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mOQUBQOSOFJMQm[I,Z,?)-d,e:3,2,1-ij]BaG%m[g]doEmdhagoEo (3) 'BSBWQBQOQOA
domgdmmo ggndggdol Mgs300l636056ms goealidsog@al Ggsdi300l 30639880, 53
39000 30dgMol 37doligeb mgdmemdgh V-gm@dor-1,3,3-#m0dgmam-2-3gmagn-
9606mmobl, 9.F $0dgmol .)Q;ggéogg'bz. 030 s¢0l 9360dgbgmmgsbglio  Tgeeg-
760 3OmEgddoe (0606760 ©s 3gdazosbobymo Lsmgdegdols 30ho;332>o;93.

508960l gmdol  0BedgBmmo  dol-sbsmmagdol 1, 2 gm@domotgdol Bgmgase
30e013s0960b - Gg8d300l 306039880 Lobmgbodgdmmos  Fglsdsdolo  ogm@dogn-
65f 3380 godg@ols semegdoeol dab-sbagmmagdo,  LdenddaGon 4, 5 ©s 3sdm-
Lagmasbmdon - 60-65%.

30 idsog@ol  Ggsdios  5odg@ol  gudol  dob-sbsgmmamsb 3 BoBogdmem  ogbs
’l)’bBéQﬁ’lJ’bBé 30&'(‘0636'80. 3 6;\8&)0)01}& Q& BOQLBQOU&)OL JNBSQSJBOL amQ"L’lﬁ)O
036583560m30Lsl — 1:5, 60°C-By 3 Lo-ols 356353emm3380 Ggadiz00l Rsocrgdals
Fgegase  asdmgmgor  ofbs  0bBgblon@o  muGxo  Bgggeommdol  3Goligsmgdo
(6sg00 6).

6396m0 3-0b gm@domocgdol Ggsdoal Bsge®gdalsl Igmdnd-gmog ol dobge-

30004 35°C-%g, 6393968 g00L dmern®o 0sbsgstomdon 1:50, Ggsdiool Fgegase
asdmgmgor 0d6s bsgemo 7.

6 ©s 7 bsghogdol emBGsoolago s 3364-1H B39JBEg00l FgL§Fegemals Bgog-
3o Esagbom od6s, ®md 35 °C-By Ggsdiools BsBegdalisls asdmgmegamos wo-
a(Y)Gaa"L']QO &)Uddeooh 30&)(")636‘803'5.
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CH-CHO
N
— I
N 4
OHC-HC
OHC-HC CH-CHO
DMFA,F’OCI3 N N
N N / N
A00A
) CH-CHO

CH-CHO

N
b )
L N
7
N
3
\

moggsdynde:

1. Boggsodg 6. Beogoghmo sbsgmo @omdlobsgdmol Lobmgbo  Lsd s mobdodmgosbo sbm-
89833390 398gOm0gmgdol baegndggmbg. Lsdsgolgeem 6s3Gmdo. mdagmalo. 2009. 57g3.
2. 2-MeTuNneHNHAO0NNHOBbIE OCHOBAHMA.CUHTE3 U CBOWMCTBA. MTOrM Hayku u TexHuku. Cepus
opraHuyeckas xumua. Mocksa. BAHUTW. 1990. 14, 126.

3. KonecHukos ®©.M., MuxaineHko ®.A }KOpX. 1982. XVIII, 2, 441-450

4. Fritz H. Chem. ber., 1959, 92, 1809-1817.

5. Khan M.N., Fleury I.P., Baumlin P., Hubschwerlen Ch. Tetrahedron. 1985. 41, 22. 5341-
5345
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bob (3560 dR653MBNL 30G0RS>BOEMOERMIRNL H(MINIGMO
3- RS 8-000R65V5@3INL LO6MIB()

6. dotdsgedy, o. Jomsgmbodgzomo, o. Roggsody

03. xsgsbodzommols bsb. mdogrobol bsbyerdfogem Hbaggcbodgbo
3 o. (j?‘,\tyjdgddn[} 3&3%0(50., w(}np\vobn, [;ojdﬁmlyg@m

josebc@yahoo.com

Bl Lsdo sBmdol  Fgdszgmo — bsddommgasbo  3mbegblodgdnmo  3gdgemios-
ergdo bolbggdgdo — obmdgamo  3oMopsbobmobpmemgdo ©s  dsmo  [edmg-
dmmgdo,  Gmdmgdo  ds@semo  gobommemaon@o  sJBog®mdol  IJmby  dGsgsmo
60300969001 bafgals  3omggdls  Fodmawagbab. doGoesbobmobomemol  Fs®dmg-
dmgdls meol smdmbgbogmas 605@36000;3‘3@01, s6ogdals ho%’oﬁogﬁgggamz, 3680~
30396¢)96Bomemo 3(*)583;33?)01;3 s bmgogemo  gg@dghBol  obdodotgdol  Mbsc0l
3By 3G93sersygdot>.

336LsgmEgonm  0bBgMgll 0fzggl 93 Gogol bsg®mgdals 0bBgMgsmsog®o  sg-
&og&)mbo‘s. ©63-0s  0bgggemsiodo  gbsdol  dJmby  bsgMmgdo  3geL3gdBonm
.)6(50306)‘31&"3;1) © 13031&03601& ho%’oﬁaoggagggam 3(4)33‘5(4).5(5361} %’oﬁ)amog\)aaGOE.

Bohaﬁ)aaBQm (7)301}3686015 admaa GB&QO 6&36)(7)380’[5 6&8(*)3;235013 80%60(7) 1}060)3%0'
6)36‘;’]@0‘) 3,4'Q030Qﬁ)(‘0'4'(")’:]15(")306)0Q«5Eb06(")[4,5'b]'1H‘06QmQOL 3‘ Q\)d 8'&&!0@'

65§ s63g00:
R N
BDEEe
N \ /
H
(o]

R=Ph, R'=H
R=H, R'=PhX
X=H, p-Cl, p-Br, p-CH3, p-CgHs, p-NO,, 0-NO,, m-NO,, 0-CgHg

Boborgbomgdne Bsgoms smbsgmds seggbormos b3gddGrnmo dgmmegdoon.

o gsdynoe:

1. Palluoto F., Campagna F., Carotti A. Farmaco, 2002, 57, 1, 63-69

2. Holden Kennet G. US 3519592 19700707

3. El-Gendy A. A., EI-Banna H. A. Arch. Pharm. Rezearch, 2002, 24,1, 21-26

4. Menge A., Font M., Parrado P., Fernandez —Alvarez E. Annales de Quimica, serie C.:
Quimica Organia Bioquimica, 1988, 84, 2, 270-272.

5. Font M., Menge A., Cuartero A., Ellorage A. Eur. J. Med. Chem., 1995, 30, 963-971

6. Molina A., Vaquero . ., Garcia-Nanio I. G., at all. J. Org. Chem., 1999, 64, 1, 3907-3915.
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06R()R3FIFC3IN0 3IBIHMGO3RIdOL B™MINIANO
053038 IBIBS60)

0. Royzsndg, 4. Lwdlmbos, b. matysdsdy, 6. dgamgmodgomo, b. 0s8z0mo

03. xsgsbodgommol bsb. mdogrobol bsbyerdfoge mboggcbordgio,
3 F33F83900l gsdboco, mdogrolo

iosebc@yahoo.com

oﬁg\)mgm Tt-gaﬁbo aﬁ)maaé‘agm 1&01}@)3336015 (5030‘3(4»0 Vf.)ﬁﬁm&)ggaaﬁagm.). ¢8¢33
%3786 30930036988 s36gmgzg doGmmals s obemmols dgdizgmo  3gdgemias-
gdals  dgdgbmds. gl Lobggdgdo s dsmo  bsfeddgdo  sgomse  Tgeosh
9e9dBOmgoem gm0 Rsbssgegdols  Gged3098d0.  (36m3amoas, B3 83 Ggsd309880
Bsdbs(33e909e00  doGomsEse  mE036E0MEgds  3oMmmols  dotmggdols 6sbToMdsws-
Be3gdmsb, sz h3gbl dogds s ghobgm ofbs  ssligm@gdnmo.  odss,
oMo needoi s Bggbl  gsdmggmaagddoz dmodgdbgds  dGsgsmo  Lergmose
Bafobssmdregam dgegao.

B3gbl dogé @srggbogos, G™I:

2-Rsbs3zergdnemo 0bpmengdals Bog@momgds s sz0emodgds d0dobstigmdls Gmgm(;
306meols, oly 356bmmols domzgdda, $3skmsb dodomswsp C-5 655BoMmdsmsBmd-
096173,

2-901Jl0g86dmbomobmeals (1) siomotgds 308obstrgmdls dbmeeme C-5 ws C-7
3 m3srgmd3380 ~7:1 msbsggetmdam, bmee  2,2’-gogmmbos6dembogr-dal-(ob-
eE-5-000)dgmsbol (4) B98mb3g3s80 3o — bmmme boogé CHj xag%'803.

4 3 5 X
5
| ) 5 COOEt  — | N cookt
6 N1 N
7 H H
! X 24

2 X=X'=X"=Ac; 3 X=X'=H, X"=Ac; X=X"=H, X'=Ac

4 -6otrm-4-s30bmrpoggborligmaoeal s 2-900Jbogdmbogm-7-35306m0bomeals
330b6mx 15900l osbmBomgds  30dabsgmdl  dbgsglo  sdabgdalsmgals mhggmeom

306039880 (50% HCl, 40-45°C), s3skmsb 3gméy Bqdmbgg3s80 30dmabscrigmdls
3369m3g 03653y Ggedos — Jmmmomgds C-4 Eob'anébagga@mamaﬁ“*s.

2-Rsbszgergdnemo  N-3gbboemobomegdols  gs3bgmgdalsl  3mmogmligmedgsgsdo
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303abstgmdls d96bamoals wamegols l,7—3oa€)o8006’7,

2-360m-3-geddogmobemmgdols  asibgmgdolsl  3emogmligm®dgezsdo  d0dro-
65691 EgRmEdognotigdols égodonog.

0be3g@mmo  Jotmeeobomemgdals (6,7) bogotgds s somotgds  doomsEse
©oBsbs33mgd0ls  3OmEnddgdol Fe®dmdboo 30drabstigmdl, s3skmsb, gomo C-3
osgolmgsma Ghgds. dGmBatgdolisl 3o — BE0dGMI6F6d0 800;{:3&.)9.

COOEt COOEt

HN \ R HN \
Et0OC I eooc— .
N
6 H i 8,9

8 R=Ac; 9R=NO,; 10 R=R'=Ac, R"=H; 11 R=R'=NO, R"=H; 12 R=R'=R"=Br

IZ\

R3gaEe H95300L 0sg30bgdn@gdsbo ©s Lagstsnmm dgdsbobdgdo.

o gGsgyde:

1. Noland W.E., Rush K.P. J.Org.Chem., 1966, 31, 3, 70-80.

2. Murokami., Tani M., Tanaka K., Ykoyama Y. Heterocycles, 1980, 14, 12, 1939-1941.

3. Yuksanpgse W.W., Torpuumanm 3.0., Kypkosckas J1.H., bapamugse J1.B., CamcoHus LL.A.,
Cysopos H.H. XI'C, 1993, 3,1055-1059.

4. Chikvaidze 1.Sh., Samsoniya Sh.A., Targamadze N.L. Lomadze N.Sh. Khim. Geterotsikl.
Soedin. (Russ), 1994, 8, 1145-1146.

5. Yuksanpgse W.WW., CamcoHua W.A., Jlomagse H.W., Tapramagse H.J1., Canua 3.E. Xumua
Femepoyuks. Coed., 2000, 12, 1656-1660.

6. Samsoniya Sh.A., Chikvaidze I.Sh., Gogrichiani E.O. Khim. Geterotsikl. Soedin. (Russ), 1994,
8.1146-1147.

9. CamcoHusa LWW.A., Yuksanaze W.WW., Forpuumnanm E.O., Mavamase H.H., Canua 3.E. Xumua
Femepoyukau4. Coeod., 1997, 5, 611-615

10. Yuksampgse MW.W., CamcoHua LW.A.,, HapuHgowsuau T.I., Kobaxmaze H.B. Xumus
Femepoyukna. Coed., 2000, 11, 1561.

11. Lomadze N.Sh., Chikvaidze I.Sh., Targamadze N.L., Samsoniya Sh.A. el al. Khim. Geterot-
sikl. Soedin. (Russ), 1994, 9, 1197-1201.
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HOBbIE METOAbl CUHTE3A NU3OMEPHbIX MUPPONTOUHA0/10B

HI.A. Camconus, U.II1. YukBauase, /1.0. Kapkpumsuiu,

H.JL. Tapramanze

Tbunucckuli 2ocydapcmeeHHbili yHusepcumeme um. Me.[xasaxuweun,
iosebc@yahoo.com
Cpegy Npou3BOAHbIX MMPPOJIOMHAO/IOB HalleHbl BEWECTBA, MMEIOLME BbICOKYHO
6aKTEPULMAHYIO, aHTUMUKPODOHYIO, NPOTUBOOMYXONEBYIO aKTUBHOCTU U Apyrue
LeHHble cBoicTBa'™>. TMpumeuaTensHo, YTo MOJIEKY/la  BbICOKOQKTUBHOIO
NPOTMBOOMYXONEBOTO MNPUPOAHOro aHTMbuoTnka CC-1065, coaepuT  Tpwu
NUPPONOUHAOANHOBLIX dparmeHTa’. [l03TOMy, WCCAeAoBaHMA B  06AacT
M30MEPHbIX MMPPOJIOUHAO/IOB SABAETCA aKTyaIbHOW Npobaemoin.

Hamu paspabotaHbl HoBble, 6osee yAo06Hble BapuUaHTbl CUHTE3a OMMUCAHHbIX
paHee M30MePHbIX NMPPONOUHA0N0B>® (cxembl 11 2):

Cxema 1
COOEt 1
HN HN
— 3 1. OH g ) ;
EtOOC / 2.-CO 7/
N N
6N . 4
COOEt
Et-N
CooEt \
HsC—C=N—NH
EtOOC Hoocmcow
DDMdK

75-80°Q

ch—(}:NfNH EtooCmCOOEt
COOEt N N
H H
4 3
/ N\
Etoocmcooa (m
L~ H N 7
5 Et

-CO,

w

N
H HI

NHponu3auma  M-peHUNeHguMrnapasoHa  nNUMpoBMHOrpagHon Kucaotbl (1) B
3TUNOBbIX 3pupax nonmebochopHoi kncaoTbl (IIMPK) npoxognT ¢ obpasoBaHMEM
CMeCU NMPOM3BOAHBIX aHTYNAPHOTO M IMHEMHOrO NUPPONOUHA0/M0B 2-5 (06LWwmi
BbIXxo4 69-74%), ¢ npeobnagaHuem 3HepreTMyeckn 6onee BbIFOAHOTO
NPOU3BOAHOrO aHrynapHoro msomepa 2 (sbixog 65%). M3 cmecu npopyktos
peakuum BblAeneHbl paHee HeonucaHHble N-aTunnpoussogHble
nupposonHaonoBs 3 n 5.

Hamu paspabpTtaH HOBbIM 06WMI  nNoaxod K MNOJNYYEHUIO  M3OMEPHbIX
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NUPPOSIOUHAO0NOB 6 U 8, OCHOBaHHbIN Ha NpUMeHUn 1-aueTnn-6-aMMHONHA0MHA
(9) (cxema 2). NMpermywiectBo meToAa 3aKAO4aeTcA B TOM, YTO Ha CTaguun MHAO-
iM3auuK, B CMecu NpoayKTos (0bwmii Bbixog 75 %) npeobnagaet MHERHbIN Nup-
pononHaonnH 13 (63%). HM3KKMiM Bbixog, aHrynapHoro nsomepa 12, nosmanmomy,
06ycnoBnAeH NPOCTPAHCTBEHHbIM BAMAHMEM N—aLeTUabHOM rpynnbl.

Cxema 2

NH-NH,

AC 1 COOEI

N Ac—N
Ac 1.-CO,
22H
HoOC
Et0OC P

1.-CO,

Etoocm — HOOC<t©j> 2.-2(H]
N N
L~ H |

Pd/C

Ac
13 15

MaeHTUdMKaLMA  MOMYYEHHbIX COeAMHEHMI NpoBeLeHa  CheKTpasbHbIMU
MeToAamMm.

[JaHHbIi NPO3KT ocywecTBNeH Npu GUHAHCOBOW NOAAEPNKKE HALMOHAIbHOTO
HaydHoro ¢oHaa [Ipysum (Fpanm No GNSF/STO7/4-181). INiwo6as mbicab,
M3/10}KeHHas B JaHHOMN Ny6MKaLMKU NPUHALEKUT aBTOPaM.

NUTEPATYPA:

1. W.A. CamcoHus, M.B. Tpananase, H.J1. Tapramaase, WU.LL. Yuksangse, H.H. Cysopos, H.H.
Epwosa, B.A. YepHos, Coobw. AH I'CCP, 1980, 100, 337.

2. W.A. CamcoHus, b.A. Meageges, [.0. Kagxkpuwsuau, .M. Tabugze, M.[,. MawKoBcKui,
H.H. Cysopos, Xum.-gpapm. xcypH., 1982, 1335.

3. W.A. CamcoHus, 3.W. flomtatngze, C.B. fJonupse, H.H. Cysopos, Xum. ¢papmayesm.
HYpH., 1984, 1452,

4. V.H.Rawal, R.l. lones, M.P. Gava, Heterocycles, 1987, 25, 701.

5. W.A. CamcoHus, H.J1. Tapramagze, /1.I. Tpetbsakosa, T.K. EbumoBa, K.®. TypuuH, U.M.
I'Bepaumntenn, H.H. Cysopos. XIC, 1977, 938.

6. W.A. CamcoHus, H.J1. Tapramagge, H.H. Cysopos. XI'C, 1980, 849.
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2-(0R5356B50R-1)-1,3,4-MILORNSHBIRIBOL FOGH3MISIRISOL
LO6MIBO RS 35010 BIGHMGIENRIR3NR0AIdS

o. gas8zamma, 6. mgjadgzama, . byMsdodzoma

03. xsgsbodzommol bsbgemmdol mdogrobol bsbyendfoger mboggcbodgio,
3 0.gs3833500b 4., mdogrolo, 0128, bs s J3ON39e

olikolekashvili@yahoo.com

300333689601, BgMm3g60l ©s mJbswaosbememadol bsfs®dgdo balosmwgdash domeme-
307960 oj@o‘ao’ombomls. sbsemo,  gscdsgmmmgonco  dmgdgegdol  gstmm  b3gd-
B®0b, 6ogmog®gdgdals dogdols dobboo  39®L3gddommsre  dogoRbogm  BagBmgdols
Bobogbo, G@Igmms dmgrggnmagdo ghoOmamse 39039390 @sdsbEsbols — dgd-
336 O3, 0d9bmB O™, 3gAHmg6ol — G3obsmeabym s mlsposbm-
QO"J ({;O&)a&dm({)‘mﬁ)ﬂq xaﬂ%abh‘ &QEO'BE"L']Q’O 5&36)0)3601} 1}050’3%0 6\56’5(")6)(303@3'

C\ COR A.POCI,
CONHNH, ~CONHNHCOR — i, =

NiN CHFC

N—N
‘ ‘L Fc-CH(CH3)OH @J ‘L CH;  cio,
- \O/ HCIO, CHCI

6oghogdo  1-3 Bomgdpm  0f6s  3088568)86-1-3560mb63g530L  Joesbowols
‘Uﬁ)moaﬁ)mjaaggabnm '3313.)&53015 3{]‘53.50)‘5 jgméaﬁéogg&m;gabmaﬁ %063 aaaG@abols
(tea, N32C03) 0363m30lsls 30)3(4)-635%00@01& .)(4)3'30 65-75 % 6o3m15.)3q>0¢5m60m‘

oJbsgasbmmgdo  (4-6)  Lobmgbodgdnem  0fbs  oto  dgomeoon: N,N'-
os30m3oeesborgdol (1-3): A. POCl3- 036 goggbgmgdon 10 -15 for gsb3sgeme-
3580; —  s398ebdoeéoedo, 60%-06 HClO4-0s6 @ymomol 306039880  30-
45 (oo 3963s30cds80. s@lsb0B6sg0s, B3 dgbbmJbsbmeagdol gedmlsgmoasbmds A
3gomeol Fgdmbgzgzedo  dspsmoas (85-95%), bemm B —838mbgg3s80 aedmlag-
0s6eds 36 smgdsgds  40%-b.  ebsosbrmgdel  a-ggHe3gbogmsem joematigds
26beG30gmEs  mORsB0s6  Lal@gdsBo:  eJbsasbmmol  (4-6), a-ggGmzgbogn-
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30).)60')@01; © HCIO, (70%) vﬂog)'blsﬁoﬁmh 5.5633015 05(8)35150‘2](4)0 3(*)(4)33013 3ot
636'30, monsbols @)33336&@)‘36»%3. Eaaﬁ)mabo 7-9 300;{)36.) 75-80 % aoamhagqm-

36mdoo.

boGgobo  a-gg@mgbogmgomsbmeo  domgdgmos 3398 0msgemgbol  smeagbom
LiAlH;-00, 386smo gmgéols s698o 15-20°C.

301360865305, G 3@3bE)86-1- 3563096355530k N,N’-@oszoem3op@sbowgdo  ohgbqb
303303601 0d7bmegznoiod e 306glol 0530606360114, mjlmo\)oo‘bm(m{]b& s
%36(')(3350@‘5@50(306362']@02 6533980  360dogOmdnm  3JBonAmdsl.  sdgesb
398c3abatry, Bggbl  Bogd  sbobogbgdnemo  (1-9)  bsghomgdo  FoBmsraqbab
15005(5_3)3(4)31300 mbaaj@)abh 'BgaQamao bomkdﬁoﬁoﬁaahomsoh.

o gGsgynde:

1. Moposos W.C., NeTtpos B.U., Cepreesa C.A. Papmakonorva agamaHTaHoB. Bonar. mea.
akagemma. 2001, 320c.

2. boes B.N., CHeryp A.B., Hekpacos l0.C. a — MeTannougHunanknamposaHue. Ycnexu
xumuu. 1997, 66, 7, 677-701.

3. Adnan A. Kadi, Nasser R. El-Brollosy, Omar A. Al-Deeb , Elsayed E. Habib, Tarek M. Ibra-
him, Ali A. EI-Emam. European Journal of Medicinal Chemistry. 2007, 42, 235-242.

4. faHuneHko T.N., Pbibanko C.J1.,, Makcumos HO.H., Baknax B.®., lN'ykosa C.B. Xum.-gpapm.
HypH. 2000, 34,1, 24-25.
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S0MKRMB0IA0 SIBNIMHMI0L 3IM6I 3I6BOINRSHLMR- RS 3J6-
bMBEHNODBMIRIIIG3IN0 3IBIAMGO3RIGH0 LOLBGIBIB0 3I6-
DMOOMBIGEOL, dI6HBMBIAGSEOL RS 39@ESHMROL 35bobI

d. dsolmésdg, 6. gobemgody, b. (3dgodens, 3. Nammsgs. 3. s6s6osdzamo,
0. b3 scr00

bsfsronggemmls g fbogmeo gbogg@bodgbo, 77 gobidsgsl f. mdoerobo, 0175.

m_maisuradze@gtu.ge

Go3msma96L 9539dBmc0 dommmaogdse sdBonmo bsghmgdals bobmgbo.

(06s3gds6rg  Ladndsm  gdmgbgds sbamo  domgrmaan@se  sgdondo  Igdgomiog-
erd0 boliggdgdol domgdol gbsl, G@Igmms dmemgznmaco obsobols LgGsdg-
308 999561985 03 Imbabegdsl, O™ g dmmginmsdo ™o dommmaon@se 8-
Bogdo 9B gdmiogmol Bgdfyds sdmag®gdls domgdmemo Loliggdol domenmgon®
3JBogmdsl. Bzagbli dog® 3oMmggmsmss Fgdmmsgsbgdmmo 398 90mogmrn®o Lobdg-
d900  3g6BmgznEsbol, dgbbmmomeggbol, eOdsEmEol ghmol dbGog s dgmeg
b0z d96Bodosbmmols s 3gbbmB@0sbemols dsbsby. Gedmegbody dsmgsbds
(0dg6bm0mzg6080sbmeds,  ©0dgbbgn@sbodopsbmmds)  Fobslfsér  33emg39380
Bogdome dspsemo domeamao®o s ogmds 3sdmsdgmsghs.
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POLYAZOMETHINE MACROCYCLES AS PRECURSORS FOR ORGANIC
NANCONTAINERS

E. Elizbarashvili, I. Lagvilava, T. Matitaishvili

Technical University of Georgia. 77 Kostava Str., Thilisi, 0175, Georgia
elizbarashvili@gtu.ge

The birth of host-guest chemistry is generally associated with the discovery of
crown-ethers and their alkaline ion mediated template syntheses. Since then,
synthesis of cyclic covalent compounds able to selectively recognize specific
guests by means of non-covalent interactions has been an existing area of re-
search for organic synthesis, catalysis, material science and separation science’.
Nowadays, molecular nanotechnology is an important branch of the
nanosciences, exhibiting strong chemical appeal, besides encompassing most of
the existing aspects of nanomaterials, nanobiology and nanoelectronics. There-
fore, the design of organic structures able to organize themselves in a predicted
manner to form nanotubular structures is an area of a current active interest >,

Supramolecular chemistry provides, perhaps, the most important strategy to-
wards molecular nanotechnology. In the supramolecular design, molecular build-
ing blocks incorporating suitable groups are specially devised in order to promote
their effective coupling by means of hydrogen bonding, hydrophobic or/and elec-
trostatic interactions, or metal ion coordination. But based on the current syn-
thetic methods the synthesis of cyclic structures is difficult when one is dealing
with cycles comprising 10 or more atoms. The conformational flexibility associ-
ated with saturated carbon atoms, which is exponentially increasing with the
increasing number of atoms forming the cycle, make these challenging even using
statistical-based techniques, such as high dilution techniques, in order to increase
the chain-closing. The one very well examined and adopted method for the con-
struction of macrocycles possessing a high degree of shape-persistency concerns
a coupling technology regarding aryl-aryl bond formation or terminal acetylenes.

The field and the conception of “shape-persistent” macrocycles have been pio-
neered by Moore, Hoger, Schluter, Tobe®” and many nano-sized, shape-persistent
cycles have been synthesized on a scale which often varies only from a few milli-
grams to a few grams of material®. In terms of synthesis, the field is dominated
by Sonogashira coupling between aryl iodides and terminal acetylenes and Glaser
-type coupling (and its modifications) between terminal acetylenes.

The molecules described above represent carbon-carbon bond macrocycles and
the formation of nanotubes is promoted only by weak electrostatic forces. In our
opinion, applying the macroheterocycles (especially N-containing cycles) is un-
questionably interesting and promising due to the ability of these molecules to
interact through active hydrogen bonding, allowing to increase an efficiency of
nanotube construction.
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Based on all these observations we consider the synthesis of macrocyclic azome-
thines, bearing properties of both azomethines and macrocyclic compounds
highly interesting and beneficial for the field development. We have reported the
method of synthesis of 20-membered cyclic polyazomethine compounds®. Some
chemical and physical properties of these macrocycles have been also investi-
gated °.

In the present paper we undertake a detailed computatinal study of substituted
macrocyclic azomethines 1-7 including its possible application as organic nano-
containers.

OH OH
R N P R
O N—N O where:
1R=H 5 R=Br
2 R=NO, 6 R=m-Nitrophenylazo
O N—N O 3 R=NH, 7 R=2,4-Dinitrophenylazo
R = A R _
O ) 4 R=CHO
1-7

For molecular modeling studies, structures were generated with the aid of
Chem3D Ultra-11.00 and HyperChem-v.6.02 software. Lone pairs of electrons and
hydrogen atoms were added where appropriated. The equilibrium geometries of
compounds were located using MM+ (for HyperChem) and MM2 (for Chem3D)
functional set. In the next step, RHF calculation (semiempirical AM1 method)
were performed and bond length, angles, torsion angles and partial charges have
been calculated. Calculations were performed on a Intel® Core2 CPU
6600@2.4GHz computer with 2 MB RAM.

The location of the functional groups was suggested upon the base charge-
distribution in 2-7, calculated by AM1 semi-empirical method. The most negative
charge is located on the ortho-carbon atom from carbon atom bonded to hy-
droxyl. The macrocyclic polyazomethine dyes present well pronounced fluores-
cent property in solid state (magenta luminescence under UV-light exposure).

Interesting data were obtained from quantum-chemical calculations of these
macrocyclic compounds. Optimized models of structures are rather “thin” mole-
cules. The thickness of molecules does not exceed 3.56 A. Hydrogen of the CH=N
groups is oriented out of cycle hole. The macrocycle hole diameter is up to 4.2-
4.33A (Figure 1).

We suggest, that such wide hole will allows to form stable complex compounds
with ions of large size, which is confirmed with drafs experiments. Charge distri-
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bution among the cycle forming atoms vary from —0.138 to +0.138. The irregular-
ity of charge distribution provides to generate dipole moment with the value of
3.352D and 1.977D. The vector of dipole moment is positioned in the “crown”
center and directed at right angle to plane of molecule.

.;=-l£ﬂ
4 .
// . oy
ey
oty

Fig. 1. Optimized struc- Fig. 2. Forming the nano- Fig. 3. Forming the nano-
ture model of macrocyc-  tube (side-view) tube (top-view)
lic azomethine.

Therefore, we suggest azomethines 1-7 may be used as a molecular building
blocks of nanotubes. The flat structure and incorporating suitable groups pro-
mote their effective coupling by means of hydrogen bonding, hydrophobic or/and
electrostatic interactions, or metal ion coordination (Fig. 2 and 3).
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THE NOVEL FLUORESCENT PROBES ON THE BASE OF AMINOPYRIDONE
CONTAINING COMPOUNDS

N. Obolashvili, I. Lagvilava, Kh.Topuria, Z. Jaliashvili, E. Elizbarashvili

Technical University of Georgia, 77 Kostava Str., Thilisi, 0175, Georgia
elizbarashvili@gtu.ge

Pyridone containing compounds are widely used fluorophores with unique physi-
cal-chemical properties that are applied in various chemical, technical and bio-
medical techniques. Their application in microbiology and histology as a fluores-
cent probes is also important.

In the present work we developed convenient methods for one pot synthesis of
novel mono and bis-pyridone moiety containing active dyes“. Cyanuric chloride
and chlorosulfonic acid have been employed as modifiers. In addition, the physi-
cal-chemical properties of received compounds have been investigated.

Chlorosulfonation of pyridone-containing fluorescent dyes has been carried out in
the chlorosulfonic acid media (reagent and solvent) at 60 °C for a period of 3 h.
The reaction mass was transferred onto crushed ice and precipitated yellow-light
brown crystals were isolated with filtration. Interaction between pyridones and
cyanuric chloride have been carried out in the weak alkali-weak acid suspension
at 0-5 °C for a period of 7-8 h and desired product were filtered off.

05°C,78h
pHE7

R=H, i-Pr, Hep, CH,(CH,);CH,-, Bn

Scheme 1. Synthesis of active fluorescent dyes

The synthesized active dyes may be used as fluorescent probes. Namely, they are
able to stain trace amount of proteins. It has been found, that staining process
with chlorosulfonyl derivatives runs in the weak alkali media (pH 7.5-8.5) at 0-4 °C
while dichlorotriazinyl derivatives reacts at 20-75 °C in the weak acid media (pH
5.6-5.8). The labeled proteins, obtained according to both above mentioned
methods, have yellow color with green luminescence.
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NOVEL MACROCYCLIC FLOURESCENT DYES
I. Lagvilava, Zh.Urchukhishvili, K. Mdivani, E. Elizbarashvili

Technical University of Georgia. 77 Kostava Str., Thilisi, 0175, Georgia
elizbarashvilie@gtu.ge
During the last decade the level of interest as indicated by patent literature as
well as by the volume of data reported outside of patents has grown in the field
of disperse dyes containing heterocyclic moiety, because these dyes commonly
are rather more ecologically friendly products”.

In previous papers we have reported the synthesis of aminopyridone containing?
and 20- ** and 24-membered® marocyclic polyazomethine fluorescent dyes.
These dyes are characterized with well pronounced fluorescent properties under
near-UV light exposure.

In the current work we offer a-one-pot-synthesis of polymer bound fluorescent
dyes. Treatment of above mentioned dyes with methacryloyl chloride in benzene
for a period of 30-37 h. at reflux temperature in various molar ratios (from 1:1 to
1:20) result the desired disperse dyes with quantitative yields (scheme 1). Ob-
tained disperse dyes are characterized with increased exhaustion coefficient on
nylon and polyester fibers.

The obtained disperse dyes were applied at 1.8-2% depth on polyester and nylon
fibers. The dyed fibers have wide range (from orange to dark brown) of hue which
is depended on structure of immobilized dye and molar ratio of dye - methacry-
loyl chloride.

I
A, 0
Dye —_— —_—

Dye
Dye

where dye is:

OH OH OH Q oH

N =
DG oo O T
] T T Ty v O
OH OH OH d OH

Scheme 1. Synthesis of polymer bound fluorescent dyes
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The dyed 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 penetra-
tion and affinity to the employed fibers. It is noticeable, that dyed fibers are char-
acterized with fluorescence phenomena.
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DETERMINATION OF ABSOLUTE STEREOCHEMISTRY OF ORGANIC MOLE-
CULES BY MEANS OF EXCITON COUPLED CIRCULAR DICHROISM

M. Tanasova, B. Borhan

Michigan State University, East Lansing, MI, USA
mtanasova@gmail.com

Determining absolute stereochemistry of small organic molecules remains an
open task. The main challenge of the field is developing reliable and simple
method(s) that could be used for non-empirical stereochemical determination of
various chiral synthones. Exciton Coupled Circular Dichroism (ECCD)* ensures the
non-empirical nature of the analysis, since it uses direct correlation of the helical
arrangement of chromophores (producing the excitonic coupling and observed as
bisignate CD curve) with the stereochemical distribution of the substituents at the
analyzed chiral center. Our work encompasses design, synthesis and spectroscopi-
cal studies of the porphyrin based bis-chromophoric host system; synthesis of a
variety of different classes chiral substrates and establishment of the mnemonics
for each class of substrates applied. Presented is a short overview of some results
achieved.

Ar Ar
i 1:1 porphyrin tweezer Positive or Negative
Y Y chiral substrate chiral substrate complex | . ECCD spectrum
Ar Ar o Ar Ar Ar= /F5 ZnTPP ZnTBP ZnTPFP
| 7 OH
4 7

O O 2nTPEP HZN'Ph'HNJKx( HZN-Ph-HNMR OH +
i!Bu tBu o ° X* %A :
P e U U N \©/ HZN—Ph—HN\b’/X HZN_Ph_HNM\R R nOHg

porphyrin tweezer H !

Figure 1: Complexation of zinc porphyrin tweezer to a chiral substrate leads to formation
of 1:1 complex and induction of helicity detected as positive or negative ECCD spectrum.
New generations of tweezers were use for analysis of remote chirality and direct determi-
nation of oxygen functionality containing substrates

Stereochemical determination of chiral a-halo carboxylic acids and a-chiral lac-
tams:

ECCD is a phenomenon observed between two or more chirally oriented chromo-
phores that are positioned close in space. Used in this studies porphyrin
“tweezer” (Figure 1) represents the chromophoric host able to bind chiral sub-
strate through non-covalent interaction and perform stereochemical determina-
tion at mM concentrations. In general, the method works the following way:
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o (e}
AN X _ZNTPP tweezer [ Positive ECCD AN N mOR ZNTPP tweezer | Negative ECCD
(Expected C-X--7) (Expected)

o]
R ZnTPP tweezer Positive ECCD
ArN - (Unexpected)

Figure 2: Stereochemical determination of a-chiral carboxylic acids: A) complexation of
derivatized (R) a-alkoxy carboxylic acids with ZnTPP tweezer induces chiral twist of the
chromophores, detected as negative ECCD couplet; B) analogous complexation of derivat-
ized (R) a-halo carboxylic acids with ZnTPP tweezer induces unexpected positive ECCD; C)
Stereochemical determination of a-chiral lactams. Unexpected switch of the ECCD sign for
a-alkyl lactams caused by novel approach of the porphyrin tweezer to the chiral center
reveals the role of the liker in determination of preferred binding mode.

binding to a chiral substrate leads to formation of a 1:1 complex, the chromopho-
res of the tweezer adopt a specific chirality determined by the steric interactions
between the porphyrin and the substituents at the chiral center.” The relative
orientation of the porphyrins is detected as a bisignate CD spectrum and reflects
the absolute chirality of the asymmetric center. Since the observed ECCD sign is a
direct consequence of the asymmetry induced by the bound guest, the assign-
ment of chirality is non-empirical.?

We have extended the application of the ZnTPP-tweezer (Figure 1, Ar = Ph) sys-
tem to the stereochemical determination of a-chiral halo carboxylic acids (Figure
2A,B). Sets of different chiral halo acids bearing F, Cl and Br substituents were
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synthesized and studied with ZnTPP tweezer. In the course of these studies we
noticed that all halogenated substrates showed a consistent trend, which was
opposite from the one previously determined for alkoxy and alkyl a-substituted
carboxylic acids (Figure 2). Thorough investigation of porphyrin-halo acid com-
plexes by 'HNMR spectroscopy and crystallography revealed that the observed
results are caused by secondary C-X"p interaction taking place between the halo-
gen and porphyrins’ aromatic system.”

Further investigation of halogen-p interaction led to the synthesis and studies of
ring structures, which provide fixed orientation of substituents relative to the
carbonyl. The obtained results supported the secondary interaction proposed for
halogenated acids. Studies were further extended to alkyl lactams that gave addi-
tional information regarding tweezer binding preference (Figure 2C). As a result
of the studies working mnemonics for cyclic amides were derived

Looking in to the origins of stereodifferentiation and tuning the Lewis acidity of
the tweezer:

We have also become interested in the origins of stereodifferentiation taking
place in tweezer-substrate complex and the possibility to improve the quality of
differentiation by increasing the amplitude of the ECCD spectrum. We ap-
proached this problem by inducing additional steric interaction between the por-
phyrin tweezer and the chiral center through derivatization of the porphyrins with
substituents of a different size (in particular at the ortho- and meta-positions of
the phenyl rings). Set of tweezers was synthesized and analyzed with various
chiral guests. As a result we were able to achieve significant improvement in
amplitudes with tweezer ZnTBP-tz suggesting the steric interaction between or-
thogonal to the porphyrin core aromatic rings to play a major role in the stereo-
differentiation.” Improved sensitivity of ZnTBP-tz allowed a first application of the
method to determination of remote chirality (b and g stereocenters). Addition-
ally, development of the third generation of the porphyrin tweezer (ZnTPFP-tz,
Figure 1) providing enhanced Lewis acidity of zinc metal incorporated into the
porphyrin allowed direct stereochemical determination of diols, aminols, epoxyal-
cohols that are highly important building blocks in the natural product synthesis.®
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3039606560530 s Lbgsash  Bglsdme  asdmygbgdols  dJmby  dGsgemo  sbsmo
gobommmgonese sJdonco 6030)03(4)32»1’2.

30M0bEgr  bsdndsmgd 8o sffgMoemgdon s®als smfgmomo s®0dbsbols Fsedmgdol
6569hg60by Bax gt gBmsgmdasbo L3oOBol dmJdgegdon ©sM0Tbbm3Zs60 dgegsls
90969005 domgdols  m3Bodsgrgeo 300’0(‘063603. 06539356y LsddsmTo
3%60bomgds  Es0dbsbmgsbo  dgegsl  gmgegdby  Fosbdggmdgegsl  dmJdgegdom
Gogmo  goghgdol  domgdol  Fgbsdmgdmmds.  @sEgobes, ™3 83 bsgOmgdol
$935L gy bggos bsboo o6 doomgds.

(RO);As + HCOOH -> HCOOR + (RO),AsOH

%’a&»amdaﬁoqm maGHBQUZSO 36)(‘0Q"3"j(8)01§ k&!‘amﬂ EOQF)(V)Q:?O%OBQU)BO‘IJ (BOQ"

BB ©sd7dsges doeolgomsBom, Mol Ygegase FsOdmogdbs dsmsemo Lolne-
05306 s08bsbo  (III)-0l mbowo, GmIgmai gsdmaygbgds Lbgswslbzs Ig@se
bogom 603mogcgdols Lobmgbolsmgol.

2 (Ro)zASOH + 2H,0 - 4ROH + As,0; +H,0

6ga9b0698mmo L3oAgol dmioegds dmbrs gsemiondol  Jemmeoeol asdmyggbgdom.
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39335605, 360866l Fomdmgdol  bs®hgbgdowsb  bgdmdmygsboema  gs@sJdbgdol
39339800 Bqlodemgdgemos  Bmame  dssmo  Lolingoagol  s0dbsbo  (I1I)
obool, sbggg 3sx07mdg@asdo, 33900l IOy 3gmmdsdo, Bs@ds3g3dyge Foedmg-
3580 s Lbgegsh gstmme gsdmygbgdamo dsmamo bobynmsgol  Fosbdggmdgegsls
Gogmo gogegdols dowgds.

o gfodynde:

1. bgmedgomo g., goasado 6., aogsnéo G. bsd dypb sgugdool dspby Jodool bycos. 1997,
23, 1-4, a3. 23-27.

2. Khelashvili G., Gurgenidze R., Gurgenidze R. Bull.of the Georgian Academy of Sciences.
1998, 157, 3, 415-418

3. Turaypm P.4., Uxakas H.LU. A.c. 1166456 CCCP, MKM Ne CO1 B C 28/00.
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6B, o3 396330608981 begogemo dsmgsbols 3s3myggbgdsls, Bmgm®y rmdobem-
goergmo m30lgdgdol IJmby bamgd®gdo, 30gdgbdgdo ws g8gdduco wdobylzgb-
(30‘;:](4)0 63&635@)3602’3.

Qﬁ)(")lh)(s aOQaB‘DQO dmﬁ3@3dh3&o B\S]JO‘SCDQ\)UBO‘)S aQOQ\Jd&)O 080%0‘3‘2]&)0, joaog&m
Q\)‘) 600’)@(“60"3&)0 m301§36360m4’5

(3ogm®0  sbm3gmabgdol  Lobmgbol  dotomse  dgmmel  FeMmdmswggbl  (30gemo-
Bogoobs ©s (304emdogOmgdols G95d(30980. @B gsE@sBo smfgomo (303e 0
3bm3gmabgdols MsmEgbmds dzoMgs, 33sLmsb (30gmol Bmds o6 sgeedgdl  byob
©s 3[]31)1s4’5. 3w (emgddo Lobogbotgdmemo ofbs sbsgmo 20-Fq3®0s60 35369~
(o3G0 3(*);'(70.)‘15013300063606.

333600303000 3memosbedgmobgdol  Lobmgbo,  Ge@dgmoi  dmoiegl  Gmgemd(s
3Bmdgmobgdobsmgol, oby  dsgBmiogma®o  bsgemgdolsmgol  @sdsbsbosmgdgm
030b9890L, IgBee bsobBgOglms.

Fo®dm@agbom 65300300  gsbbmezogmes  sbamo 24—%’3360060 353600303060
0%(")880')06015 15060"‘8(60 Q\) BoamggoﬁQﬁ 80150 Q’UBOGUBGSEOOOB ‘36060.

24 Gg360sb0 3s36m(308e960  sbmdgmobols Lobogbo asbbmGogmes dgds 1-ol
dobgrgoo.

30Bb6cmdG0z0  dsgtmiogemol  Lobogbolsmgol Lyl bsgdmse  gsdmyggbadamas
396%aabo (1), dolo @osbmBodgdoms ©s Foddmddbommo ©osbmboydol dstramols
3go3960  Joptmmobon  dopgdnmo  4,4’-podopémlogoggbomol  (2)  ge6-
dmbomodgdoo  (1503g@-m0dsbols Igomeon gosbmol «®gdo (s®dmJdbogmoas mos-
99303960 3M0lemama bagmogagds 4,4’-odoée Jlo-3,3’-cogqboeneosma (3),
Oodgembgy  asbbmdgogmes  sbemse  Lobogbomgdamo  m-g9bomgbrosdmbordols
BoOEmsBol  3mbrgblsios. (3040 3mbrgblsgool  dgmgase, Lobmgbadgdmm
6o 3OmEndd 30 smegdoals xa37n0L sOlgdmds o6 sl NOEs. 3OmENdGo
asbngosggdgee  ofbs  Lagdneo  JOmdsBmacegool  dgmmeon  (gemgbdo:
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Bogrgmmo:  gmosgdedo 5i1), gedmbsgsmo 50-60 %, wbmdol #)9d3. 278-
280 °C; =0 UL3gddco (Et-OH) Amax341 63; (DMF) Amax 325 63); off (KBr,
13-1) 1257 (O-H), C=N (1658), Ca- Car (1612, 1496).

NaNo,Hal CHCL 4o Q O O
- ~0-On
2)H0 H,80,, ¢, A NaOH o= -0

1

OH Q OH
N N7

bggds 1. 24-Fa3th0s60 3s3m304mmco sbmdgmabol Lobmgbo

Boﬁmacboﬁ)ab‘aqv 30’)@06%(‘0830’)051} (4) Al‘)oho.}mabh 380&) aQam&sﬁ)amba'Bo Q"Z]BO'
EUBGOGGOOL 8(5330)5)\59\7 6.)3(*)15.)(8)‘3;:)0 mgokab.) ‘Z]O 1}06.)07;::7007 ;1\9.)151‘)0335.5 0%’333’[}

37d-00bg96  mdabgli396¢;09b.

domgdam 363nelme by ©sggadomos Lbgsesbbzs gubizon®o xanagdel dgggzebs
©s rdobglizgbeol bs®dy dmddgmo BsdBmegdals BglifFsgms.

maggesdyge:

1. Jarrahpour A. A., Motamedifar M., Pakshir K., Hadi N., Zarei M. Molecules 2004, 9, 815.
2. Taggi A. E., Hazef A. M., Wack H., Young B., Ferraris D., Lectka T., J. Am. Chem. Soc. 2002,
124, 6626.

3. Gaunt T.N. Us Pat. No. 2851423, 09.09.1958, Appl. No. 420193, Filed 31.03.1954.

4. Aydogan F., Ocal N., Turgut Z., Yolacan C., Bull. Korean Chem. Soc. 2001, 22, 476.

5. Kaya Y., Koyuncua S., benola D., Eur. Polym. J. 2006, 42, 3140.

6. Elizbarashvili E., Matitaishvili T., Topuria Kh. J.Braz.Chem.Soc. 2007,18, 1254.
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060)®5306(16-9,10-06 ROLOBHMTSAHIMIBIROL SKRLMBHdB0S
300GHROLVISR/IMNORIGIRNIMIROL LdLR3>®DI

d.peggetody, 0.37Gag60d;

6. 330300l SG3Gg3679em0  Jodoobs s gerg e fodool 0bliod o,
11 dobegerol 4., odogrolbo, 0186, bsscozgene

japaridzeshukri@yahoo.com

36mdomos, Gmd  gmgdBmJodondo  3Omiglgdo  d0deobs@gmdl 83@&@/51}5&(‘)01&
Boboms  a0dgmgy Labmgsdby. dbgdc0gos, GmI 3 Lsbmgsdby dodwabstry -
a&s‘am 6.)35)(7)0).5 OQ‘[}("’&)&OOG, B(Y)Qad‘aq)abom %UQLSSO&)O‘L‘ Qﬁ(BQ&)B(ﬂJ BJ&)OLBO
850’8368@(“3&6 6)(")@1} mdad'ambh aﬂajéﬁ)mdoao‘a&)o 6)3&{]003601} aoagogk\ﬁ)ambo’b&’b.
36.)(]@)0de)0 30%636015 60615315‘“(/“(303Q’36Q’°Q (aggj@ﬁmdéohéagm%aeoa, dmﬁ)m-
Bos @s bbgs), 3Gm3gLgdols Lslim®ggemo 30dstrorgmgdon Fs®dstmzgolsogols bsgo-
Ao Ygebgnmo  meabgmo  bsghmals  sebm®donmo  Mbstol, selo®donmo
356103939801 (3me6s. Lsdo 396bmeol dodmzgal 3Jmby  3mbrgblotgdmmo  sGe-
B gmo  bsgOogdowsb, sagdmmadol  me30lgdn@gdals  gsdm, LsobBgglems  s6-
063Jobcmbol  ©oboBmsdmdmgdamol  (1,5-p0boHmsbn®sJobm6-9,10)  so-
B0l dglFogms  39603bemol§ysemby  goomgbamogmmols blbsegdowsb. 3
3036036530, A3 bNGSJobmbo s dobo  Lbgesbbgs FsMdmgdgmo  gsGome
399m099690s  bgmmzgbndo Lsmgd@gdol dolbsmgdse, dmmm el go dso  gsblo-
.)30(_8)(")3 \58 Eéaﬁ)mo’l} éghméaoﬂgmo 06\56)013 831}%’33Q¢)1} 8833063600}0 850‘8368'
mdol  gstis, 3GsdBognmo dobsbo goshbos.

©060EOMb0GsJobmbols slm®d30s, 0liggy Gmgm® 3 bosdobmbols Lbgs Ferdmyg-
b‘anbohol, FgLFegmomos  (33mseo  ©gbols  dmgomols  gsdmygbgdoo  domgdymo
©039M96305 M0 Bgzeemdols  bopowggdals 99dBOmeol 30 g6300m0lsgsb
330 3000907530l IAmEqdol  (C,E-3¢rmmgd0)  sbsgmabols ©s 330 Lsggydggmby
350300 sebo®donmo 35618998580l 35d3gmdom. dswsemo  sGgmBzomo  dm-
B3b0sgdol AL 83 6ogmog®gdals  C,E-3mrndo  96(Fydol  gmbol  (0.5M
NaClOy4 bBlbscro gmoggbamogmmdo) Bglsdsdol dGrmel, o dommongdls Bgo-
330600036 396 mo  dmgznmgdal Lemm EqboGdigosty. CE-36mwgdby dg0d-
F6g3s  sbm®d(300l ™G0  dsbo  B060dmdgdocr E 05 ©s E -01 3 3emgb-
3odegdbg. sEbmd00l e®o mdsbo Bgglisdsdgds dmemggmegdol o Lbgseslbgs
mﬁ)oaﬁéago.ﬂ}, 6(4)(8)83@13 — cbagaSoF)oh Qogggbomo 3'315(53601}.) © gg.)lﬁémg:rls —
Bgs30t0l metgmgomo dnbBgdal omL. CE-36rmm930l méxg@smo abggatotg-
d00 domgdmmo Lsbsbmzm ©sgodnmmdols (0) gmgddemeal 3mggbzosmolsgsh
©sdmgogdnmgdol 6,E-307mmgd0ls g3m@ds dommomgdl sbmen®o dmmstobsioolsl
kY| 6030103636015 aﬁ)maa@)‘aqm 60(4)01336015 dg:ma&) n-aﬁad@)ﬁmﬁﬂg
OO0 Jdgegdsby  bgrs306006. 33 BsdBby dommomgdl sgdgmzgy  slim®d000
300§ 3gnmo  3m@gbosmol  bogtrgmo  bsbBmdol  360336gmmds,  Gmdgmo(
0.23 3 Loworol Fmeo smdmBbrs. Lsdsbm mbs3gdgdals dmgemo Gogo dsogdsio-
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3960 asésJd6gd000  asmgemmoamo s GsJiogmo  dnedogs (a=1,4) doymomngdl
sbo®dodmgdnem  bsfomsgms  9gomdsbgmmsb  doborgom  GmogemJdgogdsby.
Lbgowsbbgs  3oBgb0amby  geomgmomo  sbm@diool  msgolyggsmo  gbg@zoals
G3eorgdols (A(AG )) Bglsdsdobo Lowowggdo  (3bseymsgh, ®md 3m@)gbosmos
g 933630 sbmAdz00l gbgMgool 3339mG0 (33eamagds 36 Brgds.

maggedyne:
1. Qxkanapuase W.C., Nyprenmnase W.A., Qxkanapuase Ox.U. M3secmusa HayuoHanbHol AH
lpy3uu, cep. xumuyveckas, 2009, 35, 5, 17-22.

66



LGOS C. MEOILIN F000I. (MEdIGTCO LOBAIIVO

960)®0306(16—-53@0RMBIGBN @NdOL b(MBdNIGNO 65IGMOL
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6. mmbmsdy, . ;moms3gedy

bsfstoggenerls By fbogzco gbazgtboldgdo, 77 gmlbidsgsl ., omdoemobo, 0175, bsfscozoeme
neli-gongadze@gtu.ge

Reeegbgbgonm  bapgd@gdl  dmeol 3609369mmgsbos s 3M0mbyMo  Lamg-
4980, O@Igmosi  3odmygbgdol  gstmm  sgemo  gsshbosm. gstis  doGomswo
©s6036gdals, dso  3sdmyggbgds  33mzgl bbgs  LggemgdBag,  Omameo3ss

ggaj@(‘)mﬁodol, 0bg380— 300l s n®o ;go‘lﬁgrggéoz, 339001 863%’33Qm6a3, LBo0-
396bsgnm ho'BUoQ363604 s bg.
3360mb M0 Lsmgddgdol  Lobmgbo  IGsgembsggba@osbos, sz bOEOL  dom

0300@00M9dnmgdsl s sdegbse Tgomgegeo  3OmeEddgdol  bobmgbols osgo
3301(‘0;!\73801) '838‘2]'8\5336\) 63917153\)(3 33(8).)0\) &d@m&wg&)oﬁ. 30%6(")86)030 6\58&)0’)01}

BOBQQUIS‘)Q 6661‘)(")6)808Q86‘BQ:70«) ’B‘BQQUQ\)"J&(‘I Sﬁ)mQ‘adéabOh 1}06(7)3%0 (l\)é '8815\5'
6.)30130 88(7)(")(98601} mSéoBo%.}GO.}, gb@d&)ab‘aﬁﬂé 6&3&)0’)(7)«5 amglradﬂ@'aﬁ)—

393603960 s J3sbye—Jodonco 3336350085890 DFT dgommom, Gol  Lsggnd-
302696 93959 ofbs dmeggnmsms dmegemgdo.

33600mb7G0  3mmoioimg®o begdmol dolsmgdse 3sbbmGogmes dMsgsemlisggb-
G0s6o Lobogbo s39Bmbals s bsgmsmabols 3sBsby.  @oemli-senEg@ol smddo-
©36 dopgdymas bsgdogdo ((1-IV, Ldqds 1).

‘O o O‘O
COOH COOH

O HN
: v \©
I I COOH

COOH
NH;

1

bgg8s 1. 1,4-30b(N-gggbogn)s80ber—9,10—36065J0b6mb—2,3-w035¢dmB3gs3sL  Lobmgbo
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30639msss  domgdmmo  1,4-30b(N-ggbogn ) 3306¢—9 ,10—3600615 J06¢r6—2 ,3-0 3561~
30635035 (IV), G0dgemoi Bq0dmgds 3sdmggbgdagen ofbsl sbogmo d6rsg0m03630-
A0 3eoeo303m0  boEsJobmb-s3Bopmbato s Lbzs gubzog®o xansgdols
F99330@00 Bagrongdals obamadae.

o gGsgynde:

1. Leony M.-Y., Choi hyunhee H., Wu I.W. Appl. Phys. Lett., 2008, 92, 108.

2. Koo H-Sh., Chen M., Pan P-Ch. Solid Films, 2006, 515, 3, 896-901.

3. Grateron C., Barbosa O., Rueda N., Ortiz-Lopez C., Torres R. Journal of Biotechnology,
2007,131,587.

4. Takemoto D.l., Chiang P., Hua D. H. Bioorganic & Medical chemistry letters, 2008, 18, 11,
3364-3368.
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. dmgreaabsdzomo, o. RoBggsdzamo, 3. 383833, 3. gMagbodgzomo,

6. agmsdgamo, b. msdygedgomo, 6. bm@gbsdzamo, g. asgsdgmody,
d. Rboady

3989 dgerofodzocrol bsbgcoemdols gobogmmo @s cgsbgemo Jodool oblgod o

molodinashvili@posta.ge

0933msliBogndo ©s mgddnGgsddogmo 3mmadgtgdals dobsmgdse gsdmoygbgds
oJbodgbbmemo s dolo  semgoeFs@dmgdmmagdo.  gOmg3semgsbo s YgPgmmo
3emodg@gools  dobomgdse  gsdmoygbgds  s3cgm3)  omdbodgbbmmol  0bmdg@gda,
bogm  3gmey  dotomse  3mddmbgbBe —  gmedsmegdoeo.  gegemobsBmdal
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34300 PA0gONImJdgegdol  Fgegase  Fe®dmoddbgds Ggbmmol 86 bmgmmsol
(?)03015 anamaaﬁa&), Fw)aagma '333(960')30 h(?)(ﬁ'ad@‘aﬁmﬁ)a&om, aoQAQ (533336.)-
BBy, go®domegds boghoma sagdmmgdols mby 3(*)@08363601.

336m30Ggdgmo agm Lobogbol gsdsdrogadamo dgmmeo — g8d30s Bedrgdmes
6senmddo, g6 bseose. 83 dgdnbzgzedo Bmdbogndo bogmoggdgdolsgsb aes-
6sgzbo Fymol gslmgmsggdol 3Omdegds msgoesb 0d6s agogyab‘aq’nz.

695308 0 Jbodgbbmeols (o6 3ol mJLofstdmgdnmgdls) s 3565303 Feardals
b (30900988 BsemmmdBo. 33 30639880 3eGegm@do  asboyeol  Egdmenadg®o-
Boosl, ol Fgogaswsz 3edmogmas  gmEsmegdora, Gmdgmaig  OM0gEnJdg-
3L oJbodgbbommst (36 3ol Fo®Bdmgdnmgdmsb) s Foddmdbals dgmommen-

Go3gdmmagdl.  Igmogmmmol  xamaggdo sl sdoma®mdols ©s dsmsgo  Ggsd-
(300b96561036¢30ls g33m, sEgomsE 3sMs0JI695086 ™E0gMIgMsc.

BqbFogemomoas 1,3- s 1,4-p0mJlodgbbermols n&m0gHndndgegds gm@dsmegdoe-
0sb &adg da@ogn‘b&@)mﬁml} 0363m30Lsls 15153.593.)1{53.) (53333(47*52](‘%%3 — 40,
60, 80 s 100 OC—%a. 1,3-pocr Jlodgbbergmols Bgdmbggze8o dmernéo  msbsgst-
©mds  gmedsmegdonst  Bgseggbos  1:3;  bowme  1,4-eomdlodgbbemmols
B9dbgg3e80 go — 12, g06s0sb  1,4-pomJbodgbbmemBo  3gmey  Jopée Jlomols
%30BL  3965-3pamdstrgmds 135308, sBoBmd dgmognmeols m®  xamsby  gdol
BaBa(33e090s 396bermals dodmgdo Bgmdemgdgeas.

Aot boomo 1-0b dmbs33gdoest Rsbl, 40-100°C $9939658 G0l 0bBge-
39 do, 99300 LoBJe@ol dnwdogs o6 o;3egds, GmEILsE 030 gsdmmgmomas
dgody  Gogol  asbBmmagdoo.  Bgd3geedgol  gsbOEsbosh  ghmse  dobo
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3608369m0mds3  obdEgds.  8di8ogo300l  gbg®a0s  mJlodgbbmeol, 1,3- os 1,4-
©omJbodgbbmmobsmgol  Fgbsdsdolise  Bgoggbl 7646, 6730 s 5425 oo/
dorem s,

gbGogo 1.
$35J300L LobJs@ob 9rdogs, K. 10°@m.3memal.§a
t**, 40° 60° 80° 100
80 c c c °c
1 2 3 1 2 3 1 2 3 1 2 3

120 0.7701 | 0.9620 | 1.0540 | 2.2769 | 2.1400 | 2.1000 | 3.3773 | 3.3800 | 4.2028 | 5.8462 | 6.1717 | 7.0044

210 1.0694 | 1.0770 | 1.0860 | 1.9135 | 2.0318 | 2.0660 | 3.2493 | 3.5250 | 4.7020 | 5.2758 | 6.3240 | 7.1730

300 1.0724 | 1.0820 | 1.0940 | 1.8644 | 2.0222 | 2.0565 | 3.2257 | 3.5047 | 4.7532 | 5.4132 | 6.1345 | 7.1040

450 1.0058 | 1.0840 | 1.0970 | 1.8462 | 2.0318 | 2.0740 | 3.2445 | 3.5047 | 4.4537 | 5.4090 | 6.3232 | 7.2552

600 1.0258 | 1.0775 | 1.0910 | 1.8413 | 2.0340 | 2.0765 | 3.1895 | 3.5247 | 4.6095 | 5.4164 | 6.4065 | 7.1561

750 1.0225 | 1.0810 | 1.0840 | 1.8664 | 2.0230 | 2.0770 | 3.1229 | 3.5127 | 4.6560 | 5.3333 | 6.3577 | 7.2044

900 1.0552 | 1.0780 | 1.0930 | 1.8105 | 2.0350 | 2.0675 | 3.2444 | 3.5271 | 4.7430 | 5.3040 | 6.2770 | 7.1544

1050 | 1.0373 | 1.0820 | 1.0980 | 1.6310 | 2.0345 | 2.0680 | 3.2146 | 3.5040 | 4.7000 | 4.7199 | 6.0065 | 7.3025

1200 | 1.0493 | 1.0770 | 1.0800 | 1.5187 | 2.0460 | 2.0675 | 3.2920 | 3.5020 | 4.7020 | 4.2917 | 6.1080 | 7.1420

1 — ofbodgbbmmo; 2 — 1,3-gomdbodgbboemo; 3 — 1,4-pomlodgbbmemoa,
t= 6godool bsba®dmogmds,

sJBozsool gbgdaos mJlbodgbbmmols, 1,3- s 1,4-pocmJlodgbberemal—7646, 6730
©5 5425 3500/3mgmo.

o gBsdyndo:

1. TexHonorua nnactuyeckux macc. Mog. pea. B.B. Kopwaka. Mocksa, “Xumua”, 1985.

2.  MonoagnHawsunum 3.M., T.WW. Nanaa, H.C. lenawsunu, H.C. Joxtypuwsuaum, LLU.P.
Manaea, 3.lU. lNasawenuase, M.b. Oatyawsunm, M.B. Typrennwsunn. M3ze. AH Ipysuu,
cep.xum., 2006, 32, 1-2, 80-83.
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UNSATURATED BIODEGRADABLE POLY(ESTER-AMIDE)S COMPOSED OF
FUMARIC ACID, L-LEUCINE/L-PHENYLALANINE AND A,Q-ALKYLENE
DIOLS

E. Chkhaidze, D. Kharadze, D. Tugushi, R. Katsarava

Institure of Medical Polymers and Materials, I. Javakhishvili Thilisi State University,
Research Centre for Medical Polymers & Biomaterials, Georgian Technical University,
kats@caucasus.net

a-Amino Acid Based (AAB) Poly(Ester Amide)s (PEAs) are relatively new class of
biodegradable biomaterials™?. Besides the diversity in material properties, they
have shown good biocompatibility>* that makes PEAs highly attractive for bio-
medical applications. The presence of pendant lateral functional groups along the
PEA backbone suitable for a wide range of chemical modifications could substan-
tially expand the scope of biomedical applications of this polymer family. One of
the most convenient and universal ways to render biodegradable polymer func-
tional is the incorporation of unsaturated double bonds in the polymeric back-
bones’.

The purpose of this research was a systematic study of the synthesis of L-leucine
(L) and L-phenylalanine (F) based high molecular weight soluble biodegradable
poly(ester-amide)s (PEAs) containing unsaturated double bonds in the polymeric
backbone. Di-p-tolunesulfonic acid salts of bis-(leucine/phenylalanine)-a,w-
alkylene diesters and di-p-nitrophenyl fumarate were used as key monomer for
constructing unsaturated PEAs, and solution active polycondensation was used as
a synthetic method [6]. Three types of unsaturated polymers were reported in
this work — (i) unsaturated poly(ester-amide)s (UPEAs) composed of 100% of fu-
maric acid and one amino acid (L or F), (ii) unsaturated-saturated co-poly(ester-
amide)s (USPEAs) composed of various feed ratios of fumaric acid and saturated
fatty acids e.g. sebacic acid, and (iii) unsaturated co-poly(ester-amide)s
(coUPEASs) composed of 100% of fumaric acid and two amino acid (L and F). The
unsaturated polymers soluble in organic solvents like chloroform, THF, etc. were
obtained as a result of the performed systematic study. These polymers can be
processed into different shapes and subjected various chemical and photo-
chemical transformations that substantially expand the scopes of their application
as absorbable surgical devices and sustained, controlled drug eluting systems.
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COMB-TYPE SILICONORGANIC COMPOUNDS WITH EPOXY GROUPS IN
THE SIDE CHAIN

0. Mukbaniani*, T. Tatrishvili, M. Doroshenko

Iv. Javakhishvili Thilisi State University, I. Chavchavadze Av., 1, 0128 Thilisi, Georgia
omarimu@yahoo.com

Hybrid organic-inorganic materials, where molecular organic and inorganic frag-
ments are com-bi-ned, have been considered potentially attractive for the pur-
pose of developing new materials with a broad spectrum of interesting proper-
ties. In comparison with organic and inorganic con-stituents and polymers sepa-
rately, hybrid organic-inorganic materials have a lot advantages.

Polysiloxanes, usually referred to as silicones, find numerous applications in dif-
ferent fields of chemistry and engineering. All of these applications rely on the
unique physical and chemical properties of silicones in the bulk form and at inter-
faces. Widely applied and recently explored hydrosilylation of polymeric sys-
tems™? and especially hydrosilylation curing of polyvinylsi-loxanes by polyhydrosi-
loxanes have attracted great interest due to the practical outcome and re-cent
development in silicon-containing polymeric systems. From above mentioned it is
evident that synthesis and investigation of new polysiloxanes with double bond
containing fragments attracts much attention due to their wide applications.

The hydrosilylation process is the most widely used method for preparation of
organofunctional polymethylsiloxanes starting from poly-(me-thyl-hydro)
siloxanes. During hydrosilylation reactions of poly-(me-thyl-hydro)siloxane with
akllyl or vinyl containing compounds, partial gelation with obtaining 3D systems
takes place, causing the decrease in the yield. But generally the hydrosilylation
reaction does not proceeds completely with conversion of all active 2Si-H bonds
and various linked oligomers are obtained.

It's known®** that hydrosilylation reaction of poly-(me-thyl-hydro)siloxane with
allyl glycidyl ether in the presence of platinum hydrochloric acid or Pt/C did not
proceeds with complitelly and during hydrosilylation 3D systems are obtained.
Sometimes there are obtained various linked systems, containing unreacted =Si-H
bonds which negatively influence on the properties of obtained polymer electro-
lytes.

Presented research contains two directions in organosilicon chemistry: 1) synthe-
sis of initial monomer type organocyclotetrasiloxanes with same or different at-
tached groups via hydrosilylation reactions of 2,4,6,8-tetrahydro-2,4,6,8-
tetramethylcyclotetrasiloxane with allyl glycidyl ether in the presence of platinum
hydrochloric acid or Pt/C; 2) polymerization or co-polymerization reactions of
obtained organocyclo-tet-rasiloxanes with hexa-orga-nodisiloxanes as a terminat-
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ing agent (TA) for obtaining of comb-type polymers with regular arrangement of
various allyl glicidyl side groups.

The optimal condition of hydride addition reaction, concentration of the solution,
the reaction temperature has been determined. The reaction order, activation
energy and hydride addition rate constants were found. In the case of platinum
hydrochloric acid, hydride addition proceeds with inductive period, and faster
than in case of the catalyst platinum on the carbon Pt/C.

The reactions of primary and secondary amines with epoxy groups containing
organosiloxanes were carried out and comb-type organosiloxanes with aminohy-
droxyl groups in the side chain have been obtained. After protonation of amino
nitrogen groups in the side chain water soluble organosiloxane oligomers were
obtained.

The structure of all synthesized comb-type organosiloxanes were determined by
FTIR, 'H and **C NMR spectra data.
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1. E. Kemertelidze, M. Alania, T. Sagareishvili, K. Shalashvili, N. Kavtaradze. Planta medica,
2009, 75, 9, 960
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AMWHOMETUNTINPOBAHUE SMOAUNHA
M. Cuxapyauase, H. Hapapaua, B. BauHaase, T. Cynaase

UNHcmumym gapmakoxumuu um. Mosena Kymamenaose,
yn. . Capaoxcuwsunu 36, Tounucu 0177, Mpy3sus,
docmadona@yahoo.com

CoyeTaHWe pasnnyHbix GapmMakopopHbIX (GPArmeHTOB B OLHOM MOJIEKye
MHTEPECHO B MJaHe W3yYeHUst MX B3aMMHOIO BAUAHWUA Ha 6MONOTUYECKYHO
AKTUBHOCTb MOJYYEHHbIX COEAUHEHWU.

Hamu BnepBble CUMHTE3UPOBAH AaMUHOMETUANPOM3BOAHOE 3moamMHa — 1,6,8-
TPUOKCU-3-MeTUN-9,10-aHTPAXMHOH, BbIAENEHHbIA M3 OTXOAOB NPOW3BOACTBA
npenapaTa paMHuaa. B KauecTBe aMMHO KOMMOHEHTa UCMNONb30BaAN NMPUPOAHDIA
BTOPWYHbIA aMUH — anKkanoug UWUTM3MH. WCTOYHMKOM UMTU3MHA ABAAIOTCA
npouvspactatomme B pyamn asa Buaa cem. bobosbix (Legununosae) — Cytisus
Caucasieus Grossh (Jpok kaBkasckmii) u Spartium junceum L (meTensHHK
npyteeBunubiif). CozepxaHHe LWTH3MHA B IOCiHeZHeM B (ase IBeTeHUSI B
HazgzeMHOM wactu cocraBifer g0 0,08% x BosmymHo cyxomy ceippro. C
IIOMOIWIBIO peaknuu MaHHMXa CHHTe3UpOBaH 7/-UUTHU3MHHUIMeTHa — 1,6,8-
TpHOKcH-3-MeTni-9,10-aHTpaXxuHOH.

Peakuuto npoBoauan MNo paHee OMUCAHHOWM meToguke!, a TakKe CMmecbto
uMTU3MHa c napadopmom npm 70-80 °C.

CTpoeHMe CUHTe3MPOBAHHOIO COEAMHEHMA [O0KAa3aHO C MOMOLLO 'H oamp
CMEeKTPOCKOMUM U MACC-CMEKTPOMETPUN.

Jlurepartypa:

1. KuHuypawsuam N1.A., Cuxapynmase M.W., byaHos B. H., Typabennaze A. I. XI1C, 1999, 6,
c.722-724
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2. Lkava M., Stahman M.A,, Link K.P. J. Am.Chem.Soc., 1944, 66, 6, 902-906.
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©g0gmos bobmgbyco 0blgfogoegdol dmgmo  gemsbo — 3oegBmogdo. 3o6rg-
BOmoegdo oo GomEgbndon offsMdmgds ©s gstmmE 3s3mogghgds Lslmeme-
Bsdg@bgm ((BUGIPQU&"’@O’ seogde0bo s 15153.) ©s bagmegs3bemgmgom (33(4733(8)-
6060, EgmBsdgB®obo s 15153.) 36935638900 Fo®dmgdsdo.  dsomzgols sdsbs-
Losogdgmoas 3Ggegdby Lesgo ,.b6mg-esnbol® gugddo, dsmsmo gm@m-ligsdo-
r®emds, sEzomse  ©sdms - LfMsgo domega@sesos  as@gdmdo 9@ Loldgb-
G 39boogdmsb '33;9.)63600)1.

sbsemo 3o Omoenma  bsgtmgdol  dolsmgdse  LdoGgmem  3m33mbabdee  Rzgbl
dog6r  godmygbgdmmoas 3(39690gmmo  dgBedeamoBo — omammbo  (5-3opmlo-1,4-
6o30mJobembo) s slggg, obo Lobogbamo sbsgmmagdo. omgmmbo Fe®dmamggbl
3gmm3s0096 33968, bsbosmwgds Mg3gmabdn®o dmbgdom, dmbsfommgmdls d(sg-
b3y ©s 3boggma® xegegd80 dodrobsy Gorgm domdodog®  3Gm3glgddo.
ogammbols s dobo 6sfscdgools 3sdmyggbgds Bgbsdmgdgmos  dm@gbioy®o  gm-
(?)madéo‘aﬁm %’\53@36015\5 ©5 331’(50(309\’3601’ '83;]36.)'30. .)15338 dols 1}.5(3"3(]33@%3
BoEma%oﬁ)gngoo 130311036‘36)0 %’aﬁamﬁadf](}gbob 053060(5(*)(4»360 - (‘8)3(8)6)‘5(306@"3-
60 .56(5050(*)(?)0(5360, F)(Y)BQ)UBOG HUQOGOGQBO %’oﬁ)aa@abnm aaBmoHUGOB.}. o‘z]ag:)mﬁo
sbggg  396L3gddogmos  Jmeoemegsbagmo  3gbBoioegdol  @gdsmmggbo-
636015.)0030152’3.

ogaeeembols (I) s JHobsbBgdol 3gs30L (1) gMsgdgbBndol Bgg@ogdoo domgde-
mos 3069 OmoEgmo bsgPmo - ongmmmbomm-J@obsbBgdsdo, Gmdgmlsig gsshbos
63gG0ms G0 gmsbol — semgemm3smo®o 33968 gd0ls s 3ogBEMabgdols s6seme-
30960 0golgdgdo. Imbsgmmebgmos, Gmd 83 Bodol bsgPmgdo sGs st ab-
bydBogoegmo s smgmm3smonto, sGsdge  ogzgbsmamo  3m@dmbgdols  zsgls
9 J3ggoslsz  393medgmegbagdgb  (8F9090d0  Jodobols  dombobmgbol  dgwmgatigds
as3moffgomb).  3oMgBemopnmo  GagPogdol  domgdol  3Gabiedgmo  lidgds
Go®8meggbomas omammbols @s JOobsbEgdol 39301 3mbrgblsiaol dsgsmonty:
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sbagmmaon®se domgdrmos  2,3-podopémJbo-1,4-6sgmmJobmbols  (abembsgmsbsto-
60) ©s  JMobsbBgdol Igsgol mbegblsz0ol 3Gmeddo — BGbL-0bmbsgmsbs-
0bogn-3mber-Je0bsbgdsdo. domgdmma  bsghmgdols smbsgemds  seggbomoas OV,
630 (1H, 13C) s dsb-139JBOmdgdGamo dgomegdoo.

3370350 badndsmgdo  30d0bstgmdls gsbLbgeggdmmo smbsgmdols dgmbg  Jobmbgdol
boggdggen by JOobsbBgdol dgeg0l gog@gdol dolsmgdse. bdod@mm  30md3mbybdg-
3o 398mygbgdmemos  2-3opemlo-1,4-6sgmmJobmbo, 2—30;3(‘)mjh0—3,3—’ggo&wdmogq'—
Qodoﬁm5-1,2,3,"4,' 9,10-s60¢3Jobmbogdols §fs®dmgdmemgdo.

Lobmgbgco ©s d76gdc030  Jobmbgdals om@Bmlogndo ©s Jodogmo  sgBogmds
bBoMse  ©339300690m0s  Bsgmxgg®@dgbBgdon  Jobmbgdol  smeggbslosb.
Jobmbgdals  soBm@mdbognmmds  dogimmabgds  gsbazomo b eglol  Hadl. dsomo
soEaghs  dglsdmadgmos  d0deobscigmdogl  gOmgmgdE©mbosto, ®Ggmad®mbosto
36 Fgdgnmo  seeggbols 33&&50%3360m4. 3303980bsmgols  asdmygbgdmemas  Rzgbl
dog®  Lobmgbodgdamo  Jobmbydo  bsgPmgdo:  ogammbo,  0bmbsgmsbscobo,
09a@@bogn JA0bsb@BgdsBo, BHEbl-0bmbsgmsbe®oborr-dmbem-JBobsbBgdsdo.  dsmo
sdBogmds  Ygbsgmomos  ggGemJlob: NADF* Ogenddebols  ©s  DT-
©0sgmAsbol  dodsOo.  opggbomos,  Amd  dmgdgmo  bsgemgdol
GoBOBJbogemds  dqdndfmgagdol gxegegdol  dodsder 03 dmegmmeo
639609005 dbgsglos, G@Imgdai o6 dgo3e396 JO0B6Bgdol dgsgols xgﬂ%hs.

@oggGogynde:

1. Katsuda Y. Pesticide Science, 1999, 55, 8, 775-782.

2. Paiic 3. MpupoaHble cpeacTsa 3allMTbl pacTeHuit oT BpeauTenein. M.: Mup, 1986, 184

3. von Kiparski GP., Lee LS., Gillespie AR. Journal of environmental quality, 2007, 36, 3, 709-
717.

4. Jogmatrsdg 6., Fgoos G., JmGdos 0., gogns ., Jgmdsdosbo ., @mmady 8.,  Lstrwyxod-
gomo  J. bsfsGoggemel dgpbogigdsms gEmgbaemo sga@gdool dsby, Jodool Lycos, 2009,
35, 2, 233-239.

5. Dolidze A., Chedia R., Kavtaradze N., Miseviciene L., Miliukiene V., Nemeikaite-Ceniene
A., Cenas N. Chemija, 2009, 20, 2, 116-119
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039063600 3MI3dHSIBN 3obOL BMORKRISNL 655R®HI30
303336356001 LoV0650RIRIIMK

™. Qmawodgl, g, (3153353.)632, S, nggodgz*

1 395 doemofodgocmol bsbgermdol gobogato s mEgsbammo Jodool oblod o,
5 X0, jnob j., m(}n;:nn bo, 0186, lidjoﬁwgg@m,

omarilom@yahoo.com

2 lide{f)mgg,(:nmb ﬂlydogzgmén[}, ﬂlngﬁdﬁgmdnbo @ 3‘7(1(305‘7(‘7607) nb‘bén(ﬁ;jén,
6 e ggememgsbol 3sdb. mdogrobo, 0159, bsfs@orgame

73%60b369  FmgdBo  360336gmmzbse  gsobstiws  abBgdglo  gmdobyco
603009690980bs0do, 33 3sdm§gynmos dsor Lsgndggmby dmdbsegdnmo 33390~
30 3603356058900Ls s dogtmbsligdgdol dsmsmo gx39d¢nGOmdon, sbggg ggmmmao-
960 gbsgeonbmgdon. agdabamo  3G93s68)900L Lol gds@n®o  asdmygbgds  sd-
0%’338’[} EOQQﬁanh 806&)(’"}(’)&)6360%33601} aéﬁdéo‘aﬁ)abﬁ’b. .)3.)33 Q&)ml} BBO'BSESQ(‘OZ}'
6o 0bMEgds 3396000 dpgMsmds Lbgsslibgs ©ssgemgdgdobsedo, 1dxmdglegds
93390930 6030096198980L s 73090 dogmgmgdgb@gdol .)m301s36.>1.

bodstmggmmBo  godmygbgdamo  d;3968690ms  ©s330L  bsBgemadgdo, dsm  Bmeob
399060 3619350198580, dnE0sbse 0330 MGENmos. 33 OOl LssBmggemmBo
235936 3m3abgeo bsgPmgdol 933390 BmEGEl s 6sbBocol Lsdspmgda, slggg
4169861030 639Gmgdol  Laggdggenty 93398930 dogegeegdgbBgdals  Bgd(339emo
bagmogygeo 3635688900l dmdbswgdals 3&8(*)(3;30(}33&2.

Logsrmggmmb  gomgbamo  bedgibog®m  gmbool  gmsbBol  (GNSF/ST08/8-516)
bodndsmgdol  Bglitrmemgdol  getamgddo  gsBol  sEsdBmagbgdo  mgoligdgdol
2979%m39L930L dobbomn Rmoal (Bsermsyzs) FHmOR0EE Jsmondol JopémJbogon
9JbBGsg06gdmmo  amdobgdol  Lsggndzgemby demdbspms  dogtmgmgdgbgdals  (Fe,
Mn, Mo, Co, Cu, Zn s B) by gm@don 3993390 gemmemgsbo dglby®g-
3ol 369356580. 30935600 ©sdnBsgos GWS-ol 3565b980l (ogmsgols Gsombols
bogg. s306s) bogogmo bsgggmo. dsobol I ©g300080 @sgobotios Lsgg@sgols
%080l 30%0l Bmomgdal bsse®gzo 303396@s308 (Fomgmo msdqdo). zsbol gmo-
g0l 30339689300l ds§gds asbLsgmmEgdomn mgembshobe gobos 33969 m3gmes-
gool  “@ols goblbol” Fgdrgy 6533390 gedm@Bsboen dmbstie gmmegdy,
Aot bagogm, oly dodomseo  396sbals (gBsmmbo) gsbol Goggdda. sbgmo
bg@smo  ©sdsbslosmgdgmos Mg-ols 6s3emgdmdols dgdmbggzedo, s30Bmad Rsgedros
sdsgdomo  Ledndscmgdo  Jemmemgomol  bBenddncel  doMomswo  gmgdgbdol
Mg-ob @sbsgmaliols smeagbols dobboo.
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l‘)aqwd(?)‘z](nn cgmtﬁanls, .)15333 %3L3m° 1501)@33&80 66\55‘391736013 Loboo 'Bakaéoﬁo
a990bg@o  3Mg3s@sBgoa. Bglslba@gdgmo bgmsgyn®o 3Ggdstedo dmdbspes Mg-
Fe'o‘l} '838(333me00). 6&)\561’]@06863@0 36)3306;\(?)015 amhoa%&QUBQJQ 886)"]3601"
8«583«56)0 ﬁés&&'mabohaﬁﬁ aéhﬂ%mﬁaaaﬂgo, 6&886\)&0 Q& QQ(BZ]'L']Q)O &N&D(BO 8'2]'
BOBQSB& JOQO‘UBOB SOQﬁ)md‘bOQOO’). 24 1).)30)0.)60 QQSMBBGBOB BaaQaa 6§’b1§50m0
39958900086 Iboegds  Fe-ol  Fgdizggmo  bgmsgmgdo  ge®dol  3Gg3sGsdo.
©s@Bgbogn ol gdsgds dsgbomdol Laymasol (3obgMogo) ©s memdodols
gd30mol  gemgmomo  GsmEgbmds  (3m3olgdn®o  dsbols dmgdsdey. ©sd7dsggdgmo
900a350m3860 3Ly mgemsgdo  asBedgdol  Ggdrgy  0FMgds  3Msbymgdse,
aéaa&mgabd Q& .86)360. anQaagQ() 6&)&5‘3@06)36‘3@0 3&)33&6)1}(?)013 3&%0’[} %81&30).)
bgmogeo  ge®dols 36935690l Fglbadgds. mdozgy 3Mg3s@sBol dgdobzggzsdo
Fe-ols bgmoBols  gsdmygbgds  asdm{gggmos  0dom, Gmd G3obols  dgd3g9emds
3930698908 Jemmemgzomol  Lobogbdo  dmbsfommg  g93gbBol  Bgdsrggbemem-
35303.

Bmomgdol bssGgzo 30gdgbdsiasbo gebgdol gomo bsfomo wsdydsges Mg-Fe-ols
3990bge0 bgmosdol Fglbadgdoo, Igmeg - gglgos LolBgdsdo g@sbgmomgdmmo
369356080l FgBoboo.  BoBatgdamds  (3098ds  sBggbs  aMsbymotgdmo
36193560580L  38dmygbgdol qpdm dsmsmo 9539 nOmds. Legssgome dglby@gdo-
’L‘é’l} %(’)mQSBOQJG &6) BQ{]&O Mg‘ﬂ’l) 1&8‘58&(410130 6)&(‘*)9336(*)5001 'BOQ%’U&), 36060'
QO&U&"J}QQ 36)83«56)0&0?&5 ‘50 8686&&)8 QU&'Z]Q(')&L Mg'ok ‘lﬁdgﬂﬁm 6)3(’)Q36mb¢)1§

Bsotigdnmo (30900l bsggrdgzgm by 30bs63gGmbomse daggshbos 3sdmbsdn@gdamo
©s Fgbsdsdolse @sbnbBgdamo 35b0l ggglgms Loldgdsdo 33358830 9ergdgbBgdals

B3390 3B mmomgdnmo 39350l FgBsbs, Gz gssdmog@gdls 0dnbodgdls
©s Fglsdsdolse Lbgsmslibzs @esgsgdolsedo dpg@spmdsl.

maggesdyge:

1. besyrnosa O.C. YpobpeHusa 1 cTumynaTopsl pocTa. Poctos-Ha-[oHy: ®eHukc, 2002. — 320
c.

2. Ynxnapse M., WnwHrawsuan M.E. AsTopckoe ceuaetenbctso CCCP Ne588219, kn. C
05F 11/02,1978.

3. Kabara-MNenguac 3.A., MeHguac C. MUKpoO3eMeHTbl B MOYBax M pacTeHuax. M.:Mup.
1989, 439 c.
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30083®S (Phytolacca Americana L.) @(M3(M@G 30MRMINIAHSK
3dB0IGH0 BA0BIM3T6IR0O LdO3M606330L ‘dI8G3IR0
6IRRIIR(

0. 390008, 3. a0dgms0s, 3. Bodody, 3. ddz0mEsdg, 3. ©g396mLody

003900 Josogensdols bsbgenmdols gpscds g godools 0blbioryho

mgetia2004@yahoo.co.uk
Phytolacca Americana L. — Zosg3g6s, (my. Phytolaccaceae) 3¢sgsenenmazsbo ds-
sbemgsbo 33965618, 39Mase 33630036098 mmo  gglgms LaliBgdoo. mgHe 1-3 3
bodsmemols, Bod3zgmo, 3§36, 0dz0sms@ dmfomsmm gmegg@om. gomomgdo 3396-
boLgdt0s 36 dmdgzommem  3390(3bolgdGo, 15-20 13 Log@doo, js6gse 3sdmbe-
Bamo  dnsgstn  dsOm30m.  y3930emgdo  3sOBeds; bsgmagdo, dMazemo, §360s6o,
0.5 143 ©0sdgEc00.

d;39656g BOEMEImgn 339M030086 Fgdm@Bsbomo gbse Imygmmogo koﬁgaggmol.

bognba®  dgeo(306580  FosggMs Bedmme  3sdmoggbgds Lbgseslbgs ssgemgdgdols
Boadgt‘)ﬁammg\oz. 3mbodbgmo  I;3965000s6 gibogmo  sgBmmgdol dog®  gsdmym-
BOEnOd 6060 (55)0(535)336‘3@0 BQOJN%OQOBOBaS'g.

ﬁ3361§ 803(4) '3315%’.)3({)0;:)0.5 hada@m&]gﬂ\nmgn tz;.)&)mMQ aoaﬁsagabg({m Ph. ameri-
cana-l aﬂvnh%a(‘\)é © Bogolsi'jag\m 6&%‘0@350 @)6)0@)36335‘3;1)0 BoSmSoGabok '333-
(390l dodsrogergdom. modoEgdo dnbgdol BogmogMgdgdolsgsh gsbmgmsgy-
dnemo  bgemgnmol  (ggbgo, gmoegdo, Bsgmasgde)  9dbBGsggosl  3sbegbooom
96% goomals L3oG@om, bermm gs3mn0d3s90y. domgdamo 9bBmsddgdol Joe-
aaémaﬁ)otﬁovag) '3315%1\3917.)1& 3ABQ36QOU) mbaQ %35\5%3 (Kieselgel 60; 20X20 cm),
1)]53.)(1\1315153.) 15015@8336013 3a3m535350m. démaa@maﬁoaa%g agnﬁo’ﬂﬁgbmo\m
Lbgoslbgs  Gomegbmdols s  bedol  osdgdo  (gglggdo  —  s6sbszmgd 12
amo3mboeo; goomgdo — s6sbs3mgd 13 3m33mbgbBo; Bagmngdo — sGbsemgd
9).

Bgbgadoesb  domgdnmo  gfbBGsdBol  gmsjgombomgdon  (Kieselgel  60;
0,015X0,040 33) ULggyby 38smo Faboo (LobEgds  Jerertrmnm®do-dgmsbmemo-
Gysemo 26:14:3) s Bqdmamdo (30em3gmmo gsdi30580l 36g3sGeBommo dsmogg-
B9dd 60 Loobmzsbo  JHmdsgmategomgdon (Agilent 1100, H,O->MeOH) obo-
goememaio  bsbom  asdmgmgore  of6s 2 ammogmbora:  amozmbogo ©s
amogmbopo . BBy 8 g3y doeOmmobols dmbs;zgdgdoms s 336 Lbgsmslibgs
dgoomgol (‘H-'H, COSY, TOCSY, HSQC, HMBC) gs3mggbgdoo memagborn ogbs
dsmo Ltrmemo Jodogéo LgeHnddnds. gmogmbogo E - 3-[(4-0-B -D-glucopyranosyl
-B-D-xylopyranosyl)oxy]-2,23-dihydroxy-,29-methyl  ester,(2f3,38,4 ,20p)-Olean-
12-ene-28,29-dioic acid - (om3msmagbl dmbmegldmboel, bmme amazmbowo
H - Olean-12-ene-28,29-dioic acid, 2,23-dihydroxy-3-(B-D-xylopyranosyloxy),28-3-
D-glucopyranosyl 29-methyl ester, (2B, 3B, 4a, 20B) - dopgldmboel. smbodbmmo

113



LOJGOS E. 063003 BT J090

bOaddpoel  amogmborgdo  gsdmgmagoen  0dbs  sdy  Fosggdsl  gxGgemmo
Jaebeogsh’.

30383963L gmomgdorsb  0brogorgsma®o  amogmboegdol gsdmygmags dmbrs olg-
0037 bgebom, Geaméi ggliggdol dgdmbggzedos smgdomo. Fgeggse domgdgm
obs 3 amogmbora: gemogmbomo A, gmogmbogo B s amogmbogo C. @adg
©s 37937 dodmmoabol dmbszgdgdoms s 336 Lbgseslbzs dgmmegdols (1H-1H,
COSY, TOCSY, HSQC, HMBC) gsdmggbgdon wswagbor of6s dsmo bémmo Jodoméo
LG n®s. aemogmbogo B - Olean-12-ene-28,29-dioic acid,2,23-dihydroxy-3-(3
-D-xylp-oxy)-28-B-D-Glcp-b-29 methyl ester (2b, 3b, 4a, 20b) - (sdmswaqbl
500\)3153(*)%0;31&, 'bmqwf) agmdm%og\m A - Olean-12-ene-28,29-dioic acid,2,23-
dihydroxy-3-(B-D-xylp-oxy)-29 methyl ester (2b, 3b, 4a, 28 b) s gogmbogo C -
Olean-12-ene-28,29-dioic  acid-3-[4-0-B-D-Glcp-B-D-Xylp)oxy]-2,23-dihydroxy-29
methyl ester (2b, 3b, 4a, 20 b) — 3cberglder bowgdls.

dols Oo@)m@mjhod‘a(ﬁo, aﬁ(f_?)()mdlmg\).)ﬁcg)‘aﬁm, aGmaboBLoVoSoagaggaam © 13“3660-
(3oEgc0 3dEogmdgdo.

GoBOBmJbogagmo sJBogmds Bglfsgmom obs s@sdasbol gam@zol  Jee306c3ols
303805601 3960l BeBsen®  BodOMIslBadby WS égbsbymobol  gomeals
damo  gdug®sddo  bsbosmpgds  dsmamo  B3g3080879M0  sdogmdon  gognBzals
396306030l AS49 mxégegdols d0dstrm, bomee Lbgs ©sbsthgbo dodstrmmmgdon
3393980Lsls 360936gmmzsbo Fgmgagdo 6 sgodbogdams.

3030bstgmdl  33magzomo Lsdndsmgdo Fosgg®sl Bagmezgddo sGlgdnmoa  HGodge-
3gbmmo  gemogmbomgdol  bOEnd el seggbol ©s  ge®dsgmemaon®o  as-
303309301 odsGrorymgdoo.

o g@oiynde:

1. bsdstranggmels geoms. Il gsdm393s, mdamalo, 37360961985 1978, ®. 4. 33 9.

2. PactutenbHble pecypcbl CCP. JleHuHrpag , «Hayka», 1985. cem. Phytolaccaceae. c. 175-
176.

3. Johnson A.L. and Shimizu Y. Tetrahedron, 1974, 30, 2033-2036.

4. Woo W.S., Kang S.S., Wagner H., Seligmann O., Chari V. W. Planta Medica. 1978, 34, 87-
92.

4. Kang S.S., Woo W.S. Planta Medica. 1987, 53, 338-340.

5. Ligon Wang, Liming Bai, Takashi Nagasawa, Toshiaki Hasegawa, Xiaoyang Vang, Junichi
Sakai et all. J. Nat. Prod. 2008, 71, 35-40.

6. Hironobu Takahashi, Yuki Namikawa, Masami Tanaka, Yoshiyasu Fukuyama. Triterpene
glycosides from the cultures of Phytolacca americana. Chem. Pharm. Bull. 2001. 49(2). 246-
248

7. O’Brien J., Wilson I., Pognan F., Orton T. Eur. J. Biochem., 2000, 267, 5421-5426.

8. Won Sick Woo, Sam Sik Kang, Kazuo Yamasaki, Osamu Tanaka. Carbon-13 NMR Spectra of
Phytolaccagenin and its Glycosides. 1978, 1(1), 21-25.
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Fructus Myrtilli-Ob 56&MBOS60RN6IBOL ALY O3RS
3. dnisbogadg, 3. bzggogmoady, 4. LoGdogsdy

83390 [adgoemols bsbgendfoger mgboga@bodgdo

Bobi@minister.com

33300 bogmzls s gomegdBo Fgdsgemo  bBm30sboabgdo s gmsgmbmoggdo
300 gedmbsggmo  bBomJboesb o  ©s  Lolbmdsemgms  3Gm@gddmegmo
9 Jdgegd0m,  og@sminmemams  asblegno®gdgm  ggdsemgdst  03geHmdl.
Tbgoeslbgs sg@mems dmbs;39dgdom gL bogmog@gdgdo bgml 0Fygmdgs Lobbmol
daggqabnh (5(*)5"31515 © .53.5;3@3635 LY 1&03@)508315, aaooﬁ)abaﬁ (B)F)mabols %’aﬁ)-
904360l Fglsdmagdemmdsl, sBJscr1gd96  asmBg@nmgdgmo  Gmem3bobols Ggagbgcs-
3oL, gemobogn®ds 388e 3300939035 sB3969L, M dm(330L 3Gg3sG@Bgda (160-320
3 do330L  gJLBOsgBol  LBebostgnmo mbs 25% 6B mosbmbopgdols 8gd-
(39e0mdom) byl qFgmdgh Lbgewslibgs g96qLols dsneol ©sbosbgdgdom szem-
9gmggdls  Ibgoggmmdol  ggbiiool  aemdxmdglgdsBo, dsom  Bmol  dom3ool
Obsg. 03l asdEs,  bFmosbmbopgdo s gmegmbmopgdo  dmzols
9JbEH®sJB B0 weggbeggh  dOmmol  Jbegomgddo  Ssommemgond  smEmbe-
OBt sJBonemdsl s 333069096 BBl asb30msg30ls Bglsdgg-
demedsls.

30056 G930m680 go36(39emgd o dmzz0l bsgmago (Fructus Myrtilli), &mdgelsg

30860300 ©sdsen  (60-65 °C) 89339058ty 10%  8bosbmdsdwy, 3e-
Jna3sa0dc0m  0.3-0.5 33 gdsd0drg 8 3adsgdoomn gfbgesdiosl goomal
15306(25015 20%-0360 vtjaggbl}ﬁaﬁ)om 45-50 °C (53333(47‘5(5'3(4».5%3 6 Lssmols 6.563.)3-
edsBo, 3gGomEymo 56930l 306mdg880; degzols s gJlBesgbBol dskmdo
m.)Ga(B.sﬁ)me.) ogm 1:5. aongﬂQ gdb@ﬁmd@)h 313();:)(56).53;300) © 3"6"’5(386(8)60'
90000 35371383 Jmgdgr 835t by 65%-3mg, ol Jgdrgas 398OMImom
Oogsgonm  bsdmmdby. domgdmem  33Gsen  9dlG®sdBdo  gbebogMegoon  Sbm-
(3056006801 %G Bgd339mmdsl PH-pogg®abosmado  L3gddHe-
BB IgB00l dgmmeon. $bBm30860006980L bsmolbmdmog goagboenmdsl glsb-
03683000 ssmgngddnco Lonbol JHmdsBmg@ssomgdol dgmmeoan.

Im(330L s 9JbBGsJBHBo SbBm30360006980L bstrolbmdtngds Bgezsligdsd g30B-
3963, ®m3 obobo 520 63 Logdols ommols s®9d0 0rgbBogo0MEgdost Igdwega
3M930bgbBg0s0:  gmmegaboeab 3—6;21‘3600%0530, ©gma0boeab 3—3ogqmj(§m%nggo,
(309600b 3—3.)@.):](?)(*)‘1’)0;30 + gmgoboeab 3—.)6).5605(*)‘150;30, (3096006 3'6@‘36“"'
‘i’an, Onoﬁog(ﬂ; 3-.55).)6056)%0930, 33(3)'3(4)0393060 3'6‘59'3‘){](8)”%09\)0’ 38(25‘3509\)050

3'6@‘36(‘7%00\)0, SS(Y)BOQOED 3'6{27‘1']6(")%03’_‘\)0, B&QBOQDED 3'6&7‘2‘]6(‘0%0;‘\)0
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3330 33Gsem  9JuB®sdB o b m(30560@06980l xednMmo Bgd33gmmds, Mg
963960396801 Jg09a9335 g39h396s, Bgemanbl s®bsgemgd 22.5%-L, Ao bszdsme

dsmamo dshggbgdgmos s Fgglsdsdgds dmigol gbBesddgdol dglebgd modg@s-
Baeram dmbs3gdgdL.

3375330 3030639 3sdmgamazgdo  dmzz0b  9JbBGsgamgdol  m3Bodsemneo
(4)3-3]0836013 Qﬁh&gaaﬁd&.
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KATAJIUTUYECKAA 3PPEKTUBHOCTb ®PEPMEHTA KATA/IA3bI

Bepasenunwsuau WU.., Cupagse M.TI.

Tpy3uHckuli mexHuveckuli yHusepcumem, yn. Kocmasa 77, Téunucu, 0175,

i_berdzenishvili@gtu.ge
depmeHTbl  ABNAIOTCA  KaTasu3aTopamn  BMONOrMYECKOro  NPOUCXOXKAEHMS.
Ba)kHeWwwMe cBOWCTBA GEPMEHTOB, OTAMYaloWMe WX OT HU3KOMOJEKYNSAPHbIX
KaTa/IM3aTopoB, - 3TO 4Ypes3BblYallHO BbICOKAs aAKTMBHOCTb M CneumduyHoCTb
pencteuaA. Mo CpaBHEHUIO C MOAENbHbIMU PeakuMaMM, NPOTEKALWMMU B
OTCYTCTBME KaTa/n3aTopa, CKOPoCcTU GepMeHTaTUBHbIX PeakLuii BO3pacTatoT B 10°
_1012' 1,2

Mpumep BbicoKol 3ddeKTUBHOCTM depMeHTOB JaeT KaTanasa. [lepokcug
BOAOPOAA B UYUCTOM BOAHOM pPacTBOpe CamMOMpPOM3BOIbLHO  MeaJIeHHO
pasnaraerca no ypaBHeHUIO

H,0, > H,0+1/20,

B NpucyTCTBUM Pa3NMYHbIX KaTaAn3aTopoB passoxeHue H,O, 3HauuTeNbHO ycKo-
paetca. [eicTBre KaTannsaTopa CBA3AHO C TEM, YTO OH YBENMYMBAET CKOPOCTb
peakummn, CHMUXKaA SHEpruio ee akTMeauum (Taba. 1).

Ta6aunua 1. CKOpocTn U aHeprum akTuBauum pasnoxkeuus H,0, npu 25°C

CKopoCTb,
Ea
KaTtanusatop -d[H,0,] /dt SO
, KOXK>XMmonb
Mxcek®
bes kaTanusaTopa 10°% 71
HBr 10* 50
Fez+/Fel+ 10-3 42
KaTanasa 10’ 8

MpumeyaHue: ckopoctb paccumtaHa gna 1M H,0, n 1M katanusatopa 3a
UCK/lOYeHneM KaTanasbl. [1na KaTanasbl npusBefeHbl MaKCMMasibHble CKOPOCTH B
pacyeTe Ha 1 MOnb aKTMBHOTO LieHTpa.

M3 TabnuuHbIX AaHHbIX CleAyeT, YTO CKOPOCTb HeKaTa/JuM3upyeMoin peaKuuun
COOTBETCTBYET pPa3fioxeHuto Bcero mwb 1% H,0, B TeueHnn 11 aHert npu 25°C.
HeopraHunyeckne KaTtanmsaTopbl, TaKMe Kak COMU Kenesa Wiau raomaoBonoposbl,
yBENYNBAIOT CKOPOCTb pasnoxKeHna H,O, Ha 4-5 nopAaaKkos B pacdeTe Ha 1 monb
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KaTanusatopa. PepMeHT KaTanasa, CyLWeCcTBYOWNIA B KPOBU U PA3UYHBIX TKAHAX,
yBE/NNUMBAET CKOpoCTb Gonee uem B 10 pas no cpaBHeHMio c
HeKaTaN3Npyemon peakuuen, T.e. KaxAaa MoJeKyna depmeHTa MOXKeT
pasnaratb 6onee yem 10 munamnoHos monekyn H,0, B cekyHay.

KaTanasa ABNseTcA remMonpoTEMHOM, COAEP’KallMM B aKTMBHOM LEHTpe
deppunpotonopdmpuH (rematmH) B KayecTBe NPOCTETUYECKOWN rpynmnbl (remaTuH
OCYLLECTBAIAET KaTa/IMTUYECKYIO GYHKUMIO).

TepmoaMHaMUKa PasNoMKeHUA MEePOKCMAA BOAOPOAA TaKMKe 3aBUCMT OT YyHKUMK
KaTanusatopa. TepmoAMHaMUUYECKUA KpUTepUd OaHHOM peakuum npu 25°C

AGY, =—103,1 R o
. KIKXMO/Ib™, MPUYEM OCHOBHOIM BKN3Z B M3MEHEHME 3HEpruu

AGY AHY, =—-94,64 13
rm6bca BHOCUT M3MEHEHWE 3HTa/bMuK KOKXMOMb .

Takum 06pasom, NPV COOTBETCTBYIOLEM MyTU peakuuu pasnoxeHue H,0,
AO/KHO WMATWM NPaKTUYECKM A0 KOHUA. HW3Kas CKOpoCTb HeKaTanusmpyemow
peaKLyMm CBA3aHa C BbICOKMM 6apbepom akTueaumm 71 kkxmonb * (tabn. 1).

Xopg, peakuuun npeacTtasaeH Ha puc. 1.

Bes xaranusaropa

Koopauxara peaxkumu

Puc. 1. BamaHuMe KaTanasbl Ha SHEPrUI0 aKTUBALUU peakuum pasnoxkenua H,0,

DKCNepUMeEHTaNbHbIE SHEPTUN aKTUBALMM peaKkLumn pasnoxkeHuma H,0, B npucyt-
CTBUM Fe2+/Fe3+ unn HBr, npeacTaBneHHble B Tabn. 1, cocTaBnaloT ABe TpeTu no
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CpaBHEHUIO C peakuuelt 6e3 Katanusatopa. B npucyTcTBMM KaTanasbl aHeprua
aKTUBALMW COCTaBNAET BCero 8 K[l,»(xw\onb'l. Mo-sngumomy, depmeHT
CNocobCTBYET YCKOPEHMIO peakuun 3a CYeT MNOABJEHUA HOBOTO MyTUM WU HOBOW
peaKkunn C MeHbLUEeN IHEPr1ei akTMBaLmu.

JIUTEPATYPA:

1. Knecos A.A., bepe3uH U.B. DepmeHTaTUBHbIN KaTanus. M.: MI'Y, 1980, 264 c.

2. Kenetn T. OcHOBbI pepmeHTaTUBHOM KMHEeTUKU. M.: Mup, 1990, 348 c.

3. TepmogMHamunyeckme KoHcTaHTbl Bewects. M.: AH CCCP. Bbin. 1, 1965; Buin. V, 1971;
Bbin. X, 1981.
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OABIBOIR0 VIRIBORS6 LOL3INO VIR0 30RIBOL Ko Lo-
Vo@aM0)d ho3RN6oMI YIRIOL 35V3T6ROL &IIGMRMJIN IGO0
360(MGILABOL RSOFIFS3TdS

6. Bbdosbodgomo, . gadEbsmos, m. JHalggbsdzomo

bs fsoggemerls dafboggmo gbaggbodgido, 77 g0bsgsh f. mdocrabo, 0175, bsfsorggemer

656hg60sbo 36 Mbs@Rgbm  Bgbmrmmaogdol  Bgdndsggds, Gmdgmms  asdmygbgdom
Bgbsdmrgdgemos  LaFomdmem  Bsdabstry  Fymadol  asfdgbos  Fysembstggdmmdals
Bsggdomo Lob@gdgsals Fgddbol 390L3gddogom s Lofomdmm bshgbgdol «@o-
obsz000.

99dBOmEosmobols  Igmmeols  gedmygbgdom,  Rzgbl  dogH  sdndsggdmemos
3OBgbogmo  Fymgdost  Lsldgmo  Fgmol  domgdol  Bgdbmmmgon®o  3GmigLo;
dmforgdnm Badbmmmgosdo doMggmswss gsdmygbgdamo 39 gsgodsool dmg-
gbs Gymol dmIbsgdols 3Omigldo. sbggg odggmse asbbm®ogmes bndge-
da30(§a(§m(<mlm ©5 agad@)ﬁmg\mago%aém(ﬁoh dmﬁh@&)‘adgo'@qwo ©5 @zﬂﬁmqmao-
60 gddabszos Lsbdgmo Fymol domgdol Lol@gdsdo.

gosbogdom, 3gszgdom. Bggbl BogH sdndeggdmmos 83 FoMdmgdol  Rsdwabsthy
Gymagdol  gmgddemeosmabn®o  asfdgbeols Bgdbmmmaon®o 3Gmigbo, Gmdmol
399mygbgds  Bglsdemgdgemas 6gdalidogdo 3Gimagoemol 3564s650389690gm, Lssgaszom,
2980038969090m s dgdsbogn® Jerbbg3do.

Nmdndo  3G9F39mmdal  @sdgms  Bmdols  Laggodtm  dGgF3gmmds  gem-gGomo
demogto §geemdmdbdsérgdgmos. Jimgoemgdals mgdzol s Gg3b3al 3Gmglde Fom-
dmJdboemo  Rsdobsty Fymagdo sdobdaMmadamos mgsbamo Lsmgdstgdoo. Rzgbl
dog®  sd8sggdnmos  sbmbsmgdsdgdom  asFndgosbgdamo  Rsdreobsdry  Fymgdol
39§396000L  Bgdbmemmyos, Gmdmols doBsbos Fysmbsdggdemmdol  Rsggdomo  Lols-
(?)3301} '33d35a. 6.)%’33593013.)0)3015 '333.56)5030) 0(*)60(8)"36)0 Bammggo.

Bszgdomo Loliggdgdol Fgddbsls s Fglsdsdalse Fymol dqbgdéoago Ggln@lgdol
653006506 Bty 381,

o geedyne:

1. TpebeHtok B.A. . })KBXO um. [.1. MeHOeneesa, 1987, 32, 6, 648.

2. Kypuxanusa L.C., Yxenase H.B., bypaskaHaase [.1., EHyknase H.E. Georgian Engineering
News, 2004, 4, 112.

3. 6. Bbgd0sbadzomo, 3. gndOEbsmos, G. agsmos, J. Bsemogasbo. JopOmmdgEgmGmmmaools
ablBody ol demIgdo, 2001, 108, 96-101.
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METOAUKA ONPEAENEHNA KUHETUYECKUX XAPAKTEPUCTUK
OPTAHUYECKUX PEAKLUU

A.H. TaBapTkunapgse

Ipy3uHckul mexHu4eckuli yHusepcumem

OnpegeneHne KUHETUYECKUX XapaKTEPUCTMK OPraHUYECKUX PeaKLMn BbiNoAHEHO
Ha OCHOBE YaCTHbIX peleHui (yHAAMEHTaNbHOTO YPaBHEHUA KUHETMKU'™™ .
YacTHoe pelleHWe -KMHeTuyeckasa Gpopmyna, Ha OCHOBE KOTOPOro OnpegesieHbl
OCHOBHbIE KMHETUYECKME XapaKTEPUCTMKU PaCCMOTPEHHbIX pPeakuuun, umeer

cneayowmi Bua;
K\
w(x)= {1 —bexp(—;ﬂ
M

W=C/Cmax- TeKywaa M MaKCMMa/ibHO BO3MOMHAA KOHLEHTPALMA Leaesoro
NpOoAYyKTa peakLumm

K -KOHCTaHTa CKOpOCTW peaKkumu,
mM-aKTOpP MHTEHCUBHOCTM XMMMUYECKMX peakuumn (m=1,2,3).
t-Bpema npoTeKkaHuA peakuum.

MeToamMKka oOnpeaeneHMs KUHETUYECKMX XapaKTEePUCTUMK pacCcMOTpeHa Ha
npumMmepax 3KCMEePUMEHTasbHbIX [aHHbIX OPraHMYECKUX PeakuMu OKUCIEHUA
MeTaHa, 3TaHa, usonponunbexsona’.

[na onpeseneHus YUCNEHHbIX 3HAYEHMIM KOHCTaHTbl CKOPOCTM peakuuu
[OCTAaTOYHO e4MHCTBEHHOE [O0CTOBEPHOE 3HayYeHWe KOHLEeHTPauuu Lenesoro
npogyKkTa peakuum BO BpemeHu. [anee, nonb3yacb dopmynon (1),
npeobpa3oBaHHOW OTHOCUTE/IbHO KOHCTaHTbl CKOPOCTM YCTaHaBAWBAOT ee
UMCNEHHOE 3HaYeHue:.

m 1

= n—m———;
t 1o,

)
MHAEKC «e» yKasbliBaeT Ha IKCNepUMeHTabHOe 3HaYeHMe napameTpa.

[Nns  paccMOTPeHHbIX OpraHMYecKMX peakuuit B [AOKnage npeacTasaeHbl
3KCMEePUMEHTaNbHbIE M  anMpPOKCUMUPYIOWME TEeopeTUYECKUEe KUHETUYEecKue
KpWBble, NOCTPOEHHbIe B COOTBETCTBUM C popmyioit (1).

Nuteparypa:

1. TaBapTkunagae fl. H. CoobweHus Akademuu Hayk pysuu, 1984, 113, 3, 537-540.
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2. TaBapTkunagae A. H. CoobweHua Akademuu Hayk py3uu, 1988, 132, 2, 301-304.

3. TaBapTtkunagse A. H. C6opHUK O00Knado8 M@ OyHapoOHoU Hay4yHoU KOHpepeHyuu
«UHOPMAYUOHHbIE MexHOs02uuU 8 yripasneHuu» Téunucu. 2008,. 1. 139-142.

4. nsgstmdomsdy 0.6. bgy-b deadqdo. 2008, 468, 2, 37-44

5. nsgsddomsdy 0.6. bbm-b dHmdydo. 2008, 468, 2, 45-51.

6 . CemmoHos H.H . LlenHbie peakuunun. 2-e nsa., ucnp. n gon.-M.: Hayka. 1986. 535 c.
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436356030 VIROL 35V3I6RS (M&H356IR0 6030103 II0L53S6
d3565bd0@0L BOIOKRIBOL 353(MII6ISND)

. agsbsgmos, g. 89baqmns, 3. {3g6gs

bsfstoggenerls By fbogaco gbaggiboldgdo, 77 jobidsgsl ., odograbo, 0175, bsfscozgecer
dodoshengelia@rambler.ru

Ommopn®o  3gmmsy(s63mdfdbgmo bogmaggdgdos dmmgsnen®a dsboo 300-esb
105-3138 ©s 3OO ynmstgmo  bgEOnddncon. 360d36gmmmazsb  Badolbap  sb-
sbosmgde  sOmdsggmo  LbEOddncs, Fgopezeb  Bgbmm®  Joedmmdbogdl s
333 Jloen®  xanggdl, G@Igmnsy gndmose Lbgsslbgs ombgdol dogHogds.
396s 0dobs, G0 Indnlgdol Fysemdo sOlgdmds 3769L98L Fymols g sbeemg3-
Bogne 3sh396909mls, asblsgnm@gdaee LsBodGmgdsl ofj3g3l 93 bsgGogdols dqd-
(339mds  bsbdgemo  Fymol  ©s60dbgmadol  FgsmlisBgzgddo, gobsowsb  Lsbdgmo
Fygmol dmdbsrgdol s@bgdamo  Bgdbermmans 1dcsgmgl dgdmbggzsdo omgsmals-
§0b6g0L Fymolb ©gBobegggd300l ogembsbmobon Jmem® 93968930l asdmygbgdst.

of393b ©z0dmols ©s 0o 3dmols Q&.&So;gabgbhl’z. 3dgbse, Fymols Jemmedgegqgb-
Bgdoo Egbobggdiool Fgegagoels Bglsgmsl dodmgbor 6536m35830 bgm qge™

bBocsm  a3bgegds  93mdgbosizos, Fymol  @obabeggdiools Rsgedgds, bmmme
Tymoesb 37306760 bogmag®gdgdals dmzoegdals Bqdwga.

4169861030 Fymowsb  3mdabumo  bogmogdgdgdol dmoemgdals dobboor Rzgbl doge

3880 33mgmmos  Byodmemols  J33656Bac0l bs@Bgbgdal ($.d5) 399mygbgdal Bglad-
0g0e0mds.

B&-d ®s30bo Jodogeo Bgdsrygbemmdon doggmagbgds mEZ6mAnbyMsmnd bmedgb-
Eo%’ogﬂ\nohoaaﬁs

bemdzool bseobbols @sdmzoegdgmgds FgsmBo dgmego 3qdaba® Bogmog@gdgdol
3063968 ®(300%7. sggboros, Hm3 Fymol gg@osbmdol @sdsema dsRzgbgdmmgdols
Aol @#.Jg-l Bmsbngdols batolbo as@33gme  bog@edey d60d36gmm3zbse  ob-
Opgds, boge  Fymol  ggosbmdal 50-60° 0b6@gmzsmol bgdmo  sbmedoals
bscobbo  3Msddognmen  igmgmos.  IgbFegmomos  slo®dizo0ls  badalibly
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B-d5-b 36 mmodgg@rmmo  F9dseggbemmdals ©sdmgoegdnmgds. ©swagboemas, Gmd
B-dn — 3eizmol  bemdgdol Bgdiacgds  360836gmmzbse  bOAl  sEbm@dz00l
batrobbl.

FgbFegmomos B.d3-b Omames Lasgom@@som dsbsmol olgmo  360336gmmgsbo
33bsTLosmgdgmo, AmamEAo3ss  3be®d00l  BsGolbol  ©sdmoEgdgmgds bsgswol
QOG&BO":}&) LOBdO&)O%U; Q\)QBUSOQQ\), 6)(“8 EQJQQOB QOE\)HO"C}&)O Loﬁddﬁ)oh .83800'
Ogds BOol B).J3-b  sebmmdool  bsdolbl. s3pgbse, 306s0@sb Bsgsmols LoB-
6gdm335(g;)€)3&3930¢ 33 beodgbdol gsdmygbgds gom@B@gddo Lsdmsme Lobjs®om
1.5-2 Lo

BoBotigdnmo  asdmgzmagszs  (3bemgmal  B.de-l asdmygbgdol  Bglisdmgdmemdsl
Tymol gg®asbmdols asmdxmdgligdols dobbom, Gsz msgals dbeog bG0b3gmymsl
Lobdgemo  Fymol  ©s6086mmgdals  mdogddgdowst  3ndobydo  Bogmag®gdgdals

dm30g3sl s Fglsdsdolse Fymol ©gbobggdost sd@omco Jmmeol 6s3zmagdo
B9800 35dmygbgdst.

@oBgGsgynde:

1. CnaBuHcKan I. B. BanaHWe xnop1MpoBaHMA Ha KauecTBo NuMTbesol Bogplto 1991,13, 11, 10
-13.

2. Anekceesa J1.M., XpomyeHko fl. /. BauaHMe ycnoBuM peareHTHO 06paboTkM Bogbl Ha
obpaszoBaHue xnopodpopma. «XMmUa 1 TexHonormsa soapi». 1988, 10, 2, 140-141.

3. WeHrenna E.I. «OYUCTKM NPUPOAHBIX U CTOYHBIX BOZ OT aMMOHMUIHBIX MOHOB MyTeM
copbuun Ha OTXOAAX, MONYYEHHbIX NPy oboroleHun yraa» Aucc. Kana. Tex. Hayk. Tuaucu,
1989.
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3oMOMBOBIS0N 33635030 GIMKROMNOL SOBIIZIRDI
9. 36a560d30m0, o. RoBgzs8z0moa, b. dmmmmeabsdgoemo,
b. ®medy3e830m0, 3. Rbsoady 6. EmmsdgModg, 3. (30(30830m0, 3. 383838

395 Ao fodzocmol bsbgemnmdols gobogato s eEgsbgmo Jodool oblod o

molodinashvili@posta.ge

160960 sJBasmn® 3hmdmdsl Fobimemaghl Lombgdol, Bsdeobty s sl
83@0 Vﬂgyabok 6\515"3(30)«533615 aaﬁmga&ﬂma.ﬁl.

416986030 bm@dgbBol —  3mobmdBommmogol  bagrdzgemby  Lobmgbotgdmmas

demogto s bglgo ombmagbndo  xanggoel 859;339mo, dsmsmo  dodmzgeromo
B939emdols 3Jmby gsmombogdo.

416986030 (39mmomo - gemobmdBommmogo, GmImol mJloen®o gmEOInmss -
(NazK;Ca)OAI;0310 SiO; 8H0, bsbosowpgds dspsemo  og@dgemo  dgegamdoo,
BOEA036md0m ©s SiOgmgdls s ool (‘)mgﬂszﬁ.

3mobm3Bommmool gmegddo  gsBsmobsBmeol  msbsmdolsl, Joggm g3y
abgéagds  ggbeomol  dmegymms,  8g8mamddo  125-135  °C-%y,  semmgdommsh
3090306 6Ls300LsL, §Fs613m0436g0s Bgbmemam®ddsmegdowol Ggbmeamo Bodol
omogmdg@o.  dgmommmmols  xa3gngd0  M9sdi30s80  Bgral  (3gmemomdo  sGlgdme
Lomsbomol  xam558ms6, sa@gm3zg  9Om3sbgmmsh s Fe®dmoddbgds  Log@omo
bdOgddgeol  3Jmby  3meodg®o, GmdgmBoz  Fgdeamd  gBedby  Lgmagomgdols
abon brgds sJdogeo bygmamxgnngdol dggzebs.

Lbgeesbbgs godmegdol gegmgbol Bglfegmom, G@Imgdai sbegbgb gogmabsls
BOQU&Z]Q)D domomﬁo@oh 13(8).5(3)0(5‘360 303(*)(33({100)0 @)33.5;3(*76013 LDQOQ\JU%Q,
©sagbomos  gsmomboBol domgdol m3Bodsgrg®o 306HMmdgd0: MsbsgsEmds  (39m-
woobs ©s ggbmel Bmeol, 3sk.% - 85:15. ggbmmols ©s 3s6553m@M30l 3eremoas-
mbgblsool  Ggediool $gd3g@sdamss 125-135 °C, Lymgodgdal  3Geigbol
bsbg@demagmdss 2 - 3 Lo

50 aammggom 30;385‘3@0 damomGO@)oh 15(_8).)(3)06'360 303m03g:70m0 (533.)9\9(*)6.» 55 -
8.0 36‘&']3'6_1 0,IN HCl-0b 303s60n.

o gGsdynde:

1. MloHOOBMEHHbIE BbICOKOMONEKYNAPHbIE coeauHeHua. Moa pepakumen K.M. Cangaggse,
Mocksa, 1960.

2. Ueonutosble monekynsapHble cuta. bpek [. B., nep. c aHra., M., 1976.

3. 3arpa A.M., CumoHoB WU.H., Curan B.J1. PU3NKO-XMMUYECKUNE ABNEHUSA B MOHO-
obmeHHbIX cuctemax. Kues, 1988.
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656(MROL3IALIR LOLBIFISE0 1LIRNFTEBSCOOL 3MBI6BNIRNL
356L3BR3BOL 3IMMRO3S

3. bdsdy, 0. gmmdsdy

bsfsGoggamerls Safboggco gbogg@bordgio,
dmbéo(yob j Ne69, mdr)fgmbo, 0175, Z;ojdﬁo)‘?‘y;:ﬂm

m_razmadze@gtu.ge

636c0l3gAlgmo dgsdo gsBols bsfoemsgms 0mbmdgd;339e mbgzee bewaldgMlom
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NEPCNEKTUBbI UCMOJIb3OBAHUA NPUPOAHBLIX BUTYMOB IPY3UM

H.T. XeuyypuaHm, 3.A. Ywapaynu, 3.H. Tonypusa, U.0x. Muegnnwsunu,
.T. Wasrynnpse

NHcmumym ¢usuyeckoli u opeaHuyeckoli xumuu um. M.I.Meauxkuweunu
E-mail:natixeco@yahoo.com

OrpaHMYeHHOCTb  3aMacoB  TPAAMLMOHHbIX HedTeld, BbICOKME TemMbl  UX
MCMO/Ib30BAaHUA U HempepbiBHOE MOBbILIEHWE LEH Ha HedpTb 0b6ycnosnunsator
HeobX0AMMOCTb MOMCKA anbTePHATUBHOIO Yr€BOAOPOAHOrO CbipbA. OgHUM U3
TaKWX NEepPCrneKTUBHbIX aNbTEPHATUBHBIX YI1I€BOAOPOAHbIX UCTOYHUKOB ABNAIOTCA
npupoaHble BUTYMUHO3HbIE MOPOAbI, OPraHWUYECKas 4acTb KOTOPbIX MO CBOUM
cBoincTBam npubnamxaeTca K HepTAHbIM BUTyMam.

MpupoaHble BUTYMbI CTPATUrpadUUeCcKne OTHOCATCA K OCAA0YHbIM MOPOAAM, KaK
APEBHUM, TaK M MONOABIM, U B OCHOBHOM COMYTCTBYIOT MPOMbILIEHHbBIM
cKonneHnam HedTu, YTO 06YCNOBNNBAETCA UX FTEHETUYECKUM €IMHCTBOM.

Mo cTeneHn OKUCAEHHOCTU U PUBUKO-XMMMYECKUX CBOWCTB, MPOABAAIOWMXCA B
KOHCUCTEHUMW OPraHUYECKOW 4acTu, Pas/iMyaloT cieaytowme Buabl NPUPOLHbIX
B6UTYMOB: ManbTbl, BA3KME KMUAKOCTH, cogeprawme 40-65% macen, achanbtbl —
nonyteepable 6uUTymbl, cogepxawme 25-40% macen n achanbTUTbl — TBEpAble
6UTYMbI, cogeprKalme meHblue 25% macen.

BblleyKasaHHOe MO3BONAET 3aK/UYUTb, YTO MPUPOAHblIE OUTYMbI ABAAIOTCA
MHOFOKOMMNOHEHTHLIMW M MHOTOLE/IEBbIMW  MCKOMAEMbIMM,  KOMMNEKCHOWM
nepepaboTKol KOTOPbIX MOXKHO NONYYUTb MOTOPHbIE TOMANBA, MACNa C BbICOKUM
MHOEKCOM BA3KOCTU M HU3KOM TemnepaTypoi 3acTbiBaHUA, BUTYMHblE MaTepuanbl
M MHoroe apyroe. Bce 3To onpepenser Ba)KHOCTb NPUPOAHbIX BUTYMOB, KaK
a/NIbTEPHATUBHOIO UCTOYHWKA YrNeBOAOPOAHOIO CbipbA U reTepoaTOMHbIX
COeAHEHUN.

MpM HaAMuMM  COOTBETCTBYIOLWMX KAyecTB, MNPUPOAHble OUTYMbl  MOMXKHO
NPUMEHATb B CTpOUTenbCcTBe gopor. Tak, B page ctpaH — B Kanapge, CLUA,
3anagHown EBpone, Poccun, KasaxctaHe, TypkmeHucTaHe, Asepbaiiarkane, [py3un
— OHUM UCMONb3YHOTCA B LOPOXKHOM CTPOUTENLCTBE.

B TIpysuu 3aduKCUpoOBaHbl MNPOABAEHUA MNPUPOAHbIX 6UTYMOB, KOTOpble
06HapPY!KMBAIOTCA MOYTM BO BCEX ee perMoHax. OfHaKo, UX XMMMUYECKMIn cocTaB
NOKa UCCNef0BaH HELOCTAaTOYHO XOPOLUO.

Hamun wuccnepoBaHbl  GU3MKO-XMMUYECKME CBOMCTBA OPraHUMYECKOM 4YacTu
npupoaHbIX buTymoB naowagert HataHebu, Ynbpesn, baipga 1 v 2, Monnoi-
Tenbu, Mepexog Kapu, MupsaaHn n Kuna-Kynpa. BbigeneHve opraHuyeckon
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YacT NpPOBOAMAOCH XN0POGOPMOM METOLOM 3SKCTPAarMpoBaHUA B annapaTte
CoKcneta oo obecuseynBaHUs pactBopuTens B TedeHme 52 yacos. PactBoputensb
YyOANAAU NEeperoHKoi, a ero OcCTaTKM — BblAep)KMBaHWEeM 06pasLOB B BaKyym-
CywunbHOM LWKady [0 MOCTOAHHOro Beca. CornacHo aHanusy, ee BbIXOA,
Konebnercs B amanasoHe oT 31 go 41%. UcknwoueHnem nasnsetcs, 6UTym c
nnowaau MNepexop Kapw, Bbixog KoToporo coctaBnaeT 14.2%. CnegyeT OTMETUTD,
YTO KaK U HedTH, NpupoaHbie BUTYMbI PY3MM MaNOCEPHUCTDI.

UccnepoBaHWe nokKas3ano, 4To MO AaHHbIM COAEPMKAHWA Macen, W3ydeHHble
6uTymbl, Kpome Kuna-Kynpa, sasnatwoTca acdanbtamu, a Kuna-Kynpa c
copepkaHmem macna 55% MOXKHO OTHeCTM K ManbTaM WAW BbICOKOBA3KMM
HedTAM.

M3 nepeyncneHHbIX Bblille NPUPOAHbIX BUTYMOB onpeaesieHHOE NpaKTUYecKoe
NpUMeHeHWe MoaYYUa HaTaHebCKMit BUTym, KoTopbli ¢ 40-bIX rOA0B MPOLUAOFO
cTonetna nepepabaTbiBascA Ha MasOMOLHOM MNPeAnpuATUM ANA NONYyYeHMA
[OPOXKHOro 6utyma.

3HauuTeNbHble  KOHLEHTPaUMW  LeHHbIX  MUKPO3/EMEHTOB  HameuatoT
BO3MOXHOCTb, HapsA4y C Nosy4YeHWeM Yrn1eBo40POAHOr0 U HeyrneBogo0poLAHOro
CblpbA, pacWwuputb chepy MUCMONb30BaHMA NPUPOAHbLIX OBUTYMOB nyTem
M3BNEYEHMA U3 HUX pAda AePpUuUTHbIX MeTannos. OAHaKo, AnA noAcyeTa 3anacos
OpraHMYeckomM Yactm W  AedUUMTHbLIX METaNNIoB BeCcbMa BaXXHO 3HaHWe
MOLLHOCTEM W copepyKaHua OBUTYMONPOABAEHUA U BUTYMOHAKOMAEHUNA.
3aKOHOMEPHOCTU pasMelleHnAa U ycnosua GOPMUPOBAHUA MECTOPONKAEHUI U
NPOABAEHWUIA NPUPOAHBIX BUTYMOB, a TaKKe NMPOrHO3MPYEMbIX U MPOMBbILLAEHHbIX
3anacoB N0 HUM, K HAaCTOALLLEeMY BPEMEHM U3Yy4atoTCA.
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orcypuan I'pysuu. 2008, 8, 1, 66-69.

2. I'youuuxuiit B.M. I'eonocus negpmu u easza, 1997, 2, 4.

3. Xenypuann H.T., Ymapaymu 3.A., Tonypus O.H., Tomepasumsmiu K.I'., IllaBrymmnse
I'.I'. M36ecmus HAH I'pysuu, cepus xumuueckas, 2008, 34,2, 170-174.
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NYTU BbIAENEHUA N BO3MOXHOIO NPUMEHEHUA
BbICOKOKUNMALLUX APOMATUYECKMX N HA®TEHOBbIX
YINEBOAOPOAOB HE®TU

3.T. Neksenwsunn?®, H.I. lekmwsuau®, X.A. Bap6aKap,3e1, H.T. Xeu,praHMz

1T6unucckuii 2ocydapcmeenrHsiii yHusepcumem um. U8, [pasaxuwsuu
2Ucmumym ¢usuveckoli u opaaHudeckoii xumuu Mempe Menukuwsunu, Téunucu, [py3us
nodar@Iekishvili.info

BblicoKoKMMALMe apoMaTUyeckme 1 HapTeHoBble yr1eBoaopoabl HepTU ABAAIOTCA
BECbMa WHTEpPeCcCHMM Ob6beKTOM WuccnenoBaHuA. WM3yyeHne apomaTUyecKkux
YrNeBoAOpPOA0B CBA3AHO C nNpobnemamu OXpaHbl OKpy)Katowen cpeapl, €
BOMpPOCaMu reHesunca HedpTel, NPOrHO3MPOBAHUA U MOUCKA HEPTAHbIX 3a/EXKeEN.
Pa3paboTaHHbI HaMM KONJIEKCHbIN MEeTOZ, COYeTaloWMii NPOLLeCChl BblgeNeHuns 1
pa3geneHns  apoMaTMYECKUX  YIr1eBOAOPOAOB,  OCHOBAHHbIA — Ha WX
$GOTOXMMUYECKOM B3aMMOAENCTBUM C MANEWHOBBIM aHTUAPUAOM, BKAOYAET
cuHTe3  $oToaanyKToB  HedTAHbIX  apoOMaTUYeCcKMX  Yr1eBoAOpOAOB,
doTOpasnoxKeHne anayKTOB Ha WCXOAHbIE YIrAeBoAopoAbl UM MASIEUHOBBIN
aHrMApUA, 1 XpomaTorpadpuyeckoe pasgeneHve yrnesogoposos Ha bonee yskue
apoMaTMYecKMe KOHUEHTpaTbl. BapbupoBaHMem ycnoBuit ¢GOTOKOHAEHCALUK
apoOMaTUYeCcKUX Yrn1eBoAOpPOAOB C MAJIEMHOBbIM  AaHIMAPUAOM  BO3MOXKHO
nonyyeHne  y3kux  QeHaHTpeHOBbIX, HaPTaMHOBLIX UAN  HBEH30/bHbIX
KOHLLeHTPaToB. M3 HEKOTOPbIX FPY3UHCKUX HehTeln - HOPUMCKOM, MUP3aaHCKON U
CaMropcKoi BblAeneHbl BbICOKOAPOMATU3MPOBAHHbLIE Y3KME KOHLEHTPaTbl, B
KOTOpbIX MeTogamu KX, macc-cnekTpomeTpuu, cnektpodayopumetpum n X/
MC wuccnefoBaHbl M MAEHTUOUUMPOBAHbLI  pPas3nyHble apomaTtuyeckme
YrneBoaopoabl. YKasaHHble KOHLEHTPATbl OblIM MCNOAb30BaHbl ANa pa3paboTkm
METOA,0B Macc-CNeKTPasibHOro aHain3a BbICOKOAPOMATU3NPOBAHHbIX NPOAYKTOB.
AnkundeHaHTpeHoBble Gpakuum HedTH, ABNAACL AeleBbIMU HU3KOMNABKMMM
TEPMO- U PaLMALUOHHOCTOMKUMU TENJOHOCUTENAMU, MOTYT ObiTb NPUMEHEHDI
ONA OxNaXaeHUA 6ETOHHbIX CTEHOK peakTopa.

AJOYKTbl  apOMaTMUECKMX Yr/eBOAOPOAOB C  MaJeMHOBbLIM  aHMMAPUMAOM
NPOABAAIOT BbICOKYD 6MONOMMYECKYI0 aKTMBHOCTb B KayecTBe CTUMY/IATOPOB
YKOPEHEHUA YEepeHKOB TPYAHOYKOPEHAIOLWMXCA APEeBEeCHbIX MOPOA, YTO MMeeT
60/1bliOe 3HAYUEHWe MPU Pa3BeAEHUM MAAHTALMIA TaKMX LEHHbIX PacTeHWM, Kak
bYyHAYK, rpeuxkuii opex M T.4. Ha OCHOBE BbICOKOKMMALLMX apOMaTUUYECKMX
yrnesogopoAos HedTel, oboralweHHbIX 6eH30AbHbIMM  YrIeBOAOPOLAMM,
NnoayyeHbl TEePMUYECKM CTabuibHble MNOAMMMMAbI; MOKasaHa BO3MOXHOCTb
npuMeHeHWsa aaayKToB GeHaHTPEHOB C Ma/seMHOBbLIM AaHTUAPUAOM B KayecTBe
CLUMBAIOLLMX areHTOB MOKCUAHBIX CMOJ.

Hapagy c apomatuyeckumu yrnesogopofamu 601blIO MHTepec uccneposare-
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Neli BbI3bIBAIOT NOMIMUMKANYECKME HAadTEHOBbIE YINEBOA0POAb! - alaMaHTaHOBbIe
Yyr1eBogopoabl, AN  KOTOPbIX XapaKTepHa BbicOKas 6uosnornyeckas u
bapmaKkosornyeckas aKkTMBHOCTb. B  nocnegHue rodbl Hamu  ycrmewHo
OCYLLECTBAAIOTCA PaboTbl MO CMHTE3y afaMaHTaHOBbIX Yr1eBOAOPOAOB M WX
GYHKUMOHANbHLIX MPOU3BOAHbLIX W KOOPAMHALMOHHLIX COEAMHEHUI Ha KX
ocHOBe. JTO CO34aeT npeanocbikM AAA  UCCNeAO0BaHWMA afaMaHTaHOBbIX
yrneBogoposos B HedTbAX M WX NPUMEHEHMs B KadyecTBe Cbipba A
MHOMOYMCNEHHbIX CUHTE30B 6MONOMMUYECKM aKTUBHbIX BELLECTB.

Nuteparypa:

1. Kh. Barbakadze, N. Lekishvili, Z. Pachulia. Asian J Chem., 2009, 21, 7.

2. Tonypua 3.H., Jleksenwsunm 3., Xeuypwauu H. T., Samnawsuan W.J1. Macc -
cnektpomeTpums. 4, 3, 2007, 0197-226.

3. Lekveishvili E. I., Asatiani L.P., Edilashvili I.L., Tevdorashvili M.N., Kartvelishvili E.V.,
Balavadze T.E. Russian Polymer News, 1998, 3, 4, 18-21.

149



LIIGOS G. BI3MIMBINAND

NPUPOLHBIA GUNIUMNCUT - PEKY/IbTUBATOP NOYB, 3ATPA3HEHHbIX
HE®TENPOAYKTAMU

B.l. Unumnweunan, H.M. flonabepugse, M.B. Aneanwsuam, H.A. Mupaseenu,
M.O. Huxxapapgse

UHcmumym gusuyeckoli u opeaHuyeckol xumuu um. M.Meaukuweunu
Yn. [xcukus, 5, Téunucu, 0186, Mpy3sus
physorgchem@pochta.ru

[lOoCTaTOMHO TPAAMUMOHHBIMW A1 COBPEMEHHON LMBUAM3ALMM, K COMKASEHUIO
CTanu 3arpAsHeHNn, CBA3aHHbIE C HA3eMHbIMU Pas3nnMBamMu HedTenpoayKToB. OHM
ABNAIOTCA CEpPbe3HOW Yrpo30M OKpyKallel cpese M 340pOBbO  NH04eN,
NPUBOAAT K HapyLWeHno GYHKLMOHUPOBAHMA NOYBEHHbBIX MUKPOBHbIX CO06LWEeCTB
M BbICTPON noTepe MNPOAYKTMBHOCTM 3emefnb. Takoro poga 3arpAsHeHus
HeraTMBHO BO3AEMCTBYIOT Ha MOYBEHHbIV C/MOM, MPM 3TOM Aake mocne npekpa-
LEHUA HenoCPeACTBEHHOrO AeWCTBMA  WCTOMHMKA 3arpsA3HeHus, B Cuay
NocneAcTBUI PasIMYHOIO XapakTepa. M3 3a 3aTpyfLeHeHWl, NpenaTcTByoLLMX
[AeATeNbHOCTU YIrIBOAOPOA0-OKUCAAIOLLEN MUKPOGIOPbI, TaKME 3eM/IM Ha 4o/irne
rofibl OCTAlOTCA HENpPUroAHbIMA AN  BbIPALLMBAHUA CEIbCKOXO3AMCTBEHHbIX
pacTteHuit. Moatomy npobaema ux PeKkyNbTUBALMKN ABAAETCA aKTyaNbHOW.

Ecnn HedTAHble 3arpA3HEHUA XapaKTepHbl B OCHOBHOM, TONbKO A/ PalioOHOB
0o6bluKn, nepepaboTKM M TPAHCNOPTUPOBKM  HedTW, TO  3arpAsHeHus
HedTENpoAyKTaMM, TaKMMW KaK AWU3e/bHOE TOM/AMBO, KEPOCWMH, CMasouHble
Macna, MasyT 1 T.4,., PacnpoCcTpaHeHb! NOBCEMECTHO .

B HeaBHO BbINOJIHEHHbIX GYHAAMEHTA/IbHBIX UCCNEA0BAHUAX TaK ¥Ke MOKa3aHo,
UTO BHECEHWE B MOYBY, 3arpA3HEHHYI0 TOKCUMYHLIMM METallaMu, OpraHo-
LeonnToBbIX YA06PEHU, NONONKUTENbHO BAWAET Ha POCT U pPas3BUTME TaKoOW
TECTOBOI Ky/IbTYpbI, KaK APOBaA NiueHNULa’.

Llenblo Hawero uccneaoBaHus 6bi10 MOKa3aTb BO3MOXKHOCTb CAEPXMBaHWA
nonasLllero B MoYBy 3arpA3HWUTENs MOANIOTAHTa LEO/SIMTOBbIMUM MUHEpanamu.
IKCMepUMeHT NPOBOAWJICA HA CEPO-KOPUYHEBOW MOYBE, OTHOCALLLENCA K TAMKE/bIM
CYTIMHMKAM WM MMeloWen cieaylolwme XapakTepucTuKku: conesoit pH - 7.8;
coaepkaHue rymyca - 3.5%; katnoHoobmeHHas emkoctb CEC (make/ 100r) - 22-28;
cofiepaHue nornouteHHbix  Ca+?, Mg+?, cpaBHUTENbHO BbiCOKoe - 42.78
m3Kke’ 100r nousbl, c npeobnagaHMem KaTMOHOB KanbLUuA; 3arpa3HUTENb - CMECb
HedTAHbIX YrNeBoA0pPOA0B C TemnepaTypoit Kunenmsa 150-2102C "kepocuHoBas"
bpakuma; ypoBeHb 3arpasHeHMs nousbl -1 1 2% oT Beca BO3A4YLWHO-CYXOW MOYBbI;
COpb6eHT - PuUAnUNCUTCOAEepKallLan ropHasa nopoga MectopoxaeHua LyxyTtm,
3anagHaa [py3ua, C MUHEpasorMyecKMM COCTaBOM: OCHOBHOM MWHepan -
dunnuncut - 70-80%, conyTcTBYOWME KOMMNOHEHTbI - BUOTUT, MUPOKCEH, NONEBOM
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wnaT, pyaHble MMHepasnbl. B KaTUOHHOM cOCTaBe NpeBanupyeT Kanui. TectoBas
Ky/IbTypa - MOPKOBb, copT "HaHTcKkan".

BblN10 BbIABNEHO, YTO POCT M Pa3BUTUE KOPHEM/IOA0B MOPKOBM Ha 3arpAsHeHHOM
rnoyse, 3arpA3HEHHOW KepPOCMHOM, CU/IbHO 3aTOPMOMKEHbl MO CPaBHEHUIO C
KOHTposiem. TaK, cpefiHMiM BeC KOPHENIOLOB B KOHTPO/IE TPM pPasa, a Ha noyse ¢
bdbunanncuTom NoYTM B YeTbipe pasa MPEBOCXOAMUT CPeAHMI Bec KopHennoaa,
BbIPALLEHHOrO Ha 3arpsA3HEHHOM nouysBe. TaK e MOHMXKeHbl MPaKTUYecKU Bce
M3yyeHHble MOKasaTe/NM KayecTBa MOPKOBM Ha 3arpasHeHHoW mouyse.B To e
BpeMs, Ha 3arpsA3HeHHOM noyse ¢ GUAAUNCUTOM, CPeaHWUIA BEC KOPHEMN/I040B
MOPKOBW MOBbILIAETCA B YeTblpe pas3a, NMoKasaTenu Kadectsa (ackopbuH, Kapo-
TWH, KN1€TYATKA, XXMPHOE MAc/0) B Npesaesiax HopMm.

MTOrn nccnefoBaHUA NO3BOAAIOT NPEANOIONKMTL, YTO NPUCYTCTBUE GUAAUMCUTA B
3arpA3HEHHOM MeCcYaHOM CYrIMHMKE, Ha KOTOPOM BblpaliyBasacb MOPKOBb,
OKasblBaeT BbIPaKeHHOE HeWTpanusylolee MNPOTEKTOPHOe pAelicTBue W B
onpeaeneHHoNn cTteneHn cnocobeTeyeT MHTEHCMUKaALMM NPOLECCOB pemeama-
Ll NOYBbI.

Nuteparypa:

1. Fadaposa E.B., 3apunosa C.K. BecmHuk Cam Y - EcmecmeeHHOHay4YHas cepus. 2005, 66
40, 146-156
2. Leggo P.S. and Ledesert B. Mineralogical Magazine, 2001, 65, 563-570
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C5-C; ‘93R033I60RMBOL 6-30M0BN6IR0 65bTNHVIORSRISO
d9BIRNBIA0 0b(MB3IGOBOG0S 3M33RIILIG BIMKRND I
39B5RNbOBM@HIdDI

6. bmbogsdzoema, 6. GgMedy, 3. dunbstrnsdzomo, m. Begosdgomoa,
6. botrgns, o. ghsbgoBgogmo

3. doemogodzocmol bsb. gobogm@o @8 cegsbaemmo Jodool oblod o,
3 xofost ., odogrobo, 0186, bsfséozgcem
nino-nonikashvili@yandex.ru
BqbGagmomas  3g6bobol  gofHm  gGsdiool  (@.-70°C) Cs-C;  6-3s615306+7em0
655306 gomdaegdols  goBsmobydo  0bmdgobeos, dmeoadgdsmg®o, doigmemo-
0960 sBemobsBmAgdals msbsmdalsls.

336%060l domagr @by 3md3mbgb@gdol dobsmgdse dmIbswws dozgmmomy®o

39890 BaM0 Lol gdgdo - HNaY/ HCBK ws HNaM/HCBK Lobogbmeo (39mmomg-
b0l Loggndgzgmby @ gedmogems  dsmo  sJBogdmds  LsGmogsmols  bsgomdals
396%060ls  3ofem  gMsd30080 (@0.-70°C) Bgdsgsmo Cs-C;  Fgoagboramdols 6-
35615500690 65bBoMfgsmdsgdol  0bmIg@oBs(300L  Ggsd308d0.  s@bodbem
(5‘5(?)352’0%‘)@)("’6’36%[] QA(BUEOQO ogm 33(4)00')9\3'3;:)0 1&015(8)33015 VIII ?66'3%01’ wo-
mmﬁabo (Pt, Pd) ©5 .)6(4)30)33 o'830.)m30$‘.)33(§¢q¢3601} 3.)(4)0917350 (HO, PI‘, Ce),
3935 39380653ems  393mygbgdmmoa of6s 0.1 N 3scr0edge300 83985398 memo gmd-
d¢0bo s slgsbmobs. 33930l Ygregagdo dsgsemomalismgols Fgdmgmgdaemo Lsboo
dmggsbomoas (3bGoemdo.

gbGomo 1. bstmogsmol bsgmmdol dg6%0bol gdspoot (w070 °C, o.6.-54%) 3oBsmo-
Bto obmdgeobges (t-400°C, P-1sgd.)

353mbogoaa, % sl XdIRYO0 dgdowagbamds % dsb.

nbgge 3oM59- bon@g- Nolot) J@o-

©0 @ ) 0bygeno by@o NV 69@o0
RGN c000 d{l " @o. @o@ib-go
0bo@o Jbo 6m 0b Cs Ce

&9 ®.
0,5 Pd 0,8 P33/-HNaY/HCBK-2/1
62 35 20 | 157 | | 14| 14 6,0 83,4

5

0,5 Pd 0,8 P33/-HNaM/NCBK2/1

74,

58 37 4,0
18 6

1,7 1,6 4,0 81,2
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sgg60mas, Gmd HNaY/HCBK s HNaM/HCBK  osbsggetromdols gsbémom,

RO Esdsen B9339Me @by 30dwabsdgmsls (220°C).

653 dggbgds Pt, Pd ©> P33 3q3(339mmdsls 3oemabsBBo mipgabos, Gmd 0,5%
(3s1.)-0b  Bg3(339eedolsl  0bm-35655306980L  gedmbsgsmo s gedsmabsBdals
43l 0Bm-356593069301s 383 bagmmasbmdsls.

o g@odynde:

1. Uepoase H. M., NomTaaze O.I., Jonupse A.B., YuaHeuwsunn T.I. Xumuueckuli #ypHan
lpy3uu, 2006, 6, 4, 379-380.

2. Uepopgze H. M., HoHukawsuau H. Y., Nomtagse O.I., Oonunase /.A., 36panmase K. .,

Bangowswuan 0.C., YuyaHeuwsunu T.T., onmnase A.B. Xumuueckuli ¥ypHan epy3uu 2005, 5,
4, 359-361
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