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UDC 615.838.7:551.352.4

DEVELOPMENT OF OPTIMAL METHOD FOR EXTRACTION OF ORGANIC SUBSTANCES FROM
MEDICINAL "DRY" CLAYS OF GEORGIA

N. Bokuchava, N. Devdariani, L. Ebanoidze, D. Jincharadze

Resume: Goal. To determine which extractants, or their combination are optimal for extraction of organic com-
pounds from “dry” peloids of Georgia. Method. For extraction of organic compounds was used Soxhlet extractor. To
determine and compare extraction rate gravimetric method of analysis was used. Results. Scheduled and performed
systematic research revels optimal combination of extractants, by which maximal rate of extraction was reached. Con-
clusion. Sequential use of acetone and chloroform for extraction of biologically active substances (BAS), humic sub-
stances (HS), long-chain fatty acids (LCFA) from peloids is giving optimal results.

Key words: natural clay; dirt; peloids; volcanic; oozy; gravimetric; extraction.

YAK 615.838.7:551.352.4

PA3PABOTKA ONTUMANIbHOIO METOAA SKCTPAKLIMM OPTAHUYECKUX COEAUHEHUIA U3
“CYXUX” NEYEBHbIX PA3EN rPY3nn

bokyuasa H.B., leegapuanu H.I., 96aHonase /1.0., OxnHuapagse A.T.

Pe3lome: Lienb: BbifABAEHNE SKCTPArEHTOB MAN MX KOMBMHALMM A9 MaKCMMa/bHOTO BblAE/eHNA OpraHNYecKmnx
Belects M3 “cyxux” rpsaseit Mpysuu. MeTtogpl: sKcTpakTop CoKcneta 6bln MCNOAb30BaH MPU NPOBEAEHUU Cepun
3KCMEPMMEHTOB A4/1A BblAeNeHMs opraHuyeckux Bewects. OueHKa KadyecTBa OCYLWECTBAAMACb HAa OCHOBE rpasu-
MEeTPUYECKOro MeTo4a aHa/iM3a Cyxoro ocTaTKa Noc/ie BbiMapuvBaHUA 3KCTPareHTa. PesynbTaTbl: 3an/1aHMpPOBaHHOE M
NpoBeAeHHOe CMCTEMATMHYECKOe MCCAe40BaHME BbIABMIO OMTUMAsbHYO KOMBMHALMIO SKCTPAreHToB, MpW UCMOoJb-
30BaHMM KOTOPbIX CTeMeHb 3KCTPaKuuu 6bina MaKCMmanbHa. 3aKaloueHue: Mnoc/iefoBaTeNbHOe WCNo/b30BaHUe
aueToHa M xnopodopma ABAAETCA ONTUMANbHLIM AN IKCTPAKUMKM BUONOTMUYECKM aKTUBHbLIX BELLECTB, N'YMUHOBbLIX
BELLLECTB, BbICLUMX KUPHbIX KUCAOT U3 NeSIOUA0B.

KntoueBble cnoBa: npupoaHas runHa; rpasb; Nenons,; ByIKaHMYECKan; NIUCTasA; SKCTPAKUUA; rpaBUMeTpus.
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EFFECT OF COMPOSITION ON ELECTRIC PROPERTIES OF GLASS MATERIALS ON BORATE BASIS
WITH CONTENT OF COPPER AND MANGANESE OXIDES

Cheishvili T.Sh., Chijavadze N.G.

Resume: Goal. Glass materials containing oxides of two d-elements were studied. Method. Using high-temperature
measuring cell and teraohmmeters with the purpose of obtaining the materials having stable electrotechnical character-
istics. Electrotechnical characteristics of glass materials obtained through synthesis at 1100°C in Cu,0-Mn0O-B,0; and
CuO-MnO0-B,0; systems are determined. Rezalt. It is established that in case of 50 and 40 molar % of glass former (B,0s)
the values of electric indices, such as specific volume resistivity (Igp,), energy of conductivity activation (AE) and tempera-
ture resistance coefficient (Aoy) are depended on the type of copper ion and its concentration in glass material. Conclu-
sion. Substitution of manganese oxide by copper oxides leads to reduction of values of Igp,, AE and Aay, but their stability

within wide temperature range is reached in glass materials, when Cu,0/MnO ratio is more than 1,5.

Key words: glass material, copper oxides, manganese oxide, boric anhydride, electric resistivity, activation ener-

gy, temperature resistance coefficient.

YK 666.2

B/IMAHUE COCTABA HA S/IEKTPUYECKUE CBOMCTBA CTEK/IOMATEPUANIOB HA BOPATHOM
OCHOBE C COAEPXXAHUEM OKCMAOB MEOU U MAPIFAHUA

Yenwesunu T.W., Ynarkasaase H.T.

Pe3slome. Lenb: nonyyeHve maTepranos, MMeKOLWMX CTabUbHbIe 3NEKTPOTEXHUYECKME XapaKTePUCTUKK, C UC-
NoNb30BaHMEM BbICOKOTEMMEPATYPHON WU3IMEPUTENIbHOM AYEMKM U TEepaoMMETPOB; A/A 3TOro OblAM  U3yYeHbl
CTeKNoMaTepuanbl, cofepawue oKeuabl Agyx d-anemeHToB. MeTtoa: onpefeneHbl 3/EKTPOTEXHUYECKUE
XapaKTEPUCTUKU CTEKNOMATEPMANoB, NoayYyeHHbIX cuHTesom npm 1100°C, B cucremax Cu,0-Mn0O-B,03; n CuO-MnO-
B,0;. UTor: ycTaHoBNEHO, YTO Npu cogepaHum 50 n 40 mon.% cteknoobpasoBatens (B,03) 3HaUYeHMA TaKMX 3N1EKTPO-
rnokasaTtefniel, Kak yaenbHoe obbemHoe conpoTuBneHune (lgp,), 3aHeprma aktuBaumum nposoaumoctn (AE) wn
TEMMNEPATYPHbIN KO3bOUUMEHT conpoTuBaeHUa (Aa;) HaxoAAaTca B 3aBMCMMOCTM OT BMAA MOHA Meau WU ero
KOHLLEHTPaLUMM B CTeKNOMaTepuane. BbiBoA: 3amelleHMe OKCMAa MapraHua Ha OKCUAbl Meau NPUBOAMUT K CHUKEHUIO
3HayeHwun Igp,, AE n Aoy, HO MX cTabuUAbHOCTL B LUMPOKOM MHTEPBAse TemnepaTyp AOCTUrAETCA B CTEKAOMaTepuManax,
Korga cooTHolueHne Cu,0/MnO 6onbuue 1,5.

KntoueBble €noBa: cteknomartepuran; oKCUabl MeAn; OKCMa MapraHua; 6opHbIA aHrMApuA,; 31eKTPOCONPOTUB-
NleHWe, 3Heprna akTMBaLMK; TemnepaTypHbiit Ko3adOULMEHT CONPOTUBNEHMUS.
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UDC 543

SYNTHESIS OF ACETATE COMPLEX COMPOUNDS OF 3d METALS CU(ll), cO(ll),
RADIOFLUORESCENT AND RADIOGENOPHASIC EXAMINATION OF THEM

R.). Japaridze; T.I. Tsivtsivadze; N.G. Poporadze; Zh.D. PetriaSvili;

N.Sh. Chigogidze; R.Sh. Kldiashvili

Resume: Goal. synthesis of acetate complex compounds of 3d metals Cu(ll)-ol, Co(ll) with wide-range antifungal
medication Clotrimazol. Method. the complexes, their starting metals acetates and Clotrimazol samples received after
experiments were examined with radiofluorescent and axial inductive plasma methods for determination of chemical
content. Results. for such content samples during study corresponding method was developed, for comparison of cor-
rectness of analysis similar samples with approximate content were used. Conclusion. basing on study properties and
experiment conditions for receiving complexes were determined. Conducted joint works showed that in water solu-
tions of metal (Co, Cu) corresponding salt acetates and Clotrimazol despite different ratio of salt and ligand complex

compounds, containing on molecule on each ion of metal, are usually received.

Key words: acetate; acetate complex compounds; Clotrimazol; radiophasic and radiofluorescent analysis methods.
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YK 543

CUHTE3 ALLETATHbIX KOMNJIEKCHbIX COEAUHEHUUIA 3d METAJIZIOB - CU(11), CO(II). UX
PEHTTEHO®/TIOOPECLUEHTHOE U PEHTTEHO®A30BOE UCCIEAOBAHUE

Oxanapuase P.OxX., Uusumusagse T.U., NMonopaase H.T., NMetpnawesnnu X.A4.,

Yurornpse H.L., Knanawsunnum P.LL.

Pe3tome: Lenb: cMHTE3 aLeTaTHbIX KOMMNAEKCHbIX coeanHeHmmuii 3d metannos - Cu(ll), Co(ll) ¢ umerowmm Lwim-
POKMUIA CMEeKTp NPOTUBOrPMOKOBBIX, aHTUOaKTEPUaNbHbIX CBOMCTB MeAnKameHTOM KnoTpumason. Meroa: metogamum
PEHTreHOPNIOOPECLLEHTHOW M aKCMANbHON WMHAYKTUBHOM MJ1a3mMbl, C LE/bl0 YCTAHOB/NIEHUA XMMMYECKOro COCTaBa,
npoBeAeHo UccnesoBaHNe 06pasLLOB, MOYYEHHbIX SKNEPUMEHTOM, KOMMNIEKCOB U UX UCXOAHbIX METaN/I0B, aueTaTa 1
Knotpumasona. UTor: B npouecce nccnefoBaHus boina paspaboTtaHa meToamKa, COOTBETCTBYlOLWAnA aaa obpasuos
3TOro coCTaBa, U ANA CPaBHEHWs MPaBUbHOCTU aHanM3a OblM UCMOAb30BaHbl NOAOOHbIE CTaHAAPTHbIe 06pasubl
nNpubAnKEeHHOTo cocTaBa. BbiBoA: Ha OCHOBaHWWM WUcCNeAOBaHMA OAHO3HAYHO OMNPefesINIUCL YCNOBUA WU Xapak-
TEPUCTUKM IKCMIEPUMEHTOB NOMYYEHUA KOMMNEKCOB. MNpoBeaeHHble cMHTE3Hble PaboTbl NOKasaan, YTO HECMOTPSA Ha
pas/iyHble COOTHOLUEHWMA COAM M NUraHZa B BOAHbIX PacTBOpax 3TaHosia KnoTpumasona M aLeTaToB COOTBETCT-
BYIOLLMX coneit meTannos (KobanbT, meap), Bceraa 06pasyroTca KOMMAEKCHbIE COeANHEHUS, KOTOPbIE COAEPIKAT OAHY
MoneKyny KnoTpumasona Ha oaAMH MOH meTanna.

KntoueBble cN0Ba: aueTaThl; aLeTaTHble KOMMNIEKCHbIE CoeaANHEHUs; KNoTprumaszon; metoabl peHTreHopasHoro
N peHTreHoGII00PEeCLLEHTHOrO aHann3a.
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UDC 666.946.6
SINTERED AND NON-SINTERED REFRACTORY OBJECTS ON THE BASE OF LOCAL RAW MATERIAL

Z.Kovziridze, N.Nijaradze, M.Balakhashvili, G.Tabatadze, M.Mshvildadze

Resume: Goal. Development of technology for obtaining sintered and non-sintered objects on the base of local
raw material. Method. Study has been performed by X-ray diffraction and electronic microscopy methods. Results.
Sintered and non-sintered refractory objects of high physical-and-technical properties have been obtained on the base
of local raw material. Conclusion. The obtained sintered and non-sintered refractory objects can be used for high-

temperature zone bedding in cement sintering rotating furnaces (kilns) and metallurgical thermal aggregates.

Key words: dolomite; serpentinite; clinker; refractory object; sintered and non-sintered objects; X-ray diffraction
and electronic microscope analysis methods.

YK 666.946.6
NONYYEHUE OBXXUTOBbIX U BE30BXUTIOBbIX OTHEYNOPHbIX U3AENNUA HA OCHOBE
MECTHOTIO CbIPbA

KoB3upupgse 3.4., Huxkapagse H.C., banaxawsunau M.WN., Tabaraase I' C., Mwsungagse M.[.

Pe3stome. Llenb: paspaboTKka TEXHONOrMM MONYYEHUA OBKUIOBbIX M 6E306KMIOBbLIX OTHEYMNOpPHbLIX U3LeNuin Ha
OCHOBE MeCTHOro cbipbA. MeToa: uccnefoBaHWe NPOBEAEHO METOLAaMM  PEHTFeHOCTPYKTYPHOro aHanusa u
3NEKTPOHHOW MUKPOCKONUWU. Pe3ynbTaTtbl: Ha OCHOBE MECTHOIO CbipbA MOJydeHbl 06Xurosble U 6e306KMroBble
OTHEyNopHble M3AeNna C BbICOKUMU (GUBMKO-TEXHUYECKMMM MNOKasaTensmyu CBOMCTB. BbiBoabl: gna ¢yTepoBKu
LEMEHTOOBXKMUIOBbIX MeYe W  MeTaNNypruyecknx TEMNOBbIX arperaToB BO3MOMKHO MNPUMEHEHME MNOJYYEHHbIX
06XKUTroBbIX 1 6€306KUTOBbIX OrHEeYNOPHbIX U34eNNNA.

KntoueBble €noBa: f0/0MUT; CEPNEHTUHUT, KNUHKEP;OrHEeynopHoe mnsaenue; obxurosble n 6e306KuUrosble
n3Lenva; MeToabl aHaiM3a PEHTFEHOCTPYKTYPHOW U 31EKTPOHHON MUKPOCKOMUM.
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UDC 621.9.02
HIGHLY HARD WOLFRAM VOID COMPOSITE IN THE TiC-Ni-Fe SYSTEM
Z.Kovziridze*, N.Nizharadaze, G.Tabatadze

Resume: Goal. Obtaining of a composite of high hardness on the base of titanium carbide and iron-nickel metal
binder; Method. The composite was obtained by compaction and further sintering in vacuum furnace, at 14500C and
10-3Pa pressure. Phase analysis was performed on X-ray apparatus DRON-3, microstructure - by electron microscope
NANOLAB-7, micro hardness - on MUCKE mark micro-hardness meter, hardness limit at bending — on rupture appa-
ratus R-100. Result. Physical-mechanical properties of the obtained composite are: ob. =1600-1800 MPa,
ob10000C,=550 MPa HV=14 GPa; HV10000C 2,3 GPa. Conclusion. The composite obtained on the base of titanium
carbide and iron-nickel metal binder can be used as cutting material; it can be used for making filliers to be used in
rolling the wires and pipes. The composite is characterized by high hardness at bending- HRA 89-90 and high shock
viscosity 25 kloule /m2, density - 5,46 g/cm3, which enables us to state that this composite can be used in armored

technology.

Key words: metal-ceramics, composite, cutting material, micro-hardness, fillier, armored technology.
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YOK 621.9.02
BE3BO/IbdPAMOBbI KOMMNO3UT BbICOKOW MPOYHOCTU B CUCTEME TiC-Ni-Fe
Kos3upugse 3.4., Huxkapagse H.C., Tabatagse I'.C.

Pe3stome. Lenb: nosyyeHne KOMMNO3nUTa BbICOKOM MPOYHOCTM Ha OCHOBE Kapbuaa TWTaHa W XKenes3o-HUKeNesoro
cBasyoulero cnnasa. Merog: KOMNO3UT NOAyyYeH MPECcCOBAHMEM U NOCAEAYIOLUM CMeKaHWeM B BakKym Mneyu npwu
Temnepartype 1450°C, LaBAEHUN 10°MnMa. ®a308BbIli aHanu3 npoBegeH Ha pPeHTreHoBCKOM annapate [POH-3,
MMUKPOCTPYKTYPA N3y4eHa Ha anekTpoHHOM muKkpockone NANOLAB-7, MMKpOTBepAOCTb - Ha annapate mapkun MUCKE ,
npegen NpPoYHOCTM OnpefennnuM Ha paspbiBHOM annapate R-100. Pe3ynbTaT: GU3MKO-TEXHWYECKME MOKasaTenu
NOJIy4eHHOro KOMMO3M1Ta: O, =1600-1800MMa, omrlloooOC;SSO MMa HV=14 Ma; HV10000C 2,3 [Ma. BbiBOA: KOMNO3MWT,
MOJIlyYeHHbIM Ha OCHOBE Kapbwaa TUTaHa C MCNO/b30BaHUEM Kee30-HUKENEeBOro CBA3YHLWEro ChnaaBa, MOMKHO
MCMONb30BaTb KaK pexyLmii matepuan. M3 Hero MoOXKHO M3roToBuTb Gpuabepa, ANA BbITATMBAHMA NPOBONOK U Tpyb.
KomnosuT numeeT BbICOKUIA Npeaen NPo4HOCTU Npu n3rnbe, BbiCOKyo TBepaocTb — HRA 89-90 1 yaapHyto BA3KOCTb -25
K,ﬂ,)K./MZ, NAOTHOCTb cocTtasnsaet 5,45 r/crv\s, YTO OAeT BO3MOXKHOCTb PEKOMEHAO0BaTb MOJIYYEHHbIA KOMMO3UT A
MCMNONb30BaHNUA ero B GpoHEeTEXHUKE.

KntoueBble €/n0Ba: meTanno-KepaMMUYecKkuii; KOMMO3UT; PEXYLMUN MaTepuan; MUKPOTBEPAOCTb;, duUabepa;
bpoHeTeXHUKa.
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NOVEL TRIAZOLE AND DIBENZOTHIOPHENEDIOXIDE CONTAINING TETRACYCLIC CONDENSED
SYSTEMS

M. Maisuradze*, G. Phalavadishvili, N. Gakhokidze, M. Matnadze, E. Kalandia

Resume: Goal. The aim of the current work is to creat new heterocyclic tetracyclic condensed systems which
combine dibenzothiophen and triazole into one molecule. Method. Dibenzothiophen was taken as an initial combina-
tion and in the way of ,,attachment” it annihilated the triazole nucleus. Rezults. New tetrtacyclic systems were pro-
duced: 3H-triazolo[4,5-b]dibenzothiophene-5,5-dioxide da 3H-triazolo[4,5-a]dibenzothiophene5,5-dioxide. Their spec-
tral characteristics are studied. Conclusion. The above mention pentacyclic compounds, in turn, represent predeces-

sors for the synthesis of numerous derivatives with the expected biological activities.

Key words: acetate; acetate complex compounds; Clotrimazol; radiophasic and radiofluorescent analysis methods.

YOK 543

HOBbIE TPUA30N- U OUBEH30TUOPEHANOKUNAOCOAEPKALUUNE TETPALLUKTUYECKUE
KOHAOEHCUPOBAHHbIE CUCTEMDbI

Maucypapse M.I., Kananaua E.[xK., Naxokuase H.3., MaTtHag3e M.M., NanasaHguwsunu I.A.

Pe3tome: Lenb: cvHTe3npoBaTb fABE HOBble TPWMa30so- U ANBEH30TMOPEHAMOKCUA-CoAepKalme TeTpaLmK-
IMYECKNE reTepouUMKANYECKME KOHAEHCUPOBaHHble cucTtembl. MeToA: B KayecTBe WMCXOAHOTO COeAMHEHWUs B3AT
aombeHsoTModeH-5,5 gMokcna n B pesynbTate nocnenoBaTesibHbIX NpeobpasoBaHMM MOJyYeHbl HOBble BelLecTsa.
Pe3synbratbl: nosyyeHbl 3 -Tpuasono [4,5-8] gubeHsoTnodeH-5,5-auokena u 3 -tpuasonol4,5-a] anbeHsoTmodeH
-5,5-pnokena. M3ydeHbl CnekTpanbHble XapaKTePUCTUKU CUHTE3WPOBAHHbLIX BELLECTB. 3aKAKUYEHUe: MOoJyYeHHble
COeAMHEHUA MpeacTaBAAT HayajlbHble BelecTBa AN CMHTE3a MHOFOYMUCIEHHbIX MNPOU3BOAHBLIX C OXMAAEMOW
610N10rMYecko aKTUBHOCTLIO.

KnioueBble cnoBa: aueTaTbl; aLeTaTHble KOMMNJEKCHble coeanHeHna; Knotpumason; metoapl peHTFEHO¢a3HOFO
n DEHTI'EHOC])J'IPOOpECLI,EHTHOI'O aHanunia.
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NOVEL DIAZOLE/TRIAZOLE AND DIBENZOTHIOPHENEDIOXIDE CONTAINING PENTACYCLIC
SYSTEMS WITH PROMISING BIOLOGICAL ACTIVITIES
M. Maisuradze*, G. Phalavadishvili, N. Gakhokidze, M. Matnadze, El. Kalandia

Department of chemical and biological technology, Georgian Technical University, 69. M. Kostava str. 0175, Thilisi,

Georgia

E-mail: m_maisuradze@gtu.ge

Resume: Goal. The aim of the current work is to creat
new heterocyclic pentacyclic condensed systems which
combine benzothiophen and benzimidazole/triazoleinto
one molecule. Method. Dibenzothiophen was taken as an
initial combination and in the way of ,attachment” it
annihilated the imidazole and triazolam nucleus. Rezults. As
a result, two new pentacyclic systems were produced: 3H-,
9H- diimidazole [4,5-c][5,4-f] Dibenzothiophene-5,5-dioxide
and 3H-, 9H- ditriazole[4,5-c][5,4-f] dibenzothiophene-5,5-
dioxide. Their spectral characteristics are studied.
Conclusion. The above mention pentacyclic compounds, in
turn, represent predecessors for the synthesis of numerous

derivatives with the expected biological activities.

Key words: Dibenzothiophenedioxide, Imidazole,
Benzotriazole, Pentacyclic systems.

INTRODUCTION

The world medical practice confirms that the micro-
organisms and viruses are becoming more and more
dangerous to humans.It is impossible to create a vaccine
against all infectious diseases. The pathogenic and
conditionally pathogenic strains of bacteria causing the
infection processes are characterized by a large number
of genetic resistance as well as residence in adverse
conditions. These genetic monsters represent the
products of selection in there or those massively used of
antimicrobial and antiviral drugs. Therefore the anti-

microbial drugs are periodically changing.

48

Therefore the synthesis of new compounds and their
antimicrobial and antiviral activities hes study become
very important.

The synthesis of the biologically active compounds on
the base of heterocyclic compounds is one of the main
direction in the search of new drugs. Substances
containing heterocyclic fragments quantitatively ranks
first in the arsenal of drugs (60% - over). For the creation
of new drug is very important chemical modification of a
known physiologically active molecule, which also means
combination of two or more pharmacologically active
molecules in one molecule that can promote increasing
of biological activity of the new molecule and expanding
the spectrum of its pharmacological action. This article
the integration in a single molecule of biologically active
fragments, such as benzimidazole/benzotriazole and
benzothiophene. Each of these compounds is characteri-
zed by a high biological, especially antiviral and anti-

fungal activity [1-5].

RESULTS AND DISCUSSIO

In our latest works basing of benzimidazole/benzo-
triazole and thi-ophenes tetracyclic systems were
successfully integrated [6-10]. Synthesized compounds
displayed high antimicrobial activity in the initial
researches. In the current work, we aimed to create
pentacyclic system, where two imidazole/triazolam
nucleus would be annihilated with the tricycled system

of thiophene. (Figur 1).
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Figur 1.

As an initial compound 3,7-aminodibenzothiophene-
5,5-diokside (1) were taken and after benzoilisation —
3,7-dibenziolaminodibenzothiophene- 5,5-dioxid was
received [11]. After compound (2) nitration was received
4,6-dinitro-3,7-dibenziolamonodibenzothiophene-5,5-di-
oxide (3)[12]. The received compound (3) with restoring
in hydrochloric acid wusing zinc 4,6-diamino-3,7-
dibenziolamino-dibenzothiophene-5,5-dioxide was recei-
ved (4). With compound (84)hydrolyzing we receive
3,4,6, 7-tetra-aminodi-benzo-tiophene (5). (Figure 2).

The received tetraamine is the initial compound of

CgHscocl
HsC4OCH,N
/5\

1

imidazole and triazolam for further attachment. Imi-
dazole including pentacyclic system 3H-, 9H- diimi-
dazole[4,5-c][5,4-f]ldibenzo-thiophene-5,5-dioxyde  (6)
was obtained from tetraamines by condensation with
formic acid at the presence of a catalytic amount of
hydrochloric acid at the modified Phillips reaction
conditions. Triazole inclu-ding Pentacycled system 3H-,
9H-di-thiazole[4,5-c][5,4-f]dibenzothiophene-5,5-dioxide
(7) was obtained by reaction of hydrochloric acid and

sodium nitrite with diamines. (Figure 3)
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Received original compounds were explored using IR
and UV 1H-PMR and mass-spectroscope. The obtained
result proves the synthesized compound structure.

Experiment

IR spectra were recorded on spectrum meter
“Thermo Nicolet” Avatar 370. '‘H NMR spectra were
recorded on spectrometer Bruker WM-400 (400 MHz) in
DMSO-dG, TMS internal standard. Elemental analysis was
performed on the analyzer HP-165B CHN. Melting point
is defined on the apparatus “Mel-Temp 3.0” control of
the reaction and purity of the products was carried out
on the plates. MS spectra were recorded with a Jeol the
MS route JMS-600 H.

3,7-Dibenzoilaminodibenzothiophene-5,5-dioxide
(2). 1,1g. (0,004moles) 3,7-diaminodibenzothiophene-
5,5-dioxide (5) [12] is added 68,75ml(0,3moles) into
benzene, then boiled and stirred.The boiling substance is
dissolved. They add into drops 0,75ml(0,03moles) ben-
zoilclorid, eventually beige yellow crystals will be thrown
out. Stirring and boiling isy deled it for 30minutes.They
filter and wash with water. They dry it at room tem-
perature. Control — Ethyl acetate: Ether 3:1. After crys-
tlization from etanol Tm_p__=323-3250C. Yields: 1,4gr. 95%;
yellow crystals. M=330; Anal. Calc. For. C- 58.17; H- 4.27;
N- 8.48; S, 9.71%. C16H14N,0,4S; Found: C- 58.04; H- 4.61;
N- 8.27; S- 9.421%. IR (KBr)BE, .y (cm™): 3440 (NH); 3245
(CH; ); 1704 (C=0); 1550(CN); 1157(S0,) 'H NMR (400
MHz, DMSO-dq) (ppm): 2.09 (3H, s, J = 2.09, COCH;-2",
6'), 8.08 (1H, s, Jo, 1 = 8.13, J;5 = 8.13, Jg5, = 0.91, Jg3 =
0.91, H-8,9), 8.17(1H, s, J;,3=2.33, J;5= 2.33, J; 9= 8.13,
J75=2.23, H-1,7), 8.44(1H, s, J3 1= 2.33, Js7= 2.33, J39=
0.91, Jsg= 0.90, H-3,5), 9.89(1H, bs, NH-2',6"). m/z:
330.07 (100.0%), 331.07 (18.4%), 332.06 (4.5%), 332.07
(2.5%)

4,6-dinitro-3,7dibenzoilaminodibenzo-thiophene-
5,5-dioxide (3). 2.1g (0,006moles) 3,7-dibenzoilami-
nodibenzo-thiophene-5,5-dioxide is placed in three-neck
flask, That is equipped with: Stirring appliance, drop
funnel and thermometer. They add 32ml (0,7moles) ice
Acetic acid. In stirring conditions they add the compound
of sulfur acid and nitric acid (1,57ml H,50,, d=1.84 @and
5.1ml HNO;; d=1.5), After adding the compound of the
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solution is mixed at 60-70°C temperature for 15 minutes.
The reaction mass is moved into glacial glass. Reddish
crystals precipitates. The precipitetion is filtrated, and
washed. They are drived and crystalize into the
ethilacetate.Control - cholochrome: ethyl acetate:ether
1:2:1. Yields: 2,5g. 97%; Reddish crystals. T, ,=330-
331°C. Anal. Calc. For. C;gH1,N,403S. C- 45.72; H- 2.88; N-
13.33; S- 7.63%. Found: C- 45.92; H- 2.67; N- 13.25; S-
7.47%. IR (KBr)EE, sy (cm™): 3440 (NH); 3245 (CH; ); 1700
(C=0); 1535(CN); 1532 (NO,); 1140(SO,) . "H NMR (400
MHz, DMSO-dg) (ppm): 2.11 (3H, s, J = 2.09, COCH; 2",
COCH36'), 8.64 (1H, s, J; ¢ = 0.71, Jsg = 0.71, H-3,5),
9.02(1H, d, Js, 3 = 0.71, Jg5 = 0.71, H-8,9), 10.41(1H, bs,
NH-2, 6%). m/z: 420.04 (100.0%), 421.04 (18.5%), 422.03
(4.5%), 422.04 (3.5%), 421.03 (1.5%)
4,6-diamine-3,7diabenzoilaminodibenzo-thiophene-
5,5-dioxide (4) is received similarly as 3,7-diamino-
dibenzothiophene-5,5-dioxide (5). Yields: 1,2g . 40%;
Tm_p4=303-306°C. M276. Anal. Calc. For. Ci;gH1N4O,S . C-
52.16; H- 4.38; N- 20.28; S- 11.60%. Found: C- 52.25; H-
4.22; N- 20.31; S- 11.50%. IR (KBr)BEna (cm™): 3440 (NH);
3300 (NH,); 3240 (CH; ); 1700 (C=0); 1530(CN);
1150(S0,). 'H NMR (400 MHz, DMSO-dg) (ppm): 2.01
(3H, s, Js = 2.09, 'COCH52", -COCH;-6"), 6.29 (1H, s, NH-
2',6"), 6.43 (2H, s, NH-1,7). 7.87(1H, d, J5, 9 = 0.72, Jsg =
0.72, H-3,5), 8.10(1H, d, J;, 3 = 0.72, Jg5 = 0.72, H-8,9).
m/z: 276.07 (100.0%), 277.07 (15.5%), 278.06 (4.5%),
278.07 (1.5%)
3,4,6,7-tetraaminodibenzothiophenes-5,5-dioxide
(5)- 0,6gr (0,002moles)
dibenzothiophenes-5,5-dioxide (8) is added into 20ml
ethanol and 20 ml dissolved in water 5g KOH. Stirring

2.8-diamino-3,7diaminoacyl-

and boiling conditions they delay for 30minutes. Violet
crystals are filtrated.They wash with water until neutral
reaction and dry.It is crystalized in ethyl acetate M=276;
Control- Benzol:Ether 3:1; Yields: 0.38g 42%; violet
crystals. Tm_p4_=225-227°C. M276. Anal. Calc. For.
CpH1N,0,S; C- 52.16; H- 4.38; N- 20.28; S- 11.60%.
Found: C- 52.41; H- 4.42; N- 20.18; S- 11.52%. IR
(KBr)BE,a (cm™): 3400, 3300 (NH,); 1150(SO,). ‘*H NMR
(400 MHz, DMSO-d;) (ppm): 4.87 (2H, d, NH,-2,3,6,7),
7.08 (1H, d, J3 9= 0.71, Jsg 10= 0.71, H-3,5), 7.66 (1H, d, Jg,



5=0.71, Jg 3= 0.71, H-8,9). m/z: 276.07 (100.0%), 277.07
(15.5%), 278.06 (4.5%), 278.07 (1.5%)

3H-, 9H- Diimidazole [4,5-c],[5,4-f]-dibenzothiophe-
ne-5,5-dioxide (6)

In a three-necked flask which is equipped with
dropping funnel and reflux condenser, tetraamine (9)
(0.2 g, 0.0001 mol) is contained, and then Formic acid 1
ml (0,04moles) and 1ml of hydrochloric acid (31%) and 4
ml water are added.

Suspension is boiled during 30 minutes. By adding
H,0 and the suspension of ammonium hydroxide —till
the ammonia odor. Formed crystals are filtered and
washed until neutral reaction. They are dried at room
temperature and crystalize into acetone. Brown crystals
appear.Control- Ethyl acetate :Hexane :Ether 5:1:3.
Yields: 0.15g. 70%; Brown crystals. Tm‘p‘=299-301OC.M
296. Anal. Calc. For. Ci4HgN,0,S. C- 56.75; H- 2.72; N-
18.91; S- 10.82%. Found: C- 56.66; H- 2.62; N- 19.00; S-
10.65%. IR (KBr)BE s (cm™): 3430, 3400 (NH); 1150(SO,).
'H NMR (400 MHz, DMSO-dg) (ppm): 8.10 (1H, d, J1o, 5 =
0.06, Jip, 6 = 0.91, J13, 4= 0.91, J;; , = 0.06, H-10,11), 8.42
(1H, d, J4 11 =0.91, J5, 10=0.91, H-4,6), 8.53 (1H, d, J; 11 =
0.06, Jg, 10= 0.06, H-2,8), 12.20 (1H, bs, NH-3, NH-7). m/z:
296.04 (100.0%), 297.04 (16.1%), 298.03 (4.5%), 298.04
(1.8%), 297.03 (1.5%)

3H-, 9H- ditriazolo[4,5-c][5,4-f] dibenzothiophene -
5,5-dioxide (7)

In a three-necked flask which is equipped with
dropping funnel and reflux condenser, tetraamine (9)
(0.2 g, 0.0001mol) is contained, and then 0.36 ml of
hydrochloric acid (31%) and 4 ml water are added. The
substance is not solid and added into the hydrochloric
acid, it is only bulked up. With cooled by cold water and
during the rotated addition, the solution of 0.1 g sodium
nitrite (NaNO,) is in 0.5 ml water. After the addition of
nitrite, the color of mixture turned into brown.
Approximately after 10 minutes, the color became even
lighter. Then the mixture was heated for 30 minutes and
then was filtered and washed with cold water. The
product was subjected to be recrystallized from acetic
acid and was washed with ammonia liquor. The use of
Silufol UV-254 is to Control ether:hexane:ethyl acetate

to be 5:1:3. Yields: 0.168g. 78%; Brown crystals.
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Tm_p4=286-287°C. M=298; Anal. Calc. For C;,HgNgO,S. C-
48.32; H- 2.03; N- 28.17; S- 10.75%. Found: C- 48.25; H-
2.23; N- 28.11; S- 10.62%. IR (KBr)BB,.y (cm™): 3420,
3390 (NH); 1150(SO,). 'H PMR (400 MHz, DMSO-d¢)
(ppm): 8.57 (1H, d, J610=0.91; ,J41,=0.91 H-10,11), 8.80
(1H, d, J,10=0.91, J, 1,= 0.91, H-4,6), 11.82 (1H, bs, NH3,
NH-7). m/z: 298.03 (100.0%), 299.03 (13.9%), 300.02
(4.6%), 299.02 (2.2%), 300.03 (1.6%).

CONCLUSION
In the conclusion, dibenzothiophene-5,5 dioxyde

after consistent transformation 2,3,7,8-tetramin-diben-
zothiophene- 5,5 dioxide was received that is the initial
compound.

In Philips modified reaction conditions, also with
Sodium nitrate and hydrochloride acid influence penta-
cyclic heterocyclic condensed systems were received 3H-,
9H-diimidazolo [4,5-c][5,4-f]dibenzothiophene-5,5-dioxide
and 3H-, 9H- ditriazolo [4,5-c][5,4-f]dibenzo-thiophene-
5,5-dioxide. The above mention pentacyclic compounds,
in turn, represent predecessors for the synthesis of

numerous derivatives with the expected biological

activities.
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HOBbIE ANA30/1/TPUA30N- U ANBEH30TUOPEHAUOKUUAOCOOEPKALLMNE
NEHTAUMKINYECKUE CUCTEMbI C OXXUOAEMOW BUONOrMYECKON AKTUBHOCTbIO
Maucypagse M.T., KanaHaua E.[xK., Naxokuase H.3., MaTtHag3e M.M., NanasaHguwsunu I.A.

Pe3tome. Llenb: cMHTE3MPOBATL HOBbIE MEHTALMKANYECKME TETEPOLMNKANYECKME KOHAEHCMPOBAHHbIE CUCTEMbI HA
6ase Tpuason/vmugasona u aubeHsoTrodeamokcuaa. MeToa: B KayecTBe Haya/lbHOTO coeAuHeHua B3AT 3,7-
AnamoHoambeHsotnodeH-5,5 AnMoKeMa M B pesynbTaTe NOCAefoBaTesbHbIX Npeobpa3oBaHWii NOJyYeHbl HOBblE
BellecTBa. Pesynbrtartbl: nonydyeHbl: 3H-, 9H- annumngasono [4,5-c][5,4-f] ambensotTnoden-5,5-anokuma n 3H-, 9H-
auTtpuasonol4,5-c][5,4-f] gubeHsotTnodeH -5,5-anokcma,. MayuyeHbl cnekTpasibHblie XapaKTEPUCTUKU CUHTE3UPOBAHHbIX
BewecTs. 3akntoueHue: [loslydyeHHble COeAMHEHUA MNPeACTaBAAIOT HadvasbHble BELWEeCTBa ANA CUHTE3a MHOro-
YMCNEHHbIX MPOU3BOAHbIX C OXKNAAEMOMN BUOIOrMYECKON aKTUBHOCTLIO.

KntoueBble cnoBa: anbeHsoTmodpeHaMOKCUA,; MMUAA30A; TPUA30A; NEHTALUKIMYECKME CUCTEMBI.
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UDC 663.4(035)

STUDY THE PROPERTIES OF ENZYMES AND USE THEM FOR PRODUCTION OF LIGHT BEER, WITH
ADDITION OF NON-FERMENTED BARLEY

M. Dzekonskaia, G. Maisuradze

Resume: Goal. Study the properties of enzymes and use them for the production of light beer, with addition of
non-fermented matarials. Result. Have been studied egzo enzymes catality activity dependence on wort concentra-
tion, pH, temperature and so on. Delved also thermo tolerant of egzo enzymes.

Results. Beer analysis of consequences appears, that beer properties no less than classic beer one. Some of prop-
erties are the best at new beer. Conclusion. Addition of egzo enzymes and use non-fermented barley during the beer
production have been reciave high quality light beer. Some parametrs of beer preferred the clasik one. To use non-
fermented materials and add egzo enzymes during manufacture may be done new technology line of beer production.

It will be posible to decreese the main feedstock.

Key words: Egzo enzymes; pH; thermo tolerant; non-fermented materials; barley; temperature; malt beer.

YK 663.4(035)

MU3YYEHWUE CBOWUCTB ®EPMEHTOB U X NPUMEHEHUE B NPOU3BO/ACTBE
CBETNOro nMBA C AOBABJIEHUEM HECO/IOXKEHHOIO AMMEHA
D3ekoHckaa M.J1., Maiicypapgse I'.b.

Pe3slome. Lenb: nsyyeHve cBOMCTB GpEpPMEHTOB U UX NPUMEHEHME B NPOM3BOACTBE CBETNOrO NuBa, ¢ Ao0bas-
JIeHWEM HecoNoXKeHHOro matepmana. Metoa: npoLecc NMBOBapeHMA NPOBOAUAN UHPY3IUOHHBIM MeTOAOM. BbiBoAbI:
M3y4YeHbl CBOMCTBA 3K30EePMEHTHbIX NPENAPaTOB B 3aBUCMMOCTU OT KOHLEHTPaLMK cycia, TemnepaTtypbl U pH, 1 Tak
panee. M3yyeHa TepMOCTabUNbHOCTb 3TUX GEpPMEHTHbIX NpenapaToB. AHaAU3MPYA LaHHble, BbIABAEHO, YTO MUBO,
nosiyyeHHoe ¢ fobaBneHMem 3K30PpepMEHTHbIX MpenapaToB, HWUYYTb HE Xy)Ke KNAacCMYecKoro nuea 6e3 BCAKMX
006aBoK. MOMHO CKasaTb, YTO MO HEKOTOPbIM MapameTpam NUBO C MPUMEHSAEMbIMU 3K30reHHbIMU GEepPMEHTHbIMU
npenapaTamu Aaxke Nyylle KAacCMYecKoro nuea. 3ak/loueHue: B MPOM3BOACTBE CBET/IONO MMBA C HECOJ/IOMKEHHbIM
MaTepmanom 1 3K30reHHbIMU GePMEHTHBIMM NPenapaTaMmn NOAYYEHO, YTO HEKOTOPbIE NAaPaMeTPbl NMBA NPEBOCXOAAT
napameTpbl K1accuyeckoro nuea. MpMmMeHeHWe HECONOXKEHHOTO MaTeEPMaNa U 3K30reHHbIX GepPMEHTHbIX NpenapaTos

A3aN0 BO3SMOXHOCTb CO34aTb HOBYHO TEXHO/IOTNMYECKYHO CXemy C 3KOHOMMEN pecypcos.

KntoueBble cnoBa: sk3oreHHble pepmeHTHble npenapatbl; pH; TePMOCTabUAbHOCTb; HECONOMKEHHbIE MaTepu-
aNbl; AYMEHb; TeMnepaTypa; Coioa,; NUBO.
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UDC 66.08
PREPARATION OF SILVER NANOPARTICLES BY SIMPLE PHOTOCHEMICAL METHOD

Sh. Tskhadadze, N. Kupatadze, R. Gaprindashvili, D. Tugushi, R. Katsarava

Resume: Goal. The aim of the work is developing antibacterial agents containing silver nanoparticles by applying
a cheap source of energy - daylight irradiation. Method. The silver nanoparticles are fabricated by photochemical (ap-
plying daylight irradiation) reduction of silver nitrate in ethanol solution using poly-N-vinyl-pyrrolidone as particles
stabilizer. Results. Antibacterial composition containing the nanosilver has been obtained on the basis of poly-N-
vinylpyrrolidone using daylight as a source of energy. To our knowledge this is the first attempt of fabricating the sil-
ver nanoparticles using daylight. The obtained nanosuspension was characterized by UV-Vis spectroscopy by the ab-
sorption of the nanosilver plasmon in the region 400-420 nm. Conclusion. Cheap and simple one step method of
photochemical reduction was elaborated using daylight irradiation. The method allows to synthesize silver nanoparti-

cles with desired size (<10 nm), which have a high potential for practical applications as a bactericidal agent.

Key words: nanosilver; photochemical reduction; daylight; ethanol; poly-N-vinylpyrrolidone.
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YAK 66.08
NONYYEHUE HAHOYACTUL, CEPEBPA NPOCTbIM ®OTOXMMUYECKUM METOAOM

Uxapapse W., Kynataase H., NanpuHaawsuau P., Tyrywu [l., Kauapasa P.

Pe3slome: Uenb: nonyyeHne aHTMBAKTepuanbHOTO npenapaTa, COAeprKallero HaHoyactTuubl cepebpa, nytem
NPUMEHEHUA [eWeBOro WMCTOYHWKA 3HepruM - AHeBHOro cseta. Metog: HaHodacTUubl cepebpa nonydanu
BOCCTAHOBNEHMEM HUTpaTa cepebpa 06/1ydyeHMEeM [JHEBHbIM CBETOM B Cpefe 3TaHoMa, npumMeHAs nosu-N-
BUHUANUPPOANAOH B KayecTBe cTabuamsaTopa HaHouyacTul. Pe3ynbTaTtbl: NojsydyeHa KOMMO3UUMA, copeprKallias
aHTMbaKkTepnanbHoe HaHocepebpo Ha Hase Noau-N-BUHUANUMPPOAUAOHA, NPUMEHMB B KauyecTBE UCTOUYHMKA SHEPTUn
OHEBHOM CBET UCTOYHUKOM 3Heprun. HeobxogMmo OTMETUTb, UTO BrEePBble OCYLLECTBAEHO MOJYyYEHWE HaHOoYacTUL,
OHEBHbIM CBETOM. YKa3aHHbIM MeToh, MonyvyeHua HaHocepebpa onucaH Bnepsble. [osyyeHHas HaHOCYCMeH3Ws
OXapaKTepM30BaHa 3/IEKTPOHHOM CNEKTPOMETPUEN — NOTNOLEHNEM M1Ia3MOHOM HaHocepebpa B ob6nactn 400-420 HM.
3akntoueHue: paspaboTaH 04HOCTYNEHYATbIN, NPOCTOM MeToZs GOTOXMMUYECKOTO BOCCTAHOB/IEHMA HUTPATA cepebpa
[0 HaHouyacTUy, cepebpa nyTem MPUMEHEHMA B KayecTBe WMCTOMHMKA 3SHEpruum AHeBHOro ceeta. Metog paet
BO3MOMHOCTb MOJIy4aTb HaHovacTUubl cepebpa Kenaemblx pasmepos (< 10 HM), KoTopble 06/134at0T BbICOKMM
NOTEHLMANIOM NPAKTUYECKOTO NPUMEHEHMUA B BUAE DaKTepnoLnaHbIX NpenapaTos.

KnioueBble cnoBa: HaHocepebpo; ¢GOTOXMMMYECKOE BOCCTAHOB/AEHME; [HEBHOW CBeT; 3TaHos; noau-H-
BUHWUAMMPPOSIUAOH.
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13 0,1 800 27,93 18,9 40,20 3,90 2,0 6,88 6,85 0,14 50,12
14 0,2 - - - - - - - - - -
15 0,4 - - - - - - - - - -
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23 » 0,2 » 41,5 0,11 26,0
24 ’ 04 ’ 443 0,12 27,0
25 ” 0,8 »
P10 es,ol Oy 3 I-gemo bob-sb hobl, 3obdol godmf-
Mn 95
9 7-‘\t\ . 3oL Bg9d3gBo@dol  do@gdolisl IgoMpgds Rmb
40 - \v—// s BOO0L Bohrmds Jobyobydmab, go. 3sbyobydol
. \\\ T o I 3M639bG@GOl gmbeozos 9dxmdglogds.
80 - et ——d 1300°C-0ls bgdmm gl dmbsigdgdo  mobpomsb

9oMgbegds, gobgm@ols sdnwmgdols bodolbo 3o
dotEgds.

O3 dg-2 bob-sb hobl, 3obdol asdm§gols
(993905390l 1200°C-30g Fo@gdobsl dsbasbydols
3M6396¢@@ 0 golbgm@ol BB mds dobysbyd-
056 (P:Mn) oobpsnsh 3300pgds, beoaem 1300°C
bgdmm 0ds@gol, g.0. dobyobydols jmbigb@®siools
3Mbeoos godglpgds. Gmam® 3 gbgosgm, Smdw-
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3ob9gdols  3mbgbd®s@ol  Loygzgmgbm  3mbooios
doow§ggo, g0. P:Mn 3mbigbd@s@ddo dobodogny-
M0s. 53 OML Hgoy96@0lL (NaCl) godEmds dob-
3ob9dols Bosbmsb 0,8 dgowygbl.
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UDC 800.29

THE PROCESS OF SIMULTANEOUS ROASTING OF LIGHTPROUS NANGANESE ORE OF CHIATURA
DEPOSIT AND OF SODIUM CHLORIDE
A. Gogiberidze, Z. Simonishvili, V. Qinqladze

Resume: Goal. Joint burning of light porous magnesium ore and natural sodium chloride at various temperature
by application of sodium salt as deformation agent to receive low-phosphor manganese concentration. Method. Pyro-
technics was used for joint burning of sodium chloride and magnesium ore. Result. Low-phosphor manganese concen-
tration was obtained as a result of joint burning of sodium chloride and light porous magnesium ore. Rate of phosphor
removal equals to 78-80%. Conclusion. The obtained manganese concentrate is fit for obtaining standard metal in
metallurgical technology.

Key words: Co; NaCl; Concentpation.

YAK 800.29

NPOLLECC COBMECTHOIO OBXXUTA NEFTKOMOPUCTOW MAPFAHLIEBOW PYbl U XNIOPUAA
HATPUA

Fornbepuase A.B., CumoHnwsunu 3.3., Kunknaase B.J1.

Pe3tome: Lenb: COBMECTHbIM OBXWUI XJIOPUCTOTO HATPWUA M JIETKOMOPUCTOM MapraHUeBoi pyabl NPU PasHbIX
TemnepaTypax, BO3MOXKHOCTb MCMO/Ib30BaHMA XJIOPUCTOrO HATPUA, Kak gedochopupytoLero peareHTa s noayyeHun
MapraHUeBoOro KOHLEHTpaTa C HU3KMM cofepikaHnem docdopa. MeToa: MCNOAb30BaHa MNMPOTEXHUKA ANA
COBMECTHOro 06XMra X10pMCTOro HaTPUA M MapraHuesol pyabl. Pe3ynbTaT: COBMECTHbIM OOXMUIOM MPUPOAHOro
XJiopuga U NerkonopucTo mapraHueBoM pyabl noaydeH manopochopuCTbiit MapraHueBbld KOHUEHTPAT; CTeneHb
nssneyeHuns cdocodopa cocrasnsetr 78 — 80%. 3aKnUeHUE: NOJIYYEHHbIN MapraHLEeBbI KOHLEHTPAT MOXKET 6bITb
NPUMEHEH B METaNNyPruyeckor TEXHOOTUKN ANA NOyYeHUA CTaH4APTHOro meTanna.

KntoueBble cnoBa: xnopua HaTpua; mapraHueBasn pyAa; KoOHUeHTpauma.
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