analyzes (determination of uniformity,
pH environment, mechanical and the temperature stability) found that gel "Lagoden" has a
satisfactory quality values.
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ELECTROCHEMICAL SYNT HESIS OF THE HYDRIDES Th2Nii7xLixHy AND

Tb2Ni17—X—yLi ngsz
Kordan V.M.!, Nytka V.V.%, Zelinska OYa.l, Pavlyuk V.V.%, Serkiz R.Ya?

!Department of Inorganic Chestry, Ivan Franko National University of Lviv,
6 Kyryla i Mefodiya St., 79005 Lviv, Ukraine

2Scientific Technical and Educational Centre of Low Temperature Studies,
Ivan Franko National University of Lvj\b0 Drahomanova S%9005 Lviv, Ukraine

It is well known that different doping components have the influence on physical and
chemical properties of materials. Different literature data confirm that Li decreases the
corrosion and improvesydrogen absorption, Mg improves the hydrogdssorption and

hydrogen desorption rate.

From our previous studies we knew that pure binary phagéi irlabsorbed 5 H/f.u.

thee ineerset hydrogenatiopeacheid-b0&o). e f f i c i
The ternary derivative phase comiaig Sn absorbed 0.63 H/f.u. (the efficiency reached%})3

and the phase containing Mg absorbed 1.14 H/f.u. (the efficiency reacbéd ai7the same
conditions). These results we used for further study and investigated how the doping by Li and

by

passing 8

mA L h

kordan5@gmail.com

of

Mg affectthe electrochemical hydrogenation properties of the alloys.

The alloys were synthesized by arc melting of pressed peiigtsontained the mixture
of pure metals and further annealing at 400 They were tested as anode materials in
prototypes of the NMH batteries. Electrochemical hydrogenation was carried out in
Swageloktype cell. As negative electrodes we used the powders of alloys with nominal
composition ThosNissdisz and ThoNizsdis3Mgss X-ray phase analysis and EDX
microprobe analysi showed that the samples contaieagected phases with FMi17-type
structure (space groupes/mmaq (see Table)As a positive electrode we used the powder of
Ni(OH). with graphite for better conductivithA separator soaked in electrolyte (6 M KOH)
wasplaced between the electrodes. During the changeess0 mAh of electric chargpassed
through electrodes

Electrochemical reactions that occurred on the electrodpw/ére the following:

M+2zH0 +zJ « %rggl%i%%ﬁgq MH; + zZOH

Ni(OH)z + 20H - 2J « FEEIEINE  NiooH +2+,0

In case of Li and Mg combination as the doping component we observed the
improvement of the efficiency of electrochemical hydrogenatidre amount of absorbed
hydrogen remaed unchangeaver 30 charg&lischarge cyclesWe suppose that 4dtoms
occupy octahedral holegh (x; 2x; 1/4) in the structure of the materials. Intercalation of
hydrogen into tetrahedral voids is possible at amount of absorbed hydrogen more than 3 H/f.u

Electrode materials on the basis of studied alloys showed stability during the reversible
hydrogenation process without side effect of corrosion or decomposition of the original
structure. SEM of the materials has showed thafter 30 cycles of electro@mical
sorption/desorption of hydrogehe morphology of the powders has changedthadsize of

the grainshassignificantly reduced.

Phase /hydride| a i| ¢ i| V. ®i|qVV, % |Hiu. m%L d %
TTNTENED 831482) | 8.03843) | 48132(2) N AN
ToaNi17LixH 8.35403) | 8.06245) | 48729(3) | 124 | 143| 86 ~860
ThoNizrxsLixMg, | 8.3129(4)| 8.0384(4)| 48108(4) N N
ThoNi1reyLixMgyHz| 8.34885) | 8.05936) | 48649(6) | ~+2 | ~190| ~9.5]-95.0

90

m
m



Inorganic Chemistry 1 d Bt Odz" ydzO© =~ "

gR1IU[) #s]orvfr1ofwzr1irRm so¢f?2Aws Afuerndvwl
[5[1YR1¢/%\*C§+PO43C03 M*-Na,K) ¢ wm rJafwrrril1c
[ 8" y'I$,0 wflktelzls Pdgm [C'O 144 €O [ dz
udzisstsHW@z,qclt[;q’dztzuquQ
sd oM Cd2 deOyY' tsdzOdz’ dzd?2 Ekdz' 9 jtemdlisjls *° d3d
oksanalivitsk@gmail.com

HdeOHdz' WsmW¥ Olsd SOdz y'&¥& (OfOldstsotsets IsO o
fy MjtejH o jddit’ C¢'d¢ Ctsfls® MS d&zOH detstsC fiyd H dzd
tGd3 Wd®d L diF v ded 3 o &zOMisd o sMmilsw dzsd, L OoHwWCd W
fr]lstsﬁjlzaOdde"d348|q’1$<$(dZ@ﬁjlsQE)lsOdz LE, o wCtMmls' Mt
dzz y S ' Mmils: e L OL dzOyJ dzd ~ CtedMlsOdz' Yydedw s & Otc € Of
Isj tetso Odzj dals df Ols.’ Geigeds’ j2dedzy @dz' tsdzdz' 2 " HGtOI Y
sjtc' Odz" 9. ¢ LOoaHWECd "' B ydzg' 2 MlsOB "' dz' detsfls
"H' GttOo OIsd tsdz! SCtdMmlsOd yddr ®BOItedy! HdEv Els
stc' @3 L OL dzOyj detse ', 'CAOdNYEZOH dts@ D Ishdj dz' 0OdzOd
teBY' 2dzz ' dBBdz' Mls! P sHE ' sdg' 9 to' L detse Odzj dzls dzd n
jlsOdz L L ydds o Bty kzls: BRI t' L ddd3d: * tsdzadzed
Yyddzj dzgdzv O Olsdls' 9 ‘o kzgpls®g'darzy Gazp d& dzjl it O
CkMm" 2dedds. uvitsdise Htsfmdz HY jdedaw ftetsyjfm' o o ¢ dzt
MlsOdz' ydedrn &BOIsted y' &z QlsddGs dad 2y d dals' jldedptdifs * Hisdzwe
hjdedz? t' HSCdr ©' HR sHY ptefitf J Gls &dsdidialz L IOdg¥ ~ 75 tc O
)
Is
[

B3’
Is §
L O
¢ 1
GJd
(v;{0]
3]

ftocj HMIsOoadzj dg' 2 tsBBIS' HEMd HYj ds thtse dds
dls® 9. wddasjL MC EZOHdsSL O3 M jdedr COdzt y' 2 Wts
Hded R tetsL u&*@*M*P@%{@ﬂsﬁ(Wdel@ LO L dzOyj dz@ B
99" HdesPL6APOTHCOF £ 1, 0 2,0. [jltsudSO jSmy
"h o Odzdzg?" otsHdzedr WL yddz o, hts &3 Misddzd 2 tsdzd
ydesets d3jlsOdzz ftod toy = 12. [Hj&sPhds fB8HOE GO o
ZzOGtc' 90dzd His 700 Aw. | ftsHOd h sk fesHiECS
ctsh Ctso ts” toj dzlsc j desgtcOW * " Oy oo sdzts’ i
CtotsMGE e @My j o' 2dets’ tojdzsejdz o S5 MY j§
10 HOdd=B]C sthtste toj delsc j detscte OW * o Mis Odzets 9 dzj dat
COdzr y'2 WesmWOls' o9, Of Ols diistspjtsicds ! Isdhtfz ¢ j € O G s dal
tetsL tcOntso Odz' f OtOdRj Istcd € tsd3' ts 9,429 z@ & th 6:88 Ofw o
, 90 . d)dZOdZJdZJtBSﬁjiISJ-IZ'IﬂfP]ISMSa tejdzlsdjdz'aﬁjigts’ fi
o Mmls yjL" s ‘U o0 ,fripC dzO® ' 1,08 Ok fis.' I Hd Y dzts
C OB sdzOIslz Iz ac{“‘Hdztsd3Iz tetsL yd dz' fmthdW‘ dzj dzdh j
COtBtsdzOIstsdz, Odzj 2 BGH pgetztso Ozl dzs GOz ' ¢ yYJ L
ftoeswodw '  Is: Mvw £ odfOHCE COdZ 293 Mdese s totsL yd dzlz

s 0Cdd3 yd dzts a3, SHJ oy Odzg' tojLbkd sOlsd oCOL k¥
Of Osdlssadr ®&BOLtedy! HdzW o©Cdzs yjdedg? Hts 7 ¢ dzOH
tcsLtocsBYydbdg W j fIsgatsH' &9 hsHts Elsddz' L Oy ° t©OH' 5OC

&qw%l—il—@ GDIS&S
"FONG= = Cgafe @

(o3}

91



Inorganic Chemistry 1 d Bt Odz" ydzO© =~ "

cifteadlrsuvtrR JrortdJwiorrirm sffIfrsuvwl [ v
z{Jwavcu? T RINWRAM[ [t AL ORI OJ wrfafunduy
stelzih. [y’ M [edda,®0 @dddse 1. [ .
gq’afmng dzOy' tsdzOdz' dzd 2 Iz dz' E)JthI‘]dlSJIS © a3
okdz. [1 00 uvBBdEZhistsets, 12, sd o, uvVStO
olena litsis@univ.kiev.ua

1Oy dzdodds dzOf oW GBS 55 MEzyOmds’ CttteHddOy' 2 dt
"l Yz S s B IZP sE@RY sdz' H§ dzls Ols de)T sAE&O s € 1 d W' dglse
sdsteddn Yy jddste' o8 IO, w¢ fwOodds, Wsedzsl! HE
v fwOSkdudscs odCstdflsOddy. |Idnsto Ss&fd
OfmbtmMto o O dH df¥ o D drjlalzdzy Bj sOd' & kO Glsted &
fdzdo Olsd dz@ M jSltOd dz ROLOCkjtdmsdsSd {§lsd
ShfdjShm o &jiksOd o, O OCEY HEY odSstedhlsOdadz
COLBY OL 5o 5¢ MOWWD)BHIZ R f(dz2' 9 5C O fsCtedlsls' o.

O - T I 11

1 1993 Sk dO SOW,jHi' dzjstecOd ydes' &' &
Oy sdzOdz! detsé s kZdz' 9 jtefmdlsjlk " &3 dz v OLOMO Zzjovy
CtRf dzj CMskzlso Stej dzdzy dztso g1 O dss, p- s ¥zQ lesgzdizls ' a2’ ¢ @
sMlsOdzedz HjMwisdd Islsw fMddzsjLco Odets O-BE@GMdz Hy
fsd "HjteddR CoteHddOy' 2ddn MisdkzS t' L dskod I

)| nfSH' HOdzts’ tesBtslsd MddzlsjLtsoOdzs HOO oW
C Ot Oyd &ZOds' H(ssdtsnm, ¥ CNBRES ¢ lsd § 2 HaBEEFdzste Oy j s d d

ods Hiswtsfnwao(IQ):Nldg’(Oﬁ,'(COIll-i;)z(L) ¢ dz@uRE ply | nlshed[ LOHJ
Ln=Lai Nd, Smi Yb,Bipy-U, - § § ' tcHheni ti40% j dzOdzlstetsdz' dz) . & § dzOH
£ nlso ] wHy das o) b sH OHH-NYREN &) Rals @IS ff DU [ &5y
dlstczC skztclz ¢ tseRfddf) GczEdquizBWEpYJ tesL " dWtcso Odes d3j Is
t dlso.

V My JCIstcOn 1 [t Oyd sixstlzBo g #] tetkaivgoh,dzYibe [ Ln
MfsMmMisjtc" cOs Is: Mw 9" H dBIlsdd ddr ftslsaldsm fWMsC
Hdzw Ctd3f dzj SMded s M sdzES " dzh dr dZOdzlsOdets” H' 9 H O
md dze dzj sz . ¢ dZOdzsc ' YydzO C Otcls dld@hel M tsisly 1o’ d @'Glsiz’ f
dzj 4 S 9" 90dzj dzlsdz’ Mls ftoslstsdz o a4 Isd dz' dzd = CGtolz{f
fts J dzflztr’ degjrls ctelzf o' Hdesfdets G tsdziso dzts’ BOG dz' Is
H § ¢ts CdzsOCldesets 9C dzOHEZ o ' L MRS HPdzd?2 -
Y Jt' O Is! Mw tsHddz Mmddzee dzj Is, hts e Hydls! i
W ts tcl o dsdzj Cdedalz. o) L ded{X S iNtsiO'd® L H ' dzj dzdzv
LMoz dz2O0 CtsdzlsOCIsdzgz SO fMjoHBE sdsOCIsdzz M$ dzOH s
[LnLsPhe " Mdzzels! Ho O tWwHd 'LiEsteW ddr CERsbgl dzj € '
s8m CdmisOdzls O tizDH Is sEPigT WwOw O &30 . 18 [ThQy, Hdzv ¢
Hols@niO. 13 [,y (Hdes. uvOBd ).

vOB &ZqUuBlstesy d2 &' B YD Qupkfeddj CHidkd R MY sdzkzC kO dz
[LnLslPhen, * F(d, ) = g*)(F+1)(2-1)(2}+3)a(2,d); ** KIg= 2pb(3kTgn)J(FH1)g(g-1)

Ln | F(d,])” 10°FDH 10°DP 10“DH/KJg,| 1 10“DP/KJg, | 1 10°TKJg™, s
Ce | -11.8 -1.85 -39.11 4.10644 8.68123 1.32
Pr | -20.7 -418 -69.91 2.94621 5.57867 -4.157
Nd | -8.02 -1.23 -60.61 0.56514 2.78481 -6.377
Sm | 094 -0.32 -24.65# 0.40414 3.1776 -2.32
Tb | -157.5 -16.06 73.99# -1.15003 0.52983 40.917
Dy | -187 -30.36 -39.61 -2.41699 -0.31534 36.804
Er | 588 371 118.03 0.54696 1.7401 19.874
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BOc dzd sdeszf steW HisYJ deder = MstelzC sztodBts RIZIs 1t 1 dsTe@dz!«
dLi3jdzgvIs: mMw ftsH HJj2AMlsod] @3 Isj B j cOlskzter , HOo dzj &
O tsMmdeso | Wilzldzlsaf@(dizl;;saﬂamsfcj MistckzCIskzter , o MsMmMisOs
tcOHdC Odzse d Oded sdatso . et § CIsdo dzr d3d sUsEB) s dzj dz
Ctodstf dzj S Mr 3] s Odzdztso d34ls Zizs ¢ OtcltePdis g 'cjs € 5
ftetsdL o tsH dzr d3d .

[ jlssH 503 1 dzj Slstsfpddzj L O i sdzlz yJj dz’ d3ts dats € t
BdM( 1 Isddzj dzH dIsdts) Isj Is @ Oldd ts W Hzdfi detOtdAs fla®Ots d L(o s H dz' 3
HdS Otss tsdzdzdlh) ©) (TS €3 , -Befl,2-CoBoH10)7] . [t Hjddo
Cted Mls Odzdzd yJj MS OV MlstekzClskztc®. RL Bjtojd¥ EkHJ dz dzgOW
BOG dzd IsdzOw o s tocd d dBByd o sfls 9 hdesCtsd Isj i3t j te
f OcOBRBOGcdzdIsr &3 sz tcso sHdzd S sd3. 0 sHE®af fH jfisss 2 fipts €
dLsfistczCIsktedzsr q3d BsdesC ted Mils O dzdzOdzY O 15 88 &8 dzgzdf H ®)) P fladf
Hdn dzstef totsd L o rHAUES®td Bdddif HLO )2C tsB O dz' 5 O.
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mrpffaft 1 ARI-FOYFORURY [ s dC [ YRuUSUYMY [

JUrrRsurT ¢ Hrt3-RI£1R£[U¢II?131R11SRMIR1C,[R,
1180 3fRrR 10 T tREJT1LEELR
| Bzl B yd, S zsk dzi) gulk fipdzts © O [. [ .
JHiMMEd?2 dz2Oyd sdzOdz! dz' 2R .z digdjoyidafirtddsej@s d o34 dz

golubchikka@gmail.com

ltedtetsH dz' j MisteB j dalsizls ts dad ds,ts ayf ufddndzjL bfs Isfigw  H dzv
sls HdBSMdHO Mt . [HdZOSCE (6150 3ddd0L W& /IsdP Sdizy j d
fsteB jdals’ d3j 8 Is dej JtetsHsdzy s di'lUdzsg teg 3 sV o L B Uk
Coltstetsdts C sdzj YdzO% dedffsidey) dzs PR e B O] Ytoj HMisO
HOdzdzr | ft5 o dzdWw deds BsHdWdydtetseo OdzdwY f ted tetSH dzts
Bj lsOdzizse 20 j ¢ ¢ Chlsj @igtfrfstosj yiplCtddgdztsino 52 Miso O 5 sk
fnj or . J CoyjMmlse | HtodicsH didgdzisy dithic B § flzty®n tscfc B Yal
COOdIbdAlj SsiBfsL dyd?2 dmMftd Lo Odzd B delstsdzd Is
VSCtOdds-1 j dgld( 1) v 14.200828941006:2010). [ sdfBu(ll) W jdals (1) ,
PAll) /-1 § dels (dr ) B d d3d Is O dagh)-RII1Y /-1 § dely (Srodsf sL dydd § tsdzlz

BjlssHsd Jifte]cddtss Od
ul, g/ d3 sj v o @®CE ] BS sMisd o SH
o 9% pipl tOMmlso 5t Odg ftcd L O

Ctsdzyj delstcOydw s ©OSCIksdo dz
dzj dZlsseo ) fsfdzjHES N j 2
chMsLtej o Odzdw e o Isj yd dzgd
fzh ¢ 52 fuedH & 110t fls 5w dzdz

100 + o] ¢

BzOMMr . 1 My sBtcOL YT
sAOtcOCIsjtedL ts9 Odz B34 Is s
RS MfjCbtesmMinsyfdd, Is §

d3jtdsd d . 1 sdzd W OL detsfls ¢ (
ZMmls Odzts o dzj dzO B3 IstsH 53
fsHlse j oy H-iPHzPC s MS s
Y Meddetsg(dets?2 W OL 52 B J 2
oo™ . , , wg dzw j Ismw d3ts dzls d3ts te  dzdzts c
0 200 400 600 go L, ABd ¢ 6" 2 dqHjdelsdWdydetse Ods
it AN

t dRL &Bj da Habis o tej B ded > dd fts BOL Sowk®{twlftc Oy j

5,739 (15,387)
~ J 3t 1S to BCyRsAipdgtds W JSRS 52 4 n@)fa d,508.1s 6l (
oL HESON tafste s H dz' d3 B § dals ddsds, o3 (91) s5& tcOL Y f tod

oy s dapfly BYj:dzs(r) (B9s0wy d COd ydls. 1M
Pd(l) /-1 4 dzls ( 1 WINPCAI) /N pdels()l 8r dzd fosls Misdse Oder ¢
tcun)=5,920% pah=2, 7 2Bt @ / Gisuc[fr]ésﬁlq’Hﬂzlﬂ OHdBSfMdH O f]

t=20% . §o8=150 ‘®e/ & (i = 150mcH B o Yodmilsfise
f Otese oftSH'. 10 twdf. GtejHMmsOs dzj dz agogfdz:];,lsqq;fm
fsdzzyjdedz’ §j ftod oLOdBSHj2Msodd HIBSMIHO fjt
gu(l)/ W j dzls @y Pd)Y W jdzls (1) QP 40 juls(( 1) (4) Syt

I dudes, Ut SqddzjsdSO fsyj MMO tejL Sisqd dsd dizv j &My j
fedmklsfmsodd kMlsOdOs ddes 0j s MisOydsdOedy 2 to]

50 )

ysts ECOLT00jl &0 dhlsdddzs SOOd&dldujMmSd2 t
Bqd3jls Odzdz dzOW Q1)) el qab( [ du (5B dzOtly do Oj s BOS fi
LOh dlsgp@dsare (40 &dde) .
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ol ffrewdrl ¢f wid
FremfftdrovrrwfostraprwfAafaenfrwlIlrm sl 1 ¢f1
OBHEPtGOR GZOdetsp Oz o U dzf oy Otdl.. o .
wdzmisdIlskzls B' sSSte Odz’ ydes™ =" d&3° ° IsO dzOW Ists
0266 0, -B4, sokdz. [ EZtokOdm: CO, 1

brovaret€®@bpcikiev.ua

m' B W OLslkdmisd: cEjljtsydSd o
o' L des 3O dz" Is dzd o3d WizdeC y' 5O ke dzd dgf M dB Rz § @ 3diz’  dzO C
OCkOd ddds L Oo HOdztas Bls G o & " &k € ® L &zOydes’ €' &z
CjlbjttydSd yddr: MfodkzS shtss ks hobs®il MHEE b
sfMlsOdzedz HJC' dzr €O HJjMwisd de' a5 tc jLEdz@RVHsjsdes oL dEO W ddis
Cdefistclzs o Odzdzw BsH jdz2 dgdr M sdzzS Hdzv o do yJj dzdz
pojHjddz" odMBsCd i d ddn ¥shi s o ifwegts ‘L
fitemfjSlkdoded it dzOf oW B 53 Hzw . RBoudyl § Gyl sk B
CelfO LOoHWSd LHOLdsMs' &jcSts fotddsOlsd yUjs
Wdl Yy BkOd dedR cwkf, Nt fsods Misé . o' v By daez®"
B' 5O0CIkdoddr O® desmfdils' @« ©OCsY odSd&ds0O’ B
dsHdW' SOy v ftedosHdls! HB ' Hifddzj dzdz? OBt 9 d dzd
y! BlBj dh 2 s fw deds g @ ia@Esy dzts dz' " B s s iy d dzdz fiyls
sz HEGS dietskz ©sBCO Ltezyddn it f OOl e dedzk € d3j Is t

HESB o] cts

O "PPhAN

2 R4
HNR ( gon a. ) ’ HNY ™ (dzom dz. )
OH RS OH

MeOH
20-250C . .
“PPRAN" 5 N PPh,An o
N ; /( ~_ LPPh AN
/é\ R 1/4& R' + R N>\(
R1/<o H/\( . R o ITI:\( ||? s HN o
OH : R° OH .
2 (71-86%) : 3 (5-30%) 4 (76-92%) R

OH OH
Rl= Me,Ph R?= H,CHOH; R3=Me,Bn: R¢=H, M. an=cl,cq
OH

I dwe d st OdOdlsl s MY stcd &' -59 PER &3 L kOSC dd

q
333' shMfdelsOid, we' &g Mswis: ] i@z | Gdtzdets

' dzts

H

00

My JelsO®Rd o s dziskp) dets{ddl,reizlishy Asitcts 4z Ovzffdads | 2 2 dz! Is
ablr C dzj sW ' dz' dedn vy delste' o O desMy Jesk dzO® H(
y! sBk ktdWj d df s 8D 5 O] 1 fetzff Ot joH dzt 5 L
tsydSdsd, O L dzOf tsHdds Epe W R @wediizkn daadas"

&z
dz
q
J
iHj deEREIE® et s b 2 C s Mac dzgs ¢ 5 O dzO dz' L

s
1t
jls
59

ol R N
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guv(teffrsuvRrRITwdus? trosAwwy tf1strRULC [suRt O,
(Y wmt St L wrtrRLULU-pnuhn{ffaw 1t oIRrRIJS stouvuva?s ]
] OR Odzthg O 1 |j .M Ofdz' Cusd daed & 7 .
[ sdaj y' €$d2 dzOy' 5deOdzr dzd?2 bkdz' 9 jtefdlsjls ' 3
bahalovg @yandexua

{JjOSy" " &' 3 SCOwesdssddd Sdhnesksodd ' 6¢iMd
"dzlsjtej Mk &O' hdesS) §eOClkdyds L OMstsmlzo Odedz" E
COBsdfhnddls Co S sdmssoksls! MW w¢ ¢ sdf sdzj dzls g
fedddsjte' o, d SOMm' Sdr ftjfOwOl' o, IsojwHddC" o
SOSdsHY Y ydo Ocjdds' @ Hdw dedL ' Cslsj &Y j tOlsk toded 7
CodifsLdy’ 2, KdEcwyusts) dsdis©Ez § sStedlslsw ' yj d3j dzls da
© 5 dz! ' H' €O flsjtej sMmjdjClsdo dz fMls! ©j OCy"
BzC dzj 5% d dzed B toj Ocj s ORd, HOlalkEd ¢ Ota &Gk
i nske BEdEErO OlOCO -6 Lot dduaEdsd dg' alz0. L ¢ ' U dzts
SEOmMkm! CBEts.

[ iy HOds' twostlkd ' odaas fzderOdd o sLoHs ] fiyzz:
OkOC EOIEEOR IS O sdzk jf ' S dzste' Hisddge kj ssHOB] €

o Cl

i,
Wﬂc. o j//o k1k2 R AoH

Cl

OH
s 9 OdzE edfs Yz tefsL tc O RelzeHES st of fiplds® dipdavj diztsy te s & to O d3dzts
PC FIREFLY 7.1.G. IdLdOyjddw Istsftsdse' yddn

(1 4) &z hdzwik tjo0Cy' "’ L H" 23z @2s* oH dlzOB alzg§ i
1 0dzj ydg' Mls! L dzO2Hjdedr 1 & o  Htseo ' Hisl Rtotisj OICRIC " o
Hsdzddzd toj OCIsOdzls' @ ° ftesHESGCI 8. 1ttc' 6 B GteO

104(au/bohr),[ OMmhIisOBEzE Yyd2i Od3@EY dzd SSC Oz’ L 59 Odets 1 &, )

dz2zC dzj W' dz L ZOSsHdl! fw o njdzzcmmq;cwz U6 '] detOtABy 5
fjtejno  Hdde MmlsOdz o, WG "HY 5o -GidP tisdpts-Gyls' HaBlzd W ¢
obcdzj yq o &z B d3413c{dz)ts§ifnc[te®dzlz n G jt®jlsEdyd
{OwLOd)bled o' HEbs' HddT ©jOCY 2 LELCEBILEY ¢
fisj e jfshgdp &z Mis: ©jOCY’ "~ BSLCEdkY SCMJEOdso ¢
sd e .2 OOy’
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drrtrovic YJ4ortomsroRIL R v ) [ [Jues) fulow
R GJwzrv {1 [®8[ U
1l 5B tets9,0O Asdzj 2uplz§ j ZMmuw. [ . w.
1 0y 5dz0dz! ded 2 kdz o jtemdlsjls ¢f 9" afg! CO
rina.sky90@gmail.com

1 sA' Hdg fJdsOjtedlsted s Iz, LsCtej BO HdL O M j dz
tcj OCYy' 2desLHOIdz 2 66" HtesCddz' dz' 2 ctkzy" OBts Ols
SHj oy Odedtf' s elgisie @& s J o dzd = MY sdzlz €

[ jlstss HOdzs' totsBIsd B Iz S Iststp jode >R jdRdfstszbids jo dzdets cla
sdf 2 dz0 wfdese " dzj detse s’ § dofifdesusiRdavPts a1 4 tc D] 9 |
OCIsd @ dapinilsd.o sMmisj 2

1 59" wispidd dzlzo Odzd k2 .H jo€f jdm bCLOORfmedRH " Rtso s° ¢ d Mmd
SO HdLOMR hjdtsets sCMilsOdz Bzt Blsted 3Odes Hd j Mls
s¢My SOdzso 56 5 uq’deIz slsted ZOdes e 5°-16 § Misj tclz dBsdats §

o] 9]
HD>CO C-?sz’JLDH . C-FHH’J{\G}CD PEG-Me C-?HMAD}CDF‘EG-ME
HO DCC c.?HEE_Yo c.?Hgg\ﬁ,cu OH
0 0
2 3

1
1d8BR "  Hdzts Lo jtodzgzlsd EZo Ockz dzO B OcObHiOPH' 2 dz

hs fedosHdls! HB Lddyjdedz?" odmrBSHE o dzOMdz' HBC ols
dddzs jLtso Odz0 MY sdzlz ¢ O-OC Islf ¢ flas e ts e j futsd [ tdddsdzj o 5 fr
L d3d dgh Iz ftsojtendzl 92 dzOIswe oBHC(. wL sls ftedzO ¢
o tSH dzd 2 oS e dzx@ dasdzy Mt s dzizt€ ff i f dBT O.L © dzO® dzO
55
50
45
£ 40
=
? 351
301
254+— . ; ; ;
35 30 25 20  -15
lg C[Mac. %]
tdm. 1
1 tod Mizald Wdzts9 | dzdsy d dzOH tsfiglf Ols dz' 5 deddL ‘dEdskz  H 2 d3C Iz
fso' WL Odzs L dzOwWoedz Misse o 2tets Bsdzy € Ezd Ho tsSn
f* " Hodh ks ls! @' H tdds Wiitsedeff@z dZfQtzOC ojs L Yy d dedz’ Mils'  d3ts dzt
Lo' wWLGCEk L ydds 9" dz fsyddzO©° Eklseotstes 9 Olsd 3" yd dzd
I ZHts9 O BHjtey Odedn MYy sdzzC § "+ Isfigt]j jicHIs tg SAPS 51O dZd
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g1 RrRIJoovw 17 ¢@f Wrwys8rarL wf )1 ofwy fsrovf
18 RI{CURIOfun JfroRrRIUI I fJwarpt 1]
) sdzH Ote ] dzQ 8 2s.j ddS, s Ntelzd . Atc@Mddzs € [ . u.
Isd’  oafp $d2 d&z2Oy' SdzOdz! dzd 2 bkdz 9 jtemdlsjls * dgj o
‘Wzmisdlskzls B tststee Odg' Yydets™ "' 3 ° ° dOWIlssa®
nataliabondarenk@802 @ukr.net

[Bijtdeg 20 L O j dzj C Istetsdzdzed d3dd dB didgtieddO dsd  fftctg dOeC QUB'
CzOfmtsdz toj OC Y 2 yYydSdzsfted HOdzdzw . v jtstejIsdydzs  Of
btsyStgk Lis L dzgdR W OCkste' o, KkOSHR w¢ flsjtedyudzO IsO
we' 2 odLdOyOsls! BjrOd L3 oL O dBBsH " .

lteOrBoke yd odmtsCd?2 MmMddzasj sdydzd?2 ¢ sisj dzy’ Odz
sB zd3ts o dzj dad 2 A L H Olsdglstglsdzts dait sz dsjddzj QO ydz® alzf = M d
Gjlsjtetsyds dz ydzed - ftsa’ Hdzehf B3 dscff dzOeds( Ccsistelz]] fitpls @itz fizlz
ftocdtoccHdtsets Cd3Oteddzz k3B j dz' W | te s dzlz .

[j% HOds  tsesld BhkdAs -(BdTus S hdiyd «
j 2O 3" dzts Sajdls ts-68q 83 Is  ZO ' dzts &3 Is dlxzz B | dz' difs o OISR | (t6 dz
Jdzj CIstetsdzded d3d o d B¢ @eRe J WPOC Yy~ 1 dz MO

CS odweddtsiy! , dof LOREAEERE jwdz' i dess@idded ® @i dzls
ZjcCts fesk' O ftod &OCt' o Odedz’ © [ f A0

NMe,

HO o} O
=

1 .
DMF, 1500cl OH R

aR=F, b R=Cl;, ¢ R=Me; dR = NHAc

v O¢, 9 dzOMdz' HIBC  Istgtddsis datzidz @&dsiOuzifiz®ORyO dz'tsh 57 2
oL O @BBH2CG' HIEstsBMdW j dz' dz) jSaaDidls alas € Y dsisdd@Wsd O-HH EZC Isd
tej OC Yy ¢ HM 'HRH@ED " 9 Od3' dzOdz! des™ BEHBOd. 1 BHOdM N
Me:NH d3ts y J ftcdotsHdIsd H S z Is 42t jHdede's f) 2e0uszLN t§ "datf)n
' Odsk BisBigddzbad, Ud § S-MAskdifse teBedd diz) i3 Is d-dzlz dsB §

Wjttoaad o dzOfdz HiSC odzklste’ hde! sEsdzj S Y tedets’  Ols (
@O ' o Ok dzOd! dzsc s Ol dk s Otcs Meadle. s DO WAOE) Is dr ' Wzt ¢ Ik
hts My etz ‘ Hddzd 5] HEOEDWEOBL; OCYy ~, "t

ROz HCsds odzlste' N dz! SEsdzj Chdpattdesets § jtoj ctolf 2o
slstkCtc@dnEB@EES &ZO L ODfsht G tEsME 5§ '
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gR1LU[) L (0t dARSJ WYL RM T ImwrirRm 1 ¢ Ju.
swlarfwsots o-Aphpo v ALY RLMM )muw [ L1V
t 2MdzOS1 fdzdd O HCtodif i) SCA M. dbj.y! 1. w.
yjtedzg 9 jy' $d2 2Oy’ s5dzOdz' dzgd?2 kdz' 9 jteMmdlIlsjls
olha skrypska@mail.ru
[ Mis@lzdalOMsdz o Oek HBME HddS & ftedo jtolsOb Is!
3" Milsw s n dzsdztsdzts o 2 SO Is' OL sdz! dzd 2 yde¢< dz .
BOCIsjtedydHdzz OF Is dro'ddztdidsts dzlz notchOsHR]j Isizls H2ts ¢ dzOH k2
B' Bdzse ' ydets OCIsdedzdr M sdziz € .
ltidoOBdzdodds BO' Clsisdz Hdzv -Wnj" drdh dafdzts dz,s ) dzC o
3" Misdls £ yibejtsdilz  sdtsy j dzdz W4 dz dz' dzsG s
fJjtemMtf jCIsdodzeddz toj OcGj dzlstsdz Hdzv Bteec Odz' ydzsets fd dzl
HO' dsydzde " MisOy" 7 Wkdilp'stsdz@®dz'jucy Odzdzy t6' L dzd = @
we fljdey 2dzedr B sdzseg' ydes OSCIsdoedzdrm tj ytse d da.
1 O HOdzdzW d3 H Odzts’ tcsBtslsd BlRzdzs ftotse j Hj dzdaw
ftsma' Hdzd m Is' OLX4dy | &z dzbdgddt=ait)y)-~ * dztbdetsda ddzls j L W € &
LHAR fdets toj OCy" ' ¢ -d tisdfdiz- @asttizizizz 1 H° OL SO©E30-azd d3 -
Oy IssW j dzts dzts ) Edsso O CEftesC OlsOdz' L Iz l L
ls‘tsfr]cjd3‘QOteBOLthsd3 9 Bylkte " 2 Cld mu&E?2 a‘nq’ﬂzisth’iqb
yqS dazsC tsdzgH § dzm Oy ' =~ el CogfdpaRslsdsstc s yis @< y' v f tetsls ' €
tcj Ocjdzls" &9 o OyJlstsdz s d ¢ ©® clg,Lsfqlﬂsdfalg‘dzdzlydsOlfr]ujdzdzﬂzd
ﬁ“ o e
S CICH,COOH
X
1 2
1 Od3qd f ¢ 0L OdzO By dzd o ' Mis: W stcd3lz o O dzdzv Is *

sted S sdif Sdzj delsdzd m  toj OCHB R H dzd®™ ISt O tyielrdzda d § &5 t6 d
340y j Is d dzt-Gg jids dialzn-2(tighstsialzlelz L ' s5fj B -8 @8OV § 28 w®q d
Blesd HEds(2H OBEREOYjIsdd) CkOeddsd), %SO (el ¢
Cqmisisd & jlddse sdiz -HdLdads'" " j tzdlds ks'te@ dzdzv o5 2, 4

O __O
CH N cl CH Nm
gy Q s
\/ \/
N s’ N s’
R R

3 4
HR=1d3j sf? dzts3ztzidz

wdzHd o ' HzOdz! dg' Mmis! SH | oy Odzd n MY sdzlz ¢ f HiIso
~nlos@ROIssctcO ] L zazmhe@®edd ¢ d ¢ Mmdatsc s- H Glzdiizdizls dzts
odd ' o wy MYQ Ccdg’ o

[ sy j§ dzdzv Odzlsd a3 CtetsB daets’™ IsO W zSyphimugumdzts™ H
4414,P.mirabilis 410, SaureusATCC 25923,P.aeruginosaATCC 27853,B.subtilis ATCC
6633,C.albicansls Gcerevisiasgs 1 ff ¢ OL Odzd, hts HjWwCe' "L MmddalsjlL
f sdy’ Gldzd o dz' Mis: .
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dgR1LU[) P fJworwfwuv [srar ol ¢l 200 VP [JwlrtRrRY ¢/
I EuyStsofg, SO whp.dez yy sp0Odz ¢ .
Yyjtedz 9 iyl $d2 dzOy' s5dzOdz' dzgd?2 bkdz o jtefmdlsjls

buchkovskaolena@gmail.com

) sdz Odz &' dz (1 dde) LOoaHwSd Mot o kd2 COd d
ZOzCsosets SO Isjrdesdzse ' yYydese s L dzOyJ dedg?v . v isdiz O
2O o9 HBME sdzOdzj dedgv * Mdzzs ydr ° totL totsB dzj dzdzy dztso
dj IssH' ® tHJjtyOdzdzv 1 ¢odz ° t6jOCy' w Cdmdzs o Odz! dzts
Ty OO d®Odr detfRn o OCY' 2.

10Bd ftoetseo jHjdets HBMdz HY jdadzw y' * ° tej OCy"' .
Odz' dz' dg, Odz' dz' dz ¢ Htetsh dzsted H d b O RBOdiz" 2z ] tefh tmde'sW
BjdeL 5 czff j totsC Mg H .

VvV tjLEkd IsOIs®
Isd &3 § tOlskzted fte
‘& Yy Obktt), f

foso jHjddr HeMd HYjd' oMmlsOds
syj Mk, Eodvtdscs N’ oo 'iHdsh j d
q rqu o R HBKJ tcde@asp ] fatE kO & 6z

vOBdZddE% . H fd Odg' dz' degz L Oz y dets o' H EZd3tso
stedo Odz' Milsg2 fgdsdeld padlz

o Tidrm v IdR'w 1] 1da A 1
ojasgj |t BE P fjecy. ftiocy. friocy. f
Isztc O, ©j OGj d; CesHsNH3CI - CeHsNH3HSOy - CeHsNH2-
(NH4)2S:08 (NH4)2S:08 (_ sHsCOO),
293 1:1,25 63 47 51
1:1,5 74 53 56
1:1,25 60 46 48
323 1:15 70 49 53
cS¢ odHdes L sOB dzd y* , L ' Hodh j dzdzgw o3 dzOH dz
f 5 &’ om & ez L s hisD] 6O Ok dad i & HIB v dzdsv sk LUst diis o dz,
H Iz &3¢ dzj f osHECIsdo dgts o dlsteOlstss ' dz' y' OlttcO
umqmqu 6] OCY' 2des’ Mdflsj . 1' dz O2edh d2 &
¢ HiotST trOgkiz 2 fjthmkzd ¥ Ols, | OC yizoRds dzh g i lsjddd
¢ HisMbe@®BE@s?2 fjthbd YWOol. [lyj, fwsyjn dMH
Oz &' gz Mbklsls® ot Lom;q¢glaqgsmqmﬁmmmq ot &5 @GE

Odzg' dz' dgz ' BjdeL 5" dzff jtesSMdHE odm' R slidzL flAODQG Ieafzy
MdMmisj &3d Ods dz'-ddBS'da Risfiflg demiz@ds W Ols .
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INVESTIGATION OF THE INDIVIDUAL, BINARY AND TERNARY  CATALYTIC
SYSTEMSIN OXIDATION OF 4 -METHYLPYRIDINE
Zhexen G. S.Tolemisva D. K, Bilalova S. O.Imangazy A. M.
A. B. Bekturov Institute of Chemical Sciences, 106 Valikhanov str.,
Almaty, 050010, Republic of Kazakhstan
zhexen.g@gmail.com

Wereport herette investigation ofhe individualV20s, binaryV>0s-SnQ, V20s-TiO2,
and ternary»0s-TiO2-SnG catalysts in oxidation of-fhethylpyridine(4-MP) to isonicotinic
acid (INA). The experimental results were interpreted by the quantum chemical computation
(Gaussian 09 W)We studied the influence of oxiaeodifiers on the nucleophilic properties
of vanadyl oxygen and also on tHeprotonation enthalpy of methyl group of chemisorbed
substrate.

According to experimental data, conversion @¥1R increases in thillowing row of
the catalysts: %0s<V20s5-SNnO<V20s-TiO2. In the same row, reactivity of the methyl
substituent was increasing, indicated by the position of maximum yield of pydéditdehyde
and INA at variation of the reaction temperature. Therelghatvs that modification of XDs
with dioxides of tin and titanium brings to increasing the catalytic activity.

The activity of the ternary>0s-TiO2-SnQG catalytic system is possible to estimbge
the shifting of maximum yield of pyridird-aldehyde andNA to the lowtemperature area,
and also by decreasing in temperature at which aldehyde intermediate disappears as a product
of the reaction.

It is known that Sn@ may increase mobility of the V=0 bond in theQ¢ lattice, thus
contributing to the intenBcation of its dissociation and reduction to ¥@ne may consider
that in the vanadiurtitanium catalysts with Snaddition, this function of tin dioxide has not
manifested itself, because an extent gddeduction in the threeomponent YOs-TiO2-SnOQ
system has been approximately the same, and even less, than that indbmpesoent YOs-

TiO2 catalysts without Snfadditions. Probably it depends on the fact thatSn&y play a
role of an oxidizer in relatimto the low vanadium oxideBue to thisunction of SnQin the
VO2-SnG system an oxygen rearrangement was observed: @a®reduced to SnO, giving
off its oxygen for oxidation of V@into V-.0Os, and the formed SnO was easily and rapidly
oxidized by the air oxygen again to Sn€ence, it folbws that Sn@may stabilize the structure
of the threecomponent YOs-SnQ-TiO2 system, giving off its oxygen to vanadium and
facilitating reoxidation of the catalyst by the gas phase oxygen.

The obtained results demonstrate thatzlgWes to \bOs new @talytic properties in an
oxidizing process. Increasing activity of the vanadium oxide catalyst under the influence of
TiO2additives, in our opinion, is associated with the change of chemical and phase composition
of the catalyst during its preparatiorhi change influences on the reactionary ability gD3/
oxygen. Titan dioxide, apparently, weakens the V=0 bond in the latticeQsfavid promotes
both acceleration of X0s transformation to V@ and formation the new active centers on the
surface of theatalyst, increasing its oxidizing and selective ability.

Modifying V20s with simultaneous addition of Sa@nd TiQ leads to an increase in
activity of the ternary catalytic system in the @ation reaction of 4MIP in comparison with
binary contacts
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GAS-PHASE CATALYTIC OXIDATION OF 3-METHYLPYRIDINE
TO NICOTINIC ACID
Imangazy A. M, Bilalova S. O, Zhexen G. S.
A. B. Bekturov Institute of Chemical #&nces, 106 Valikhanov str.,
Almaty, 030010, Republic of Kazakhstan
aldan.imangazy@gmail.com

Nicotinic acid and its amide are vitally important vitamin B3, €atalytic vapor phase
oxidation of 3methylpyridineis a promising method for obtainingcotinic acid Individual
vanadia is not sufficiently active and selective in oxidatio3-afethylpyridine It has been
established that modification of,¥s by additions of zirconium and titanium dioxides results
in an increase in activity of binary catalysss transfer from binary catalysts to triple M-

Zr-O systemis accompanied by the improvement of catalytic propertres a gagphase
oxidation of 3methylpyridine it is possible to use air oxygen and carry out this synthesis in
onestep.

We have compad a catalytic activity of threeomponent catalytic systems in oxidation
and relative reactivity d-methylpyridine It has been established that for synthesis of nicotinic
acid from a less reacti&methylpyridinea more active VTi-Zr-O catalyst is th best one (the
yield of nicotinic acid was 75 % mol. at 2@b). Thus, for obtaining relatively lownelting
nicotinic acid (235.3%), a more active VTi-Zr-O catalyst is required.

A decisive influence upon catalytic activity and selectivity of the studied triple systems
is produced by their chemical compositionOFHanatase has been used for the preparation of a
V-Ti-Zr-O catalyst. Xray phase analysis has found only the phase®s/&hatase or
V2Os/rutile. It is established that the dissociation rate gbaincreases when using titanium
dioxide in crystal modifickon of anatase. It increases its catalytic activity in oxidation of
3-methylpyridine ZrO, stabilizes TiQ-anatase, preventing its polymorphic transformation into
rutile.

Advantages of using this method of receivimgotinic acidfrom 3-methylpyridine, n
comparison with other methods, such as lieplchse oxidation of-Bnethylpyridine by nitric
acid or oxidative ammonolysis ofr8ethylpyridine with hydrolyis of the formed nitrileare
follows:

- Onestep process;

- Using air oxygen as an oxidizer ingtleaf nitric acid,;

- Using water as a solvent;

- Lack of fluid and solid waste (the principle of "green" chemistry);

- The process is carried out in the continuous regime.

The optimal composition and wasteless technology of the modified vanadium oxide
catalyst with high activity in oxidation of-Bnethylpyridine tanicotinic acidis developed. This
catalyst was tested on laboratory installations. The yield of the target product %sis ¢ase
of complete conversion of@ethylpyridine.

Even with the best ntlified vanadium oxide catalysts, binary or ternary, the maximum
yield of nicotinic aciddoes not exceed P& mol. Therefore the current problem is to research
a new catalyst of the direct oxidation efiethylpyridine tanicotinic acidwith higher yield.
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djuyjdedjy tHtsdzsisd D dBBjyHE deOdetslstelzB C OB o
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q L (BjyHE fMmlsj dzS Odzd)
o 3,35 6,00 9,00 12,00
9.49 (BNNT) 12,82 15,89 19,35 22,81
9.52 (CNT) 12,86 15,92 19,39 22,85
10.18 (CNT, BNNT) 13,62 16,68 20,15 23,61
10.85 (BNNT) 14,39 17,46 20,92 24,38
12.23(CNT, BNNT) 15,99 19, 22,51 25,98

Its afmjrn Mzeyows MsOBddzdL Oydw fjtoj mntSHASEE
Btsdzj J 9" GSH dzts 2, Yyd @3 MmMlsoOeddzdL Oydvw o sdazsmisd
MftcOs jHdzdots odzgj LOoadMmMddssMmisd ls di3i - OdzedL 3O tSE
Mistots j daths totlz® s € .

Rdzls jtoj Mdets tslsdsj Isdils! , ylsts or gtsHdetsMmis! MmlsOB d dz
Milsj dats € sOC Yy j dadzj 4 Is 1 CMistej dizOdz! dgr 2 nOtcOCIsj to
HsMisdeOjIsfmw fted Btsdz hda L dzOyj dimffe = M jHuydj Qlegjvis tc
OISt lid 6 d {jdid SOC et o Otd @AzNE SigB OO d dgif &zON §f J

(CNT), (BNNT);
dopt, Estab D, Estab dopt, Estab D, Estab

) tak( B 24&)j 952 | -432 | 11,14 | -8,0 | 9,49 | -42,8 | 11,11 | -20,0
) tak( B Z®)j 10,18 | -37,9 | 14,80 | -13,0 | 10,18 | -37,9 | 11,80 | -19,7
) tox( B 24&)j 12,23 | -42,1 | 13,85 | -14,0 | 12,23 | -45,7 | 13,21 | -20,5
} tox ( B Z®)j 10,18 | -53,0 | 11,80 | -24,5 | 10,85 | -49,9 | 12,47 | -25,0
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ACcOH,rt. //

ACcOH,rt. N\OH
H,NC(O)NHOR H™

o 63 95% 1
X = H, Cl,Br,F, Me, OMe,Ph, CO,H

0
Ar =CH,X, C,H.S
N. N- R= Me, Et, Bu
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W j( 69-99%2

o

H_ /7 X=H,ClBrF Me OMe NO,
Ar%/(

M
80-92% 4 65-86%63
X" X=H,ClBr,FNO, CO,H,OMe

/O MeNHC(S)NH,
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HO o S N A Me |

Ar + Y N 5 S
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sHYYyd L Yy! G ts, dzOd3d HMdz" H »dpJjddssf dO dzls d ts
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tOMmlso s’  dzOFa@fMdzB)ds D aMRFaBi(00x 00, 4), o Ctlstster n
yofmisdydesy L O&FYjsdaikdd s dzts o

tdJLizdz Ol tjdzlscj desW OL sotsets OdzOdzdL O f tsdzlz
fsCOL OwzPMB] Ybted j % 5d Sidsts s2ARiStifeddlsd 1 e ®F'j s H d BC
ftcdotsHdls ¢ ©BtOL B9 Odedd MBBlse piPkdzE [  B2068B | &1t
HOdzdzr = BBtOL Yyorn tBdzOtclkzy jdets ftoedMmlzlsmlseadj dzj B S
BiFe®;, fMtsH jtey Odedj Ctlststes?2, 5 HOdzdts ji3 oy jdard joatzdy
Misjfddd L OdiBY dedORASEAGI®O] s (wOCIsdyl B§Sd daj
tcjLEzdz sOIsOd3 tcj dzlsc j desW OL s sG 5 OdzOdzd L © BI dz
Ctod Mls Odzdzd yJ MCstw2j ks’ B j 4O Is o tsBatsPaFeth, j tcted b Raz! IsOls!
Colststotsdts ROEdA sty Wi i ddzd Is j t6 Ols Iz FeDodsd H O dzdz d3d H dz!

1 © sBtOL 59 Odad | Iso j toH '™ =~ tcOfMmlso steso ZCOLT
toj dzlsc j dztsW OL sotse s OdzOdzd Q6 M ddOtrjdds] dEdtgd friflsCRaiEHgj Usjts
ey hjlsCd Blzdzdzd s Oy jdis tafts iCOdfdd dj. el st v & dxOT d Jf fipiek
fsedztsh jdedwWw o 5B dzOMls di tho a6&irdisth © GipEOMGjOR Isg 2 L Iz & |
00dzj dalsdz’ | Ctdes©23dWO Mo Wk j BtcOC B O K] d&d (32 050 sy
LOMd Isdz" d3d fted LOBINjdedd dodetse o dMmdzls O d tsdzO d3
G L dzOydlsj dz detsj otsL teOfMmlsOdzd j n 6020 WY s ISHYHE 1 5 dzts iy
Mstslse jIsMiso k8 Is HJWIStGd:SOl{dEFCBC{Z.rZCBIDﬁsﬁﬁﬁZ@%@f@ fitf st
494t R Ot OCIsjtedL zs Is Hd W Bted3Oyd sdzd21 jFe (R dzOB Odzd
IsjlstcO1 Htod Ud MS d A d3ff @D F eF@if ILELEE] o 43R slso j YO Is
9 0dzj dzlsdz" d3 C tsdzj B Odzdw d3 o W L 4. 2 1 Rea( 1)AdR d)fridsieis @l H
Mz hjdedd odzs §scdsh jddy o of MsCsyOMmistsisdzlzs
dsj dzt M j dzd v IReidzd dz tSfiffjests L) j@2dzis to f U 5 ) FeEHO H dOdsjOE, F e
d kd3jdz' M j dzO@] Eze & )As®d { stsd3 -~ OtcOCIsjtc dL d3j dzj dzd
tsB kZfdzts o dzj dzdzr R 9 Odzj dzls dzr o3q d HiWstedzsOyd tsdadzr o3
sSBOLBoaOdzd] o jtH'™ n tOMIso siso .
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cift #"wlrsvtfuwsflwyr rdefddagurm goug [ 1 ¢4
Je1 IR ZRAANG | JHeROJLUUIFNHI BR[ wy) [sud) L] [
rdeldz’f .t j¢! Y5t dBOY] delvisslsl' 2 wdz Sj*ody 1. @
1Ldzfanq|s|zlststm @dgCipdets” =" B . [ blizaqdiiin daSdde O dzt.

r Jlssdtem: Cd2 HjtyOoded?2 Lkdz o jtemdlsjl * d
amdykur@gmail.com

clt MijChtsmMSsyf' ' Blkds Hshd HY.
-@ ds'frislgleg) {2 LIS C3MOL sdesdg. 1 O o' H A& dab
esmmdy sk, yv Misdkz¢O ' mdakz' o
"2 W B dadz 2 (tedfy. 1) .

TieHaAMiH IiiMiH

tdf). IEHBo O kOkks®jt' o ' dbkdjt@h v Oktd o
L -GBSl sq &2’ L 56 MOL 5detsds

O dzOdHCLl t MY jSlte' o shdzse d-Ozd-RekOs s ds' iUt A fp@zizts d
Mo Hydls!, "t oads M H' ' dOd dedaBClz ME QOO WD W
[ AGd7 ~60%, O o df f19%. | B Mls Oklssdj ttddnrn Wskd
My ' obj dedats ' dals defd o dats s GRLY HL' &' d@QiEls’ o dackfielbOlMstsias 3
U=10, 0. ;3.9 dTU=A @, 5. ;B.o dGlUEH D, 19. G34)iH( o DOk
U=5, 9. ¢3. o dfU=B 9 6. ¢38. o dGUEE [ 7 Q. 0B. cBLd Ml Clstc"
or fufd6f ted Mizlsdz' 2 fnquqe@wgtstqu;ﬁms&m) B.adcdzOdzd 1 to
U=14, 4Q.0dL 0, 19. d® ' Hdzj fj dBl(12)iHS C(YLjekbdststdf oH ' dzO ' dz

- WeBEEGNH)sleGo | Mt ¢ CAGEPdLl s s d
HOs dzdets’  lsOkIstdsj tdts’ Wstdd (IdeDudsb. K" § e o g
L OdOdztse ' yded 3 Mdc dzOdzsdz H ' ‘UezD@R Haks)d. sIokd s A3kt
Isj B j tOls z tc R93B353s dzls j 6@ ¢fz" Mls H ' * ZOB' dedets’ W tstc B
~10% H-8)%.

1B cft g s2w9 ¥ fad6f ted Mizlsdz' MmdcedzOdzd Olstsds o
“CA)H " " B dzdzts’ s Ok Kits 34 6 oz, U3 df Ul 55, §. o5

u=167,7d3 . , ' Hf s9 ' Hdzls) . sdedzOdzd ydn Qe 3" o
tej " Mistelze Is! Mw L d&3j da=65 4, WzBgHgddned, oqidi =4.155 , @. d3.
U=150,7d5y. , 9" Hf ts9 ' Hdzts) . Pa' H dzf iy dbugvj C B O dzGdy Cots ¢

Hsf sd3tse s H o tsdHMBAZAHSQOR] IstsH d €

s 0S¢ dd3 ud dzts d3, o MisOdzts o dzj dets N d fhsszz-Bdg'dakzt8 © z d
B Isddz' L s&€UPOls hipdizds W S H ' ' di®s) dg, [di@ e defdav " Mk d
Hotsn kOkltdij ededn VW steds.
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trod1rr1v1¢ JYrRuusd [Jwe?srRm wu s uwl Jwr w1 L
UOAN [ A b1 wl
[ dz" M 901l PMdez. dedy v. [ .
Il dedzed Yy $d2 HJjtyOoaded?2 fJHOGGBGE yded?2 kdz o j tef
beat®403@mail.ru

1 OHRBHY jdzdzv B ' SGJjdzdedrm Jjdzj Bjdzls' @ HEs Htso ]
ftedtoesHdy yYyddzded¢d (oddi3sdo Odedz" L o jternde sEts N Otck
sO ctmf fw@tzigs®t Mls' yd' otHd, MssCd Mm' d@ ' C s
Cosdgf dzj €' o) . 1 o34 dzh j dzdzW o3 Misk B' 85GJ dzdzd ~ J
stcOdzmW sted3OYy' W M sz OLtllkz fcodwL Odgj L f tot
o tsH dzd di3d to s laROFES st des o3 5O B Msi®MzfetzsB OB REE o SH
BZOHARSHYIs: MstsCd, s &3 Mlswis! BOECOLt MftsdkzkzS O
ftocsBdzj BO odHOdzjdgdz?" L otsHd OM@sds 2dzse s OL Blsiz.
Codztso dzgd i3 yd @B8s. 3, dgtsthig d fiss B0 dzw Isd & f tseo jtendzj o' o
9 tojLEzd SOl Od@sdzg W' COyY" ' ; tosL ¢ zOHOdzgdzg? 3" € tots
(B' dz€ ' o9, Mmjusodded, dkzCdzj dtsodrmr SCdhmdsl Itsht),
1 OWoedz Mis! Bk ‘susHMmY " diidalzte 10dgg'ddStcOIsOd3d Mo ' Hydls:
otsHd ftsBlRlstsoaddid Mmls' ydzddzdd o sH O3 .

LteOdd ydes HBYEMIsdBO S tsdyj dzlste Oy g Is dzts Gass H °
Czdz! bztkridsls o tsdts asHBCtStedMisizo Odzdzy ( ffts 9L B O
OBts 20l REdH' . SHOSCNH yd Mis! Odktd ¢ puttsfilso:
mMijtjHBadh O.

it sLtcsBSC O desodrn odMsSCjiWjSClsdodedr Isjrndatsdztsc
sydmdedrn MfskzHOR, O LOCtY bkHBME SdOd] ddzv * fmd
M smse ' o otfasdz) glzddyC Hoz dzj HisMIsOIsdz & tSYdh j ded =
1 OfmMissmMikzo Odadz  Isijj rdzlztisdemcl " 'C Odg” ISt f 5° H dzO dzdz' L H
OHBMEC sdzOdzj dzdz" o) Oc j delsdats’ tsydmissd MbsS o L O
Zlso stej dzdz? M dzOB Gist ts i @ dzdzBdsdsdas e A Dd 68, hs
y' dzdzd &3 HtsB tod o ts5083.

Il zdzd ftetsojHjdz 2@ dieg Hzo @ede8zy tetsL yd dzOn BjIs
SMOHY jdadzg" L SHdsyYyOMmMdd &3 o d dzlz | jisddglzddmls ‘o 1 dz'da®d y P dztd
sflsd B3Odz dzgd s Ed3ise MOHY | gt ZPdsdz § tese 5H QdzeEfg &z
fMisj R sd3j Isted ydad ~Mg?) tNH: POR (te; j1c1:1; 1:1:1,5; 1,5:1:1,5;
1:1,5:1). pHLIR @9 oUdss dgdfmdP-r o ' H 7 HEB 11.

1 0dzdh Cs9' Ctdpyj dzlstcOy' ° BhRdzd o MisOdetsotizj dz' L
odL dzOyJ dzdzv ' tsdz' 9 Odtsdz' ¥ dzO tsMdztse ' - asLdd ‘od3tdfHe
9L O iBBH "' -d3tsLdz’ e @dBAsHAzd23 tetsL Yy d dats d3.

b dzOdz' L 8 yd jt€jmtizjdm dsdg)jlddls © dz' dzq ; dz’ Bzdzs o flsOd
2B d " BYfIkdBOd dddid ke d YW tc@®digdylkz? dety O | Galsts:
f syoOlCtso ' 2 NHsABijSBIOcCRE Ptz 9 SO Mlsjn' sd3j Isted ydzi
Mg NH,“PQ*= 1, 5:1:1,5. 1td yY' tdsQoipk-Edion hstcs
52,69%, PO i 96,6%. v OC tshiyls Codzts o dzj dzts o Giipls & 2 §)® dzdz'f o' drj tc O
HtsB tgd 9O s Is d B30 dzMglzdNH, PGt ©1,51: 1,5pH=9) HStE' o dg
33,07%, Blsyj, W stcdizdzOgNHLPQEH® dzZtsé ' HicOls Iz

Is
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s{douvfchAwmt V1 IJre rrwiR@WAOL [T wodf ¢1 v wl
mfJtRrRr LI 10Ut wd
| ted3tsdzj dzf s s1O.d3dd .0 O 7 .
MOtS ' oaf! Cd2 dzOy' tsdzOdz' dedf 2 kdz o jtemdlsjls

ni2@mail.ru
1 OdzgsH" OBBOdzlsd HJjIstsdzOyY' 2 desets MmddaesiLt 2 (r1r1)
y' ¢0odn tB' ‘Cls' a9 MmjtejH ydmdzp dzief D dz'das.e d F fdzem ts
Thdz R oy dzdedr 9 d&zOMIsde sMmisj 2 Is j , hts oftsded W
O3] stesotse s oL i3 telz. | Of OL sdz 18 L dgdstc” © ydn
l zOMmisdo sfls"’ ftso jtcn dz' rir L Odzj ) Ols o' H
Yyofmls @de®©L 9 ° tsydh jdzdzv Mdetsets B@BOIjte' Odzz. 1 ¢
Cdmdzsls ' dzzcd' 9 ftodLotsHdl! HEts klsotstej dadg? to' L dzd

%ZOo ' ls' KOCO WhkdHO®B) dZsOd d&zO R OLOCkjtdimlsds O,
6" Ldetsy . OHOY ted dzr L -fFpUutcEBtpd Qdsd HJ dssdistclzs Is-
HL jflss j dzy' Oz (8) . U >050L ‘B yddjdsd dzeAOW a dz' dyls®
Ok desS dMmdzsls, j% s yd ¢ HiOlss OdzdR fslssdz o

160OL S, wCd2 Bhkdts oL Wity oHdissssdiztzdgy j dedz”
HisfMdz' H dzts d3XlanocazipiRgsiearcl ¢ ff sdz' W) B J L LWChdsAs fiflz od@ dgdevls
i BL B tc Hsfdz" HYy zeo Odzd = Yyomlsd dzts ¢ Blzo 9 dL dzC
Mo ' sdztstetsL ' 8 9 Odgdz? (Zet asi zer Nano BSd&a vETrn
0,01%&E ( BOM. / &8 . ) ' HEBL 5k MlsOdsadls! 48RKN4 d
41N (tsLitH' &z 5 yddzz yOmlddtsS). | OtWH
fsLdlsdodd?. 3fde® dalgdz'® daizL Sks@zd o Ok 0w dsd . H' Of OL ¢

SSOGkzWwY Uz stec Odz" yded dsd MmMsdzv 3 o HBEZOO' Is! 