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THE NOVEL ENVIRONMENTALLY FRIENDLY FLOURESCENT DYES

Nino Kverashvili*, Irma Lagvilava, Elizbar Elizbarashvili

Division of Organic Chemistry, Department of Chemical Technology, Georgian
Technical University, 77 Kostava Str., Thilisi, 0175, Georgia,
ninoni1990@mail.ru

Azo dyes of deep colors still remain interesting due to problems of the synthesis of
multiple azo containing chromophore systems [1-3].

Azo coupling reaction between diazonium salts 2a or 2b and 20-membered poly-
azomethine dye 1 has been carried out in polar media (aqueous solution of NaOH).
Diazonium salts in the form of tetrafluoroborates have been prepared from corres-
ponding primary aromatic amines, sodium nitrite and tetraflouroboric acid, isolated
and dried on air.

Azo coupling reaction between 1 and 2a has been carried out by adding of water
solution of diazonium salt to the alkali solution of 1. Coupling was usually accompa-
nied by some evidence of decomposition; however 58-59% yields of main product
3a was usually obtained. The optimization of azo coupling process showed that the
optimal molar ratio of diazo and azo partners is 1:20 mole/mole (scheme 1).

Rz

R R
3@{ o OH OH
N
H,0 N SN—NF i
/ pH9-10 \

1 + 2ab
\ CHcl, /
(Imol) (20 mol) R, N /NiN\

DBC
Ri\@/N OH OH
R

3

Scheme 1. Azo coupling reaction between 1 and 2a or 2b in molar ratio 1:20

2,4-dinitrophenyldiazonium tetrafluoroborate (2b) reacts with 1 in the same
manner and gives tetra-substituted macrocyclic polyazomethine compound 3b as a
main product with the yield up to 61%. Azo coupling reaction has been carried out

——————————————
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in the chloroform media for the aim of increasing reaction ability of diazonium
cation. Dibemzo-18-crown-6 (DBC) was used as a phase transfer catalyst. Unfortu-
nately azo coupling was successful only with 2b [4].

The disperse azo-polyazomethine dyes 4a and 4b are insoluble into common polar
and non-polar organic and inorganic solvents. They were applied at 1.8-2% depth
on paper, polyester and nylon fibers as a disperse compositions. The results are lis-
ted in table 1.

Table 1. Color fastness and exhaustion of dyes 3a, 3b, 4a and 4b on fibers

Fastness against
e
. k]
) 7] ] % o a0 o _ Q '
) 2 g ¥ 2| 8|52 58 2|58
< = el a) o)
5 | S| 5| 2|22 < |23k
3a | Brown Polyester 80 4-5 4-5 4-5 4-5 4-5 4 5
D
3b | Dark Polyester | 80 | 45 | 45 | 45 45 | 45 | 4 | s
brown
3a | Brown Nylon 85 4-5 4-5 4-5 4-5 4-5 4 5
3b | Dark Nylon 85 | 45 | 45 | 45 45 | 45 | 4 | s
brown

Dyes 4a and 4b gave brown and dark brown hues respectively with the same
excellence properties, as mentioned above. The dyed paper, nylon and polyester
showed good-excellence fastness to light, washing, rubbing and perspiration and
excellence fastness to sublimation. The insignificant changes of levelness after
washing indicate to good dye penetration and affinity to the employed fibers and
may belong to environmentally friendly dyes.

References:
1. Petrova-Miladinova P., Konstantinova T.N. Dyes and Pigments. 2005, 67, 1, 63.

2.Shen Y., Wanga X., Xua, S., Lia, H. Current Applied Physics. 2007, 7, 1, 96.

3. Elsayed Sh. A., El-Hendawy A.M., Mostafa S. |. Jean-Claude B.J., Todorova M., Butler I. S.
Bioinorg Chem Appl. 2010, 149149.
4. Elizbarashvili E., Matitaishvili T., Topuria Kh. J. Braz. Chem. Soc. 2007, 18, 6, 1254.
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ON THE FORECASTING OF GLASS-CERAMICS RECEIVING FROM
TECHNOGENIC RAW MATERIALS CONTAINING COMPOSITE

D.G. Kotrikadze

Georgian Technical University, 77, Kostava str., Tbilisi, Georgia,
Diana.kotrikadze@hotmail.com

The theory and the practice of glass-ceramics receiving is based on the results
obtained by experiments. For achievement of an objective, first of all, the
knowledge of glass structure and technological factors of this glass is necessary.
The task becomes more difficult if basic composite consists of technogenic raw
materials. It is clear that even theoretical estimation of glass-ceramics receiving
possibility involves some problems.

Overcoming of these difficulties is possible if we will take into account the
hypothesis offered by Rudolf Muller. According to this hypothesis the impact of
solid state long-range geometrical order to the total energy of its atoms’
interaction is negligible — 90-99 percents of this energy is related to the energy of
short-range order. Therefore, in crystal and glassy state the conclusion of identity
of atoms’ chemical interaction has been made.

Proceeding from this conclusion, in various kinds of glasses, among them received
on the basis of technogenic raw materials, we can discuss about thermodynamic
probability of structural groups’ formation. The attempt of realization of this
possibility is the main objective of the presented work.

As a result of the research the following subsequence of glass-ceramics receiving
possibility has been formed:

. as a result of basic mineral component parts existence and their
interaction in the composite is expected the drawing of compound’s
map in conversion to normative minerals;

. developing of database for thermodynamic parameters of basic and
final compounds’ (reagents and products) interaction: standard
molar of energetically profitable processes’ (reactions) AG? = f(T)

function;
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. determination of ratio of quantities of “bonded” SiO, (Siog) and of

separated crystal phase (Crys);
. selection of nucleator (in case of necessity) by taking the rule of
epytaxy into account;

It was established by researches that in case of Sio? /Crys > 0,5, coarse-grained

and volumetrically unequal distribution crystal phase is separated by
recrystallization in the products received by thermal processing, even in case of
appropriate nucleator’s existence. Microstructure distinctive for glass-ceramics is
reached when mentioned ratio is equal to 0.1-0.2.

Results of estimation of possibility of glass-ceramics receiving from specific
technogenic raw materials containing basic composite are given in the work.
Comparison of predicted phenomena with experimentally received results gives
points to the possibility of use of offered forecasting’s subsequence after making a
number of adjustments.
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NEW MORDANT DYES ON THE BASE OF MACROCYCLIC AZOMETHINE
COMPOUNDS

Shorena Kenchadze*, Tea Matitaishvili, Elizbar Elizbarashvili

Division of Organic Chemistry, Department of Chemical Technology, Georgian
Technical University, 77 Kostava Str., Thilisi, 0175, Georgia
shorena.kenchadze@yahoo.com

Metal containing azomethine compounds are very well known for a long time and
currently used in various fields of science, diagnostics and industry. They find very
important application in oxidation reaction as dioxygene carriers for modeling
biosystems. Furthermore they are suitable dyes for dyeing or printing natural and
synthetic fibers, i.e. wool, leather or polyamide or polyurethanes as well as coloring
inks for ink-jet printers [1,2].

In the current research we offer efficient method of the synthesis of metal
containing multifunctional (azoic and azomethine) mordant dyes on the base of 20-
membered cyclic polyazomethine compound 1 [3].

The desired compounds may be obtained by:

e interaction of 1 and azoic dyes in the presence of metal ions (scheme 1) ;
e interaction of 1 and metal containing azoic mordant dyes (scheme 2) ;
e interaction of metalized 1 and azoic dyes (scheme 3).

All obtained compounds belong to multifunctional dyes and are suitable for dyeing
or printing of nitrogen containing natural and synthetic fibers. In addition, we
hope, they would find application in other fields too due to its multifunctionality,
which is our further research subject.
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OH OH .
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Scheme 2.
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HO HO R
Scheme 3.
References:

1. Casellato U., Tamburini S., Tomazin P., Vigato P.A. Inorg. Chim. Acta, 2002, 341, p. 118-126
2. Baumann H., Grychot K. US Pat. No. 4489002.

3. Elizbarashvili E., Matitaishvili T., Topuria Kh. Journal of Brazilian Chemical Society. 2007, 18,
6, 1254-1258.
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PHYSICAL-CHEMICAL PROCESSES IN THE FRIT TECHNOGENIC RAW
MATERIAL CONTAINING COMPOSITE

N.J. Rachvelishvili

Georgian Technical University, 77, Kostava str., Tbilisi, Georgia,
N.Rachvelishvili@mail.ru

Processes of thermal processing of composites consisting of basic material, running
during receiving of enamel frit, are completely studied worldwide. The essence of
interaction between enamel chemistry and raw materials traditional for
technology, as well as subsequence of these interactions under conditions of
temperature rise are determined.

There are very few data about the same processes in the composites, one of
component parts of which is raw material, which is complex by its nature.
Technogenic raw materials also refer to this type of raw materials.

In these composites, the processes running during thermal processing for the most
part are studied by experimental methods, and that is very labour-consuming and
requires long-time researches, and quite often became the reason of significant
errors.

Mentioned situation is related to multimineral character of technogenic raw
material. Most of these raw materials consist of more than 10-15 compounds
having natural and technogenic origin. That fact requires from each of them the
knowledge of high-temperature behavior both individually, and in the integration
of other component parts of composite.

The method of forecasting of processes running under conditions of temperature
rise in the enamel frit composite containing technogenic raw material is offered
and tested. This method is based on the basic postulates of chemical
thermodynamics, phase equilibrium and petrochemistry. From thermodynamics —
the method of minimization of Gibbs free energy (MMGFE), from phase equilibrium
— study of diagrams of system position, and from petrochemistry — of possibilities
of normative minerals determination are used.

The example of forecasting of high-temperature behavior of frit basic material
containing the specific technogenic raw material is represented. In the capacity of

——————————————
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technogenic raw material are used the residuals of Chiatura manganese ore
benefication. Composite formulation corresponds with accepted systems used
worldwide for receiving of enamels of different assignment.

Physical and chemical processes running in the composite that are determined by
four options of MMGFE implementation are also evaluated thermodynamically, the
essence and subsequence of composite component parts’ interaction, as well as
phase composition of products received as result of these processes, are predicted.

Theoretically predicted phenomena are tested by experiments. The testing reveals
satisfying correspondence between predicted and experimentally received results.
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CWMHTE3 W BUPTYA/IbHbIA BUOCKPUHUHI HEKOTOPBIX MPOU3BO/HbIX
2-(1-AAAMAHTUN)BEH3UMUIA3O/A

T. Ix. Bykus*, [I. C. 3ypabumsmny, O. H. Diusbapamsuimy,
M. A. Camconus

JenapmameHm xumuu paKyn6mema MoYHbIX U ecmecmeeHHbIX HayK,
TbunuCccKo20 20cy0apcmeeHHo20 yHUsepcumema umeHu M. [xasaxuweunu,
np. Un.Yasuasadse 3, Tbunucu, 0179, Mpy3us
t.bukia@yahoo.com

LLIMpOKKI1 cnekTp 6MosorMyeckoro AencTemMsa NPOM3BOAHbLIX agamaHTaHa Aenaet
nepcne-KTMBHbIM UCCNEA0BaHNA MO CUHTE3Y U U3yYeHUo GapMaKOIOTMYEeCcKoM akK-
TUBHOCTU B PAAY aAaMaHTU/IbHbIX NPOM3BOAHbIX 6eH3uMmaasona [1-4].

PaspaboTaH cnocob nonyyeHus 2-(1-agamaHTnn)beHsmmuaasona. CUHTE3NPOBaHbI
1-metun-, 1-metnn-5(6)-HnUTpo-, 5(6)-HMTpOo-, 5(6)-amunHo-2-(1-agamaHTnn)beH3u-

MnAa30/bl NO Cxeme:

oH
o N poCl, AN (CHB)ZSO
o N

H

3

HNO,/H,SO,
N
N H Ni HN
N
H

| \

HNO/H,SO,

CE»@

I
= /z
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CoeavHeHue 1 6bI10 NONYYEHO KUNAYEHUEM CMEeCU O-peHuneHgMaMuHa M aja-
MaHTaH-1-kap-6oHoBo Kucnotbl B POCl; ¢ 92% Bbixogom. OcyuwectsneHo N-anku-
nvpoBaHve 1-ro gumetun-cynbdatom B aueToHe, 1-metun-2-(1-agamaHTun)beH-
3MMKNAA30N (2) NoAyYeH C BbICOKMM BbIXO-J,0M. HUTpoBaHMeM coeguHeHuit 1 1 2
HUTPYHIOLLEN CMECBIO Bble/IeHbl COOTBETCTBYHOLWME 5(6)-HUTPONPOAYKTbI —3 U 4.

KaTanuTuyeckmm BoccTaHoBneHuem 5(6)-HUTpo-2-(1-agamaHTnn)beHsumnaasona
(4) B cnu-pTax (MeTaHoA, 3TaHON) B NPUCYTCTBUM HUKeNs PeHea NosyyeHO aMUHO-
npoussogHoe (5), KoTo-poe 6biNo BblAENEHO B BUAE rnapoxnopuaa. CoeguHeHuns 6
M 7 NONyYyeHbl KOHAEHCAUMEN 3KBU-MOJIEKYNSAPHbIX KonuyectB 5(6)-amuHo-2-(1-
aflamaHTUN)beH3MMMaa30na U COOTBETCTBYIOLWLErO afbAerMga B METUI0BOM M
3TWNIOBOM CMMPTax, a auuAMPOBAHWEM COeAUHEHUA 5 xJopaHrugpu-gamu
KapbOHOBbLIX KUCNOT B MPUCYTCTBUMM OcHOBaHuA (TIA, NaOH) 6biivM nony4yeHbl
cooTBeT-cTBylOLWME 5(6)-(N-aumnammHo)-2-(1-apamaHTnn)beHsmmmaasons (8, 9).

C uenblo NPOrHo3a BO3MOXKHOW 6MONOrMYECKON aKTUBHOCTU CUHTE3UPOBAHHbIX
HaMW Coe-AWHEHWUI Mbl MPOBENU BUPTYaNbHbIA BUOCKPUHUHT UHTEPHET-CUCTEMOM
PASS (www.ibmc.msk.ru/pass/) NosnyueHHble pe3ynbTaTbl U3/0XKEHbI B AOKNAAE.

JNlutepartypa

1. Moposos W.C., MeTpos B.N., Cepreesa C.A. PapmaKkonorua agamaHTaHoB. Boarorpaackas
Me-guLUMHCKaA akagemus, Bonrorpag, 2001, 320c.

2. NuteuHos B.M., XI'C, 2002, Ne 1, c.12-39.

3. 3ypabuwswnan A.C., lommnaze M.O., Camconus LL.A., BeckseT A.O., Kaumatiep Y. XI'C, 2008,
Ne8, c.1172-1182. (Chem. Heterocycl. Comp., 2008, v. 44, N.8, pp. 941-949)

4. Zurabishvili D.S., Lomidze M.O., Trapaidze M.V., Samsoniya Sh.A. Nova Science Publ-shers,
2010, pp. 47-98.

BnarogapHoctb:  [laHHbI  NPOEKT  ocywecTBAeH Npu  GUHAHCOBOM  NoAJepiKKe
HauMoHanbHOro HayyHoro ¢oHaa Mpysuu (FpaHm Ne GNSF/STO8/4-413). Nobaa mbicib,
M3/I0KEHHAA B AAHHOW MyBAMKALMKW NPUHALNENKUT aBTopam. Bbipaxkaem 6narogapHocTb
cnyxbe akagemuuyeckoro obmeHa lepmaHum (DAAD) 3a noaaep)kKy COTPyAHMYEcTBa u
nporpammbl obmeHa mexay TOMAUCCKMM rocyAapcTBeHHbIM yHUBepcuTeToM MM. MBaHe
[kaBaxuwwBuamn u ynusepcutetom CaapnaHaa (fepmanus).
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0BM3JICCMIBNL MIJTBNIdN BBNGIMNL BIINL
oNbuBa™MAIGNL LUSIIIITDI

3+ B63MEs0s, 6. bogmemgodzomo*, 3. HGMs3sody, 9. Lsdlmbos

03. x¢333b08z30er0b bsb. 0docrobols bsbyerdfoge #160396bodgdo, Jodool
©J35(3H50960, 3.0. F33353500b 359., 0oerobo, bsgsGoz9¢rm
shota.samsonia@tsu.ge

Borboggmgdgwo 39¢9MHm(303¢gd0lL, 0bmmMmobomemgdols ©s dgbbm3o-
OEMobEmEwol  doMmzdo  300obsdg  sBMIgMOEgdol  Mgod3ogdol
d0M0m5© 30HMEMIGHIOL FoOTMoagbgb 3oMmmEol domm3zol o 96 B-Goym-
0509mdsdo  Imbmboboizwgdmmo sHmbsghmgdo [1, 2, 3].  {obsdgdstyg
6596™m3o  gobbormos  sBMIggdol  Mgod3ogdo  Bdmowbodbowo
39096HMmE03wgd0L 35Bsby dowgdmwo bsfamdgdol — g3odgmol gmdol dob-

3bomygdol merg3angddo. #

Bo@®o@gdme odbs 1,4,5,8-3g¢Me30Mmm-1,1,8,8-3gEMedgmon-2,7-o0dgmo-
®oEgbodotmmerm[1,2,3-d,e:3,2,1-i,j]1d96%m[g]Jobmglomobols (1) ©s 1,1,3,8,
10,10-39gb539m0en-2,9-©008900¢0gbobmeobm[4,5-e]Jobmeobol (2) s%b-
®3g0gdol ©god30gd0 Bgbo-, 3-d6Mmd-, 3-BoGHmm- s 3-Lyewgsdo-
3960 0sHMbodol  Jerm®H0ogdmsb 3mEHIbgomo domwmyom®e© og-
Ao boghmgdol  dowgdol  Jobbom.  sHBMIgMmEgdol  MH75d309d0
Bo@oMgdme 0dbs Boghmgdol 1, 2 s 89b0wosbmbomdol dsMowgdols
OD0YMH0J9adom Bsmbozazwgdgwr 896%Bm3ommmobomem@o sbmdgy-
©Egd0L sbsEmoMo Igmm©ozom, 399gao bdydgdol dobggoom.

5DMIgm0Egds Bo@sMmgdme 04bs fysaro-omdusbol bubs@do (pH 7). Fodgmob
3dg9dbg 1, 2 G9Ledsdolo BgboErEOsBMboMdol Jser0wgdol FoMdo MomY-
Bmdol ©@s3s¢gds begds -3-5°C-Bg dmdozo dmmg3zol 306Hmdgd80. Mgodiool
30639 Loggbm@Bg Fo@dmddbowo ©o30Msbmbgdo, gsdmgmaol 4smgdy,
AMBHOM 59053900l TJOIRO®  29oYzsbow  0dbs  FgLododol  os-
Dmboghmgddo 3-8. sHBMIJM0EgdOL ©g5g300L 3OHMOIIBJO0 F9TMYMROE
0g6s 99839000 3bzbowgdol Lobom. Noghmms bLEMmWIGHWMS osAJboos

139O0 IgoMEYOOm.
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H H
CH, C=N-N-CHR C—N=N—CiH,R
7
N + N N
) NaOH
DOSR-LNI5OG 2o —= (L)
S .
N N -l N
‘ \
CH, CEN-N-CHR CoN=N-CHR

1
3-6

3-6 R =H, Br, NO,, SO,NH,

CH H H
RS ? ¥ RH,Ci—N—N=C C=N—N—CH,RR
- N N
—N N—  RCGH,N,CI * AW - NaOH
OO —_— — N— 2C1 —
9@

2

H H
RHACFN:N—‘C C—N=N—CH,R
N 4
. N N—
OO 7,8 R=Br, SO,NH,

78 330dgMHob
337dggdol  dob-565grmpqdol  sBMIgMEgdol  Hgod30gool  G9wIYS,
306bbg539000m Bsmbo33¢gdgwo 39GHIMOME03wgdoLIYR0, LobmgBomgdMwos
d9L50530L0 B0OL-sDMBsgOMYdO 3-8. gl 50bLBYDdS 0Tom, HMB Rsmbozgzwrgdgw
39396H™E03wwdo O™ 30OHMEOL doO™M3T0 BgbowsbMmYAMRoL gugd@OH™Mbm-
59393GMOMo 353w gbs 0f3938 30MHMEol  dgmEg dBoMHM30L FJIMYd0c
06573H035305L o Fsbdo Bgmeg sBMRFMBOL JEgJBHOMBROWGO Bobs33wgds
303690 gdMos.  bowm  godgmolb  Bmdol  dobobsenmygddo 1, 2,
39790wadmo  LobEHIIOL  SGMIOLIIMBOL  godm  BgbowrsbmMmxABOL
ILIIGONEN@-5d393GMOYO 9BIIHO 9O 35093995 FgmooEybol dgmey
X398 s gbsdsdoLs, 5RO 593L JEgdEMBOWME BbBs33egdl MO39
890006 XaBYO.

@OoBYMsGG:

1. Camconusa W.A., Tpanamgse M.B., Kypkosckausa J1.H., TpeTbakosa J1.[., EbumoBsa
T.K., CyBopoB H.H. Xumus femepoyukn. CoeduH., 1979, Ne9, c. 1221-1227.

2. CamcoHua LW.A., Tpananase M.B., onangse C.B., cakua H.A., Kypkosckaua J1.H.,
CysopoB H.H. Xumusa lemepoyukn. CoeduH., 1988, Ne9, c. 1205-1212.

3. CamcoHua W.A,, Tpanangze M.B., Kynpawswuan H.A., Mamanagse /1.M., Cysopos
H.H. NMupponouHaonsl. 13. Xumua lemepoyukn. CoeduH., 1988, Ne5, c. 603-607.
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CUHTE3 4-R-N-AJAMAHTOUNTAHUNNAOB U 5(6)-A/IKOKCU-2-(1-
AOAMAHTWUN)BEH3UMUOA30/10B

I'.3. ITarnynas*, N.H. Toromamenm, JI.C. 3ypabumsmny,
M.B. Tpanauzgze, III.A. Camconus

JenapmameHm Xumuu paKynbmema MoYHbIX U eCmecmeeHHbIX HayK,
Téunucckozo 2ocydapcmeeHHO20 yHUsepcumema umeHu Ue. [xcasaxuwsunu, np.
Un.HYasyasadse 3, Tounucu, 0179, Mpy3usa
giorgi_pantsulaia@yahoo.com

MNpon3BogHble  aMWHOaZAaMaHTaHa W agaMaHTuA-1-kapboHOBOM  KMCNOTbI
06/134a10T WMPOKMM CNEKTPO BuMonornyeckon aktmBHocTu [1-5]. C uenbio nomcka
NOTEHLMANbHbIX BUONOTMYECKM aKTUBHBIX COEANHEHUIN N U3YYEHUA CBA3U MEXKAY
XMMWYECKOWN CTPYKTYPOW M BMONOrMYECKON aKTUBHOCTbIO, CUHTE3UpPOBaHbl 4-R-N-
aflaMaHTOMNaHWANAbI, COOTBETCTBYIOWME 4-KapOOKCU-2-HUTPO-, 4-aNKOKCU-2-HUT-
po-, 4-afIkOKCK-2-amUHONpPOU3BOAHbIE U 5(6)-anKkoKcu-2-(1-agamaHTun)beH3nmm-
[,a30/1bl MO Cxeme:

AdCOOH % %
® ik SOC' CH, coon

PCI
Q R
H/ Ni
—
H
10, 11 12, 13

NH2
1-6: R= ~COOH, —COOCH;, ~COOC,;Hg, —COCH 3, —OCH3, —OC,Hs;
7-9: R= —COOH, —OCH3, —OC;Hs; 10-13: R= —OCHs, —OC,Hs.

7-9

/Z

Iz

CoeanHeHua 1-6 6bIAKM NOyYeHbl B3aMMOAENCTBMEM XI0PAHIMAPMAA adaMaHTaH-
1-KapbOHOBOM KMUCNOTbl C COOTBETCTBYIOWMMM aMUHAMWU B MPUCYTCTBUU TPUITK-
namuHa uam NaOH B cpepax 6eHsona, Tonyona wam apupa. 4-N-AgamaHTomn-3-

——————————————
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HUTPObeH30MHasA KucnoTa (7) 6bina nosnydyeHa HUTpoBaHMEM aHUAMAA (1) HUT-
pytowei cmecbto (HNO3:H,SO,), a 4-ankoKcu-2-HUTpo-N-agamaHToOMAaHUAUAbI
(8,9) HUTpOBaHMEM a30THOM KMCNOTOM (56%) B yKCYyCcHOM KncnoTe. KaTannutuyeckum

BOCCTaHOB/IEHMEM MOC/IeHUX B Cpeje 3TuaueTaTa B NPUCYTCTBUU HUKenA PeHead

Nno-/ly4YeHbl COOTBETCTBYIOLIME AMMHOMPOU3BOAHbIE, UMKAMU3ALMEN COeauHEeHUI
(10,11) - 6eH3mMmunaasonsbl (12-13).

Nurepatypa:

1. Moposos W.C., Metpos B.N., Cepreesa C.A. ®PapmakonorMa afamMaHTaHOB.
Bonrorpagckana meanunHcKan akagemua, Bonrorpaa. 2001, 320c.

2. KosTyH B.1O., MnaxoTHWK B.M. Xum.-@apm. »ypHan, 1987, 1.28, Ne8, c.931-940

3. Kosanes W.E. Xum.-®apm. xcypHana, 1977, Ne 3, c. 19-27

4, 3ypabuwsuam A.C., Nomuaze M.O., Camconus LU.A., BeckseT A.O., Kaumaitep V.
XIC, 2008, Neo8, c.1172-1182. (Chem. Heterocycl. Comp., Vol. 44, N.8, 2008, pp.
941-949)

5. Zurabishvili D.S., Lomidze M.O., Trapaidze M.V., Samsoniya Sh.A. Nova Science

Publishers, 2010, pp. 47-98.

BnarogapHoctb: [laHHbIi  MPOEKT  ocyllecTBieH npu  GUHAHCOBOM  MoAJepIKKe
HaLMOHaNbHOro HayyHoro doHaa Mpysuu (MpaHm Ne GNSF/STOS8 /4-413). Nobaa mbicnb,
M3/I0’KEHHAA B AAHHOW Myb6/AMKauMU NPUHAANEKUT aBTopam. Bbipaxaem 61arogapHocTb
cnyxbe akagemumueckoro obmeHa lepmaHum (DAAD) 3a mogaepiKy COTPyAHMYEcCTBa U
nporpammbl obmeHa mexkay TOUAMCCKMM rocyAapCTBEHHbIM YHUMBEPCUTETOM MM. MBaHe
[kaBaxuweuam n yHusepcutetom CaapnaHaa (Ffepmanus).
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ON3NMMEMMBIBOINTNGIONL VBNOIMN GuBoMmaddNL dob-
L3JJOMIGAN BMIBIEEABNNL 0103NLAGIMIBAGN

6. Bogmemgodzomo*, 3. GMs3s0dy, b. 3M3Ms830eo, b. glszos,
©. BMMd0dg0mo, . LLALmbos

03. x935b0T0emol bsb. mBogeroliol bsbgerdfonm wbo396mboBd B0, Jodool
@I330H3096(90, 3.0.353353500L 353b., 0B80oerobo, bsgstoz9¢re,
ninonikolau@yahoo.com

6586:m30 Fo@mdmoygbowos Bzgbl dogm sy Lobmgbomgdmwo dgbbm3o-
HEM0bEMEol odwm®msb3io®mools 1 s Job bsggmdzguby domgdwywo
©0530g00L  2,3,4  3sb-L3gdBH®YOOL  SBogroBo  [1]. gl Bmbsigdgdo
39056050905 h396L dogM d9damddo LobmgboMmgd o 0BMIgH o ©o-
30065H0Yd0Ls 5,6,7 s 8500 LEKdzgwbg Jogdwo 3oEMsBom3o-
©5Bmbgdol 8-12 Fsb-L3gdEHMYdMG [2].

o}
R
H o} o}
4 H H,NHN NHNH,
N o _ .
O // HN NH
R
HN
5 R

1-4,6,8,10

7,9,11,12

1R=-Cl 2R =-NH-Ph;  3R=-NH-CcH,-CI(p) ; 4R =-N(CH,), ; 6,7R=-NH-NH, :

8,9R=-NH-N:Q : 10,11 R:-NH»NIO : 12R=-NH-N:(
Ad

BogOmgdol  1-12 3sb-b3ggGHMgdoL FgEIMIIOLLL IAIPOW0s OSOMHMEM-
653005006930l 530G Bsfomdgdol dmeg3mo 0mbgdol REMednb-
35300l bmyso Ldgds, MHMIwol ™msbsbds, ULsfyol LEIOgdDY bgds
6500350900l (R) 056@smsbmdomo  guodoboMgds s ©035Mdmborols
X3B0L 89933900 3Mgd96E0L Fo®dmgdbs Bglsdsdolo dsbgdom m/z =259 56
m/z =258, GmIwmgdog 3sL-b3gdBH®IOo ORJLOMYPIMEOSs b Jogdbodsewvyo
(100 %), 6 Bsoeo 06BHIBLOWG@dOL 303980 Lsboor [OC-HeT-CO]*. 59
LogMomnm BOsdgbGMwo M/z =259 0mbobsmzgolb Bzgbl dogH Fomdmpgbowos
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Jobmo@MGO 5390w gdol Mo 0BMIgHhmeo LEGOHMIGMOs 13, 14, GmIgwos
15356599ME 3500 FEPMIOMBIL Fobs30MmMOYOL:

° +
AN\ H

N

N\ N
=~
S

50 0mb9d0lL 998amdo BMsRTYBEE0s J08E0bsMYMBL doMomss HCN s

13 14

CO x23983900L M95s0sbMdom dmbrghgzom. Bmyogho 998mbggzs80 30 ©o-
30JLoMGIME0s JoLo Ol LsobEHIMYLM seEIMBsEOMWOo DG, BMTY-
o3 3609369wm3bs0 49bLbgs3009ds 0bMEgdol 3ol (36mdowo Lggdo-
Logob - L3gd@™gddo godlotmgds -N=C=C=0 gcsadgb®ol gwodobomgds
(30600l B0MHMZ0L HAWS).

93980 9cy3560e0s Iy 3MwIHo 0mbgdol sdwol dgdgdo, L3gdE®mgddo
4395 3030L 25035¢0Lobgdom:

bag@ma 1
M™ 330(23) = 204(38)_FL,_»58(100) FEL0__ 204(25) =2 150011
© 200
250(68) 202(52) = 176(32)
.E‘E.
203(19) =2 23125 2 9703

bogimn 2

M* 444(86) HNCeH: 359(60) HN-CH: 350(100) B 232362100 204(55)
o

N
CENCD 35y GHNCO 2605 17827)
Begénn 3
M 5128) TENCHLT 30505, BNGHLT 1 50006) HNo35100) 2 zi:t{ss)
-CH
178(53
| “cacatpco — AN _ 20660, _(CO)
[ac,H_.:-:—c—o]' 15300) 130(16)
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bsgima 6

M 3""(93)__,191(3331\'___*39(100)—.. 206(17 SJHCOI'"(F’] 2 149(10)

31(9*1 AN 304058) 0 176(70) " 150(18)
Bsgtinn &
a0 8,
| a1z i
wogrey _SEECCE seaing) CEOERE, =, 318(s8.4)
0
CH,CHNHNH, 25B(100) N naaes)_ N=C=C=0_ 1m007.2)
59 26 54
-WE=C=C=0 204(28) H-C=C=0 150(9.6)

@OGYMSGYYOS:

1. Nikoleishvili  N., Onashvili E., Esakia N., Trapaidze M. and Samsoniya Sh.
Condensation reactions of dihydrazides of isomeric dipyrrolonaphthalenes
dicarboxylic Acids. In: “Chemistry of advanced compounds and materials”,
Chapters 27. Editor: Nodar Lekishvili et al.,2008, p.256-259. Nova Science
Publishers, INC. New.

2. CamcoHua W.A., Tpanamase M.B., Kynpawsuau H.A., 3ypabuwsunu [.C. Cysopos
H.H. Xumus Ffemepoyukn. CoeduH., 1998, No7, c. 942-948.
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INVESTIGATION IN THE FIELD OF 2-ETHOXYCARBONYL-5-PHENYLINDOLE

N. Barbakadze*, Sh. Samsoniya, I. Chikvaidze, Sh. Oboladze

Iv. Javakhishvili Tbilisi State University
I. Chavchavadze Ave. 3, Thilisi, Georgia
nana_barbakadze@yahoo.com

Indole or indole containing systems, which contain B-carbonyl atoms, are
interesting objects of study to obtain the aryl analogues of important biologically
active natural or synthetic compounds. Interesting scientific data were obtained to
study the chemical properties of these types of compounds [1-3]. It is important to
note that results of biological and pharmacological studies of new indole containing
compounds, which were obtained in this way [4-6].

In the present paper we undertake a detailed study the chemical properties of
2-ethoxycarbonyl-5-phenylindole  using electrophylic substitution reactions
(scheme 1). In order to obtain compounds having potential physiologically active
properties were carried out reactions of condensation of 3-phormyl derivative of 2-
ethoxycarbonyl-5-phenylindole with compounds having amino-function (scheme
2). The influence of substituent groups on this reactions was established.

R
Ph Ph
\©E\>—COOCZH5 —_— \Ct\gfcoocz'k
N N
1 H |

2-10 R

R=H (2-5) R'=H  (6-10)

R'= CHO @ R=CH, (6)
R'=CH,N(CH,), ©) R=C,Hy (7)

R '= NOH 4) R=C,H, (8)

O,N R=CH,-C¢H; (9)
R'=N=N—©—NOZ (5) R=CH,-CH=CH, (10)
Scheme 1.

Due to the existence of electronacceptor esteric group in the molecule of indole (1)
provides conditions of the reactions of formylation, dimethylaminomethylation and
nitrosation comparative at high temperature. The mentioned group opposes the
diazonium cation. Therefore of azo-coupling reaction was carried out by
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nontraditional methods — under the condition interphase catalysis. Condensation
reactions also were going at high temperature. Influence of 5-phenyl group on the
mentioned reactions was insignificant.

On the base pB-formylderivative of 2-ethoxycarbonyl-5-phenylindole were
synthesized new potential intercalator — new 8-phenylderivative of
pyridazinoindoles (15) (scheme 2).

CHO CH=X

Ph Ph
COOC,H, — > N COOC,H,
N
H

2 11-14

IZ/

X=N-OH (11)
X =N-NH-Ph (12)
X = N-NH-CS-NH, (13)

X=N-NH-co— N (14)

Scheme 2

The structures of synthesized compounds were established by spectral methods.
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SYNTHESIS OF NEW POLYNUCLEAR NITROGEN CONTAINING
HETEROCYCLIC SYSTEMS

A. Kalatozishvili*, Sh. Samsoniya, N. Targamadze,
I. Chikvaidze

Iv. Javakhishvili Tbilisi State University, I. Chavchavadze Ave. 3, Tbilisi, Georgia
kako_kala@yahoo.com

Pyrridazinoindole- azaanalogue of B-carboline, the ring of which is the basis of wide
variety of substances with high physiological activity, have attracted attention of
researchers in recent years [1]. Many derivatives of isomeric pyrridazinoindoles
reveal high biological activity [2-4], while others were identified as effective
intercalators of DNA [5].

3-aryl-4-oxo-pyridazino[4,5-blindoles were carried out according to the following

scheme:
CHO CH=N-NH-R
N\ NH,-NH-R N\ CH,COOH
COOC,H, —— COOCH;, ——>
N N
H H
1 2.8 9-11

R=p-C¢H,CH; (2,9); R= 0-C,H,NO, (3); R= m-C;H,NO, (4); R=p-CH,Cl (5,11); R= p-CeH,BI (6);
R=p-C¢H,-CiH; (7,10);

Simetric isomeric bis-tricyclic sistems were carried out analogue:

X= O,R=H (12) X= O,R= C/H, (13
X= CH, R=H (14) X= CH,, R=CH, (15)

e

X=0 (16)
X= CH, (17)
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NUTRITIONAL AND MEDICAL NATURE OF OAK ACETUM

N. Memarnishvili, N. Shavliashvili, T. Ivalishvili,
T. Tsivtsivadze, R. Skhiladze, N. Chigogidze

Georgian Technical University
ninucaa@live.com

As a result of purposeful and measurable creative scientific-research works
provided by particular group of scientists of Scientific Center of Biologically Active
Substances under Technical University of Georgia, they processed original way of
preparing curative oak acetum:

1) Stage of anaerobic digestion. By adding sugar, water and wine ferment of
necessary quantity to the natural juice of grapes, apple, pear and quince together
with mash, under the temperature t 233 °C by anaerobic (oxygen free) digestion
we receive liquid similar to the fruit wine, with concentrated alcohol (9+12% in the
given C,HsOH). Alcohol concentration depends on existence of saccharin (not less
than 20+24 %) in the substance. Duration of anaerobic ferment is 10-12 days in the
sunlight proof premises. Sunlight prevents boiling. After finishing of anaerobic
digestion, they separate liquid with alcohol concentration from sediment and
prepare it for aerobic digestion.

2) Stage of aerobic digestion. During aerobic (Oxygen concentrated) digestion they
transfer liquid with alcohol concentration to the container of systemic aeration of
oxygen. Acetic acid seething is supported by the large contact surface with air and
more permanent temperature, about 20 °C, as well as dark container. Acetic acid
seething is finished during 40+60 days, when the liquid smoothes down and
becomes transparent. Later it is moved to the stage of fermentation on the oak
shavings.

3) Stage of acetum fermentation. The liquid of acetic acid of up to 7%, of
remaining organic aids from 1.5 up to 2.0 % (of amber, wine, fumarin, apple,
lemon, glycol, milk, glycerin, gluco and so on as well as small quantity of adipose
and redolent acids); with concentration of nitrogenous substances, high spirits,
complex esters with content of mineral substances, are moved to enameled
cisterns for fermentation on oak shavings. Pre-treated oak shaving is spread on
stockpile, calculating 1000+1200 cm® of the surface of oak shavings on one
decalitre of acetum. Optimal temperature of fermentation is 20+25°C, not less than
during 6 months from the moment of putting oak shavings into it. Accelerated
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method of fermentation during 50+60 days is allowable as well, while thermal

processing during interval of 35+45°C in the enameled reservoir. During

fermentation period oak acetum is saturated with oxygen up to concentration of 20
3

mg/dm”.

Contact of oak shavings and acetum essentially changes its chemical concentration
(see table 1), physical-chemical index, as well as smell and medical nature. Acetum
is significantly enriched with phenol compounds, which take active part in
formation of sensor features of acetum, and play role of antioxidant, have
antibacterial, antimycotic worth. Phenol compounds also participate in the reaction
of oxidation and restoration with nitrogenous compounds and aldehydes, form
complexes with protein substance.

Phenol compounds, as biologically active substances, increase curative features of
oak acetum significantly when being in chemical concentration of it. The former is
the best dietary means.

Usage:

e To remove oppression of varicose veins they spray oak acetum to the
veins and knead it at night and in the morning. After about one month,
veins are compressed. Direction of use: they take two teaspoons of oak
acetum on one cup of water two times a day.

e  To cure sting of insects: removes sharp pain caused by sting of insects
and painful sensation on the stung areas by lubricating oak acetum on
them.

e In case of infringement of food digestion they take oak acetum for the
purpose of ventricle activation; inhibition of development of
pathogenic micro flora in guts.

e  Taking oak acetum to support burning proteins and reducing weight.

e  Treatment of burns.

Processing of the burnt skin on the body by undiluted oak acetum shall remove
sharp pain and common sense of pain.
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THE INFLUENCE OF POTASSIUM FERROCYANIDE ON TOTAL PHENOLS
AND IRON OF WINE

Kh. Mamaiashvili*, M. Khomasuridze

Georgian Technical University, 77, kostava str. Thilisi, Georgia
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According to the established standard, iron consentration in wine must not
exaggerate to 10 mg per liter. If the proper chemical analyse confirmes that iron
content in wine is higher, a wine maker must reduce this parameter.

Trace iron concentrations in wine are beneficial for enzyme activity, as a stabilizer,
and as a functional component for proteins. At higher concentrations it alters the
redox potential, in favoring oxidation, affecting sensory characteristics and
participating in the formation of complexes with tannin and phosphates resulting in
instabilities (casse). The most common iron case is “white casse” (iron phosphate),
it is initially seen as milky white cloud and later as a precipitate. The “blue casse”
(ferric tannate) that occurs less often can be observed in white wines, for example,
after tannic acid additions. Most of the iron present in wine is present in the
ferrous Fe(ll) state. The ratio of the Fe(ll)/Fe(lll) depends on the oxidation state of
wine. If Fe (lll) is formed, it can bind with phosphates that are normally present in
wine.

The usage of Potassium ferrocyanide for this purpose is allowed by ,,Georgian Law
About Wine and Vine.”

Potassium ferrocyanide, also known as yellow prussiate of potash or potassium
hexacyanidoferrate (ll), is a coordination compound of formula K,;[Fe(CN)¢]*3H,0,
which forms lemon-yellow monoclinic crystals at room temperature.

The experiment was arranged to evaluate the influence of potassium ferrocyanide
on phenol and polyphenol compounds after wine purification. Polyphenols have
been found to have antioxidant properties. Antioxidants are substances that
protect cells from oxidative damage caused by molecules called free radicals. So
wine maker must maintenance stable total phenols in order to produce the
nutrient, high quality wine.

Wine analyses for iron determination were conducted according to standard
methods.
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On the first stage of experiment we determined the average and necessary dosage
for the trial 5 g/hl [1]. We have reduced the iron concentration from 18 mg/l to 6
mg/I.

Investigation object examined on polysaccharide, poliphenolic, metal, albiminous
and invertible colloidal turbidity It was stabile only against albiminous and
polysaccharide turbidity and had on evident invertible colloidal, metal and
poliphenolic turbidity [2].

For the perfect precipitation blue “Prusse” and wine stabilization, based on the
approbate experimental clarification process and the recommendation of institutes
of Oenology of Champagne there was worked out the scheme of wine purification.
After the 6 hours from the treatment with PF we have added in wine tank the
optimal dosage of Gelatin and Bentonite suspension,- Gel Plus ( 15-30 g/hl.)

After 8 days wine was racked from lay lees, filtered and examined on the
problematic turbidities. Wine was stable and residual iron was 6 mg/I.

We applied the Folin-Ciocalteu spectrophotometric method for determination of
total phenols. Analyses were performed according to Compendium of International
Methods of wine and must Analyses (International Organization of Wine and Vine).

[3].

Obtained results from conducted analyses confirmed that the above mentioned
technological process reduces not only iron content but also total phenols from
1566 to 1188 mg/I.
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THE STABILITY OF NANOSIZED SILVER IN AQUEOUS MEDIA

M. Kikalishvili, M. Donadze

Georgian Technical University, 77 Kostava Str., 0175 Tbilisi, Georgia
marikikala@gmail.ge

Nanoparticles (NPs) - particles with the dimensions of 1-100 nm are characterized
by high specific surface area. Decrease in particle size to nanometer scale results in
a dramatic increase in surface to volume ratio and increase in excess surface
energy. These provides base for unique chemical and biological properties of
nanosized silver. However, owing to the same effects silver NPs loose its stability
and undergo aggregation and corrosion. To prevent these undesirable effects the
capping agents, stabilizing silver NPs introduced in the electrosynthesis process. It
is common to use amphiphilic substances as capping agents, exploiting their ability
to anchor metal NPs by polar end of the molecule, while the other - hydrocarbon
end is strongly solvated by organic solvent, providing formation of a protective
hydrophobic shell. We studied the stability of silver core — oleic acid shell systems
in an aqueous media as well as the regularities of unwilling processes (corrosion,
aggregation) which accompanies desorption of capping agent from the surface of
silver NPs.
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ON THE ESSENCE OF INORGANIC COMPONENT PART OF PKHOVELI
PELOID

L. Ebanoidze, N. Bokuchava, A.Sarukhanishvili
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Georgia is distinguished by location, diversity and quantity of peloids. For their
estimation is necessary to determine the essence of both organic and inorganic
component parts of these peloids.

One of the representatives of peloids is Pkhoveli deposit, which is less studied in
comparison with other peloids.

The presented work is devoted to the determination of inorganic component part
of peloid from mentioned location. Both theoretical and experimental methods
have been used: among theoretical ones — petrochemical method of peloids’ oxide
content on conversion to normative minerals; while from experimental methods —
the methods of derivatography, diffractography, IR spectroscopy, crystal optics
study.

The research shows that Pkhoveli peloid is basically represented by water-containing
alumosilicates, or else by compounds, which belong to sheet silicates according to their
crystal-chemical classifycation. As a result of research has been defined, that basis mass
is minerals of Montmorillonite-Beidelite group (Ca,Na)g3sx(Al,Mg,Fe),[(Si,Al)4010]
(OH),-H,0+(Ca,Na)q sxAly[[Al,Si)404](OH),-4H,0, while among anhydrous silicates:
feldspar, quartz, calcite (tiff) (see Table 1).

Minerals’ conventional notations: Albite — Ab; Anortite — An; Beidelite (Bei);
Glauconite — Gl; Calcite — Cc; Caolinite — Kt; Quartz — Q; Montmorillonite — Mt;
Orthoclase — Or; Pyrite — P.
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Table 1. Oxide composition of minerals

Quantity Minerals
¢ o o N 2 =)
5 o = = & 3 o = ) 7
S | Mass | Nuomber 2 3% Ez | £z | % £2z| ¥ | 23| &
=] % of moles & E a é’ - b £ 2= i:-;.' 5= 2
0.0097
0.8654 0.1383 | 0.1400 | 2,0683 | 0.000G | 0.0200 | 00132 | 02382 | 0.24G8
0.1589 0.C414 | 0.0422 | 0.0231 | 0.0003 | 0.0100 | 0.0022 | 00397
0.0214 0.C136 | 0.0078
0.0161 0.0081 0.0080
MgO 1,65 0.0409 0.C4C9
Na0 | 230 | 00693 0.C125 | 0.00S1 | 0.0080 00397
KD 2.10 0.0222 0.0200 0.0022
S0; | 129 | o0lal 00161
H:O* 211 0.1358 0.0729 | 0.0411 | 02,0212 | 0,0003
HO | 24 | 0.2455 0.1227 | 0.1228
COy 4,02 0.0914 0.0012 0,0826 | 0,0018
TeSo 0.0081
O, 0.0161
1000 | 17979 0.4550 | 0.1486 0.0400 | 0.0176 | 03176 | 02468 | 0.0792 | 0.0018 | 1.7979
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SELECTION OF MICROBIAL CAROTENOIDS

L. Mosiashvili, M. Siradze, I. Berdzenishvili
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Observation on wide distribution of carotenoids in vegetable and animal worlds,
their diversification showed that during the whole process of evolution vegetables
and micro organisms accumulate carotenoids, while human beings and animals use
them with food. It is stated that besides provitamin activity carotenoids are
characterized with anti-oxidant, anti-carcinogenic, anti-mutagenic and immune
stimulating properties. Therefore, at present one of the important problems of
contemporary pharmaceutical science is the creation of prophylactic and medical
means on the bases of carotenoides. In the case of increased demand for carotene
preparations the detection of its natural resources is very important. The
shortcoming of preparation of carotene from vegetable raw material is its
deficiency because of low carotene contents in it, and its accumulation depends on
natural climatic conditions and the control of this process is very complicated. At
present the receipt of carotene by micro biological synthesis (bacteria, yeasts, fungi
and water plants) is of prime priority.

The purpose of the mentioned (our) research was screening of yeasts separated
from different climate zones of Georgia of biologically active matter — carotene for
quantitative content. The yeasts in soil samples of Kakheti, Kartli, Imereti and
Racha regions [1] have been studied. Yeast separation and identification was done
in Zakharov solid synthetic food area and on grapes juice area [2]. From separated
62 pure cultures (one colony — one cell) 15 carotene synthesizing yeast strains were
visually chosen, which by morpho-physiological and cultural-biochemical signs
belong to Rhodotorula genus. The major parameters of carotene extraction from
cells were estimated. Carotene extraction was done with grinding of acetone and
alcohol mixture in ground glass. The received mass was passed though No 4 quartz
filter in vacuum. For quantitative determination of carotene the suspension was
measured with spectrophotometer at 453 nm. The received data were compared
with calibration curve built according potassium dichromate. It is accepted that
0.036% potassium dichromate solution in coloring corresponds to 0.00208 mg
carotene in 1 mg solvent. General quantity of carotene in the studied yeasts
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corresponds to 2-4 mg/g recalculated to dry mass. Such composition of food area is
elaborated which, on the one hand, is cheap and, on the other hand, will increase
biomass yield in yeasts and stimulate carotenegenesis. Qualitative content of
carotenoids is studied by method of thin layer chromatography.
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THE EFFECT OF SUPERPLASTIFIERS’ ADDITIONS ON CEMENT AND
CONCRETE PROPERTIES

N. Karkusashvili*, T. Suladze

Department of chemical technology, Georgian Technical University,
77 Kostava str., Thilisi, 0153, Georgia

As it is known, cement and concrete strength is directly depended on the quantity
of added water (with ratio of water/cement) because of a lot of factors (carrying
distance, duration of concreting process and preservation of good fluidity during
this period, ambient temperature etc.). The constructor is forced to significantly
raise the ratio of water/cement that reduces concrete strength, increases porosity
(void content), shrinkage, reduces freezing tolerance etc. That’s why, in order to
use cement potential to the maximum we should try to reduce additional amount
of water without deterioration of its basic properties (mobility, flowability).

The process of setting is quiet important, and especially the durability of its first
period (from water pouring to the beginning of setting), when water-cement
system is characterized by thixotropic ability, i.e. the ability of destroyed structure’s
restoration without deterioration of its properties. For this purpose so-called
superplastifiers are very effectively used in concretes lately — the substances heavy
increasing concrete fluidity along with significant reduction of water-cement ratio.
As a result we receive the concrete of substantively high quality, but their effect on
cements properties virtually is not studied.

The work objective is to study the effect of superplastifiers’ addition both in
cements and in concretes.

The study of superplastifier MR-50-N addition quantity’s effect on the various types
of cements and concretes is represented in this work.

It is established, that the effect of superplastifiers on such properties as setting
duration and mobility are, is more effectively revealed in concretes. The opinion is
expressed that this fact is stipulated by structural differences between cement and
concrete.
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INFLUENCE OF NATURAL AND ANTHROPOGENIC FACTORS ON NITRATE
AND NITRITE IONS IN TRANSBOUNDARY RIVER KURA “MTKVARI” WATER
IN TBILISI CITY AREA

L. Mtsariashvili

Department of Material Research, Iv. Javakhishvili Thilisi State University, 13
Chavchavadze Av., 0179, Thilisi, Georgia
mtsariashvili2005@yahoo.com

In the given work statistical processing of the existing base of long-term historical
data of the River Kura «Mtkvari» water quality parameters (some biogenic
substances: nitrate NO3’, nitrite NO, and also ammonium NH," ions) for the period
of 1980 — 1989 in Thilisi city is carried out.

According to the methodology described in works [1,2], use of these data gives the
chance to estimate quantitatively influence of natural and anthropogenic factors
on corresponding parameters of water quality. There is offered the simple
methodology of a quantitative estimation of these parameters of water quality, in
particular, their equilibrium (background) values, influence of natural and
anthropogenic factors on them, their extreme values are sufficient.

For characterization of background parameters of water quality in corresponding
geographical area, available historical results for the control points located above
the given settlement were used. For an estimation of anthropogenic "impact" the
data for located below cities of control points were used. For investigated ions
were defined: 1. background monthly value (B") - minimum from all available sizes
for the given period (in the given work, as a rule, 10 values, which have been
received for the corresponding month, were used); 2. average "anthropogenic"
value of parameter (B”"thav) - characterises influence of the factor of anthropogenic
impact in normal (equilibrium) conditions (These values were calculated by
subtraction of background values from the really measured results).

anth

Average values of concentration factor K, = B""",,./B", depending on a month and
also their average (annual) sizes depending on control point [2,3], were calculated.
Background values (B") and average "anthropogenic" sizes (B”mhav) for the biogenic
substances - (NO,, NO;', NH,") depending on a month for c. Thilisi are resulted in

figure.

55



Republic Conference of Young Scientists -2011

Apparently, from the received data character of monthly (seasonal) dependence of
background sizes has some decrease during the summer period and increase in
winter — that can be connected with the natural reasons. As is marked, for
example, in work [3], the content of biogenic elements in natural waters, first of all,
nitrates is a consequence of formation and decomposition of organic substances as
a result of photosynthesis processes. Usually their concentration is characterised by
the minimum content during the vegetative period. Sometimes, for example,
nitrates can be absent completely in water. In autumn the content of nitrates
grows and reaches a maximum in winter period, when at its minimum consumption
disintegration of organic substance and transition of nitrogen from organic forms
into the mineral once is carried out. In spring with rise of temperature and day
length increase starts again amplifying vital functions of plants and accordingly
consumption of nitrates that has an impact on their concentration falling.

100 10

1 2 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12
months months

Figure. Background (A) values (Bn) contents of the biogenic substances and average size of
the contribution of the anthropogenic (B) factor (Banthav/Bn) for control point c. Thilisi
depending on month (1-January, 2-February, etc.) (a- NO”; b- NO*; c- NH")

Time dependence observed in work is not so strongly expressed, that can be
connected with rather warm environmental conditions of an arrangement of
control point. In these regions strongly growth vegetative cover takes place. Their
vegetative period is comparatively long, that creates conditions for longer period of
photosynthesis, and therefore there always are nitrates and nitrites in water.

It is possible to note, that such approach appears perspective for the decision of
many tasks arising at a quantitative estimation of various factors of influence of an
environment on parameters of superficial water quality.

Note. The work has been executed within the framework of World Federation of
Scientists Georgian Scholarship Programme, “Quantitative estimations of influence
of environmental factors on water quality parameters (biogenic substances NO,,
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NO;’, NH,", NH3, Total N, Total P) on the basis of the historical and modern data in
area of some large settlements of the River Kura”, 2010.
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CHROMATOGRAPHIC BEHAVIOR OF RISPERIDONE IN IONIC INTERACTION
AND MICROEMULSION CHROMATOGRAPHIC SYSTEMS: STUDY OF
PHARMACOKINETICS OF RISPERIDONE
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Risperidone is most important among atypical or the second-generation
antipsychotic drugs. It is very effective in treatment of both the positive and the
negative symptoms of schizophrenia. Risperidone is a benzisoxazole derivative and
belongs to a chemically new class of drugs [1]. From the point of view of
neuropharmacology risperidone represents antagonist of serotonin (5HT2) and
dopamine (D2), also al-, a2— adrenergic and H1-histaminergic receptors.

Selection of the optimum conditions for chromatographic elution and extraction
from blood plasma are essential steps in the study of pharmacokinetics of
risperidone. Construction of calibration plot and determination of the metrological
parameters of the method are also necessary [2].

The microemulsion and ion interaction liquid chromatographic systems were used
for the chromatographic determination of risperidone because of cationic nature of
its molecule. The chromatographic behavior of risperidone by using of mobile
phase modified with a nonionic surfactant polyoxyethylene cetyl ether (Brij-58) was
investigated, an influence of concentration of Brij-58 and mobile phase pH on the
retention factor of risperidone was studied. The chromatographic behavior of
risperidone by using of mobile phase modified with an ion-pair reagent in
combination with reversed phase C18 stationary phase was also studied, influence
of additives of triethylamine, concentration of buffer and amount of organic
modifier on the retention and separation factor of risperidone and its internal
standard azaleptine was investigated.

The chromatographic measurements were carried out with a micro-column liquid
chromatography, “Milichrom-4”. The chromatographic column was a Lichrospher-
C18 and Hema Bio Phenyl stainless steel column. Detection wavelength was 280
nm.
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Hexane-isoamyl alcohol mixture and chloroform were used as extraction agents for
liquid-liquid extraction of risperidone from blood serum. Influence of concentration
of sodium hydroxide on extraction percentage of risperidone was investigated.

Pharmacokinetics of risperidone was studied in rabbits with weight 1.5 and 2.5 kg.
Risperidone was administered in a single dose of 10 and 12 mg (4-6.7 mg/kg) to
rabbits. The Cplasma-t curves were constrained. The multiple peaks are observed
on Cplasma-t curves: the first Cmax is reached approximately in 1 hour, but the
second one after 5-6 hours. The noncompartment as well as onecompartment
models were used for calculation of pharmacokinetic parameters. The following
data were obtained by using of noncompartment analysis: kel=0.29 h-1, T1/2el=2.4
h, Cl=2.0-3.3 L/h, Vss=6.8-11.1 L. These values are in good correlation with data
calculated by onecompartment model.
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ANALYSIS OF CHIRAL AMINO ACIDS IN CEREBROSPINAL FLUID SAMPLES
LINKED TO DIFFERENT STAGES OF ALZHEIMER DISEASE

Sh. Samakashvilil*, C. Ibéﬁezz, C. Siméz,
F.J. GiI-Bea“", B. Winblad3, A. Cedazo-MinguezS, A. Cifuentes’
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In this work, chiral micellar electrokinetic chromatography with laser induced
fluorescence detection (chiral-MEKC-LIF) is used to investigate the D- and L-amino
acids content in cerebrospinal fluid (CSF) samples related to different Alzheimer
disease (AD) stages. CSF samples were taken from control subjects (S1 pool, n=33
individuals), subjects showing a mild cognitive impairment (MCI) who remained
stable (S2 pool, n=26 individuals), subjects showing a MCl that progressed to AD (S3
pool, n=13 individuals) and subjects diagnosed with AD (S4 pool, n=27 individuals).
The optimized procedure only needs 10 uL of CSF and it includes sample cleaning,
derivatization with FITC and chiral-MEKC-LIF separation in a background electrolyte
composed of 100 mM sodium tetraborate, 80 mM SDS and 20 mM [-CD at pH 10.0.
The majority amino acids usually found in CSF samples (namely, D- and L-forms of
Arg, Lys, Leu, GIn, Ser, Ala, Glu and Asp together with the non-chiral amino acids
gamma-aminobutyric acid (GABA) and Gly) were separated with efficiencies up to
703000 plates/m, high sensitivity (LODs in the nM range) and good resolution
(values ranging from 2.6 to 9.5). Using this method, L-Arg, L-Leu, L-GIn, GABA, L-Ser,
D-Ser, L-Ala, Gly, L-Lys, L-Glu and L-Asp were detected in all the CSF samples. S3
and S4 samples (i.e., AD subjects) showed significant lower amounts of L-Arg L-Lys,
L-Glu and L-Asp compared to the non-Alzheimer S1 and S2 samples, showing the S4
group the lowest amounts of L-Arg L-Lys, L-Glu and L-Asp. Moreover, GABA was
significantly higher in AD subjects with the highest amount also found for S4. No
significant differences were observed for the rest of amino acids including D-Ser.
Based on the obtained chiral-MEKC-LIF data, it was possible to correctly classify all
the samples into the four groups. These results demonstrate that the use of
enantioselective procedures as the one developed in this work can provide some
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new light on the investigations of AD, including the discovery of new biomarkers

related to different stages of AD.
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Helleborus caucasicus - 3Ju0330bNJMN boMNLANMAL
an6NLbI333du 6u6NMIGAN ©Y TMOIMIdAEN LEIMMNOIM
6N30M1N3MJdu01I0 BuaMM33oNLb ONBudN3Y

o. 3bsdgzowo

0039¢P J79025099¢7500b BGF33J0d00l 0bbBOALIGHO, 36 3.
bs®spcodzoemol d., odoerobo 0159, bsgstozgarem

L5JoM39MT0 BIOMNME J93MEILJIM0 393356008 gbEYFMMO Lobgmds
Helleborus caucasicus A.Br. — 3533560160 bs®oldoMs 3o@o®os LEgHmo-
©9dom [1], 339bo@ol dofolidzgds bsfowrgddo dob-b3gdEMveo sbsgrobom
20-00g LEHIOMoEwo  503m0gMgdol  sMLYdIMBDLS  IILAEHMMGOMWO.
om0 %5908 I35 XRIM©O BZIGHMMO S 3MHY35MOBHMO  JOMToGMYMo-
30609000 13 06©003000195HO LEHIOMOEOS A5FMYMBOWO S obOLOS-
®90900: 39wwgd6obo, ©9HawM3m3gegdmobo, 39906 099606-
39y30H0oo, 20-30MHMmJlogzobmbo ©s 9 3mwodoOndlbo ©s 3m-
@oboxgMo  BMOMLGHBM@YGHo  bodmbobo,  OMIgwmsash  mmbo -
3533°%03mB0ogdo A, B, C, D sbseo mMysbmwo bogomogmgdgdos [2].

39339560M0  bo®obdoMsl Bmmergdol fowo 93gbsrol dmerosbo  dsbiols
23-25%-b 39500p9bL. 3oL-b3gdBOHMEo SbogrobBom Jomdo 30-Bg dg@o LE-
Mmoo 5030009M9gd0lL 899(33900Mds 500b0dbs. RMMWGd0EIL 3gangd-
6096060, 20-300MHMmJbog3oBMbo ©s  BMOMLEBMWMGO  wozmbo-
©9%05 0BMwoMgdmwo [3].

39339560M0 ba®obdoMol dofolidzgds s dofolbgws bofowrgddo LEghHm-
0©gdMb gMmo Lbgs Jodow®mo 3sbol bsghmgdol — mombobgdol ome-
653360969055 ©OILGHOIIMWO.

09mMgmeo  39BHodmo@qdol  domlbobmgbo  93gbstggddo  3939GG00L
851930l dobjegom 3MIZINL 3L0w)dl ybosEEL, s EIw3gIwo
JodomMmo  3esbgdol s 33gbadgoms babgmdgdolbmzol bbgsslbgeags®s
000006569mdL,  580FH™B  sMEOMIdWMds  Imombmgl  ymggwo  3mb-
3M9GHMo 9g0mbgq30bm30L Jomo RMM3900L 0653030l Fglfogesl.

Jom3mygboew dGMBsdo Imyzsboos 35335600 bodobdoMals dofolidzg-
ds bsfowgddo s Bmmwgddo ULEIOMOEIOOL ROM3900L  obsdozol
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d90mbggzsdo  Fobolffo® FomBmgdws bgwgmmol gmegdu@®adzos 39G-
Geogobol  gogmom  Legduewg@ol  GHodol  535053d0).  gogMmosbgdmwo
300mb5f3owgdo 080w GHMYPIMEs, 253BLBIWOL gsdmbool 990wy G-
Bgbowo 6580 IMgdmEs 353493-059OHMd 3500530 45 °C. LBHIOHMOEIdOL
300mbog5w0 350505685600 898m©s Bsdmol ffmbol dobgwgzom sdbmeodvy)-

5@ 90O bIRwWIHWwBY.

gb®oo 1. 35335600 bs®olidoMsls dofjoligzgds bsfjoergddo s BmmEgddo

LBgHMOEMEO ErozmboEgdol xsdol gdazgmmds m379d0l dobgpgom
(33LEBSE oM Bgowgmmby 930s635(0gd0m)

®39 | I I v |V \ VI | VI | IX X XI X
2009-
2010§.
1. ggliggdo s 21|25 | 25| 2522 [ 22|23 |25 |33 332928
39LMO9d0
2.300@930 24 | 23 25 | 32 | 20 18 | 19 | 20 25 24 | 25 | 25

Bo@oMgdmeds  33¢003900s 9B39bs, MM 39335L0MO  bsGoldo®msl dofjol-
93995 bsfowgdo LEHgMMmomo bogmoghgdgdol dodlodsww® Momugbm-
0L d903o3L  bgdBH9ddgM-,dBHmIdMOL 399030, bMEM BMMWIBO S3MO-
do. 9009do dmbs3gdgdo  Fomzo¢olfjobgdmwo Mbws 0dbsl boGolbm-
3960 Bgowgmmwol ©sdboEgdol MHML.
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RGO qd0
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FEASIBILITY OF APPLICATION OF HYDROGEN FORM NATURAL
MORDENITE IN THE PROCESS OF CLEANSING OF NITROUS GAS
CONTAINING AIR

I. Rubashvili, K. Kordzakhia*

Petre Melikishvili Institute of Physical and Organic Chemistry, Jikia str.5,
rubashvili@yahoo.fr
*St.Andrew’s University of the Patriarchate of Georgia

The present paper deals with the study of the process of cleaning of air from
nitrogen oxides (NO, CO,, N,0) by the use of natural zeolite — mordenite of Bolnisi-
Ratevani origin (Georgia) in dynamic conditions on the specially construed
laboratory flow-type adsorption device. The work was based on studies of
adsorption properties of some natural zeolites of Georgian origin and their cation-
modified forms by the method of gas-adsorption chromatography, on the example
of model mixtures of aggressive gases the results of which proved that mordenite is
characterized by the best adsorption capacity with respect to nitrogen oxides.
Effect of various factors on adsorption capacity of nitrous gases was studied. These
factors are grain size of adsorbent, adsorption regeneration temperature, speed of
flow delivery and concentration of nitrous gases in air [1-4].

Experiment was carried out in dynamic conditions on the specially construed
laboratory flow-type adsorption device. For adsorbent regeneration adsorption
column made of glass filled in with 0.5-1.0 mm size grain H-mordenite (10cmx1cm)
was equipped with an electric furnace. In the process of air cleansing, to control a
mixture of air to be cleansed, we used an arrangement, which has a rubber holder
for taking samples by a syringe

Displacement of model mixture (air+N,O+NO , ) on the adsorption device at the
100 ml/sec speed was carried out for 3 hrs along the preliminarily activated H-
mordenite layer. Composition of remainder of a mixture (N,O or NO,) in the air to
be cleansed was determined by the method of gas-chromatography. Experiment
proceeded till complete saturation of zeolite layer (at the exit of the layer
concentration of a mixture equals to its concentration in initial mixture).
Adsorption activity of a sorbent (a 4, g/100g) and dynamic adsorption activity (ag,
g/100g) were determined at 20 °C.
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Table. Values of dynamic indices of nitrous gases adsorption process

Dynamic Equilibrium Value of Time of
Gases adsorption adsorption working Rate of using protective
which activity of activity of layer of of adsorbent action of
pollute adsorbent adsorbent, adsorbent, layer, n, % adsorbent,
air
aq, 8/100g Aeq, 8/100g Lo, cm Torot, MiN.
N,O 0.0112 0.01479 5.84 75.73 372
NO, 0.0696 0.09774 4.30 71.21 348

The data of the Table show that tune of protective action (t,wt.) and the value of
sorbent working layer (L,) to N,O and NO, differ. This fact might be explained by
different electronic structures of component molecules, which determine their
stability and intensity of their interaction with active centers of zeolite. It appears
that in the above described process molecular-sieve effect of zeolites is not a
decisive factor.

Thus, application of H-form mordenite in the devices for trapping nitrous gases of
exhaust gases seems rather perspective.
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THE NOVEL FLUORESCENT PROBES WITH ACTIVE THIOCYANATE GROUPS

N. Obolashvili*, I. Lagvilava, E. Elizbarashvili
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The application of fluorescent probes in microbiology and histology is very
important. The one type of important molecular probes are reactive dyes with
thiocyanate groups widely used in pathogenic cells diagnostic [1-2].

In the present work we developed convenient methods of one-pot-synthesis of thi-
ocyanate moiety containing mono and bis-pyridone active dyes. The physical, op-
tical and chemical properties of obtained compounds have been also studied [3-5].

= Br,, NH,SCN, HOAc

N S 15-20 °C, 1-1.5h

P

R=H, iPr, iBu, Hep, CHy(CH,),CH,~, Bn ...

Scheme. Synthesis of active fluorescent dyes

The synthesis of desired active dyes means the reaction between a solution of
pyridone compound and ammonium thiocyanate in the glacial acetic acid and
bromine at 15-20 °C for a period of 1-1.5 h under the mechanical stirring. The
reaction mixture was poured into water and precipitated yellow-light brown
crystals were separated via filtration [5].

The synthesized thiocyanate derivatives may be used as fluorescent probes.
Namely, they are able to stain trace amount of proteins. It has been found, that
staining process runs in the water-acetone solution in alkali media (pH 9.0) at the
room temperature. The labeled proteins, obtained according to above mentioned
methods, have yellow color with green luminescence [3, 4].
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Bogmomobs  (Bgbmwos@sbombols botxbg) s dobo  530bmfsmdmgd ol
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252 °C) s 3obo Bsmzs 30b6@gbLogool Mgsd3osdo. Lobmgbomgdmwo sdo-
Bk asol 99933390 35300303 MMO dmosbmdgmobo dmdo ysgobgg@os,
@EOMdOL  $9d3g@edMMoom 200-202°C, blbsos JwmOMmBm®dls ©s ©o-
09000530 d580J0.

1) NaNO2 HCI
NaNO3(H S0,) Fe, HCI
2) H,0, H,S0,, 1“ A
Hj N+
.

oF l ooc XN N/
CHCI
NaoH EtOH, t° 3h

O N\

Us@d3: R=H, R=NO,, R=NH,

Uggds. 90BbmdMogo 24-9300560 3mEosbmIgmobm®o FozdmEozmols s dobo
FoH3madmengdol Lobmgbob Bmaswo Ugds

24-9360560 8530:mE303WMOHO 30mE05HMIg006900L doHOMsEO FrYsengEY)-
60 360199 BH9d0L LObMYHBOLLM30L A5TMYxbad 0d6gds WO EHIMsEEMmsdo
>0fgMowo dgommgdo [2,3].

30090 3m@0sBMIJ0bgdL, oM BoGHOMBFoMmTols,  sboliosmgdls
@©@3069L3956300L MBsMO MMM blbaMgddo, obyg gs® dyMIscmgmdsdo. Mo
Loboommom @abboggds 0f393L wmBobglzgbgost bomobyxolggmost dwd-
00L@gOJo.
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Lobmgbomgdmo bsgMmgdo s1g39 dgbfageroos 13gJBMI MO (90 s of)
365¢r0bols Igommpgdoom.

5060950, Lobmgbomgdmmos 24-(936m0sb0 Fo3OME03 MO0 3MEwosbMdg-
060 s Jobo boG®mM- s 5d0bMFodImgdmgdo.
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CHEMICAL COMPOSITION OF THE AROMATIC SPICY HERBS - CARUM
CARVI L.

V. Esvanjia'*, T. Abramishvili®

! Georgian State Agrarian University, Department of Agrotechnology
violaesvanjia@mail.ru
2 Georgian State Agrarian University, Department of
Agroecology, Tbilisi,Georgia
theushka@yahoo.com

Among medical products applied in medicine more than 30 % are made of herbs
and their share gradually grows ( Sokolov P.1990). In the plantations established for
cultivation of plants should be grown herbs with the high maintenance of
pharmacological active substances (T. Kacharava, 2004). Among the herbs with
growing demand it is necessary to note Carum Carvi L. Its leaves, stalks and seeds
are widely used for treatment and preventive maintenance. Seeds of Carum Carvi L.
improve reflex of functional digestion. They are applied at stomach aches and
intestine, at a cholecystitis, for rising of appetite and at diseases of respiratory
tracts. Seeds of Carum Carvi L. are also used in cookeries, and its essential oils in
perfumery and cosmetics. For the valuable properties of Carum Carvi L. we decided
to study its chemical compound.

1o
e
v
I
il
o
)
"
ay
o

Fig.1.Content of vitamins in seeds of Carum Carvi L.

Carum Carvi L. is a biannual grassy plant belonging to family Umbelliferae. It is
characterized by the maintenance of the most valuable essential oils. Its seeds are
extended, two-seed. In a cover of seeds are located oil channels which contain the
most valuable essential oils. Its industrial plantations are located in Holland,
Hungary, Denmark, Poland, Russia, in the countries of the North Africa, in Egypt
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and in a number of the countries of Asia. As a result of researches, it has been
established that green parts of Carum Carvi L. contain vitamins in a considerable
quantity, beta-carotin A, By B,, B¢ C, E, PP and choline. As it is shown in the
chart(Fig.1), seeds of Carum Carvi L. contains vitamin B; in considerable quantity -
25,5%, also in considerable quantity they contain vitamin C -23,3%, the quantity of
vitamin B, is 21,1%, seeds of Carum Carvi L. contain equal quantity of vitamins PP
and Bg -18-18%, as to vitamin E it is contained in small quantity and makes 16,7%.
Seeds of Carum Carvi L. contain valuable essential oils - 3-6%, which consist of
substances a-carvone C;oHq40, d-limonene CygHq4- 40-50% causing a pungent
smell of seeds, canvacrol , 20-30%- dihydrocarvone C;oH;c0 and dihydro canvacrol
-40-70%. Also contain fat oils 14-21%, fibers-20-23%, steroids- 0,02%, coumarins
CyHeO, -0,48%. As a result of researches it has been established that the
maintenance of extractive substances and essential oils in seeds of Carum Carvi L.
taken from different regions of Georgia is different. As it is clear from the table, the
maintenance of essential oils in 1000 seeds of Carum Carvi L. collected in Tianeti
contains 1,25g of essential oils, i.e. 1,2g of Carum Carvi L. seeds contain 2g of
essential oils. From the investigated regions it is the best result. The maintenance
of essential oils in seeds of Carum Carvi L. collected in Kazbegi and Tskhaltubo are
identical, though it is less than in the seeds collected in Tianeti. The lowest
maintenance of essential oils is noted in seeds collected in Mtskheta-1,8%. The
pungent smell of Carum Carvi L. seeds becomes perceptible in forms with the high
maintenance of essential oils. Despite the fact that Carum Carvi L. is extended on
the whole territory of Georgia, the maintenance of essential oils and extractive
substances in it is defined by the ecological conditions of their growth place. That
has been proved to be true and in our case, too.

Table 1 .The chemical composition of the endemic forms of Carum Carvi L.

# Regions 1000 mass Extract substances% Essential
from caraway 0ils%
seeds g
1 Manglisi 1,8 18 1,9
2 Kazbegi 15 21 2,3
3 Tianeti 1,2 22 2,2
4 Mtskheta 1,8 18 1,8
5 Oni 1,7 23 2,2
6 | Tskhaltubo 14 19 1,9
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Conclusion. As a result of researches it is established that caraway seeds of Carum
Carvi L. contain high quantity of vitamins, especially vitamins B;C B, It is
established that the percentage of essential oils and extract substances is defined
by ecological conditions of their growth place.
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QUANTUM-CHEMICAL STUDY OF POSSIBLE TAUTOMERIC
TRANSFORMATIONS OF CYTOSINE

M. Kvaraia*, J. Kereselidze, Z. Pachulia

Sokhumi State University
zupach@yahoo.com

The energetic study of tautomeric transformations of the nucleotide bases is
directly connected with mutation processes in DNA. The energy of activation (AE")
and energy of reaction (AE) of to five tautomeric transformation: (1-2), (2-3), (1-4),
(4-5) and (4-6) of cytosine by means of non empirical quantum-chemical non
empirical method DFT ( Density Functional Theory) were calculated. The results of
calculations are given in the table, from which it is visible, that (1-4) transformation
is itself steady, energetic characteristics which the lowest values have. From the
analysis of the received data follows, that the energetic characteristics can be used
for a choice by steadiest of the tautomeric form of cytosine, which can participate
in mutation processes in DNA.

# AE* | kJ/mol AE , kJ/mol Transformation
1-2 85.6 27.5 2-0x0-4-amino<=>2-hydroxy-4-amino
2-3 65.7 -12.8 2-hydroxy-4-amino<>2-oxo-6-amino
1-4 75.4 31.8 2-0x0-4-amino<—>2-ox0-4-amino
4-5 127.4 92.7 2-0x0-4-imino <> 2-hydroxy-4-imino
4-6 116.2 78.4 2-0x0-4-amino<=>2-hydroxy-6-imino
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