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LOIVGAIBITML  JIBENIGIBIND  S3ORIFNIL BOBES mJ’JJJJﬂ:H

W3BECTHS AKALEMHH HAYK I'PY3UH LOLZNM0I945
308006 LIGOS 1993, 1. 19, Ne 2 CEPHSlI XMMHUYECKAS

HEOPIAHMHECHAR U AHAJNMITHWHECHASR XHUMKA
VJIK 546.669.654.517.234

T. B. UMHIAAZE, 1. Jl BAXTAASE, P. L. KYPTAHUASE
UCCHENOBAHUE KOOPAUHAUUOHHLIX COEAMHEHWN
XJIOPULOB ¥ BPOMHUAOB JAHTAHOUAOB C THAPASULAOM
U30HUKOTHHOBOV KHCJIOTHI

HaMmu Oblin TOJVHEHBI H HCC/CIOBAKLI HOBBLIC KOMILICKCHl DELKO3C-
MeJbHbIX jeMenTos {P39) ¢ GHOJMOrHYECKH-aKTHBHbBIM OPTaHUYeCKHM Ji-
raHaoM — THAPA3HI0M H30HHKOTHHOBO kHejaoThl (THHK).

Xnopuanbie KOOD/AMHAUNONHLIE coeiunenns Jgantauonios ¢ TMHK mo-
YeHbl TIPH CMELHBAKHI STAHONLHLIX PACTBOPOB B coorHomenun Ln:L
1:3, 1:5 npu pH 6. TloayyeHbl COGAHHEHHS CACAYIOUIETO CO
LnCey-nTUHK - 1 Pr,-Nd 8 Tb, Dy,
Ho, Er, Tm, Lu st La n
Sm m=4. [das ccra 1 1705

BpoMujisie  KOODAHHALHOHHBIC COCLHHEE

Eu, Gd,

1ALHO I HLIX CO

Hsl NOJYUYCHBIL aHAJOTHYHO
XJOPHAHBIM H HMEIOT 00uLyI0 ¢ sOH, rze
Ln=La, Ce, Pr; Nd, Sm, Gd, T 3, HO s

Ce u Pr n=5, a ans Dy m=2; ama N1
m=1,5 1 gaa Yb m

WK-cnexrpaisisiii, TEpMOrpaBHMETpHULCY

3EMCHTHBI aHANH3bI

XJIOpCOAEPIKAUIHX KOMIJIEKCOB MOKas3a/H, 4T0 N0 THOY KO HHAUHY HX
MOJKHO pasienuTh Ha math rpynn. Tak, B koMmmaexcax Ln 3rMHK-
Miepatyph 40 80—110% cocraBaser

4C,Hs0H ([n—La Sm) CHum
5,7 u 4% cootse

1araet Horepio Maccul OLH0ro Mo
50O BHeLIHel chepe.

Hccaenosanne HK-cnextpos xaopuaubix xommiekcos ¢ 'MHK no-
Ka3aq0, UTO NoJjocsl BajgeHTHbIX Kodebannii NHy- n NH-rpynn nepexpnina-
10Test BasieHTHBIMH KoaeGanusmu v (OH) Mosckya cmupra, YTo NpHBOAHT
K YInHpeHuio nojoc B obaactn ~3100—3600 cM~! u sarpyaHser HETEpnpe-
TailMio MAHHBIX B 3TOM auanasoue. [losoca «amui-l» BoisBiaeHa B Jjanta-
HOBOM KOMILIekce npi 1664 cM™', a v camapueBoro Kommlekca oua Ha-
Oaopaercss npn 1656 cv!, torma kak y cBOGOAHOrO JHraH1a OHa MpoOsiB-
asiercst npu 1664 cM™! M NOITOMY rOBOPHTL UTO-IHGO O CBA3H MeTal
S0Pl KapOOHWALHOM TPYNNB 10BOJBHO-TAKM 3aTpydnuteasuo [i, 2]

B cnextpe csoGoxnoro T'MHK nosoca 8 (NHs) npu 1634 e B kowu-
maekcax Hab/iojactcs B BHAe meperudos mpu 1 cM ! (y santana) u
1644 cm™! (y camapus). Iosoca Basentnoro xomedanus xkoabia LaCly-
3rMHK-4CoHsOH naiizena npu 1597 cv™'. ¥ csoGoaroro .auraiia oua
naiinesa npr 1602 cm™'. Onnako, ecam CPaBHHTL HHTCHCHBHOCTL [OJ0C
noraowmen#ss 8 (NHe) # vkombla, TO OHA 3aMeTHO H3MeHseTCH. B -criex-
Tpe cBoboanoro gurauga 8 (NHp) oxoao 1630 cm! 2 JibHO HHTCH-
CHBHEE, UeM noJjoca Koabla. B cmextpe ke koMmmaexca mc a npu 1597
em™l JIOBOMBHO  MHTEHCHEHA,  TOI KaK 3(NH,) nupn 1638
cv”! MpOABAsETCA B BHAe MAJOHHTCHCHBLOTO nepernta. [pyras mosoca
BaJNCHTHBIX KoJeGakuil Kosblla, kotopas Haiizena npun 996 cm ! B crekt-
pe cpoGomoro I'MHK, cmemiena v xoMmiexca B BLICOKOYACTOTHYIO 00-
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aactp (1007, 1033 cM '), uTO HHTEpNpPETHPYETCS KaK MPH3HAK CBSI3H %

Ma asoTa NHPHIHHOBOrO KoJbla ¢ MeTannoM [1—3]. Ananormunas KA “J'“”“

na nabaonaercs H y Apyroro kommiexca. Bosee Toro, y BTOporo Kom-
naekca moJjoca npu 460 cv!, mo-BHIMMOMY, Takze O0OycJoBJeHa 0Gpa-
30BaHMCM CBA3H caMapuii-asoT reTepounkia [4].

Xopoluasi pacTBOPHMOCTh KOMIVIEKCOB B BOAE H MOJSIPHAsS 3JIEKTPO-
NPOBOAHOCTb, COOTBETCTBYIOLLASl UYETHIPDEXHOHHBIM 3jeKTposautam (~ 300
om'em? Moab!), mpeinosaraeT HajuuHe ALHAOJIMIAHAOB (XJIOPHI-HOHOB)
BO BHeUIHeil chepe.

Hexons B3 BBILIECKA3aHHOTO, KOMIVIEKC HMEET KOOPAHHALHOHHDIH y3e:
LN 0 )o(CaH;OR) )T, rae Ln=La, Sm.

Ko Bropomy tHmy kommiekcoB Moxuo orHectn NdClg-5THHK -
CoHsOH. Tlosoca «amua-1» obHapyxeHa B KoMmiekce mpu 1652 cm .
Cweluenne 370l 10J0CH M0 CPABHEHHIO O CBOGOHBIM JIHTAHIOM B HH3KQ-
yacToTHyio 06aacth Ha ~ 12 cM™! N03BOJIET NMPEANOJNOKHTL BOSHHKHOBE-
HHE CBSI3H METaJI-KHCJAOPOA KapOoHHJbHON rpynnbl. [lepern6 B obaacth
1644 cv!, ornecennbiit k 8 (NHz), cABHHYT no cpaBHeHHIO €O CBOGOIHBIM
JIMTaHAOM B BBICOKOYACTOTHYIO 0o6aacTh Ha ~ 10 cM”! u 3TOT CABHT, mo-
BuauMOMYy, oGycaosien cmemennem v(CO), KoTopoe sBjseTcss BaJeHTHO-
aebopmainonnsiM kosebannem [2].

Llnpoxas W MHTCHCHBHAs nojoca B obaacth 1600 cm~! e mosBoJsier
OAHO3HAUHO HACHTH(PHUMPOBATL BO3HHKHOBCHHE CBA3H METaJJ-a30T reTe-
pounkia. Onnaxo nabiiofaemble B KOMIJEKce Nojockl mpn 994, 1023 u
1046 cv ! n03BOJIAIOT NPEANOJIOKHTb, YTO YACTh MOJEKY, CBSI3aHAa C Me-
TaJJIOM uyepes rerepoatoM asora [1].

Mayueuue TepMOrpaBurpayMM IOKas3ajo, 4TO NEPBOHAUAJbHAS TOTEPS
maccel naGmozaercs npr 140°, 4To BpsA s XapaKTepHO AJs yAAJeHHS
BHeWHeCHEpHOil MoJeKky bl 9THIOBOrO cnupra. Clle0BaTeNbHO, MOJEKyJaa
COHPTA BXOAHT BO BHYTPeHHIOO cdepy. Mossiprasi 2/1€KTPONPOBOAHOCTL
B Bofte coctapisier 310 oM !cM®MOJBb !, UTO COOTBETCTBYET HeTbipEXHOH-
HOMY 3/CKTPOJIHTY M TPEAN0Jaraer HaXoxIeHHe XJOPHA-HOHOB BO BHEL-
neit cdepe. Ha ocnoBanui CKasaHHOro KOOPAHHALHOHHBI y3eJd TpeACTaB-
JAETCS CARAYIOUHM 06pasoM:

INGs(Neo1)2(CO. 16 ol CH,OH 10+,

K Tperbemy THNY KOMIJICKCOB C/IeAYET OTHECTH COCAMHEHHs OGieil
dopmyasi: LnCls-3THHK-nCyHs;OH, rae Ln=Ce, Nd, Ho, Eu, Tb, Er,
Tm n=3, a a1 Nd—3,5
Ha\u‘uuc TEPMHYCCKOI YCTOHUHBOCTH CHHTE3HPOBAHHBIX COCAMHEHHUIT
I0KA32J10, YTO OHH B CBOIO OYepe]b MOAPA3AEsIOTCs Ha TPH rpynmbl. Tak
HOTepsi Macchi JJist LePHs, TYJAHSI H JIOTEUHS COOTBETCTBCHHO COCTABJSCT
59%, 54%, 5% B uutepsane temneparyp 90—100° u orseuyaer 1 mouaio
cnpra. ATO NpPELNosaraeT HX HajuuKe BO BHeleii chepe. Uto Kacaercs
NdCl-3TMHK- 3,5 C,HsOH, 10 mpn Ttemmeparype 110° HaGaionaercs mno-
Teps macent 3% u orseuaer 0,5 moasiv CoHsOH.

Has rpynnsi kommiekcos LnCls-3TMHK-3C,H;0H, rae Ln=Ho, Eu,
Tb, Er noreps macchi HaGaIofaeTcs B HHTEPBAJe TeMIEPaTyp 130—150°,
UTO BPSAL JIH OTB! ACT BHCLIHCCPEPIHbIM MOJICKYaaM ClHpTa

DUICKTPONIPOBOAHOCTD BOJHIX PACTBOPOB BBLILIEYNOMSHYTHIX KOMILICK-
COB OTBEYACT COACPIKAHMIO UCTHIDEXHOHHBIX BJEKTPOJHTOB (MOJAPHAS IJCK-
TPONPOBOAHOCTL Haxoautes B npefenax 310—350 om~'em2moab™) u no-
3BOJSICT TPEANONOKHTL BXOXK/ICHHE XJIODHI-HOHOB BO BHEWIHIOW cdepy.

Hceaes lOHaHML HWK-cnektpos nokasago, uto mosioca «aMui-ls y KoM-
MJICKCOB paciieiisieTes fia Ay0JeT ¢ MakcHMyMmamu B 00Jacth 1660 1 1650
eM7), gto npc'moy raet KoopAunaunio yacrtu mojexys IMHK uepes arom
KHCJI0pO/ia KapGOHUJILHON Tpynnsl [1,

BCEX KOMILIEKCOB HabJlolaercs BblCOl(O‘laCT()THbIII casur npu 1000
M I, UTO COOTBETCTBYET KOOPAHHAIHH atoMa asora reTepouHKJa ¢ aro-
MOM MeTaJl1a. YUHTLIBAS BbILICH3/IOKEHHOE, NPEANOIAraloTesi KOOpAHHALL-
OHHbIE Y3JIbl KOMIJICKCOB:
88
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110N a1 COsaps ol HOH), %, rte Ln=Nd, Ho, Eu, Tb, Er;

3]
H
[Lny(Nyossua-)s(COyaps-)o{CoH,OH), 1%+, rre Ln=Ce, Tm, Lu.

Y HEOAHMOBOrO KOMIJICKCa | MOJb CHHPTA AOJKEH HAXOAMTHCS BO BHe-
wHelt chepe.

UTo KacaeTcs YETBEPTOr0 THNA KOODAMHALHMH, TO 3Ta Tpynma KOM-
IUIEKCOB _COAepKHT pasanunoe uyncao TMHK: CeCly-5TMHK-CoHs0H n
PrCls-3,5 TMHK- Co,HsOH. Tloteps Macchl NpOHCXOAHT B HHTEpBAJE TeM-
nepatyp 180—200° uTo, NnO-BHAMMOMY, He HCKJIOUAET BXOMKICHHE cnupra
BO BHYTPEHHIOIO cep,
JIEKTPONPOBO/LHO! BOAHBIX pac OPOB  KOMIIICKCOB COOTBETCTBYET
UCTHIPEXHOHHBIM 3/1ekTposnTam (310—360 om~'em2moan™).

Hasyuenne UK-cnekTpos nokasaso, uto nojoca «amui-1» B 0GoHx KoM-
quleKcax npeacrasiaser coboit ay6saer mpu 1658 u 1650 cm!, mesnaum-
TEJILHOC TMOHHMKEHHE BLICOKOUACTOTHON ~ KOMIOHEHTBI  NOJOCH  «aMHJI-1»
(~6 cM™") 10 cpaBHEHHIO €O CBOGOXHBIM JHTAHAOM He NO3BOJSET OJLHO-
3HAYHO KOHCTATHPOB. BozHHKHOBeHIE cBasH Ln—O kap6ounibuoii rpyn-
nol. OAHAKO MOsB/ICHHE HH3KOUACTOTHON KOMNOHEHTH (1650 cm 1) y ua-
CTH JIMTa¥Fla MOXKHO HICHTH(HLUHPOBATL BO3HHKHOBEHHEM CBSI3H MCTAN-
KHCJI0poA KapGOHU/IbHOI rpynmsl [1, 2].

Ionoca 8 (NHz) coGomnoro smranza mpu 1634 cv™' pacuenasercs
Ha JyGuaer B oGaacti 1630 u 1640 cm !, uto, BeposTHO, ABJSETCSH Pe3yib-
Tatom casura v(CO) B uactu mosaexys TMHK.

[Mosioca mpu 996 cm! cBoGoamoro auramia (HEKOOP AMHHPOBAHHOTO)
PACUICTUIACTCST B KOMIVIEKCAX HA TPH KoMNoueHTHl mpu 993, 1025 u 1040
CM™!, 4TO MO3BOJSIET MPEANONOKHTb HAMMUHE Y UACTH OPraHHUCCKOrO Jii-
ranja CBsi3H METaJI-a30T NUPHAHHOBOTO Kosbua [, 2].

Takum 06pasoM, KOOPAHHALHOHHBI y3eJq HMECT BH, NpiBeIeHHbI
Hiker [CeyNyonnua)g(CO, ape )o(C.H;OH) S+

[ProNgosmua)s(CO, apg. s (CHOH) o+

TIsTeli THH KOOPAMHAIHM KOMILICKCOB ¢ OBLICH dopmyoii: LnCls-
3TMHK-3C,HsOH, rae Ln=Gd, Dy. [Toteps Macch y 5THX KOMILICKCOB
Ha6aionaercss npu 140°, uto BpsA Jm CBA3AHO € BHeIHechepHBIMIT MOJIe-
KyJaMH CIHpTA.

MousipHast 271€KTPONPOBOHOCTL HX BOAHBIX PACTBOPOB COOTBETCTBYCT
UCTHIPEXHOHHBIM 3/eKTpoHTaM (350 om~'em2moap).

Hsyuenne MK-cnextpos nokasano, uro nosoca «amui-ls ofHapyKe-
Ha B KOMIUIeKcax npu 1654 cm™! B BuHAe WIHPOXON MHTEHCHBHOH M CABH-
HYTa 10 CPABHEHHIO CO CBOGOAHBIM JIHFAHAOM B HH3KOUACTOTHYIO 00JacTh
Ha 10 cM'. D70 aaer ocHOBaHHE NPEANOJONKHTH BO3HHKHOBEHHE c1aGOii
CBSI3H_METAJJI-KHCJOPO KapOOHHALHOI TPYIEL.

HaGmonaemble B koMmaexcax nosocsi npu 1008 u 1038 cv~! orhocsT-
€A K VKOJbLlA H CABHHVYTBHI B BbICOKOYACTOTHYIO o6JaacTb no CpaBHEHHIO CO
csoboanbim TMHK  (vkorbia=996 cm™'), uTo nossodser cyiuth o BO3-
HHKHOBCHHH CBSI3H MeTaJli-a30T rerepounkaa. Takum o6pasom, TMHK B
JLaHHBIX KOMMJICKCAX BBINO/IHSACT GHIACHTATHO-MOCTHKOBYIO (DYHKIHIO H, 110O-
BHAHMOMY, 00pasyloTesi AMMEDHBIE KOMIVICKCHI ¢ BHEMIHECHEPHBIMH XJ0-
PHI-HOHAMH.

TeoMeTpusi KOMIUICKCOB, NO-BHAMMOMY, MpeACTaBAseT COGOI Tpexiia-
TIOUHbIC TPHTOHAJbHbBIC NPH3MBI C KOOPAHHANHOHHBIM uuciaom Ln=9. Ko-
OPIHHALHOHHBIC JKe Y3JIbl 1aHHBIX KOMIJIEKCOB HMEIOT BH:
Lny(Nyoanuade(COxaps-)( CaH,OH)G 5%, rae Ln=Gd, Dy.

Anannz MK-cnekTpoB GPOMHIHBIX COCAHHCHHI 1MoKasaJj, 4to 10 THny
koopannaunn ¢ 'MHK uccaenoBanubie COLHHEHHST MOMKHO pasbuTh Ha
ABe rpynnbl. TepMOrpapyMeTpuuccKuil, KOHAYKTOMCTPHUSCKHIT AHAMHZ B
coyeranii ¢ aanupimu MK cnekrpomerpin nokasas, uto no cie
TYPEC OHH MOAPA3ALAAIOTCH HA [ATh THIIOB.

CTpyK-
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o cnocoGy koopaunaiun ¢ FTMHK k mepsoit rpynne KOMIJICHeR;5ymy
CJICLYET OTHECTH KOMILICKCH, B KOTODBIX KOODAHHAIMs OCYLIECTBJIBEDERI10IIJ5

'epes a30T FeTePOUMKIA H Y YACTH MOJEKY.T — YCPe3 KHCJAOPOA KapGOHHb-
woit rpymnsl. Tloxrsepxaenuem rtomy caymar HK-cnektpbl GpoMHAHBIX
KOMMJICKCOB JaHTana, caMapus, TepOus, AMCIPO3HS, TOJbMHS, 3POUS HHT-
TepGust. [osoca «amun-1», obnapyxennas B cobornom [MHK npu 1664
oM !, cMelleHa B HH3KOUACTOTHYIO 0G/aCTh B NEPEUHCACHHBIX Bbille KOM-
niaekcax uw obpasyer aybaer B obGaacti ~1660 n 1650 cm~'.  Buicokoua-
CTOTHAs KOMINOHCHTA BPSA JiH MO3BOJSCT MPCANOJIOKHTL BO3HHKHOBCHHC
CBA3H META/I-KHCAOPOL KAPGOHMIBLHON TPYNILL, TOTAA KaK HH3KOYACTOT-
Has KOMIOHEHTA, 1O BCCHl BCPOSITHOCTH, BHI3BAHA KOODIHHHPOBAHHEM KHC-
Jopofa kapGounanHoil rpynnsl v uactih Modexkysa IMHK cuomamu nanra-
nouto8. Tlosoca xoabua, BhisBiCHHAs Vv CBOGOAHOrO Juranaa npu 996 cm~,
CABHTAETCA Y KOMILICKCOB B BHICOKOYACTOTHYIO 0OJIACTD H IPOSIBJSETCS  [PH
1008 1 ~ 1040 cv™', uro mpeinosaraer HaJHuMe CBSI3H METAJI-a30T re-
Tepouukaa [1, 2].

Lh'O KacaeTcst BTOPOrO THNA KOODAMHAUHH V KOMIIEKCOB uepus, npa-
3C0/UMA, HEOLMMa i Tal0JdMHHS, TO ToJoca «aMui-l» npossiserca Tax
JKe, KaK ¥ y Nmepsoil IPynisl KOMIVIEeKcoB. UTo kacaercs v Kogblla, TO Ha-
PAAY € BHICOKOUACTOTHLIM CABHIOM HAGJIOZACTCSl TAKKC [0.10€d, MPHCY-
was cpobaanoMy Juraniy B obiact 990—996 cm~!, uro rosopur 06 o1-
CYTCTBHH CBSI3H METa//i-a30T FeTePOUHKIA V YACTH JHraHAa

Xoporag pacTEOPUMOCTE B BOJE H MOJISIDHAs SJEKT[
COOTBETCTBYIOIHE UYCTBIDEXHOHHBLIM 3jexTpoautam (>300 owm
KoMme cozs, npejnoJara HAJIHY GpoMH

DOBOJIHOCTD,
cv?mop )

BO BreuHell cdepe.

KOOpPAHHE-
Ho, Er, Yb.
Uto KacaeTcst KOMILIEKCOB La\mpu;{, TCpGHﬂ H UHCHPO3HSI, TO MOXKHO

TIPEANOJIONUTL HAJHUHE BO BHeIWIHeli chepe OMHOrO MOJsI COHPTA TOJBKO
¥ €aMapueBoro KOMILIEKCA, TAK KaK NOTepst Macchl cocrasjser ~ 6,7%
npu 120°, 4TO COOTBETCTBYET OAHOMY MOJIO CHHPTA, TOLAA KAk NOTepst
MacCel y ABYX OCTAJbHBIX KOMINIEKCOB HAXOAHTCs B HHTepBate 160—170°,
Ha ocuose HK-cekTpasibHLIX, TEPMOrPAaBHMETPHUCCKHX H KOHIYKTOMET-
PHYCCKUX HCC/IRTOBAHUH NPHBOAMTCA NPEATONAraeMbil KOOPAHHAIHOHHBIIT
V3ea BHYTPeHHCH chepbl KOMIIEKCOB:
[Lny(N, 16-):(CsH.OH),1°*, rae Ln=Sm, Tb, Dy.

it €OTHMA M HCPHA COACDIKAT COOTBOTCT
n asa moust cnupra. Ofiako, ec/in y KOMIJICKCA NPA3COAHMA TNOTepst Mac
cbi ocymecrsasercs npu 150°, To v nepuesoro koMmickca npu 80° maGiio-
Aaercsi motepsi Macesl ~ 4,5%, uTO COOTBETCTBYET OHOMY MOJIO CHHPTa,
KOTOPBIif, NO-BIANMOMY, HAXOAUTCA BO BHELIHCH cdepe.

Ha ocHoBan#m nposCICHHOrO aHANN3a CNCKTPAJbHBIX, TEPMOTpaBi-
METPHUCCKHX H KOHAYKTOMETDPHUCCKHX AAaHHLIX BPHBOLHTCA Npeiionarae-
Mblil BHYTpHCDEPHBL] mop]uuauuon 1blii vaea lO\(ﬂu
(LN, g1100) sl COyaps- ), C,H OH),

Hcxonst w3 TOro, 4ro mpu TeMmmeparype 120° v kommiexcos NdBry-
4IMHK- 1,5C;Hs0H orwenasierca ~ 2,4% cnnpra, uto coorsercrayer 0,5
MOJIIM, MOZKIO NPEANOIOKATL CEAYIOUHil KOOPANHALHOHHBIA y3ea KoM-
mexca:  ING:(Nni)o(CO - )a(CoHOH), 57

Yro kacaercs coeannenns CdBry-8TMHK-3CoH;0H, 1o TaM, no-u-
JMMOMY, BCe MOJIEKY/bl CIHPTA BXOAAT BO BHYTPEHHIOW ChEPY, Tak Kak
90
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NZ,
noTepsi Maccul npu marpese HaGaiofaercst mpu 150° Hpennonaraemuﬁus%;ﬁdua
opaunaunonnbiit yaea umeer BHL: [GAy(N o.11a)3/CO 4y )o(C.H,OH) 10+,

Hcenenopannbie TepMOrpaBurpaMMbl TIOKA3ajiH, 4YTO BCe MOJYYEHHbIE
COCJUHEHHST PA3JATAIOTCS C NOC/ACAOBATRIbHBIM YAAJCHHEM KaK MOJEKYJI
DACTBOPHTEJICH, TAK H MOJIEKYJ OPraHHUECKOTO Jirania. ¥ KOMIJIEKCOB
tuna LnX;-3TMHK-3CoHs0H, rme Ln=Ho, Er; X=Cl u Br, umeciomux
COBEPIUICHHO HACHTHYHYIO BHYTPCHHIOD KOODAMHALIO, TeMIEpaTypa ILIaB-
Jeiist GPOMIIHBIX KOMIICKCOB Bbille, 4eM y XJIOpHanbiX. OXHOBpeMEHHO
3aMCUCHO, YTO TEMIEPATYPa NJIABJACHHS y FOJLMHEBBIX KOMIWIEKCOB (Kak
GPOMHIHBIX, TAK H XJOPHIHBIX) BbHIIC, 4eM y 3POHEBLIX, YTO, NO-BHAHMO-

MY, OGBACHACTCS DPA3IuHeM B HX KPHCTALIOrpadUUCCKHX XapaKTepH-
CTHKAX.

Toanas HACHTHYHOCTL B CTPYKTYDC KOMILICKCOB OOHApYKeHa TOAbKO
Y XJODMAHBIX 1 GPOMIANBIX KOMIVICKCOB 1epHs (COOTBETCTBEHHO THIbL
5 u 3), HeCMOTPsl HA TO, YTO CHHTE3 H COOTHONICHHS KOMMOHCHTOB, yua-
CTBYIOUIHX B CHHTE3C, OLIIH JUIS XJIOPHAHBIX M OPOMHAHBIX KOMIJIEKCOB
NPAKTHYCCKH OAMHAKOBLIMH. TIPOAYKTH PEaKUHH XAOPHAHBIX H OPOMHAHBIX
xommaekcos ¢ TMHK oriHuaioTcs CBOMM CTPOCHHEM M TEM CAMBIM BbISIB-
JSI0T 3HAUHTEABHYIO POJIL HPHPOAL TAJOTCHHI-HOHOB B KOHETHOM THNE
HPOJYKTA.

: ilposeacan o 10 Hil0 auTHTY 3 3HOCTH
KOOPAHRANHOHHBIX COCLHHEH Anopu:mx wamauou 108 ¢ I‘
; 1 Bix MITKDOD ¢ 5 PO n vit-
ro.* Menoabsosadics MCToA cepiiiHOro paseejenis B I
AiAkoft murareabiofi cpene Hlkoabuukonoit rc 1a3Moil.

i 2 ¢ 1

4110

ipoye Pmoa ¥ i cnupra.
BEJIM  OTHOCHTCIBHO  YIICTOTO  JIMTAHAd — I'I/IHI\ (ryGasuna).
UM 1V IKI TopH i KYJe3H0f MilkpoOak-

HOM ¢ 2
Tepiti I‘WP) HurencHBHOCT pocta GaktepHil ouenmxmacr, N0 UeTBIPEX-
JIbHOIT CHCTeMe.

YCTaHOBJCHO, YTO BCC H3yuaeMbie cocinnenusi, kpove CeCly-3THHK-
2H;OH u CeCl;-5TMHK- CoHsOH, sBasiotes B noatopa paza axTHB-
wicroro Ty6asuaa. llepuesbie e KOMIVIEKCH B UETbipe pasa MeHee
upnn, yem THHK, n nostoMy ne uutepecisl iis AadbHERINero ay-
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G. V. TSINTSADZE, R. Sh. KURTANIDZE, D. D. BAKHTADZE

COORDINATED COMPOUNDS OF LANTHANOID
CHLORINES AND BROMIDES WITH HYDRAZIDE
ISONICOTINIC ACID

Summary

The coordinated compounds of lanthanoid chlorines and bromides
have been obtained and investigated with hydrazide isonicotinic acid (HINA).

The obtained compounds have common formulae, as(Ln=La—Lu, expert)
LnX,-n-HINA-mC,H,OH, where X=Cl, Br, n —is the number of HINA,
molecules; m — is the number of alcohol molecules. It was demonstrated,
that these compounds were subdivided into five groups according to the
type of coordination on the base of physico-chemical investigations.
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LOAYGMBOML  3OBENIGIBOMS S3ORIFNI  3OB6I \ %/
M3BECTHUSI AKAJIEMHH HAYK I'PY3HUH 1595950
403006 LOGNS 1993, 1. 19, Ne 2 CEPHS XHMI/I'—IMEA&J’UMU

OPTAHHMYECHKAA XUMKA
VIK 541.64:547.1128

JL Y. MYPAUALUBHJIM, JI. M. XAHAHALIBHWJIH, H. . LIOMASI,
B. M. KOIIbIJIOB, M. H. IKOJIbHUK

CUHTE3 KPEMHUVWOPTAHUYECKMX AMUHOCIIUPTOB
HA OCHOBE 3MNOKCHUCOJIEP)XALLEFO OPTAHOJIMCHJIOKCAHA

Kap6ohyHKIHOHANbHBIE KPEMHHAOPraHHUECKHe AMHHOCHHPTLl Hpej-
CTaBJISIOT HHTEPEC NpPEXkie BCEro ¢ TOUKH 3PEHHs BO3MOMKHOCTH HCIOJL3O0-
BaHHsl HMX B KayeCTBe MOBEPXHOCTHO-AKTHBHBIX BCUICCTB H IPOMEKYTOUHBIX
COEJMHEHHII JJlsi CHHTE3a PAa3JHUYHBIX KPEMHHHODTaHHUYECKHX OJHIOMEpOB
H noanmepos [1, 2]

Oamnoii u3 peakumil, NPHBOAALIMX K OOPAa30BAHHIO KPEMHHIIOpPraHHue-
CKHX aMHHOCHHDTOB, SBJSICTCH PEAKLHsT KPCMHHICOACPKALINX STOKCHIAOB
¢ amunamu [3, 4].

C uesblo H3yuCHHs 3aKOHOMEPHOCTEli NPOTCKAHHS Mpoiecca 006paso-
BaHHUs KDQMHHI’[ODI‘Z\HH‘ICCKHX AMHHOCIIHPTOB MPOBEACHO HCCJAEJ0BaHHE pe-
akuuu 1-(3-rauuuroxcnnponus)-1,1,3,3-rerpamernaancunokcana (1) ¢ opra-
HHYCCKHMH aMHHaMH.

Jlns nostyueHns HCXOJHOTO COeAMHEHHs I HaMu HMCHOJIb30OBaHA peak-
s THAPOCHHINPOBAHUSA AJTHITIHIHAHOIO S(BHPA TETPaMETHIIHCHIOK-
CaHOM B NpHCYTCTBHH Karanusatopa Cnaiiepa. Peakuus mnporekaer no
caeylomeli cxeme:

CH, — CHCH,OCH,CH = CH, + HSi(CH,),0Si(CH,),H —
NG s

1 2 3 4 5 6 7 8
CH, — CHCH,0CH,CH,CH,Si(CH,),08i(CH,),H 1)
Ng#

Hccaenosano B3anMojeiicTBie COCAHHCHHs 1 ¢ AHITHIAMHHOM, aJlJiH-
JIAMHHOM H aHHJIHHOM TIPH PA3JIHYHBIX MOJIbHBIX COOTHOIICHHSIX.

Baaunmoseiictsue coennnenns 1 ¢ yKasaHHbIMH aMHHAMH TPOBOLHJINCH
B 9THJIOBOM CIHpPTE NMpH TeMnepartype 45—50°.

B 3aBHCHMOCTH OT MECTa paspbiBa CBSI3H B 3MOKCHAHOM IHKJEC BO3-
MOKHO 0GpasoBaHHe COCAMHCHHA KaK CO BTOPHYHOH CHHPTOBOf rpynnoit
(a-npucoeinnenne), Tak H ¢ NEPBHYHON CHHPTOBOI rpynmoil (B-npucoeau-
HEHHE) .

Tlostyuentbie NPOAYKTE OBIH 0XapaKTePH3OBAHLI METOJOM Ta30MKHA-
rocrroit xpomarorpaduu (IDKX), UK u SIMP-CrekTpocKONHH ¢ NOMOIIBIO
SIMP-cnekrpomerpa AM-360. Ilpu uamepennn suunn IMP BC ucnouab3o-
BajCcs OOBIYHBII METOX TMOJIyuyeHHsi pasBssanHoro cnektpa u INEPT, yun-
THIBAIOLIKII ¢ PA3AHUHBIMH BapHauusimu len or 125 po 170 Tu. SIMP 13C
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N%’
CHEKTPbl He HOCHJH CTPOTO KOJHYCCTBEHHOTO Xapakrepa I cmmamm//
BpeMeHeM 3a1epikn 5—7 c. &?)’jmmq:ﬁ]ﬁgJ
Hamu ycranosicno, 4To B3aHMOAEiCTBHe coefuuchus 1 ¢ AHSTHAAMI-
1 IPOAYKTA (-IPHCOCLI-

HOM [IPOLCXOIT
neniist (11):
(C,H;),NH + CH, — CHCH,O(CH,
N/

H,)H —

“H,CH ) NCH CH(OH)CH,OCH
9 10 e 8 4
11
Crpoenne coeauuennus (II) noarsepixiaeHo
SIMP BC curnajios ¢ XapaKkTepHBIMH XHMHUCCKHMIt
CTBYIOULHMII 2TC t yraeposa C(12) ¢ 6=674, C/{
n 47,5 M. 1. cooTBercTBeHH0 (Tada. 1).
cHHHeRHs 1 ¢ ajauJaMHuoM npoBo.j U IPH MOAb-
1:1,2:1 1 1:4. B cBasu ¢ Tem,
HMQIOTCS1 ABa TMOIBHXKHBEIX aroma
30BaHHC NMPOIAVKTOB MOHO- H JIH-

SICH,),H  (2)
8

HAJMUHEM B CHEKTPAx
AUTaMH, COOTBCT-
n C(ll) ¢ 6=564

BaanmozeiicTsue cc
HBIX COOTHOIICHUSX HCXOAHBIX pCareur
4TO B MOJICKYJC HCXOAHOTO ajjujlaMH
BOJAOpPOAa Yy ardMa asora, BO3IMOKIO O
NPHCOEAHHECHHUSA !

CHCH,NH, +- CH, -~ CHCH,O(CH,),Si(Ct,) ,0Si(CH,),H -
N g g

CHCH,N{H,CH,CH{OH)CH,0CH
14 10 m 12 3 4

1L.OSIHCH,),H +
&

CH,CH,Si(CH,
¢ 4

1
CH = CHCH,N|CH,CH(OH)CH ,0CH,CH,CH,SI(CH,),08i(CH,),Hl,  (3)
13 14 10 11 12 3 4 5 6 T 8

v

Kontposs 3a xomom peaxiun ocymectsasian Meronom KX ma xpo-
marorpade JIXM-80, moxean 2 (kosonka 3000X4 MM, 3anosHeHHas Xpo-
mocopGom W, Ha koTopylo HaHeceHo 5% KpeMHHIOPraHHYECKOro Kayuyka
mapkn SE-30) (puc. 1). Bbiio Haiifeno, 4to mpH Beex COOTHOLUCHHSIX pe-
areHToB MPOLCCC TPOXOJHT MPAKTHUCCKH 10 KOHua. [Tpu 4-x kpatiom u3-
GhiTKe a/liHJaMiHa, coequHeHne | PACXOAYeTcs MPAKTHYCCKH MONHOCTBHIO
2a 2 4, W peaxilis NPEHMYINeCTBEHHO NpoTeKaer no oamoil rpynme N-H.
Tlps MOJILHOM COOTHOIICHHH aJJHJAMiNa W coelmuecnus 1=1:1 peaxuus
NPOXOAHT 3a 3 u ¢ obGpasoBamiem npoaykros mono- (III) u aunpucoean-
nennst (IV) coorsercrsenno. IIpu MouabHOM cOOTHOIIEHHH CcOeauHenus |
aamuaamuna 2:1 paGiionaeTes NPAKTHYECKH TOMHOE HCUEPNBIBAHHC 3M0-
KCHAHOM rpynnsl uepes 11 u mocsie Hawana peakiuu c 006Pa30BAHHEM B
ocHoBHOM coepunenns 1V.

KO!!TPOJIb peaxuny M2KAY COCIHHEHUEM | 1 amnramu KOHTPOJII POBAJI
TAKKE N0 H3MCHCHUIO KOHUEHTDAIMH SMOKCHAHBIX IPVIN B XOXe peaKuuy
(puc. 2).
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cootnomermsix 1:4 (1), 1:1 (2) n2: 1 (4) coorercraento,
STHIAWIION 1pH non coornomerny 1 : 2 (3) w ¢ amn-
tix cootomennax 1:4 (5) n 2:1 ()
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=
B SIMP BC cnekrtpax coeautenus 111 u IV npucyreryior curﬂauuj\ //;
cootserctyomue atomam yriaepoxa C(10) u C(11) ¢ 6=587 u 51,8 »,fﬁ” muer
8 coentennn 111 u ¢ §=57,8 u 51,7 m. 1. —B coeannennn 1V, a rakxke
aas C(12) —8=69,1 m.x. (coemmnenne III) u 69,2 m. 1. (coemunenue
1V). Aromam yriepoaa C(14) u C(13) cOOTBETCTBYIOT CHPHAJbI C XHMH-
yeckumu casuramn 116,4 u 136,5 M.t s coennnenns 111 n 117,4 n135,7
M. 1. aas coepunenust 1V coorserctBenHo (raGi. 1). D10 CBHAETENbCTBYET
0 NMPOTEKAHHH pPeaKUHH MeXK1y COeAnHeHHeM | H aJJHIAaMHHOM @O CcXe-
me (3).

Peakuuio coeanneHust 1 ¢ aHHIHHOM TNPOBOJMJH MPH MOJBHBIX COOT-
wowennsax 1:1 u 2:1. B xoiae peaxuuu 0oGpasylorcst NPOAYKTHL MOHO- H
JHIPHCOCAHHEHHS:

¢ 0 \-NH, + CH, —CHCH,0(CH,),Si(CH,),08i(CH,),H —
N o/

[}
/\O/\\I(H JCH, CH(OH)CH OCH CH CH S1(CH OSx(CH,)2 H+
15\ !
v
/< /<N (CH.CHOH/CH.OCH 1).0SI(CHy)H, (1)
15 [ |
16 17
VI
ITpi MOILHOM COOTHOMICHHH coeunenus [:anmmui=1:1 coeanHenue
I BeTynaer B peakiuio HOMHOCTbIO, a auuwiand — na 91%. Tlpu stom obpa-

3yeTCs MpeHMyIecTBEHHO MpoAyKT Mononpucoeunenns (90%), a mpoaykr
JAUNPHCOCAHHCHHS 06PasyeTcs B KOJIHYECTBE 10%, uto yKkasbiBaeT Ha GOJb-
WIYI0 PeaKIHOHHYIO CHOCOGHOCTL ONHOTO H3 aTOMOB BOOPOAA B AMUHHOMH
rpynne aHHJIWHA IO CPABHEHHIO CO BTODOi.

Cnektpst IMP 13C coexnnenni V u VI (raba. 1) coOTBeTCTBYIOT
NPEeAJIOZKEeHHbIM CTPYKTYpam, 4TO MOJATBCPKAACTCS MNOABJICHHEM CHIHAJOB,
cootserctayioutnx atomam yraepoaa C(I11)—47,1 m. . (coeannenne V) n
47,2 M. a. (coemunenne VI), C(12) —69,1 (coenmnenne V) u 69,2 m.x
(coennuenne VI).

Pazanune B PEAKIHOHHON CIOCOGHOCTH aTOMOB BOAOPOAA AMHHHOMH
CPYNIBL AHHIHHA 3HAUTEJbHO Gosblie, yem Aus ammmiamuna. Tax, npn
MOJIBHOM COOTHOLICHHH HCXOAHBIX PEAareHtos, coeiuuenue I:anuamn u co-
cnunenne 1:anmuaamui=1:1 MOJbHOE COOTHOWIEHHE NPOAYKTOB MOHO-H
JHOPHCOCAMHCHHST B TMPOAYKTAX PEAKIHMH TMOC/Ae €ro 3aBeplieHHs s aHi-
anHa W asanaamuna cocrapasior 0,933 u 0,067 u 0,745 u 0,255 coorser-
CTBCHHO.

B oGumem BHIe B3aHMOJACHCTBHE AHHIHHA M aJJHJIAMHHA C CORMHHE-
uieM | MOKHO ONHCATh Kak ABYXCTymemuaTii mporecc ypaphennsmi (5)

(6), a AusTHAAMHHA C cOeJHHeHHeM | —Kak OAHOCTYNEHYaThlil, — ypas-
nenuem (5):

R

D+F = A, (5)
K,

A 4+F£A, (6)

rae D — amun, F — coenunenne .
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)

YV4HTBIBAS, UTO C AHHJIHHOM NDH MOJbHOM cooTHomennu 1:1 u ¢ 24
MHAAMHHOM —1pu 1 :4, NPOAYKT NHNPHCOEAHHEHHS OGPA3yeTCsi B HEBH
UHTEJPHOM KOJIHYECTBE, BKJIALOM BTOPOHl CTaiiH MOXKHO npene6peub. ITo-
JTOMY JlaHHBIE DEAKLHH MOTYT DACCMATPHBATHCS KAK OAHOCTYNEHUATbIe,
KOTOpLIC ONHCLIBAIOTCA ypaBhenueM (5). 3HaueHHs KoHCTaHT ckopocreii K
B 3TOM Cllyyae MOTYT GbITh BHIYHCICHB MO (BOpPMYyJIaM:

1 P%

e, LU o 7.
|Fl, 100 — P% 0
(nast peakuuu ¢ coeannenuem I) u
100R — P
400 -—ap (8

Di, — [Fly
(115 peaxuMn aJJIMJIaMHHA M JHSTHJIAMHHA C COEIHHEHHEM 1), rne P—
wousepenst I 8 %, [D]o u [Flo— HeXOaHbe KOHUEHTPALHH aMHHOB H CO-
enunenns I cootsercTsento, a R = -:F]LL'

)

Hsyuenne KuHeTHKH peakuuwu npm BsauMoieicTsmi coeimmenms Ic
ANNHIAMHHOM H JHITHIAMHHOM 10 H3MCHEHHIO COACPIKAHHs COCTuHeHHs [
B PCAKUHOHHOM CMECH B XOle PEAKUHH M MOCJACAYIOUM{l AHAMH3 NPOAYK-
TOB PCAKUHH B COOTBETCTBHH C NPEACTABJCHHBIMH (hOPMYJAMH NOKA3LBA-
10T XOPOWIYIO KOPPEISUHIO 3KCIEPHMEHTANLHBIX AAHHBIX C HHMH.

3navenns K s Beex paceMOTpeHHbIX peakimi npHBeAeHbl B TalI. 2.
Conocrapienne KOHCTAHT CKOPOCTeii NEPBOf CTAJAHH NOKASLIBAET, YTO OHK
GaH3KH MEXKAY COGOi H HECKOIBKO YMEHbIUIAIOTCS B PSdy:

CH,=CH—CH,NH, > <O>NH2>(C2H5)2NH
Ha ocHOBaHHH MOJLHOIO COOTHOLICHHS MPOAYKTOB MOHO- 1 AHNDHCO-
C/IMHeHHs! AHWJIMHA K COCAHHEHHIO | (NIPH MOJLHOM COOTHOLICHHH pearci-
108 1:1) u ananaamuna x coemunennio I (4:1 u 1:1) mo YpaBHeHHUIO,
BLIBECHHOMY B COOTBETCTBHH C paGotoil [6], ais napasieinbHo-nocaeno-
BATCJILHON JABYXCTYNEHYATOH PEAKIHH OBIIH  ONPEeIEJCHH  COOTHONICHUS
KOHCTAaHT CKOPOCTefi MepBofi H BTOpOi cTaxmm mpouecea mo (opmysaanm:

Al _ [Fly
[Dl,  [Djy {Dj,

Pacuer xow tia opannn suavennii Ky n Ko 3 coornomenus
CKOPOCTE peakuuit NOATBEPIKIACT, YTO B CIyYae AHHAHNA 3HAUCHIC K,
SHAYHTE/IbHO MCHBIIC, YeM B CJyyae aJJHjaMuHa (TaGa. &

75:C xumnueckas, 7. 19, No 2
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B HK-cnekrpax coeansennii 11—V OTCYTCTBYIOT MOJOCHI nomﬁm-
#Hsi g obaacti 3060 u 915 cM™', xapakrepubie s 3MOKCHAHBIX 5;‘?;*
TO yKasHBACT Ha HX NOJMHOE PACXOJOBAHNE B Xode peakiii. B 1o me
BpeMd, B cnexrpax coegunennii 1I—VI nossasercs wmmpokas nosoca mo-
raoutenus B obaactn 3400 cM~! xapakrepuas s THAPOKCHJIBHOM TPyHnH,
2 HMHTCHCHBHAs nosoca norjomenns  2115—2120 eu—t, XapaxrepHas jus

Si-H rpynn, coxpansiercsi [7).

B SIMP 'H cnektpax coexunenmuit 1—V] (traba. 3) B o6aactu Cub-
HbiX moaeit (1,6—1,7 M. 4.) nposmasiores curnans H (5) u H(6)mernie-
HOBLIX NDOTOHOB B BHAe ABYX HaJOKEHHBX TPHIJCTOB ¢ cocednnmn H (4)
u H(6) mernaenoBumu npoToHaMu npH 6=3,2—34 u 0,4—0,6 M. 1. coor-
serersenno. B cnektpax SIMP 'H coepnnennii 111 y IV TIPOSIBIISIIOTCST CHI-
naast s H(13) w H(14) npn 6=50 u 58 M. 1. (coex. III) u 5,1 u 58
M. A (coea. 1V). Curnann B oGaactu caaGuix noseii (7,0 M. 1) aas co-
eaunenuii V. on VI npuuaasekar mpotonam apoMarmueckoro Kouibita. CHr-
Haunl ¢ ueutpom npu 4,0—4,1 M. 4. yKa3wBaloT Ha HagHuHe nporona Si-H
B coejnbennsx [—VI. Curnans mporonos H(1) u H(2) (coexn. 1) nposis-
JSAIOTCSL B BUAE CJOXKHBIX MYyJbTHIJIETOB B 06JaCTH 24 1 29 M. 1 coor-
BeTCTBEHHO.

Hexoropuie (usuko-xumuueckue cpoiicrsa, MOJIEKY/ISIPHBIE  MaCCH,
SJCMEHTHbBIH COCTAB M BBHIXOA COAHHeHHiI [—VI NpHBEACHb! B TabJnue 4.

Takum oGpasom, onpesenens cocras u crpocuie TPOAYKTOB PEAKLUHH
KPEMHHAODPraHHYECKOrO SMOKCHAA C OPraHHUCCKHMH aMUHAMH.

AHanus NOJyYeHHBIX DE3YABTATOB MOSBOJAET CHCAATE CJICAYIOIIHE Bbi-
BOAK.

B nauoit cepun mpoaykros packpbitie SMOKCHIPYNNBL BO BCEX Cay-
4aAX NPOH3OWLIO mO a-mpucoeiuneniio. IIpn natnunn B Mosekyie awiuua
ABYX aTOMOB BOJAOPOAA y 4TOMa a30Ta 0GPA3YIOTCH NPOLYKTH MOHO- H /H-
npHCOCAUHeHHs. BHXOA MPOAYKTOB MOHO- 1 AHIDHCOCAMHCHHS 3aBHCHT OT
COOTHOLICHHS! HCXOAHBIX PEATCHTOB U MPHPOAL AMHHA.

Paccunrann xoncranru ckopocteft Ky u Ko ans peakunit 1-(&
Aokcunponna)-1,1,3,3-rerpamernancuiaokcana ¢ JAH3THIAMHHOM,

MHHOM # aiHHHOM. CONOCTaBieHHe KOHCTAHT CKOPOCTCH NepBofi crajun
PCAKIUHH NMOKA3aJI0, YTO OHH GJH3KH MEXKAY COGOi H HECKOJIBKO YMeHbla-
JOTCSA B PALY: AIHIAAMHH > AHWJIHH > AHSTHIAMUK,

T roc y

. M. Jixasaxmusnis Tocrymmao 12.10.1991
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D. U. MURACHASHVILI, L. M. KHANANASHVILI, N. I. TSOMAYA,
V. M, KOPILGV, M. I. SHKOLNIK

THE SYNTHESIS OF ORGANUM - SILICON AMINOALCOHOLS
ON THE BASE OF EPOXY FUNCTIONAL DISILOXANE

Summary

The reaction of organic amines with epoxy terminated disiloxane was
investigated.

Spectroscopic  studies of the resulting dimethylsiloxanes with tertiary
and secondary amine endgroups show, that €poxy ring opening oecurs enly
by a-mechanism.

The ratio constants K, and K, jof [reacticn 1-(2-giyci idoxypropyl) - 1,
1, 3, 3-teframethyldisiloxane with dleihylammcx allylamine and aniline were
calculated.
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LOIOGMBITML BIGENIGIBINS SSORIFNNL FSBEI
M3BECTHSI AKAJEMHH HAVK TPY3UH
303006 LIGOS 1993, 1. 19, Ne 2 CEPHST XUMHYECKAS

UPC 547.857.7 455.057. : 577.113.6
M. O. TAKTAKISHVILI

TWO APPROACHES TO THE LARGE-SCALE SYNTHESIS OF
OLIGONUCLEOTIDE DITHIOATES

The development of high yielding, rapid methods for the synthesis of DNA
and RNA has been proceeding, using different synthetic approaches. The com-
paratively slow liquid-phase phosphotriester approach [1—7| has been used for
large-scale synthesis of oligonucleotides. This approach makes possible the
synthesis of pure samples of oligonucleotides in amounts sufficient for X-ray
analysis, therapeutic applications and other purposes demanding the large quan-
tities of nucleotide material.

On the other hand, for most biological investigations - those, that need
far less than one optical unit amount of synthetic DNA or RNA - the small-
scale, rapid solidphase approaches using phosphotriester [6,8 —22], phosphit-
triester (phosphoramidite) 8, 9, 23—50j, or H-phosphonate [51—65] chemistry,
have been shown to be efficient.

The further development of these methods has been directed recently
towards creating artificial DNA analogs, bearing modifications in the sugar,
in base [66—77] and in phosphate [78 — 80} portions of the DNA molecule.
The modifications at the phosphate internucleotide linkage [78—80] are located
on the extermities of DNA duplexes, being accessible to chemical reagents,
solvents and profeins. Reporter groups at the other sites of DNA macromole-
cules, such as sugars and bases, are stericaly less accessible, their function
masked by intercalation. Other secondery effects, such as alteration of the back-
bone conformation and interference with the original structure should be con-
sidered as well.

Modifications of phosphodiester internucleotide linkages can generate such
derivatives, as oligonucleotide phosphotriesters [81 — 84], alkyl(methyl) phosp-
honates [85], phosphoroamidates [86 — 90], alkylphosphorothioates [91], phos-
phorothioates {86, 92, 93] and phosphorothioamidates {91]. These analogs con-
tain achiral center at asymmetrical phosphorus and they usually are mixtures
of 2" diastereomers. The only analog in these series, that is free from this
serious disadvantage, is the dithioanaloge of DNA, with sulfur atoms bound
to phosphorus at the nonbridging valences [91.94 — 104}. Similar to natural
DNA, it is achiral and conserves ionic character of the internucleotide linkage
178], is stable to chemical hydrolysis [101;. Unlike natural DNA, dithioates
are also stable to enzymatic degradation {94 — 97], possess autiviral activity
105.- 108} and thus may be of potential therapeutic value [106—108].

Dithionat oligonucleotides can be selectively functionalised by oxydizing
in the presence of alcohols or amines, or, alternatively, alkylating the depro-
tected DNA in order to introduce reporier groups. The polinucleotides, having
102




spin labels, markers, avxochromic groups (dyes), or site specific reactive xfé a
dues, designed for verious biophysical and biochemical applications could be
obtained in this way.

All these approaches, for the synthesis of natural, non-modified DNA
[1,2,8,9,23—30], have been tried out for the synthesis of the dithioate DNA;
So far, H-phosphonothioat™ approach [91,94] has not yet proved its efficiency.
the thioamidite method [109—114} showed to be most promising for the rapid
synthesis of small amounts of dithioat DNA, while the triester method 103 |
proved to be good for the large scale synthesis of short oligonucleotide dit-
hioates.

In this paper we present the results of our attempt to use both these
approaches for the large scale synthesis of oligonucleotide dithioates.

Prosphotriester Synthesis or Phosphordithioates in Solution.

Preparation of fully protected dithioate triesters was accomplished by a
modification of the published procedure. Nucleoside f-cyancethyl-diisopropyl-

(Me)yTy0 ’75% i (Me)szﬂngB’ i (M@Jeﬂy}

Gioph, &7 O | R p [ S,
et Ged” (2]
a) g 92 (s

(M0 B
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. - 55
am 7o PG
(1) — (Liiii) 570
(| T s
HovpB p /,,,
RS‘P'” <0
cen] s ) 95
(W) 95

Scheme 1. Synthesis of fully protected pmsp}mnuhlhirnt triesters and dinucleotide

SN\
\\,/ c

Cl

dithjcate. Schemes 1, 2, 3: R=CH,

R=Ac, B=B'=T (a); R*—Ac, B=C", pi
CO(CH,),C00—PEG, B=B!=
RSH, 2 mmol tetrazole in 4 ml X

{oluene—lutidine (19 : 1), 1 hour. (i
in CH,Cly, 0° 15 min. (iiiii) | mmol (IV), 1,5 fitaet
NMIm ln5 m! of THF, 2 hours. (iiiiii) 2mmol of (VI
of CH,CN, 3—5 min, 10 ml | M S, solution

3 mmol of
—Py (91 1), 2 hot

amidite [1] reacts with 2,4-dichlorobenzylmercaptan in the presence of exsess
tetrazole to afford the B-cyancethyl-s-benzylphosphite, which is oxidized in
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357
situ whith sulfur to afford dithioate triester monomers. The products “#i-Beé V1o

purified by precipitation into pentane to afford stable white powders. (Dithi-
oate of G was further protected at this point as its 1,2-diisobutyryloxyethy-
lene adduct).

Detritylation is carried out using 3°/, TCA in methylenchloride. The
product is purified by chromatography and than precipitated into pentane to
give the pure 5'-OH dithioates (IV) in 90/, yield. The removal of the f-cy-
anoethyl group was accomplished by treating the triester dithioate with a 1:1
mixture of triethylamine and acetonitrile. The reaction is complete in 1 hour.
After chromatographic purification and precipitation into pentane the pure
triethyl ammonium salts (I1I) are obtained as white powders in 75/, yield.
(Evaporation of triethylamine/acetonitrile affords the triethylammonium salts
that are suitable for further elaboration without purification).

Triester coupling was carried out using a slight excess of (III) in THF.
To a mixture of (IV) and (III) in THF was added 5 equivalents of TPSCI
and 15 equivalents of N-methylimidazole (scheme 1). Reaction is monitored
by tle. After work-up and chromatographic  purification yields of dimers obtain
ed were 65— 45%. Mmolar amounts of dimers (trimers, tetramers) were
obtained in this manner.

Thioamidite solid-phase approach.

Our another attempt for the large scale synthesis of oligonucleotide
ditioates was so called “solid-liquid - phase” approach [116], using the mo-
nomethylether of polyethyleneglycol as supporting polymer [116] and thio
amidite chemistry for chain essembly [109—114].

Antill now the solid-phase oligonucleotide synthesis |8 —53] was
invariably carried out using insoluble high-molecular organic resins and
(or) inorganic polymers as supports-In spite of its advantages, the solid -phase
approach requires large excesses of reagents. Of particular significance is the
act, that the chain-elongation step isn’t successfully complete, unless many-
fold excess of valuable nucleotide reagent is usud.

Repla the insoluble polymers with more universal supports, such
as modified cellulose {117}, or PEG [116], that are insoluble in unpolar,
but well soluble in polar solvents, makes it possible to preserve the advan-
tages of solid-phase approach of purification of product, together with the
possibility to perform the coupling reaction in the liquid phase with only a
modest excess of r thus combining the merits of both liquid — and
solid-phase methods.

Here we report, that, octamer dithioates CBLT(S,) and Ty(S,) have
been synthesized, using the solid-phase thioamidite approach. The method
is very efficient and allows large-scale synthesis of pure oligonuleotides
with the chain length up to 8 nucleotide long. The small scale control
liquid - phase thicamidite synthesis of the same octamers was carried out in
parallel (scheme 2).

It is well known, that the amidite synthesis of oligonucleotide dithio-
ates is accompanied by formation of a number of by-products [37], so that
the outcome of the desired product doesn’t exceed 50—55%. This impelled
us prior to the assembling of long sequences to study the reaction mixture,

obtained when liquid—phase internucleotide coupling reaction is carried out to

give common dimers (VII) (scheme 2).
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Unexpectedly, the spectra of the reaction mixture showed absea&eﬂ;}iﬁ-‘iuu
starting thioamidite. Though taken in 2-fold excess, it is fully expended as
far as the big part of it is wasted throught its conversion into by-products.
So, no less than 2,5 fold excess of thicamidite is necessery for high yield of
condensation.

- QL (idiv), 6 disles (""’)ﬁ”kj

P
P B Rs}
o
f

Scheme £. Liquid-and solid-phase synthesis of octanucleotide dithioates

The additional study of the first and the second steps of the coupling
rezcticn shews  that the major preduct of the reaction mixture is the
ccupling reecticn preduct-desired dimer dithioat (bonds at 191 ppm prior—
and at 93 ppm —fafter sulfure oxydation). Minor signals, corre:ponding to
seme  sice-reaction-preducts  have been defected and identified. The by-
preducts are generated by the reactions of dismutation, oxygenation, hydro-
lysis and Arbuzov rearrangment of unstable trivalent phosphore compounds
in {ke presence «f fetrazcle (scheme 3).

During tke chrematogrephic purification of coupling reaction produet
west of these by-products (111, 7X — XI) were isolated individualy and den-
tified by “P-znd "H-NMR-specira (see experimental).

5 mmol e contrel synthesis inscluticn of Ty(S,) (VIIIa) and CP2T(S,1
(VIIIb) gave &8 end 24 A 260 OD cf cctamer, that correspends to 10% overal(
yield for 7-step synth

The func aiion of PEG with the 6"-0-dimethoxytrityl-3-O-
succinate was carricd out according to [116, 117] and gave the loading value
of 154 mkmol nucleoside per 1g of PEG. The capping with acetic anhydride

and DMTr—acid—ccprotection followed, to give functionalised PEG, ready
for chain essembly.

The cepping step was also excluded from the synthetic protocol as unef-
ficient, apparently causirg nothing but the darkening of the sample and crea-
ting edditicnal difficulties to get rid of pyridine.

Detritylaticn is reversed by excess of released tritanol and could not be
accomplished in cre step procedure. After removing tritanol by precipitation
of polymer in ether, the detritylation has to be repeated. Removing of T A
and sulfure slso required 2 - fold work-up of the reaction mixture.

Chromatographic purification of PEG— oligonucleotide on silica - gel
end removirg of TCA by extraction with aqueous NaHCO, didn’t work
efficiently encugh and was not persued. Following the general prctocol [116],
the cctamer C,T-PEC(S,) (VIIIb) was synthesised on 1,2 mmol scale. The
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31P . NMR - spectra of the crude product of these 7.step synthesis WaS:‘/‘;ﬂ/L)J(UJ’J 09

much similar to the spectra of the reaction mixture of coupling reaction for
synthesis of dithioate dimers in solution (see above), excepting that the peaks-
bonds were broader. The major peak in the range 96—93 ppm (44,5%) cor-
responds to the dithioate material. The peaks for by-products (25,5%) are
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owing to the side-reactions, such as: oxvgenation (peak for monothioate triester
at 26 ppm, 0,5%), hydrolysis (H-phosphonate at 10—8 ppm, 0,5%), hydro-
lysis, followed by oxidation with oxvgen (monothioate diester at 56 ppm,
5,5%) — or -oxidation with sulfur (dithisate at 116 — 113 ppm, 4%), and,
finally, chain branching reaction (trinuclestide thioate at 68—65 ppm, 15%)-
Besides this, the polymer-oligo-sample is contaminated with some soluble
106

49



impurities (29%) as well, (such as o‘(ygma’tun product of thicamidite ﬁ’uuu
30 ppm, 9%) and other peaks (20%)), that could not be fully washed  away
and are also present in the spectra. 2-fold recrystallization of the (VIIIb)
sample for NMR-spectra (in course of which 40% or the meterial is lost)
results in lowering, shrinking of amount of soluble impurities.

Comperatively small-scale synthesis (0.1 mmol) of T,-PEG (S,) (VIIIa)
was carried out next, now using the 3-fold cxcess of thicamidite. The
“P.NMR-spectra  of the resulting crude FEG-bounded octamer (VIIa)
gives the following ratio: desired product and ail other compounds, contain -
ing phosphorus dithioat 58,5%;: by-products 27,5%; soluble impurities
13,5%. To our opinion, the balance could not be raised still higher, it
really reflects the actual limit of possibilities and of resolution of PEG —
supported thioamidite synthetic apporoach.

MATERIALS AND M

HODS

1H—NMR—and *’P—NMR-—spectra were recorded on a Varian Gemine
300 or a Joel 90 QX spectrophotometers in denterated chloroform, with chlo-
roform as internal standard (1H — NMR), or with 85% phosphoric acid as
external standard (*P--NMR) Thl\ l chroma iuﬂraph} (tle) was carried
out on aluminium backe: 4500 0,2mm, Merck). The tle
plates were developed in systems: A: acetone —ethyhlacetate — water 10: 5+ 1;
B: 10% CH,OH in CH,Cl,. Preparative chromatography was performed by flash
column chromatography on MN—kieselgel 60, 230 —400mesh ASTM (Macherey
Nagel, Dueren) and on Silica-gel 100 C;-reverse phase (Fluka). Reverse-phase
HPLC was carried out on liquid chromatograph Waters 745/745B.

Following reagents were used directly: Polyethylenglicol monomathylet-
her 5000 (Fluka), 1H—tetrazole (sublimed, 99%) (Aldrich), sulfure (sublimed)
(Merck), diethylether (anhydrous) (Mallinckhrodt), 2,4 - dicylorobenzylmercap-
tane (Lankaster Synthesis), pirrolidine (99%), dicyclocarbodiimid DCC, 4-di-
methylaminopyridine (99%), thiophenol (99%), carbon disulfide (anhydrous)
(all reagents—Aldrich), acetonitrile for reverse-phase chromatography (HPLC—
grade) (BJ Brand High Purity( (Burdock, Jackson);

Triethylamine (99%) (Aldrich) for TEAB—buffer was freshly dis'illed-
Methylene chloride, acetonitrile, pyridine (all — Mallinckrodt) were freshly
distilted over calcium hydride and degased with argon.

Deoxyribonucleotides were purchased from Aldrich. 5 —O—dimethoxyt-
din—3'—yl) S—(2,4—dichlorobenzyl), N diisopropyl— (I) —and
dinophosphorothioamidites (VI) were synthesized according to [113].
nthesis of triester dithicat monomer—Q (5’~dimel-
lioxytritil nucleside) O—(B—cyanoethyl) S—(24—dichlo-
zyl)phosphorodithioate(li). 2 mmol of 2,4 — dichlorobenzyl-
(386 mg) and 2,5 mmol of tetrazole (175 mg) as solution in the
mini volume of CH,CN were added to 1 mmol of amidite (I) in 5 ml of
CH,CN. After 1-~2 min the abundant precipitate of crystalline diisopropila-
minohydrotetrazolyd falls out. After 40 min 10—old of 0,01 M S; in
toluene—lutidine (19:1) was added and the mixture was stirred for 1 hour.

The general work-up followed: the mixture was taken up in 100 ml
ethyl acetate, washed with aqueous NaHCO; and brine, evaporated, coevapora-
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ted twice with ethanol and toluene and purified by the silica-gel chromﬁf‘i}f;ﬁjﬁuw
raphy, eluting the triester monomer (11) with 2—3% CH,OH in CHCl,.

ceDeprotection was carried out according to [103].

O-Thymidine—3"-y)O— (B-cyanethyl) S— (2,4 — dichlorobenzyl)
phosphorodithioate (IVa), R, 0,45 (system B), NMR (CDCl,): &, 94,386;
Sn 10,098 (s, I1H, HN-3), 7.495 (s, 1H, H-6), 7.374—7.168 (3H, arom),
6.157 (t, J=6.75 Hz, IH, H-1'), 5.277 (1H, H-3) 4.227 — 4.048 1+
+3x2H, H-4/, SCH,, POCH,, OCH,CH,CN), 3.801 (br s, 2H, H-5"), 2.717
(t J=4.95 Hz, 2H, CH,CN), 2.386—2.332 (2H, H-2). 1.810 (s. 3 H, CH,)-

Triester coupling reaction. 1.5 mmol of P-component (mono—
or oligonucleotide dithioat triester) was dissolved in 10 -fold amount of
Et;N —— CH,CN (1:1). After 2 hours (tlc control of completness of ce — groun
removal) the mixture was evaporated with CH,Cl, or THF to remove Et,N.
1 mmol of OH—component was added and the mixture was made anhydrous
by 2—fold evaporation with CH,Cl, or THF. 3 mmol of TPSCI (900 mg) and
6 mmol of NMIm (500 mg), dissolved in minimal volume of THF were add-
ed. The volume of reaction mixture should be reduced by evaporation, it nec-
cessery, to obtain sirup-thick consistency. After 2 hours (tlc control of comp-
letries of coupling) the mixture was quenched with equal volume of Py—H,0
(1:1). After 15 min (or 1 houre for G—contaming oligonucleotides) the mix-
ture was worked up as for the triester monomer synthesis. Oligonucleotide
dithioates were purified by silica-gel column chromatography eluting dimers—
tetramers with 3—8% CH,OH in CH,Cl,.

Thicamidite coupling reaction (chain elongation procedure) for the liquid-
phase—(or PEG—supported solid- hase) synthesis [94—96, 99, 113, 114]. HO—
component of coupling reaction (3'— protected mononucleotide, — oligonucle.
otide — or PEG - oligonucleotide dithioate) was dried by evaporation with
CN,Cl, or CH,CN. 3—fold excess of tetrazole, dissolved in CH,CN, was addi-
ed and the mixture was evaporated to dryness. Separatly, 2—fold excess (for
solution synthesis)—or 3—fold excess (for solid-phase synthesis) of thioami-
dite (VI) was dissolved in the minimum volume of CH,CN and as one portion
was added to the dry mixture, withour stirring it. The reaction mixture was
stirred than, until OH—component and catalyst were fully dissolved, stirred
additionally 3 min (for liquid-phase synthesis) — or 5 min (for solid-phase
synthesis) to make sure the coupling is complete.

Such sequence of reagents mixing is principal, as it ensures constant
many—fold excess of the thioamidite in course of the coupling reaction.

10-fold excess of sulfure, as saturated solution in Py-CS, was added
and the reaction was left overnight. The usual 199, 113] work - up followed
(itis: replace the solvent with ethylacetate, filter free from sulfure and pu-
rify through® silica-gel chromatography). The yields of the coupling reaction
after purification are 60 — 70% (for (Me),Tr — dimeis (VII)) and 50— 60%
(for longer (Me),Tr—oligonucleotides), Further purification for these compounds
was done after the detiitylation.

For the PEG—supported synthesis the reaction mixture was worked-up
differently. As far as it could not be evaporated in vacoo without darkening,
excess of sulfure could not be removed by one-step work-up. So, the mixture
was filtered free from undissolved part of total sulfure, precipitated in 10 —
15—fold excess of anhydrous cold diethy! ether {116}, taken up in ethyl ace-
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tate, filtered free from sulfure, reprecipitated in ether and dried 5 mify in;
vacoo, to give pure product (tlc control gives the only spot with R; = Qiggsarngs
tem A) or R;=0.3 (system B), developing orange upon spraying with acid)
with 95% yield (yield is estimated by the weight of the dry sample); accor-

ding to the tritanol test the yield is higher, than 100%).

Detritylation was carried out with the 5—fold excess of TCA as 3%
solution in anhydroun CH,Cl,, 15 min at 0° [116]. The liquid-phase synthe-
sis intermediates were than worked-up as in [103].

The PEG — oligonucleotide detritylation mixture was precipitated in
ethyl ether, precipitate taken up in anhydrous CH,Cl, and detritylation-
precipitation was repeated (the precipitate is extensively washed free from
TrOH and TCA, until no more orange is visible) to give the pure product
with R: = 0 (system A) and R,=0.3 (system B) that is no more orange upon
acid spraying. (Can be developed as blue-brown upon spraying with mixture of
phenol - cone. H,SO,—ethanol (2: 2: 96)).

O—(@3—O0—Acetylthymidine =5 —yl) O—thymidine—3
—yl) S~(2,4~dichlorobenzyl)phoaphorodithioat (VIla),
R; = 0.45 (system B). 60%, NMR (CDCly) 3, 96.709, 95.565; 5, 10.147 and
10.0 (2xs, 2x 1H, HN—2), 7.514 and 7.364 (2xs, 2x1H, 6—H), 7.331—
—7.163 (3H, arom), 6.276 and 6.267 (2xt, J—1,5 Hz, 2x1H, H--1") 5,245

t, J=5,5 Hz, 1H, H—3') and 4.990 (d, J=25 Hz, 1H, H—3"), 4.202 (2x 2H,
(H—4" and POCH,—5'), 4.148 (2H, SCH,), 3.828 (2H, HOCH,—5'), 2.361—
—2.350 (br s, 2 2H, H—2) 2.065 (s, 3H, CH,CO), 1.875 and 1.814 (2x 2H,
GH,).

O~(3’—Acety]thymidine—S'—yl) O—(@#—N—bezoylcy-
tidine—3—yn S—(2, 4—dichlorobenzylphosphorodithi-
oate (VIIb), R;=0.45 (system B) 60%, NMR (CDCLy): 3, 95.40, 93.95;
8, 7.60 (s, 2x 1H, Hi—6 7.41 and 7.16 (2 d, J—4 Hz, 2 x 1H, H—5 and
H—6 CB), 7.38 7.19 (8H, aril), 6.19 (2Xq, J=10 Hz; 8Hz; 2 x 1H, H—1),
5.28 (t, J=8 Hz, 1H, H —3') and 5-04 (2xd, J,=25 Hz. J,=8 Hz, IH,
H—3), 4.22 (s, 2H, SCH,), 4.18 — 4.11 (2x2H, H—4’ and POCH,— 5').
3.83 (2H, HOCH,—5'), 2.57 and 2.35 (2xm, 2x2H. H—2), 1.88 (s, 3H,
CH,CO), 1.83 (s, 3H, CH,—5). Impurity: 5% Et,N:2.65 (q, J=10 Hz, 2H,
NCH,), 0.84 (t, J=10 Hz, 3H, CHy).

O—(— —O—Dibenzoylcytidine—5’~yl)07(4~ben_
royleytidine—3 —y1l) S—(2,4 —di chlorobenzylphosphoro.
dithioat (VII¢), R =05 (system B), 50%. NMR (CDCly(: 5, 95.64,

3,

94.37; 8, 10.23 (s, 2% 1H, CONH) 7.49 and 7.20 (2xd, 2x2H, H—5 and
H—6), 7.33--7.03 (18H, aril) 6.27 and 6.17 (2t, J=7 Hz,: 251 H, H—1),
5.25 and 5.10 (2x 1H, H—3), 4.27 (s,2H, SCH,), 4 ~—4.13 (2% 2H, H—4’
and POCH,—5"), 3.45 (2H, HOCH,—5'), 2.55—2.35 (2% 9H, 4 =01

No data for oligonucleotide dithioates, higher, longer than di
given here.

The main by- products (IXb—XI after detritylation) :

O — (4 —N— Benzoyleytidine) 6 — (2,4 —dic
NN—pyrroli inophosphorothioat (IVb), R, =
NMR (CDCl,): 5, 31.69 31.496; 5, 8.47 and 7.08 2 X X 1H, H-
H—6), 7.85 (d, 2H, H— 1 ar {2 H, H—3 and H—
7.51 — 7.30 (4H, arom), 6 1), 5.2

mers, are

hlorboenzyiy
0,55 (syste

B),

(t, 1H,

- T
S brs, 1H, H—3")



(d, 1H, H—4"), 2.96 (2H, SCH,), 3.88 (br s, 2H, H —5), 3.05 (br s,fu}[u iy
NCH, pyrrolidine), 2.67 and 2.28 (2 m, 2H, H—2'), 1.34 (t, 4H, I\CH‘M{JJ‘JJJJJJ
pyrrolidine).

0—(@4—N—Benzoylcytidine—3—yl) bis—S — (2,4 —dichlo-
robenzyl)phosphorotrithioat (Xb), Ry= 07, NMR (CDCL): 3,
109.563: 3, 8.36 and 6.83 \2xd, J=10 Hz, 2% 1H, H—5 and H—6), 7.91
(d, =10 Hz, 2H, H — 2 and H—6, Bz), 4.44 (t, J = 10 Hz, 2H, H—3 and
H—5 Bz) 7.52—7.15 (7H, arom), 6.18 (t, J=8 Hz, 1H, H—1"), 5.37 (2xd.
J,=15 Hz, J,=5 Hz, 1H, H—3'), 4. 28 (br s, IH, H—4'), 4.10 and 4.05
(2xs, 2 2H, SCH,), 3.88 (q, J=10 Hz, 2H, H-5'), 2.65 and 2.30 (mx 2,
2H, H—2"). Impurities: 2—3% pyrrolidine or 2--3% Et;N.

Tripyrrolidinophosphorothioat (C,H,N=)PS, R; 075
(system B), NMR (CDCly): 3, 64. 472: 3, 3. 054 —3.751 (g, J=6.3 Hz, 4H,
NCH,), 2.143—2.081 and 9019~1 956 (2 q, Jy.=18 Hz, J, ;=6.3 Hz, 4H,
NCH,CH,).

Compound with R, 0.65 (system B.). Could be O—thymidi-
ne—3 —yl)24—dichlorobenzyl) NN—pyrrolidinophospho
rothioat (XIb) (Arbuzov rearrangment product [113]. NMR (CDCly): 3,
89.979; Not adequately pure for tH—NMR.

Deprotection and purification.

Octamer dithioates, obtained through liquid-phase approach were den-
rotected according to [114].

Cliavage of oligonicleotide dithioate from polymer
support. After the last coupling PEG—-oligonucleotide dithioates (VITId,e)
were cleaved from PEG — support, prior to full deprotection. (VIll d,ej were
stirred at O° with 3-fold excess of 1M NaOH aqueous—ethanolic solution. Nc
acccmpaning  lost, cleavage, removal of N--benzoyl or S—dichlorobenzyl
protecting groups (with fcllowing monothicat diester formation) was observed
in these conditions. After 10 min tlc showed that (Me),Tr — containing spot
(R; O in system A) shifted from the start, to give a new major spot with R¢
0.3—0.4, corresponding to the crude octanucleotide dithioat. The spot for PEG
remains at start and is no more developed orange upon acid spraying.

The alkali is cautiously neutralized with the glacial CH,COOH (taking
care not to remove (Me),Tr—group) and, withcut further work-—up, applied
(on the silica-gel chromatographic column. The product was eluted with 8—10%
CH,OH in CH,Cl,. Following amounts of cctamers were isolateds (A&c)JTrC?’T{tS_,),
512 mg (14 % overal yeld). (Me),TrT(S), (0,1 mmoi
S @ (19% overal vield).

of S—dichlorcbenzyl—and heterecycli protecting groups
[114]. Octenucleotide was dissolved in 10 - fold volume of the mixtu thiop-
After 2 hours the on mix{ure was pre-
xane, centi r itated. Th
thiopheno

Cif

resultin
(Me), TrCH

NH, (2

vas than dissolved in 10—fold volume of conc.

-0.88) and heated for 6 hours at 55°.

aq ueou:
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Fig. 1.*Reversed-phase HPLC of cetamers: (Me),TrTy(Sy)=7 (a), (Me),TrC,T(Sy)7 (b)

and HOT4(S)~7 (c) on the column Partisel P x S 10/25 PAC C—18 Watman, in the

gradient of concentration of CH,CN in 0.1 M triethylammonium acelate (TAA), | H
7,9; 0,1 M TAA—95/, CH,CN in C,1 m TAA.

& ae
b1 =
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Fig. 2. Reversed-phase HPLC of octamers affer preparative chromatographic purificati-
on: (Me),TrTy(S,)"7 (a) and HO' (b) on the samecolumn, in the gradient of con-
centration of CH,CN in 0,1 M TAA, pH 7.5: 0.1 M TAA-—(0%, CN,ON in TAA.

100 OD of each crude octamer was taken for final purification by the
reverse-phase preparative chromatography. The column was prepared by sus-
pending 10 g of silica-gel C,; in 20 ml CH,CN, degasing, pouring the mix-
ture into the glass column and 11u v air pressure, by 10 — fold
volume of 0.1 M TEAB, pH 8.5. The octamer sample, as \uh"'nl] in 0,1 M
TEAB. was applied to the column and eluted with ste T ent: 0.1 M TEAB;
0—60% CH,CN in 0.1 M TEAB. (After chromatcgraphy is over, the column
can be regenerated washing it with 5-folc ume of CH,CN) (Fig. 2]

The samples were detritylated by d in 80% aqueous CH,COOH
(30 min), followed by evaporaticn t » or neutralizatisn with aqueous
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Fig. 3. UV shadowing photoghraph of electrophoresis on 20%, polyacrilamide/7M

urea gel of octamers. Lanes: HOTy(S,)=" (a), (M2),TrTy(Sy)~7 (b); (c—e) etalon-

control semples of deca — and hexadecanucleotide dithioates: (M3),TrT;y(Sg)=* (c)
(Me),TrN(S2)™ (d) ang (Me),TrT4(S)~™ (c)-

NH., than twice extracted with ethyl ether and once again purified by rever-
se-phase preparative chromatography (Fig. 2;.

The homogenity of octanucleotide dithioates was additionally controled
by electrophoresis in 20% polyacrilamide gel (PAGE) (Fig. 3).

Iv. Javakhishvili Tbilisi State University
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M. O. TAKTAKHIIBHJIH

JIBA MOAXOAA K IMPOKOMACIITABHOMY CUHTE3Y
OJIUTOHYKJIEOTH ], IUTUOATOB

Pesiome

Hcnoibays Tpus(GHPHBIA KHAKODA3HDBI METOA, CHHTE3HPOBAHpI MOJ-
HYKJIOTHX AHTHOATHbIE

HOCTBIO 3allL 1H TeTp

GJOKH (B MMOJSIDHBIX KOJHUECTBAX) M OKTaMepHble JHTHOAaTh (Ha 3a-

rpyskax nopsiaika 0,1 Mmousb). OcyllecTBien MpenapaTHBHblii CHiiTe3 OK-
TaHyKJICOTHI AHTHOATOB Ts(Sz) " C7T(52) B MacmTabax coOTBETCTBEHHO

10 PacTBOPHMbli B MOJAPHBIX PACTBOPHTENAX MOHOMETHJIOBLII 3(up no-

JIHITHJICHTTHKOJIS.

Paspa6oTan u NpeiNOXKeH HOBbIi METOX OYHCTKH  OJIHIO:

JMTHOATOB, CHHTE3HPOBAHHbIX TBEPAODA3HbIM MeTofoM. [l

NaOH nocaenruil cHavana OTIICHHAM OT NOJHMEPA-HOCHT

rpynusl, GioKkHpylonie (QYHKUHOHANbHBe TPYNAB H

OTCsl HeTPOHYTHIMH) ki

a, mpH 3TOM COXP
uueckas, T 19
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OHHOIl XpoMaTorpadueii Ha CHIMKarese, 3areM, neficTBHem THO(RAGLIEY™(
VAQIHIH AHXJIOPOEH3HABHYIO 3aLIHTY MEKHYKJICOTHAHOro (ocdoansiioatd!ids
(5'- (Me);Tr-3amuTy yAaAAIOT WM JKe COXPAHSIOT JO INOCJAEIHero srana
OUHCTKH) H OYHCTUJH TNpenapaTHBHOji oOpalleHHO-(}a30Boii Xpomarorpa-
¢ueit na crmikarede Cig Ha OOBIUNOMN HE3aBOACKON XpoMaTorpaduuccroii
KOJIOHKE, HaGHBaeMOll Ges HCIOJb30BAHHS BHICOKOTO AABJICHHS H MELIHPO-
BaHHsi HOCHTENsS. DJIOHDPOBAHHE OCYLIECTBHJIM TPAJHEHTOM KOHUCHTPALIH
aneronntpuaa s 0,1 M TIAB, pH 8,0. B oaun npuem Ha KoJoHKe ¢0 1001
CHJIMKATeJIs MOZHO OYHCTHTH 10 50 MI' OKTAaHYK/ICOTHJ AHTHOATA.

Q06IHIEVGS — JIMTEPATYPA — REFERENCES

I.Ttakura K, Rossi J. J, Wallace R. B. Ann. Rev. Bjochem., 1984,
53, 323—327

2. Narang S. A. Tetrahedron., 1983, 39 1, 3—6.

3.Stawinski J, Hozumi T, Narang S. A, Bihl C. P., Wu R. Nucleic
Acids Res,. 1977, 4, 2, 353—3

4. Van Boom J. H. Heteroc; 5 , 7, "197—1202,

5. Reese C. B. Tetrahedron., 1978, 34, 14. 3143—3153.

6. Pfleiderer W, Schwarz M,-Schirmeister H. Chem. Sr., 1986,
26, 147--154.

7.Narang S. A, Hsiung H. M, Brouseau R. Meth. Enzymol., 1978,
68. 90—98.

8. Gait M. J. Otigonucleotide synthesis, a practical approach. Oxjord: IRL Press,
1984, 7577,

9.Gait M. J, Matthes H. W. D, Singh M, Sproat B. S, Tit-

mus R.G. Chemical and
H. G., Lang A.) Verlag Chem

10. Matsuzaki J, Hotada
Lett., 1986, 27, 48, 5645—5648.

1. Hotoda H., Wada T., Sekine M,, Hata Ts. Tetrahedron Lett., 1987,
28, 14, 1681—1684.

122 Kamaike K, Hasegawa Y., Ishido Y. Tetrahedron Lett., 1988, 29,
6, 647—650.

13. Duckworth M. L., Gait M. J., Goelet P., Hong G. F., Singh
M., Titmas R.C. Nucleic Acids Res., 1981, 9. 9. 1691—1699.

4. 1te H., Tke Y., Ttakura K. Nucleic Acids Res., 1982, 10, 4, 1755 — 1768.

15, Efimov V. A, Reverdatto S V., Chakhmakhcheva O.G.
Nucleic  Acids Res., 1982, 10, 15, 6675—6683.

16. Etimov V. A, Chakhmakhcheva O.G, Ovchinnikov Y. A.
Nucleje Acids Res., 1985, 13, 8,"3651—3665.

17.Froehler B.Ct Matteucci M. D.J. Am. Chem. Soc., 1985, 107, 1,

ymatic Synthesis of Gene Fragments (Eds. Gassen
1982, i--42. B
H Sekine M., Hata Ts. Tetrahedron

278—284.

18. Sproat B.S., Rider P., Beiger B. Nucleic Acids Res., 1986, 14, 4,
1811—1823.

19.Sekine M., Hata Ts. J. Org. Chem., 1987, 52, 3, 946—951.

20. Tanaka Orita M., Uesugi S., Ikehara M. Tetrahedron., 1988,
44, 14, 4133—4138.

21.Pohet S., Huynh-Dinh T, Igolel J. Tetrahedron., 1987, 43. 15,
3481—3490.
22.Sproat B. S, Brown D. M. Nucleic Acids Res., 1985, 13, 8 2979—2987.

23.0gilvie K. K, Nemer M. J. Tetrahedron Lett.. 1980, 21, 39, 4159—4162.

24. Matteucci M. D, Caruthers M. H. J. Am. Chem. Soc., 1981, 103,
9. 31853188

25. McBride L. J., Caruthers M. H. Tetrahedron Lett., 1983, 24, 2,
241--249.

2. Caruthers M. H, Beaucage S. L Becker C., Efcavitch
J. W, Fisher E. F., Galluppi G, Goldman R. A, deHa-

14



seth P. L., MartinF, Matteucci M. D, Stawinsky
Genetic Engincering (Eds. Setlow. J., Hollzender A.) New York: Plenum Press, |
4, 1-17.

7. Carutheri M. H. Chemical and Enzymatic Synthesis of Gene Fragments, A

Laboratory Manual (Eds. Gassen H. G., Larg A.) Verlag - Chemie, Weinheim, Fede-
ral Republic of Germany, 1982, 72—79.

%.Seliger H., Klein$., Narang C, Seeman-Preising B.,
Eiband J., Hauel N. Chemicel aud Enzymatic Synthesis ot Gene Fragments,
A laboratory manual (Eds. Gassen H: G.. Lang A.) Verlag - Chemic, Weinheim,
Federal Republic of Germany. 81—96, 1982.

2. Winnacker E. Dorper T. Chemical and Enzymatic Synthesis of Gene
fragments, A Laboratery Manual (Eds. Gassen H. G., Lang A.) Verlag - Chemie,
Weinhein, Federal Republic of Germany. 1982, 101—113.

30. Barone A. D, Tang J. Y. Caruthers M. H. Nucl. Acids Res., 1984,
12, 10, 4051—4061.

31Beaucage S. L. Tetrahedron Lett., 1984, 25, 4, 375—378.

32 Jager A, Engels J. Teirahedren Letl., 1984, 25, 12, 1437—1540.

33. Lee H. J., Moon S. H. Chem. Lett., 1984, 1229—1234.

3. Fourrey J. L, Varenne J. Teirahedren Letl., 1984 24, 16. 1963—1966,
ibid.1984, 25, 4511 —4514.

3.Sinha N. D., Biernat J, McManus J, Koster H. Nucl. Acids
Res., 1984, 12, 10, 4539—4546.

3. MNielson J, Marugg J. E, VanBoom J. H, Honnens J.,
Taagaard M, Dahl O. J. Chem. Res., 1986, 26—34.

37.Beaucage S. L, Garuthers M. H. Tetrahedron Leit., 1981..22, 15
18591862

38. Mc Bride L. J,, Caruthers M. H. Teirehedcn Leit., 1983, 24, 2, 149—148.

39.Sinha N. D, Bierant J., Koster H. Tetrahedron Leti., 1983, 24, 49,
5843—5846.

40.Adam S. P, Kavka K.S., Wykes E. J. Holder S.B, Guluppi
G. R. J. Am. Chem. Scc., 1983, 105, 3. 661—669.

42. Doper T., Winnacker E. L. Nucl. Acids Res., 1983, 11, 6, 2575—2582.

42. Marugg J. E, Dreef C. E, van der Marel, van Boom.J. H.
Rec. Trav. Chim. Pays-Bas.. 1984, 103, 97—106.

43 Tanaka T, Tamatsukuri S, Ikehara M. Nucl. Acids Res., 1986,
14, 14, 6265—6269.

4. Caruthers M. H, Dellinger D, Prosser K, Barone A. D,
Dubendoff J. W, Kiercek R., Rosendahl M. Chem. Ser.,
1586, 222, 25—30.

45. Matteucci M. D, Caruthers M. H. J. Am. Chem. Scc. 1981, 103,
11, 3185—3190.

46. Tanaka T, Letsinger H. I. Nucl. Acids Res., 1982, 10, 7, 3240—3255.

47.Dorper T, Winnacker E. L. Nvcl. Acics Res., 1983, 11, 6, 2575—2583.

48.Sinha N. D., Biernat J, McManus J, Késter H. Nuc. Acids
Res.. 1984, 12, 10, 4538—4544.

49. Tanaka T., Fujino, T amatsukuri S, Ikehara M. Chem. Pharm.
Bull.. 1986, 34. 4126—4135

5. Smith L. M. Kaiser K. J.. Senders Z. Z, Hood L. E. Methods
in Enzymology. Recombinant DNA. part F. (Eds. Wu R.), New York: 1987, 155,
260—301.

51 Marugg J. E, Tromp M., Kuyl— Yeheskiely E, Vander-
martel G. A, van Boom J. H. Tetrahedron Lett., 1986, 27, 23,
2661— 2661

52. Gareg P.J., Lindh I,Redberg T., StawinskiJ.Stromberg
R. Tetrahedron Letl., 1986, 27, 36, 4051—4054., ibid. I, 55—59.

53. Froehler B. C. Matteucci M. D. Teirahedron Leli., 1986, 27, 5,

469—472.
Andrus A.Efcavitch J. W, McBride L. J, Gijusti B. Tet~
rahedron Lett., 1982, 29, 8, 861—864.
115



55. Froehler B. C, Ng P.G., Matteuci M. D. Nucl Acids Res.yJ0867=
14, 12, 5399—5407. BOBZNM0945

5. Garegg P. J, Regberg T, Stawinski J, Stromberg R
Nucleosides and Nucleotides, 1987, 6, 3, 655—662.

57.de Vroom E, Spierenburg M. L, Dreef C. E, Van der
Martel G. A, van Boom J. H. Recl. Trav. Chim. Pays—Bas., 1987,
105, 65—66.

58.Eadic I. S, Davidson D. S. Nucl. Acids Res., 1987, 15, 18, 8333—8349.

59. Sekine M., Narui S., Hata Ts. Tetrahedron Lett., 1988, 29, 9, 1037—1040.

60. Garegg P. J, Regberg T, Stawinskj J, Stromberg R.
Chem. Scr., 1985, 25, 280—285., ibid. 1986, 26, 50—68.

6l.Garegg P. J,, Stawinski J, Stomberg R. Org. Chem., 1987, 52,
1, 244--288.

62. Wada T, Hotoda H., Sekine M, Hata Ts. Tetrahedron Leti,
1988, 29, 33, 4143 —4146.

63. Tanaka T, Tamatsukiri S, Ikehara M. Nucl. Acids Res., 1987,
16, 7235—7248.

64. Gaifney B. L., Jones N. A. Tetrahedron Lett., 1988, 29, 22, 2619—1622.

65.Barone A. D, Tang J. Y. Caruthers M. H. Nucl. Acids Res., 1984,
12, 9, 4081—1070.

6. Dwyer-Hallquist P, Keedy F. J, Agrawal K. L. Biochemis-
try, 1982, 21, 19, 4593 —4700

67.Jiriany J, Wood S. G, Ubéasawa A Nucl. Acids Res., 1986, 14,
16, 6579—6590.

68.0no A, Sato M, Ohtani Y., Ueda T. Nucl. Acids Res., 1984, 12,
23, 8939—8949.

69. Ono A. Ueda T. Nucl. Acids Res., 1987, 15, 7, 3855—3878.

70. Ono A, Ueda T. Nucl. Acids Res.. 1987, 15, I, 219—232.

71.Bodnar J. W., Zempsky W., Wardcr D., Bergson C, Ward
D. G. J. Biol. Chem., 1983, 258, 24, 1526—152i3.

72.De Clercq E, Descamps J., Ogata M, Shigeta S, Antimicrob
Ag. Chemother., 1982, 12, 33—38.

73. De Clercq E. Anticancer Res., 1986, 6, 549—556c

74. Allaudeen H. S, ChenMing S, Lee J. J, De Clercq E.,
Prusoff W. H. J. Biol. Chem., 1982, 257, 2, 603—606.
75. Woodbury C. P., Hagenbuchle O, Von Hippel F. H. J. Biol.

Chem., 1980, 225, 11532—11546. .
76. McClarin J. A, FredeuickA, Wang Bi-Cheng, Greene P.
Science. 1985, 231, 15251541 .
77.Seela F., Kehne A. Biochemistry. 1987, 28, 8, 2232—2238.
. Caruthers M. H. Oligonucleotides: Antisense Inhibitors ot Gene Expressicn.
Topics in Molecular and Structural Biology (Ed. Cohen J. S.) London: Mac-

=
*

Millan Press, 1989, 12, 7—24.

79-Nielsen J, Caruthers M. H. J. Am. Chem. Soc., 1983, 110, 17,
6175—6279.

80.Eritja R, Smirnov V., Caruthers M. H. Tetrahedron., 1990, 46, 8,
721—725.

8l. Miller P. S. Chandarsegaran S, Dru D, Pulford S. W.,

Kan L. S. Biochemistry. 1982, 21, 22, 5468 —5472.
8.Stec W. J, Egan W, Byrd R. A, Philips L. R, Gallo K.
J. Org. Chem., 1985,

8. Letsinger R. L., Bac
14, 14, 3487—3490.

J. S. Nucl. Acids Res., 1986

8 1985, 29,

8. Agris C. H, Blake K. . soo
P. 0. P. Biochemistry. 19

8. Nemer M. J, Ogilvie 8, 4144—4149.

116



.Koziolkiewicz M, Uznanski B, Stec W. I, Zon G. G (fn

mica Scriptac 1986, 26. 251—253.
FroehlIer B. C. Tetrahedron Lett., 1986, 27, 49, 5565--5571.

.Jiger A, Levy M. J., Hecht S. A. Bicchemistry. 1988, 27, 38

7237 —7240.

. Letsinger R. L., Singman C. N, Histand G, Salunkhe M.

J. Am. Chem. Soc., 1988, 110, 13, 4470—4472.

~Brill W. K. D, Yau E. K, Caruthers M. H. Tetrahedron Leit.,

1989, 30, 48. 6621—6627.

92. Eckstein F. Tetrahedron Lett., 1967, 7, 11, 1157—116l.

©
£

©
b3

©
&

118.

«Porritt G. M, Reese C
. Porritt G. M., Reese C. C. Tetrahedron Lett., 1990, 31, 10, 1319—1322.
- Ya5 E. K., Ma Y. X, Caruthers M. H. Lett., 1990, 31, 14 1953—1956.
. Dahl B. H, Bjergidrde K., Nielsen J, Dahl O. Tetrahedron

. Murugg J.

.Brill W. K. D, Tang

.Sproat B. C, Gait M.

. Kamaike K., Has

. Stec W. J, Zon G, Egan W. Stec B. J. Am. Chem. Scc., 1984,

106, 19, 6077—6080.

~Nielsen J, Brill W. K. D., Caruthers M. H. Tetrahedron Lett.,

1988, 29, 27, 2991 2995.

- Brill W. K. D., NielsenJ, Caruthers M. H. Tetrahedron Lett.,

1988, 29, 27, 5517—5522.

. Grandas A, Marshall W., Nielsen J, Caruthers M. H.

Tetrahedron Lett., 1989, 30, 5, 543—545.

-Farschtschi N, Gorestein D. G. Tetrahedron Lett., 1988, 29, 65,

6843—6845.

-Stawinski J, Thelin M., Zain R. Tetrahedron Lett.. 1989, 30, 19,

2457—2159.

Dahl B. H. Bjergidrde A, Sommer V. B, Dahl O. Acta Chem.
Scand,, 1989, 43, 895—992.

Dahl B. H, Bjergirde K. Sommer V. B, Dahl O. Nucleosides
and Nucleotites. 1989, 8, 9, 1023—105

B. Tetrahedron Lett., 1989, 30, 42, 4713—4715.

Lett., 1990, 31, 25, 3489—3491.

. Stein C. A, Cohen J. S. Cancer Research., 1988, 48, 2659—2663
»Zamecnic P. C., Goodchild J., Taguchi Y., Sarin P. S

Proc. Natl. Acad. Sci., USA, 1988, 83, 4143—4148.
Smith C. C, Aurelian L, Reddy M. P, Miller P. S., Ts'o
P. O. P. Proc. Natl. Acad. Sci., USA, 1986, 83, 2787—2791.

. Mataukura J. S, Broder S. Proc. Natl. Acad. Sci.. USA, 1987. 84,

7706—7711.
o Burik A, Tromp M., vander Marel G. A.
van Boom J. H. Tetrahedron Lett., 1986, 27, 2i, 2271—2273.

. Ferschtschi N, Gorestein D. G. Tetrahedron Lett., 1988, 29, 62,

(:843—6846.

J. Y
Chem. Soc., 1989, 111, 21, 2321—! 3
Farrance U. K., Eadie J. S, Ivaric R. Nucl. Acids Res., 1989,
17, 4, 1231--1237

Ma Y. X., Caruthers M. H. J. Am.
24

- Brils W. K. D, Nielson J,, Caruthers M.H. Unpublished results.
.Beaton G., Dellinger D, Marshall W. S.,Caruthers M. H

Unpublished results.

Oligonucleotide Synthesis, a Practical Approach
Ed. Gait M. J.) Oxford: Press, 1984, 83—115.

Bonora G. M, Scremin C. L Colonna F. P., Garbesi A
Nucl. Acids Res., 1990, 18, 11, 3155—3159.

jawa Y., Ishido Y. Tetrahedron Lett., 1088, 29,

5, 647—650.

Komimura T, Tsuchiaya M, Urakami K, Koura K., Se-
kine M., Shinozakimiura K., Hata T. J. Am. Chem. Soc.. 1984»
106, 19, 4552—4557.

17




LO3OGMBITML  IBENIGIBINY  d3ORIZNNL  BOBEI
M3BECTHSI AKAJEMHUHM HAYK I'PY3UH 203!
30800L LIGOS 1993, 1. 19, e 2 CEPHS XI/IMI’IllECK s

nrnass

VIIK 547.461 OPFAHMYECKAST XUMHUS

P. JI. KALAPABA, I. I1. XAPAJI3E, T. M. KAPTBEJIUIIBHJIH,
3. 1. TOMYPALIBW/IU

POJIb TPETHYHOTI'O AMMHA B AKTUBUPOBAHHOM
NOJIMKOHAEHCALLUH

IMpobaema B3aHMOZEHCTBHS HHSKOMO
xrcaoro xapaxrepa (HCI, HF, RCOOH u ap.) ¢ monomepamu, B ocobennoc-
COKOOCIIOBHBIMH aJH(aTHYECKIHMH 1 MH, ABJAETCS OMHOI M3
LeHTPALHHX B HI3KOTEMIE[ATYPHOI HOJMKOHAEHcalun. D10 p2anmoaeiic-
TBHE HPHBOAHT K OCTAHOBKE PO ueni [1—3). Kpome toro, HCI, kax cuib-
Has KHCJAOTA, MOXKET BHI3BATH H PSij APYTHX OCJOMKKHEHHI, I
TH1PaTHPOBATH AMOJbI, B3AHMOAEHCTBOBATH C HEHACBLICHHOIN CBA3BIO, Mpe-
NATCTBOBATH HOHH3ALMH OHCGHEHOJNOB, KAaTaJIH3HDPOBATH JApyrHe noGouHbie
npoueccel. 1109TOMy, KaKk MpaBujo, MPHMEHSIOT AKUENTOP KHCIOTHI-ILEJIOUH
B McKGDA3HON HOMMKOHACHCALNH M BBICOKOOCHOBHBIC TPETHUHBIC aMillibl
IpH OCYIIECTBJCHHH Ipolecca B Cpejie OpraHuyeckoro pacrsopurens. B
NocJeAHEM C/yyae TPETHUHBIC aMMHBI, C OJHOH CTOPOHBI CTHMYJHPYIOT
POCT UeMH 3a CYET CBSI3LIBAHHsI BBIICIAIONLRICS KHCJOTHL, C JAPYroil cTopo-
Hbl NMPHBOAAT K €r0 OCTAHOBKe 3a CYeT rubenn (GyHKUHOHANLHBIX FPynn B
pe3yJpTaTe SHEPLHYHOTO B3AHMOJEHCTBHSI C JHXJIODAHIMAPHAAMH H GHC-
xaopgpopmuaramu [1—3). B psie cayuaes, nanpimep, npi NOAHKOHACHCE-
MM [UKAHYECKHX AHAHTHAPHAOB C anudaTHYeCKHMH auamunamu [4], cTu-
Myaupylounii shdexT TpeTHuHoro amuua (TpusTHaaMu TIA)) mnpaxTH-
YECKH OTCYTCTBYET. DTO MOXKHO CBA3aTh C TEM, YTO B MOJSIPHBIX, AmPOTOH-
HLIX OOOCHOBHLIX OPraHMUECKMX PACTBOPHTE/ISX, CKJIOHHBIX OMHAKO K
00pasoBanuio NPOUHbIX H-CBsI3eil, MMEIOUIMX BLICOKHE 3HAUCHHS Mapamer-
pa pKyyn,xapakrepusyiouero cuay H-csasu [5], B cpeie KOTOPBIX mpenMy-

LIECTBEHHO NPOBOAAT MPOLECCH HH3KOTEMNEPATyPHOTO MOJHAMH/HPOBAHHS,
TpeTHUHbIe aMHUHBl (B OCOGEHHOCTH HaHOoJee yacto Hcrnoabayembii TIA)
3HAYHTC/IbHO YCTYNAIOT B OCHOBHOCTH MEPBHYHBIM aMHHAM. TaK, Hanpumep,
B cpese rekcamernadocdoprpuamuia (CM®PA) aMHHBL 1O OCHOBHOCTH
o6pasyior psa [6]:

Ay 110GOUHBIX TPOAYKT!

RNH,>R,NH>R,N

Ipu stom TDA na ~5ea. pKa yerynaer B ocHOBHOCTH 3Tiaamuny. Ha
DuiogaeMoe SIBICHHC MOXKHO CBA3aTh CO CTaGHJIH3aLHEl oupaayxomm 5(

Katiosos BOAOPOAHBIMH CBA3aMi; 4YCM 6oubilie YHC, STHX CB#2CE “
Bbiie 3G PerT cTaOHIH3aAUNH:
H'P R H'P R\,
'
. \*\_ « R-N—H ' P
R—N—H"P &
N s R/ ‘
Hi*P R Hiep ‘

P — mostekyna pacTBopHTes. k
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HbIX DACTBOPHTEJEl JO0JKHA ObITh HH3KOH H KOHLEHTPALHs <«OCBOGOANSZ:NMUIYS)
WHXCSA» OT NPOTOHA NMEPBHYHBIX aMHHOTPYIN H, COOTBETCTBEHHO, CKOPOCTD
pocTa uenu. A 370 03HAyaer, YTO B CJYYae BHICOKOAKTHBHBIX J1€KTPO(UIIL-
HBIX TPV J0CTATOYHO GeCHpPensiTCTBEHHO OYAYT NPOTEKAaTh KOHKYPEHT-
Hble peaklHd HX THGeAH (NpH HaJHYMH GoJiee CTAGHJIBHBIX 3/EKTPOPHIIb-
HBIX TPYNNn «3QGeKT TPeTHYHOr0 aMHHA» BCe JKe CYLIECTBYET, 4To OyiAeT
MOKA3aHO HHIKE).

B npoueccax akTHBHPOBAHHON MOJHKOHICHCALMH, OCHOBAHHLIX Ha Me-
TOAE AKTHBHPOBAHHOrO 3(GHpa, B KAYeCTBE HH3KOMOJCKYJSPHBIX MOGOUHBIX
MPOAYKTOB PEAKIHH BbIAGAAIOTCS Pa3HoOOpasHbic (eHOJbl H N-OKCHCyKIH-
HUMKA [7], siBAsionLecs 10BOABHO cabHbiMH KHCaOTaMu (pKamv 47 [7]).
He Baasasice moapoGHO B KHCJIOTHO-OCHOBHbIC B3aHMOAHCTBHS C yu.
cTHem (enosion®), OTMETHM TOJBKO, UTO HOHHbIe mapsl (dame H-csasan-
Hble) 00pa3yloTCsi JHIIL NPH HX B3aHMOACHCTBHH ¢ aidbaTHUYCCKHMH aMH-
uamy (B) B pactBoputessix ¢ BbICOKOi JHIJIEKTPHUECKO! NPOHHILACMOCTHIO.
B cnaGonosisipubix pacTBOPHTE/IsiX WOHHAS Napa HAXOAMTCS B PAaBHOBECHI
¢ MoaekyaspubiM H-xommiexcom:

B + HX 2 I HX 2 B*H

T B+H 4

>6ontas HOMHAS

B
H-xovnaexe H-caszaumas
wonnas nava

xapakrtepa ¢ Bi 1 pKyp
MeTHAGOPMAMUJ, AHMETHICYIbGOKCHI, reKcaMeTHADOCHOPTPHAMIUL, 10!
HOfl NPOTOHH3AUHH AMHHOB NDENATCTBYET OGpasoBaume Npounnix H-kom-
MJIEKCOB (JCHOJIOB € PACTBOPHTEJSIMH, B ocoGenHocTH ¢ TM®A,

N-OKCHCYKUMHHMHI, B OT/iHUHe OT (EHOJOB, 06PA3yeT ¢ MepBHUHBIMI
H BTOPHYHBIMH aMHHaMH (IIO HE C TPeTHYHBLIMH aMHHaMH) NPOYHbIE KOM-
IEKCH, TPYAHOPACTBODHMBIE B OPraHHYECKHX pPacTBOpHTEsX. [loanxon-
AeHcauus ¢ yuactiuem N-OKCHCYKIHMHHMHIHBIX 5HPOB (B TOM WHCAC H BH-
anne TIA) ucenenosana noxpoduo [8, 9] u B mactosmem cooGuiCHHM HE
paccMaTpPHBAETCS.

CreunHuKoil pacCMOTPEHHOrO Bhillle KHCJOTHO-OCHOBHOTO B3aHMO1ei]
CTBHS OOBSACHACTCSE TOT (BAKT, YTO NPH NOJHKOHICHCAUHH (EHHIOBLIX d(H-
POB C JAHAMHHAMH BBUACJSIOUHECS (EHOJB He OKA3bIBAIOT Pelalolero
TOPMO3AILCIO BJHSIHIS HA HPONECC, M B De3yabTate 00pa3yioTcs BHICOKOMO-
JICKYJISIPHBIC TeTepOLCTiHble MOJuMepsl [7], mpHYEM KaK B HHEPTHBIX, TaK
H B NOJNSIPHBIX PACTBOPHTEAX. DTHM IKe TPAKTYeTCss TOT (akT, 4TO BBE-
aense TOA B GO/BUINHCTBE HCCJCIOBAHHBIX CAYYAEB HE NDPHBOJHT K H3-
MEHCHHIO TPHBEICHHOH BASKOCTH NOJHMEPOB (% ,), CHHTE3HPYEMBIX METO-
JIOM aKTHBHPOBAHHO! NOJHKOHACHCAIHH HA OCHOBE TeKCAMETHJEHIHaMHHa
(CMIA) (taba. 1). Obpamaer Ha ce6s BHHMAHHe TO OGCTOSTENLCTBO, UTO
TOA ne npHBOAMT K CHMIKCHHIO MPUBEACHHON BASKOCTH (4.} uTo X0NOJI-
HHTE/IbHO MOATBEPXKAACT YCTAHOBJCHHBIN paHee HaMH (BakT BLICOKO{I CTa-
OHJIbHOCTH aKTHBHDPOBAHHBIX AH3(GHPOB no oTHowennio k TIA [11] u or-
KDBIBACT WHTEPECHbIE NEPCNEKTHBL HCIO/b30BAHHA B aKTHBHPOBAHHON 10-
JIHKOHACHCALHI B KaYeCTBE MOHOMCDOB CTA0HJBHBIX COJIEll AHAMHHOB.

JIMIIL B ABYX CJIy4asx — NPH NOMHKOHACHCALMH GHC-NEHTAXJI0P(EHH/I-
i Guc-nentadroppenna-uzoprasatos ¢ TMIA serenne TIA okazbiBact
CYWECTBEHHOC BJHSIHHE HA 7. CHHTE3HPYEeMBIX mojuaMuios. Ilpu cuH-
T€3e TNOJNYPETAHOB M anupaThueckux nonHamuaos shdexkr TIA orcyr-
CTBYET HE3aBHCHMO OT MPHPOABI VXOAAUICH TPYNMBl (T. €. BbIAGSAIONIEr0Cs
(enosa) u HCNONb3OBAHHOTO PACTBOPHTENS.

B rex memmorounciennuix cayuasx, koraa sbdexr TIA npossasercs,
Obin 0GHApYKEeH JIOGONBITHE (HAaKT — NOJNyUeHHbIC PE3yAbTATEl 3aBHCAT

* Jlannuii BONPOC ABIAETCS NPEAMETOM OTALABHOTO COOGULEHHS.
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%) Kouleipaitis pacTsopa e OLHONY 13 NOHONEPOB.

) Peakiuito miavaie 1PoROLAN npit 900 10 TONOFGHIIANN PACTAODA, 3ATEM OXAAK-

o 20 30° ppouan TIA 1t peaitno nposos Texeparype.
wiw) TlomKolleiicauia axTipnpoaiiyx atuniiaton ¢ TMIA Rporexaer rereporento
{ieSABICHNO OT MPHPOA PACTBOPHTEAR. B OCTATLINX CAYHAAX PeaKilisl NOTEKACT FONOTEHO

ot cnocoba peetenia TAA. Ecau TIA nobapasiu B Hauaje peaxuuy, To
9TO MPAKTHYECKH 1i2 CKA3biBAJOCh HA PE3yJbTaTaX (raba. 1). 3naunrenn-
Hoe yBeAHUCHHE BSI3KOCTH HAO/IOAAN0CH npH BBeleHHH TIA «nocne peak-
WHU», T. €. HA HAVANBHOI CTaLMH NOJHKOHJAGHCAIHIO NMPOBOAMIH €3 aK-
LeNTOpa M JHWL NOCJIE AOCTHKEHHsS IPEIe]bHOrO 3HAUCHHs BA3KOCTH pe-
AKLHOHHOTO pacTsopa BeoAuan TIA.

Tloso6Hoe Ke siBJACHHE ObLJIO OOHAPYXKEHO H NPH H3YYCHHH KHHETHKH
pOCTa BA3KOCTH NPH NOJHKOHACHCALMH AKTHBHPOBAHHBIX H30(TANaToOB C
TMJIA (puc. 1). Iocae aoctuxenus (Ge3 axuenTtopa) NpeiejbHbIX 3Ha-
YCHHIT BA3KOCTH PEAKUHOHHOTO PacTBOpa K HeMy A0GaBusiin 2 moas (u3
pacueta Ha MoJib Hcxoinoro auamuna) TIA (B Toukax «A» u «B»; B Tou-
kax «B» noGasasin eme 2 moas TOA). Ilpu arom nab/i0aeTcs 3aKOHO-
MepHOE najeHne BA3KOCTH PacTEopa 3a cuer pasGasienns. Jlanbueiimee
NOBEJEHHE CHCTEMbl 3ABHCHT OT NPHPOLBI YXOAAUIMX TPYNN (BblAC/SIOUIHX-
csi (heHOJIOB) — B C/IYUae CPCAHEKHCIABIX (BeHoJIoB (0-HHTPO(EHO, N-HHTPO-
denoa, 2,4,6-rpuxaopdenos) BA3KOCTb PacTBOpa BO BPEMEHH OCTaeTcs 6e3
H3MEHEHHIi, UTO CBHAETEALCTBYET 00 OTCYTCTBHH Aajbleiliiero pocra LemH.
B cayuae e Gojee KHCAbIX (eHOJOB (MeHTaxiopdeHo, nenragroppenoa)
1HaG/01aeTCsi OLLYTHMblil POCT BSIBKOCTH PEAKIHOHHOTO pacTBopa, KOTO-
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MeuaTe/bHO, YTO NPH BBUICJICHHH HaHGOJee KHCIBIX 2,4- H 2,6-THHHTH

pbl}"l CO BpeMeHeM JOCTHraet GoJiee BBHICOKOTO TNPEACJbHOTO 3HAYCHHS. g&i{i
iy A

10J10B 3(heKT BecbMa c1ab HJH 2Ke OTCYTCTBYET BOBCE.

OcoGo uyBcrBuTesbHa K TIA NOJHKOHACHCALHOHHAST CHCTeMa OHe-
nientadrop@eniinzodranar+TMIA: B stom cayyae HaGIIOAACTCs Aalb-
Heiflliee BO3pACTAHHE BSSKOCTH NPH BBEICHHH JOMOJHHTC/bHBIX KOJHUECTB

Bpems ucTeuenis pacTeopa
2

of 1 2 3 a 5 & /\/n 24
Bpemn «
Prc. 1. Kinetusa pocta BASKOCTH PEAKIHOMHOFD pACTaOpa
pp nomonencaum TMIIA & cpere TM®A npi 300 ¢ ak-
THBHpOBATIb  GHC-desizOpTATATAMIE: —2,4,6-TpHXIOD-

; HTPO—;  3—O-MTPO—;  4—2,d-AUHHTPO—;
5—nenTaxaop—; G—n-nuTpo—; T—nentarop—; Touka
A% COOTHETCTBYET MOMEHTY TOMOTEHNSALUH pacTROpA mpH
ROMHKORAGHCANMH GHIC-TIOHTAX TOPQCRITNI0PTATATA C FeKca-
MeTitenasmion npi 907

TDA (B rouxkax «B», «B» (mpu 30°C) u «I'»> (npu 70°) BBOZHJIM 1O 2 MO-
ast TDA Ha Mosib HCXOAHOTO AHaMHHA. B Touke «[I» pacrBop pasGaBus-
au TM®A-om B aBa pasa (Ges yuera ofbema TIA),, Ilapamieasnoe Bo3-
pacranse MOJCKYJISPHO Macchl mMOTHaMuAa (Taba. 2) CBHIAETEILCTBYeT,
UTO POCT BSI3KOCTH PEAKIHOHHOTO DPACTBOPA He CBSA3AH C APYTHMH sBJe-
HUAMH, HANpPHMeEp, C H3MCHEHHEM THADPOAHHAMHUECKHX NAapaMeTpoB MaKpo-

TaG6auna 2

MOJIeKyIAPHO-MACCOBE  XAPAKTEPHCTHKH TI0VIHTeKCANETH, prasaviza na pasiuix
CTATMAX  nosAKONCHEALUH Ci- pranata ¢ TMIA

: i ]
OGpasett nosmavnia, A | il | L
P il 1504 pg ey | lron, My [ ap
on. prc. 2)%) aafr | | aae ‘ | raea
|
]
B Touke , | 055 | 36000 { ,90
B touke 170 | 48000 | 1,80
B Touke | 1,80 ! ! | 71000 |
B rouxe | 2l02 | 72100 | | 80000 |
B Touxe | 2,05 | 74100 | | 96000 | 3.0

*) B yKasanusix Toukax npoGy otGupan 10 sheieins ouepenofi nopiun TIA mim TMOA.
*%) My cnpexeanan no ypastieniio [1ly ¢y =3,24+ 101 M, %[ 10].

**%) Buasenns My onpeacacii b rexcagopusonporaioe, [1lpgpyy = 1,5+10-1-M9,57
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N ///
MoJekya 3a cuer kommaekcosanust ¢ TOA wan nenrapropdenonom, H\BE //
3BaH HMEHHO POCTOM MOJICKYJISIPHON Macchl MOJHaMHAA. 94

B Touke «/I» rycroii peaxkuHoHHbI pacTBop pasdaBisIH B asa’ P
TM®A-oM, mnocje 4ero BHOBb HA0JIOLACTCs HEKOTOPbIT POCT  BS3KOCTH
pacisopa, a MO.eRyJsipHash Macca [0/IHAMHKLA  IIOBBILIACTCSH OT U ThiC
10 96 ToiC (TAba. 2).

MIHTCPECHO OTMETHTb, 4TO POCT MOJIEKYJSPHOI Macchl NMoaHaMHAa Ha-
Galonaercss nocie BpeaeHHs TIDA cnycrs OoJsiee ABYX Heleab OT Hayaja
PEAKILHH, YTO NOMHMO IPOYEro CBHIETENBCTBYET O BLICOKON CTAaOHIbLHOCTH
KOHICBBIX NCHTAQTOPPCH;LIOBLIX CAOKHOIPUPHLIX IPYIIHPOEOK B CPeie
TM®A u corsacyercss ¢ AaHUBIMH HMCC/ICJIOBaHHs MOIEJbHbIX MPOUCCCOB

1357220
JTLEEES

oo
28
s 2
S S

-1z

1800 £

1200

Bpema ucTeuena pacTaopa.c
IS
3
3

®

(Al

30 60 Bpems

Prc. 2. Msveneiiie BAIKOCTH peaxiiioiioro pa

pa IPH LOJHKOHIEHCAI  Guc-nenTadTophennansod-

razata ¢ TMIA 5 cpege TMOA (kouueurpauus pac-

Toopa 0.6 MOAL/1 IO KaiioMy NoHoMepy). Touxa

5 COOTBETCTBYET HpEiedbHOMy 3HAUCHHIO BA3KOCTH
uepes

PeaKIMOBHOIO pac
2-2,5 u (p
[11]. Takim 06pasoM, B ZAHHOM CJyuae HMEEM JeJIO C PeIKO BCTpeuaio-
Lieiics «JKHBOf» NOJHKOHACHCAUHOHHOf cucreMoii. [loamamui, noayues-
Hblil B3anmozeiictsueM Guc-mentapropdennanzoprasara ¢ IMIA, umeer
HanGObIICe 3HAUYCHHE BA3KOCTH CPEAH OOPA3IOB, MOJYUCHHBIX UEpe3 aK-
THBHPOBaHHble H30(pTanaThl (1, 00pasua B Touke «E» 3,0 11/r (s TMOA)),
YTO HApsIly C BBIUCH3JIOKEHHBIM, CBHAETEIbCTBYCT O HH3KOH CKJIOHHOCTH
nenradrophennsonoit sGupHOl rpynnel K NOOOUHLIM DPEAKIHAM, B TOM
YHC/Ie peaKkuuli HYKJACOMHIBHOIO 3aMe 1 [12], koropas, BepositHee
BCEro, MpenaTcTByeT nposBicHuo «3ddekra TIA» B cayuae 2,4- u 2,6-1n-
HUTPOpEeHHIH30(TaNATOB.
HabGualonaemas HeoObluHass 3aBHCHMOCTb MOJICKYJISDHON Macchl TOJiH-
rekcameTnjaeHn3odTanaMuaa o1 cnocoba BeeieHus TIA, mo peeii BHIHMO-
CTH, CBsi3aHA C NOJHMEDHOH NPHPOLOIl 0GPA3YIOMErocs NMPOAYKIA H Mpo-
ABASETCS NPH AOCTHZKEHHH OIpPEAeJCHHBIX MOJICKYJISIPHbIX Mace NoJIn-
amuia. s BBISICHEHHs STOTO BOMPOCA HEOGXOMMMbI JIOMOMHHTENLHBIC HC-
CJIe/lOBAHHS.

SKCIEPUMEHTAJIbHASL YACTb

TMIA u TOA ounmanu no oGUIENPHHSATEIM METOAHKAM.

TM®A ounmann Baxkyym-neperonkoii Hag PyOs, satem mnazx Ome-2,4-
AMHKTPOQeHNAANTHHATOM 1, 104 KoHen, Hajx CaH, u xpamnan moa ap-
TOHOM.

CHHTe3 aKTHBHPOBAHHLIX AHSGBHPOB H MOJHAMHAOB HAa HX OCHOBE OCY-
LeCTBJSIH Kak omucaHo B paGorax [13, 14]. CuHTes aKTHBHPOBaHHBIX
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Guc-KapGOHATOB JHOJIOB H NOJHYPETAHOB HA HX OCHOBE ocyIueCTBAsH
raacko pagore [15]. Jlast u3yueHHS KHHETHKH NMOJHAMHAHDPOBAHUS
BASKOCTH DPEaKIHOHHOTO PACTBOPA) PEAKUHIO MPOBOMMIH B KOale, cuaﬁ-
JKeHHOfl BHCKO3HMeTpoM. [IpuBeieHHYIO BS3KOCTb NOJHMEPOB ONMpEeiessiin
npu 25° u konuentpauun 0,5 r/am

Moutekyasipubie maces  (My) oOpasuos nosurexcamernaennsodrai-
amnia onpeiesensl B cpele rexcapropusonponana meroiom Apuubanbia.

MMoab3ysick ciyyaem, aBTOpbl BbIpaykaior GiarofiapHocts K. x.H. I'. M.
Tumodeepoit  (MHI0C PAH) 3a ompeieneine MOJCKYJAAPHLIY Mace
TOJHMEPOB.

Hietuty? Mosekyanpuoit Gionorin
w Giouzusn AH Tpyaun Toctyniao 11.06.1991.

B, 33B0MY3S, R. bdGI, 0). JSGORILOBIOTO, %. 3IEVHIBINDN

SEA2MNT 80506 6MEN 38080633 TL IMDLOIMERIELIGNSBO
babondy

Bbfsgamoeos 3mgmogeb
Q03mbol — dgbsd

6Lsgonb 3bmgbol Blgergeemdsty dgogob of-
oo 3060l gmbihyBnmee §0 Ghogmorsdobol asgrgbs
3p3bedgeorgbonsebob Lagndggemy domndnemo mosdorydols @3 dmcnmby-
obgdol Lobogtol ége]gosty. bohggbydos, md ndgeal Fgdwbaggsde @bo-

omoezsdntio Tbudhing gogubel v sbegbl ofogrbndnee  dncrognbiegtl
6oL 9390, 3 b Fgdobgygelo — Jgjbsdymormgbrosdobol Jmero-
4obogblogoobol  3ob-3gb@e]mbgh %m(BOoCanoB, oBos  Bob-39bo-
2Ombggborobmgeraheb Béhogonesdobo offgash doeol dmerggaera-
#o Bobol Blab, goblognobgdon g@addnéee dgmby goghob Bydmbangsde
Bomos, b Bhngonwmsdofiob gogrmgbs SmemngmbogBhognob 3bmebby o

amdﬁmammo boliygdsBo Bolo Fgygobob Folby o 9@addL odrgge dowee
3bg3eremodgbol Fobdmgdbol Fy3cga.

R. D. KATSARAVA, D. P. KHARADZE, T. M. KARTVELISHVILI,
Z. D. GOMURASHVILI

THE ROLE OF TERTIARY AMINE IN ACTIVE POLYCONDENSATION

Summary

The role of acid acceptor — tertiary amine in the active polycondensa-
tion has been studied. In particular the influence of triethvlamine on the
synthesis of polyamides and polyurethanes based on hexamethylenediamine has
been investigated. It is shown that in most cases triethylamine does not
affect the results of active polycondensation. It’s only in two cases — at
polycondensation of hexamethylenediamine with bis-pentachlorophenylishoph-
thalate or with bis-pentafluorophenylisophthalate, triethylamine leads to the
increase of molecular mass of polyamides, especially in case of the last
diester. It was established, that the influence of triethylamine depends on
the mode of its introduction into reaction mixture and is observed only after
prepolymer is formed.
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3. AN3ddD, 3. AN33dD, B. BILYNRITINDN
G066HMEITIXOL 30RGNHIZS BOSHMEITMDFD ROBIGOD
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T. 0. YUNBAIZE, B.I. YABAIZE, 1. U. HACKUIMUHIBHJIN

THAPUPOBAHHUE LUUTPOHEJUIAJS B LLUTPOHEJJIOJN
HA HAHECEHHBIX KATAJIUBATOPAX

Pesiome

Hcenenosano sansinue npupoas mertaina (Pt, Pd, Ni, Cr, Cu), no-
cureas  (IPHPOJHBIE  aMIOMOCHAMKAThl [py3sun — ryMOpHH, ackaHrJHHa,
JMATOMUT W KJAHHONUTHJIOJNT), pacTBODHTENs (3TaHON, nponanos, Oy-
TAHOJ, TICHTAHOJ, H30-TIPONAHOJ M H30-GYTaHOJN) M  COKAaTaJlH3aTopoB
(NayCO;3, KoCOs, NaCl, KOH, C,HsONa), a TtakkKe ycJoBHii NpoBeIeHHs
DeakiHu (TeMnepatypa, MPOAOJIKHTENbHOCTh ONBITA) HA MPOLECC THAPH-
POBaHHS LUUTPOHEMIAJS B LHTPOHENJION.

YCTaHOBJCHO, UTO W3 W3YYCHHBIX KATAJH3aTOPOB HaHG0JCe AKTHBHBIM
oxazajics Ni/rymMGpiH, a ONTHMaJbHBIM PACTBOPHTENEM H30-NPOMAHOL.

Buecenne cokaranusaTopa B Kosmyectse 10 MMOJIb/T akTHBHON ha3sl
Kartaju3aTopa 3HAUMTENLHO YBEJHUHBAET CKOPOCTb PeaKUMH THAPHPOBA-
Hdsi M BHIXOJ ILe/IEBOTO MPOMYKTA.

Haiiieno, 4To B ONTHMAJBHBEIX yCJIOBHAX (Temneparypa peakini 80°C,
IPOJLOJIKHTENIBHOCT, ONbiTa 2 uaca Ha Kartanusatope Ni/rym6. B u3ompo-
nanosne B npucyrersun CoHsONa) comepikanne kataamzarta cuaeayiouiee:
uutponesian —36,2%,  uuTponenson —52,8%,  3,7-AUMETHIOKTAHON —
5,0% u 3,7-aumerusokranas — 6,0%.

G. O. CHIVADZE, V. G. CHIVADZE, Ts. I. NASKIDASHVILI

HYDRATION OF CITRONELLAL INTO CITRONELLOL ON THE
APPLIED CATALYSTS

Summaryv

The effect of a nature of metal (Pt,Pd, Ni, Cr,Cu), the supporter (natu-
ral aluminosilicates from Georgia — gumbrire, ascan clay, diatomite and cli-
noptilolite), the solvent (ethanol, fropanol, butanol, pentanol, isopropanol
and iso-butanol) and co-catalysts (Na,CO,, K,CO,; NezCl, KOH, C,H,ONa),
and also the conditions of the reaction (temperature, experiment period) on
the process of citronellal hydration into citrcnellol were investigated.

Citronellal hydration was carried on in thermostative, glass reactor at
the atmospheric pressure.

It was established that among the studied catalyst Ni/gumbrine turned
out to be the most active. The imal solvent was isopropanol

Introduction cf the co-c t in the quantity of 10 mmol/g active
phase of the catalyst significantly increases the reaction rate of hydration
and the yield of the aim product.

In optimal conditions (the temperature of the reaction is 80°C, experiment
period 2 h on Ni/gumbrine catalyst in isoproparol in the presence of C;H;ONa)
the content of the catalyst is the following: citronellal —36.3 %, cit-
ronellol —52.8%, 3.7-dimethvloctanol—5.0% and 3,7-dimethyloctanol—6.0%+
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6-30600306930L gmbgnbbnol gogomobadmbonsh Jmbedeol obmbomob @ode-
$7©gbggob Bgbfogrrobsl spdmbbres, bmd Cs, Cr @5 Cy BobBobfyormbopyBob
2edboBagrbo obmBodobogs brogds sné-Bebydrol 6 3x/fo Lokjobob bl
o obgbydol gedmbogogrn Fbsdsobo 20,8 > 3,5%-L Bgoaghl. 3pdlobol
B80b3)30%0 obmBoobogool SmEaddadel Bsilodsrbo gsdmbogagre dong-
Fago 10—12 3/For Lohdobrol b o goragbl 5%-b

boBstyemo BobTobfgermdspgdob 2860 eBnbsgrmob @edmgorgdnwmads
3obogg0Bdob BobTobdomgaio go3gob bogbdgby gyl 4 6ob. ygamo bob-
GobfFgordspgdol shmdsgotsgoob bsbobbo wasbermgBon ghmBaobos, b Tg-
bedgrmo Bomanmgdl 6obBobfFyord sbmdagobogoob 99560530l ognb-
Enbodsty.

463406300 3bmwgIGgbob Fobdngdbs mmbogy b-3sésgobolb gobajdBobel
ofiggds 500y, bergren 650°%y dnflobob, I3ebob o midebol FdarbgggeTo
BgbsdsBobo Fsroanbb 30, 35 @ 38%.
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©343B0bsb Bowo gedmbogomo Mool mobsdstns © 2-3% L Bgoaghl. 3g3-
(b0l BBorbngedo 500°-by g3y s el

\

oboBo 33%-L Byowagbl, 550°—27%-L, bm@m “650° °%g 4o obag 33%-307

oBbrgga. oot R Udbg3sBog 3edaboggdab 3menBodob ao-
Logerob 86geb gdbddgdemnén gméds sjg.
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fsb. 3. Y-Ba-Cu-0 godormobotymésy dgdlofiol peoaddbol 4gddgtdanbnmo wodmomy-
Bnergds (V=12 3effor, G=03 ).

1. gbggobaob dbomwnidgbe; 2. dgfbmme; 3. Gemaman;

4. Cy—Cy sbmdonmo EsbBobFysrdorydo; 5. Jpjbsko;

6. 3s333605930b 36men3B080.

obmagbagool 3bmbol gho-gbo ybsden 39debetal Loggbnbydéng
@03owbobgds Fobhdmopaghl. gammased shaghs, bod Bgbh Bopd gebbormge o
Bombsdmbby gobrefdbol sbgmn Adstmnmydon Fobdeboge Bogmpder bagon

CsHiz  CeHu CiHis  CaHue

Gob. 4. sbmdagynro BobBobfy 230b godent Usfgobo 6-3otroggobol GobBots-
Bupogefo 3390 Loghdghy @edmgopadamder  (jdarmobudméo Y-Ba-Cu-0. G=03 3
=650, V=12 3 [for)

oo, goboofdBol dgdsbotlob FlFsgrmob Gobboo ugEmoEoe sob-Bss-
bgdrob  Lobjolgb,  bmByrmog  gs3bmdmbonmos  godormobogmbob -
ws30bosb smdyro Gogongbodol ymbhsjeob obhmob. bsiBngmy ymbsdeeb
ABobgggsBo (ogrmigdLsbls gob mbes demslfbmnb dmrmdey ylophobyds
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0300 53 Bogongbgdgdol oybEogageos ob dmbybbs, bog 3 2L 3o
6adne i A T Lnumaﬂm bomgbagdéngo @ lophobydob Shen(splich 556~
beobgogergdob Bogmgd sdsmmdb.

@rgmem3pdsbol 3oobogoob gho-ghon dodsbanrgds Fbsdmme yo-
Gowmogm 8obo Bgerynéo ©)dopbmobndghobegrob ghede dgmoryegrmdyh-
B360b GobdnddBoo. sy gb bogemngnds sedmBbs gagorotedo, @mdps Jém=
Bopmabogonmo @b odrmgms dobo opgbBogageGoob LaBgerrgbeb. ogweb
agodemos ©ogobyabm, bmd 93 893s60%30c (ogrm3gdLebob obmBaobegs de-
0¥ Lob@gdsby Bogrgbor Lsgsbsmems. @pdombobgbol bgejogde 3ok
Lo 030babymdl 3gogné (396GAE).

CodbadnboEb (Bmdormas, bmd gsbrs B)8maebbornro mbo dodsb-

emgdobs Bbsdendgemos asbbmboyemgb sémBstobagool 8gbady abo—g. §-
L ©albGnIGonme* 393560530, bmdgrrag ammobbdmdl LoFyobo bsbBotFysrrds-
@bl @ofyaadeb demogd mzoé Abndad aéeadgbiodan, Gmanbyboge dgmor-
oooonCBEn 3@obo, 3bmdopogho, drderogbo ©o o B > Fdramd nofym-
2oL, obmdoineo dorrgggeob Fobemgdboo

Bopndamo debsgydgdol Lopmdgn by Bogabonengns, Gmd gnymigdabob
@0 6. 3obogobydob gotg36obsl sémBs@nbsgaol 3bmaddgbol gednbo godm=
Logoro momgdob globsotns. b Bgbodrmmo odsy Bgdyaormadl, bmd Bseo
seedognbogoob dpfsbotio omftgbos

, bod Bobogos dobomsee ©gdnphn-
uwmgmu Bodstistieniod Bm&@ng[\@gaa o gb sbgs, 25306 CoHig-ob
wsn(ﬁaoglm@ afes Soagiee 3y6%mmo. CrHig-56 — goegmeo. CsHiu-ob

6% o 0b 4L aaama 24b3y 3965, 68 Ce—Cr—Cs
mﬂm\;n 2% M gdmemo stmdstgmo Bognoghgbdob T-
©agbormds mondob mbsotos. dogy @bmb grebogén g tbaimbyde-
Lugas 2Bl gag0300 dmodneds goésBogaemds bobddsd Liggogogn@n ogobyds
geBesBg g 396e6ob sbmdagobagoob 80dsben. 3gbebo dboddogaree o
35@ 29B0GE00nb sbmsdobsgosh 3gBbmmob, Gmegmeob, Cs—Co bobBot-
Fuordorgdob Fobdnddbom, on ob gagomgerolfobyde 3 dbmggbob 3gbsdy
Bobodrmer gobosbEl, — »egbebaigenme 30dshonmydel. 39bhbol sbedao-
teggoob Lubwa o Bgbanbed osma 030 @00]30b ol Amodmgnds.

8 @oddndoest 558mdcok drgs gogetrnEma, bmd sbmdodoboge-
b 3beggbo Y-Ba- a0 doOc@o%oOm!ﬁ%g bendyogcoends Wby »@abon]-
Gonymos gbom, bedgemog 303EoBobymdb LaFyobo bebBotfsormdorgdol dmemy-
50mgdol asberghom dmogh mrgb Bhogdbegben o dswo Ygdpamdo ,ebm-
(roE0oe. o8 deobsbibgdol Bbodere Earalnbybeb fobdmoagbl gobhsdogneo
Lobygdol Bsmagmo 4ngobaol gBobosbmdo.

AN VAN A VAR
(. s sbmdsgremo 5obBobfysrdsce
Al N//ANERV AN/ N

6-30bsg0Bydo

y3000bn o Lobgdgbol Jobggmor hegebgdnmds gamyaed domyrrné
bodeBo. (ogmabo dsegobno BobBobfyembsydol sbmadobegosdo sb-

Aobaggbpe F60asby geBmogrmobs o3 Bxphmms 33b30aTe gedewobnbo ogo-
Lgdgde.
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3obggeg 6:3mgbos bgaaddetnmo bobgdel egobyds dmobrabmb oldBh!D oY

BobBobfgordoob stmBsdobogns, bmdgrai 6-5) bojrmgd BobBobdowob opmal
Bgogeab dowrggneeBo (f9bdmw 3966s60).
©oagbomos, Gl 6-3 fob Bormggnndol bobBob Fo godgob
Loabdol Bombgreoor sémdsdobognol bsbobbo 3bsddosnmen 0mybenbos.
3dmodnemes dnbsbiagbs bsbTobFysmbopgbol sbhmdsgobsgorl dg]sbotdob
Bglobgd.

mogobol o, ggoboBaomob bb. Lbgmdfose nfoggébopgse
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 Sobyees 25.12.1991.

K. I'. TOXAI3E, H. T. MAXAPAJI3E, M. 3. UYPAZI3E, T. O. IVIOHTH,
1l ¥. CHIAMOHK/3E

KATAJTUTAYECKASL APOMATU3AUMUS UMUKJOTEKCAHA 4
H-NAPA®UHOB HA METAJUJIOKCHUOHOVW KEPAMUKE
THIIA Y-Ba-Cu-0

Pesone
Brepsbie MpOBEACHO HCC/ICJI0BAHHE KATAJNHTHUYECKHX CBOHCTB  Kepa-
miyeckoii cucrenst Y-Ba-Cu-O, nposiBasiolleii cBepXnpoBOAsilIHE CBOHCTBA
api T=93K, B MOoACAbHO peaKuHH apOMATH3AUHH YIJIEBOJLOPOJIOB.
Tonyuenubie sKcnepHMEHTANbHLIE JaHHbIC MO3BOJHIH BbICKA3aTh Mpei-
TIOJIOZKCHHE O MeXaHH3Me DeaKIHH.

K. G. TOKHADZE, N. G. MAKHARADZE, M. Z. CHURADZE,
G. O. GLONTI, Sh. 1. SIDAMONIDZE
THE CATALYTIC AROMATIZATION OF CYCLOHEXANE AND
n-PARAFFINES ON Y-Ba-Cu-O TYPE CERAMIC SYSTEM
Summary

The catalytic properties of Y-Ba-Cu-O ceramic system, superconducting
at 93 K, in model reaction of aromatization of hydrocarbons were investi-
gated.

The received data allowed to suggest a mechanism of! the reaction.

L0656,
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LO3VGMBILML BOBENIHIZSMS S30RIZOOL 6D
M3BECTHSI AKALEMWUM HAYK TPY3WH uh
308006 LIGOS 1993, 7. 19, Ne 2 CEPHST XMMHYECKAST

XHONOTM U
VIK 655.637.2; 658.2

[. O. NOLXBEPAIIBUJIM, M. K. AHATYJAIE, 3. H. CIOHSEB,
JL I TUJIIBETAMHOB, O. ®. IJIATOJIEBA, T. C. IMAKAPAUIBHJIN

AKTMBI’IPYIOU.IA}I JIOBABKA J1JI1sl ATMOC®EPHOWM
NEPETOHKHW HE®TH

Heptp u txensie HebTsiHbie (pakuun OTHOCATCH K ACCOUHHPOBAH-
HBbIM JKHAKOCTSIM.

Ulnpokuii AHanason H3MEHEHHs CBOACTB YIVIEBOAOPOIOB M APYTHX CO-
CAHHCHHII, cOAepKALUXCs B HedTH, 0COOGEHHO CBA3aHHBIX ¢ MapaMeTpaMu
MEXKMOJIEKYIIPHOTO  B3aHMO/lelicTBHsA, 00Yc/IOB/IHBaeT 00pasoBaHhe acco-
1HATOB MOJEKYJ pasiuunoii eauuunsl [1]. Tepmoinnamika storo mpouec-
ca TaKOBa, YTO B UEHTPE ACCONHATOR KOHHQHT])HD}IOTCR BLICOKOMOJICKY-
JISIDHBIC H BLICOKOHCDIETHYCCE: MO.TEKY. ” MOHIPKCHHLIX H yMC-
PEHHBIX Temmepatypax HedTb H TSIKedble ne(bmuue ¢bpakuny npeicTas-
J10T OGO KOJIOHAHbIC CHCTEMBI, ANCHEpPCHAas (asa KOTOPHIX NPeACTaB-
JICHA TAKHMH HaJAMOJIEKYJSPHBIMH 06|)33OBZHHHMH, KOTOpbie 4acTo Hasbl-
BalOTCs CJOKHBIMH cTpYKTYpHEIMH eaunuuamu (CCE). Slapom wacrui AHC-
nepcHoii paspl ABJAKIOTCH MOJEKYJib acanbTenoB, TBEPALIX napadiHoB
H cMOJHCTHIX BemiecTB. COJbBATHBL CJOH COCTOMT M3 MOJEKYJ CMOJHCTBIX
BELECTB, M3 apPOMATHUYECKHX YIVIEBOJAOPOOB, CEPHHCTBIX COeHHeHHil, B co-
CTaB COJIbBATHOI 0GOJIOYKH BOBJCKAIOTCS TAKIKe MOJEKYJp HH3KOMOJCKY-
JIIDHBIX KOMIIOHCHTOB, KOTOPbI¢ OKa3blBAOTCs H\(MOﬁHJ!HaOBHIHI'L:IMH_ Hs-
-3a 3TOrO BLIXOJ HX B naposyio (asy 3aTpyAHEH H T])EﬁyCT TIOBBIIIEHHST
TEeMIEPATYPhl NEPEroHKn GO/blIe, yem 3TOro Tpedyer 3akon Payus.

paje pador [2, 3] nokasaHo, uTo J00aBieHHe B HeTh HEGOJBLIOTO
KOJIHYCCTBA aPOMATHYCCKHX YIVIEBOJOPOAOB, MOBEPXHOCTHO-AKTHBHBIX Be-
1IeCTB, KHCJAOPOACOAEPKALIMX M TETEPOUHKJINYECKHX COCAHHEHHii NPHBO-
JIT K TiepecTpoiike COJbBATHOH 060104k CCE u BbICBOGOXKICHHIO MO.!
KyJl HH3KOKHISIIMX KOMIOHEHTOB B JHCIEPCHYIo cpedy. B pesyabrare
9TOrO BLIXOJ TOMJHBHBIX JIETKHX (paKimii HerTH YBEIHUHBAETCH Ha 2—
5%-0B. DddeKTUBHBIME 106ABKAMH ABJAIOTCS CHHPTEL W APYyrHe KHCJO-
poAcoaepralue coeAuHenns [2, 3]. B uacrosimeii paGote H3yuasnac, BO3-
MOJKHOCTh NPHMCHCHHs B KauecTBe AaKTHBHPYIOLlMX A06aBok  roJ0BHOI
pakuun KOHbAYHOTO MPOH3BOACTBA M CHBYIUHBIX Maceq CIHDPTOBOrO 3a-
BOAA, XaPAKTEPH3YIOLNXCs BHICOKHMH CONEPIKAHUAMH CIHPTOB, aJbACrH-
OB, KCTOHOB H JPYIHX KHCJOPOACOAEPKALIHX COCHAHHEHHII.
TaGanua 1
K
Hanves 10Ka3a Lo 1 i |' Foonran (hpaKims KOHbsu-
| 2 | 1Oro NPCH3BOACTBA

e cooficrpa ¥ 108 TP

Temneparypa kinenns. ‘G | 81—105 | 75—79
Tlaotnocts mpn 20 , /v | 650 | 610
Coepaare, O | |
STHIOBYI cTpT | 16,1 | 22,5
UL CIHpTH 60,5 | 53,6
anber b | 17,0 14,4
17 l 6,0
Heineripuiuiposartibie Kownonents 47 35
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941959220

OG6nBekToM HCCIEN0BaHMs bl TPYSHHCKAs W JHMBHiCKas HOBE: W 01955
06pa3itbi TOJOBHOIl (PAKUHH KOHBSUHOTO MPOHIBOACTBA M CHBYLINbIX Ma-
CeJl CHHPTOBOTO 3aBOAA. DH3NKO-XHMHUECKAS XaPAKTEPHCTHKA HCIOMB3O-
BaHHbIX 106aBOK npHBejAeHa B Tabanie 1.

M3 namnpix TtaGuuusl 1 BHAHO, 4TO 5TH A06aBKM cojlepiKar CHOHPTHI,
ANBJCTH/IbI, KETOHBI, CHBYWHbBIC Macla M HEHACHTHMHUMPOBAHHBIE KHCJIO-
POACOACPIKANILKE cOeMiHENHs. ANAIH3 NPOG, BIATHX Ha 3aBOJe B PasHoe
BpEMs, TNOKA3a/ TNPAKTHYECKH NOCTOSIHHDIY COCTaB, ®H3HKO-XHMHYECKas
XapaKkTepHCTHKA HCCIeAYeMbIX HedTeli mpuBeena B rabunue 2.

TaGauua 2

DUIMKC-XHNIECKS XADAKTEPICTIKG HCCTCAYeMBIX Hedbrelt

|
Hanwetosanue nokasateneii [ Tpysuitckas wedts | Jiupuiickas nedro
| A
Monexyanpuan wacca. M | o7 211
TlaoTHoeTs npi 207, 9,0, kr/vd | 8% 817,3
Baskeers, v 20, ¢ Cr | 6,13 1,56
¥ 50, ¢ Cr | 2,5 1,15
Temnepatypa sacthipanns, °C | —1 +6
Temnepatypa ncsimki 8 OTKPLITOM THEE, °C 2 -
Kuenotnoers, nr KOH/ T riedyin 0,09 0,025
Conepxarue, %
napadHHoBbiE yraeso10poLl 8,7 6,0
cepa i 0,13 0.3
0,054 i
acqasibTerst 0,65 0,45
KOKCyexoeTh, 1,65 1,32
DpauHonnii cocTay: |
0 200° | 20 46
10 370° 29 23
MasyT 32,38 25,6
cxosa 8,62 5,4

OGe nedru napaduuncroie. Jlupuiickas HedTh OTHOCHTCH K JICTKHM
HedTsIN. CMecH TPYSHHCKOM H JIBHICKOA HedTell (B pasiHuHBIX COOTHO-
lieHnsix) nepepaGatbiBaiotes Ha bBatymckom  nedrenepepaGarbizaiolienm
3aBojie.

Bunsnue akTHBHPYIOWIHX 106aBOK Ha mpolecc PasroHkH Hedry H3Y-

1 apTHOM nprCOpe — 1aGOpPaTOPHOH  PCKTH(HEALIOHHOR

i

ot b Nuswirckan
ety
Tysunckan
HED T
i
Pre. 1. Kpuniie cywsaproro Buixoxa chemisix ppakiuii HCXomsix nedeil u o
aKTHmpy I—HCXouast HeqhTh; 2—cupyimbe Macaa
(0.029); 3—ronornan dpaxuna Kosssunoro nponssocTsa (0,02%); 4 — cvecn
rosoBHoli ppakuMK  Konbsuoro u Macea ciinproporo

¥
nponagozicrea (no 0,01% xaxmaoro)
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N7
Kostonne APH-2. Pexcum pasrouii Gbia ciieayiouuii: KoauuecTso HeFHsI sl
3.4, ocTatouHoe AaieHue 2—3 MM PT. cT., Temneparypa HK — 20— 4762001055

Ipeasapure bHbiME ONbITaMi ObLIO yCTAHOBJEHO, uTO 0Ge A00AaBKH

AKTHBHDYIOT TpOLECC DA3TOHKH HEeDTH npu uX COJEPKAHHH B HETH B
npencaax 0,0i—0,05Y% (macc). OnTuManbHas KOHUCHTpAIHS 100ABOK 32BH-
CHT OT NpPHPOABl 100aBKH; IPH KOHLEHTpauusx suime 0,19% NPOHCXOAHT
J€3aKTHBALMS 1polecca neperokn. OmbIThl mOKasain, uto aas Kauaoi
KOHKpETHOi HedTH TpedyeTcss 9KCIEPHMEHTalbHOe onpepesieHne  3TOit
KOHIEHTPAIHH.

Ha pucynke | npupeleHsl Kpupble CYMMAapHbix BHIXOAOB CBETJIbIX

(Ton/iuBHbIX) (PAKUH W3 TPYSHHCKOH M JHBHIICKOj HedrTel, kak HCX01-
HBIX TaKk M ¢ ao6aBkamu B Koauuecte 0,02% roJioBHOf (pakuHu KOHbAU-
HOro mnpoussoictea, 0,02% cuBywHoro macia CIHPTOBOIO 3aBOAa M HX
emecu no 0,01% kaxgoro. M3 pucynka sumno, uto 1006aBieHHe cveci
NPHUBOANT K YBEJIHYEHHIO CYMMAPHOTO BbIXOAa (PaKIMii, BEKHNAOWNX 10
370° wa 4,59, u 3% Aas TPYSHHCKONH H JIHBHHCKOI HedTeil cooTBETCTBEH-
Ho. Ilpn 100aBieHHH TOJIOBHOf (PAKWHH KOHBAYHOTO NPOM3BOACTBA BO
BPeMsi DA3rOHKH IPYSHHCKON He(DTH YBEIHUHBAECTCST B OCHOBHOM BHIXOL
Gensnuooii ¢ppaxunn (HK—150°); npu 1oGasiennn CHBYLIHOIO Macia
CIHPTOBOrO  3aBOAA  MOBBINAETCH  BBIXOJ  KOMIOHCHTOR AH3EILHOI

dpaxuun.

Ilpu pasronke amusniickoil Hedrn npu 106aBke TOJIOBHOji  (PpaKuUHK

KOHbS'YHOTO NPOH3BOACTBA NOBBIIACTCS BbIXOA JIErKOj GEHSHHOBOj (pak-
LUHH M TSKEJOH uacTh AM3eJbHOH (pakumu. Bbixog KCPOCHHOBOj (Ppak-
Wi HCCKOLKO CHiKaercsi. TIpn 100aBICHHH CHBYUIHBIX Maces CIHPTOBO-
TO 33BOJa HESHAYHTE/bHO MOBBHIIACTCS BBIXOJ KOMIOHEHTOB KEPOCHHOBOIT
bpaxunn. Ipu noBbllueHHn KOHUCHTPANHE 1003BOK 10 0,01%, cymmaphsbtii
BbIXOJL TSKeIOH (pakuun ymeHbllaercss Ha 3%. D10 0GbBACHACTCH HAMU
TEM, UYTO MNpPH NOBBILICHHH KOHUEHTPAuun 0GpPasyloTCs HOBble COJbBATHDLIC
060JIOUKK ¢ Go.1ce MPOUHBIMH MEKMOJICKYJISAPHBIME CBA3AMH, Torda Kak
TIpH HU3KHX KOHUCHTPALHSAX st 00PA30BaHHS TaKHX O0OJIOUCK e XBATA-
eT MaTephana Ajs pOPMHPOBAHHS TAKOH 0GOJOUKH.

o meroanke BHUUIIH u3 yskux dpaxunit Hedru Gbian KoMmayii-

AHPOBAHLI THNOBbIE TOIVIHBHbE (DPAKIHH, KOTOPbIE GbiiH HCIBITAH CTaH-
AapTHniMH Metoaamu. Ilpu 31OM 0Kasasoch, uto (pakUHOHHBI coCTaB
Oengiia ne H3MEHHICA. B AM3CAbHON (paKiin MpOM3OLLI CiCAyIOLIHE
H3MEHCHHs: CHH3WJIACHL TEMIepartypa 3acThiBaHHs or —50° 1o —55°; He-
CKOJMbKO MOBBICHJIHCH BSI3KOCTH H T€ €patypa BCIHbLILKH. OCl'a.‘IquI»’ 1o-
KasaTe/i OCTajuch HeHsMeHHBIMH. Temnepartypa sacThiBanns Masyra Tak-
e CHH3HJACh ¢ +42° 10 +39°. YMCHbUINIACH TAKKe BA3KOCTh, DTH pe-
3YJIbTATHL HMEIOT GOJIBIIOE MPAKTHUECKOE 3HAUCHHE, T. K. YBOJHYCHHE Bbl-
X0Aa AK3UILHOH pparigna IIpOHCXOAUT IIpH HCKOTOpOM YJAYYLIeHHH ee
KauecTsa. MOKHO Gbisio OBl OXKHAATh OTSKEICHHE MasyTa H, COOTBETCTBEI-
HO, NOBLILICHHE BASKOCTH H TEMICPATYPHl 3aCTLIBAHHS, OAHAKO NPOH3OLLIO
Ha060pOT.

[osyuentsie pesysbTaThl MOKHO OGBACHATL TeM, uTO npu 1o6asie-

HHH B HE(QTh TONOBHOM (PAKUMM H CHBYLIHBIX Macen B ONTHMAJbHbIx KO-
JMYECTBAX MPOHCXOAHT NEPEpacnpeseetie YrIeBOAOPOLOR Meky (hasa-

M. MOKHO 1peiNoNOKH TS, 41O TOMIMHA COMLBATHON 0GOM0UK YMEHb-
iiaercsi, ¥ yacrb APOMATHYECKHX YIJIEBOA0PO10B NepexoanuT B AHcnepciyo
€pely, T. K. our 0621aa10T Gosiee BLICOKOH PACTBOPHTENLHOY CIOCOBHO-
CTBIO; TEMNEpATypa 3aCTLIBAHHSI H BASKOCTL CHHXKAIOTCS BO Beex (pak-
WHAX, JaXKe B MasyTe.

Takum 06pasoM, BTOpHUHEIE MPOAYKTH KOHBSUHONO MPOHSBOACTBA MO-
TYT ObiTb HCHOJL3OB2HBI N[+ Neperoike B K ao0a-
BOK, TNOBLILIAIONKX BbIXOX GEH3HHOBOj M AHM3CJbHOj (pakuHi na 2—5
03 H3MEHEHHs TEXHOJOrHH NPOH3BOACTBA § YXYAUICHHS HX KAueCcTBA.

Tpyswickiii Texniveckuit ynusepenrer, R
Mockonckuit mieTntyt Hetn m rasa uw. TyOkmna Hocryniao 23.05.1991
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3. BMGL3IAIBINTN, 5. SERVITHGD, %. LDENSIZN, . BOLOSBISROEMAN, '
M. 3EHBMLIBY, 0. BOIOGIFINTO

25830360T6£I3ILN RYESFIGN 6330IMBNL d6IMLBIGHDXN
353MLROLSL

bgboyly

BuFegrormos 3853 Ongngdoee ©Essdob aogmgs Bogomdob spdmbag-
b gedmbeobel Bsogro (bofgegn) ghedgndel asdmbsgmob asbbpob dob-
Boon. 3530J800b9Byw mebsBogdore gedmygbydame oym gmbosgol Fobdmgdol
or0gBobscn 0 Lol FobBrgbob bobol bymyBo.

43030b md0gdb Fobdmoragbre bejobogymmbs @0 ogool Bxgomdgda.

©o3063, 6B 0,02% -0l bormpgbrdon Jmbos ol Fobdmgdob cagbsbamobs
©o Llobob Fobdmgdob dobob bgooh by

Bot:93%0 oo smpdinma
oy 0,01%) ©aBsendobeb bofgagn géslnegdob asdmbagseo bsjobogymnbs oo
o300l Bagormlgdabomgob Bbodsdoborm obbegds 4,5% s 3%-00. 0,02% goo-
Boogol FobBmgdol msghoborol @odagdobsb bafobrmgyermly Bagemmdol: aedebroo-
bob dooonspa obbgds B9Bobtn mtsdgool gedmbogormo, bogme 0,02% o
Bob Bgorol @aBgBabel — oyt ghsdonl gedebsgego.

©0300b BgomBob gadmbroobal 0.02% gmbosgols FobBemgdob csgbobareob wo-
2agdob Begaste obhrgds 3gEbobgho ©o 3dody grhsd(ogdob gsdmbegsmmo: oaogy
Paios ol wrn

ol

9 0o FotBngdob bobob Bgmab @sdapgds go 136835y
Béob Bogenol gadroob gedmbogagrh.

G. O. POTSKVERASHVILI, K. M. ANDGULADZE, Z. 1. SYNIAEV,
L. P. GILYAZETDINOV, O. F. GLAGOLEVA, T. S. SHAKARASHVILI

ACTIVIZING ADDITION FOR ATMOSPHERIC OIL REFINING
Summary

The influence of activizing additions at atmospheric oil refining for
the increase of light (fuel) fractions yield has been studied. Head fraction of
cognac and fusel oil of spirit productions have been used as additions.

Georgian and Lybian oil have been studied.

It has been established that the addition mixture of 0,029% of head frac-
tion of cognac and fusel of spirit production gives the increase of fuel fraction
yield by 4,5% aod 39% for Georgian and Lybian oil correspondingly.

At 0,02% addition of head fraction for Georgian oil distillation mainly
gasoline fractions yield increases and at 0,02% fusel oil-diesel fraction in-
creases.

At distillation of Lybia oil when 0,629% of cognac head fraction is added
gasoline and heavy fractions yield increase while for fusel oil of spirit produc-
tion—kerosene fraction increases unsignificantly.
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LO3SGMBITML BIBEN0IBIMS S35RABANL 3SGEI
MU3BECTHSI AKAIEMUM HAYK TPY3WUH ol
308006 LIGOS 1993, 1. 19, Ne 2 CEPHST XMMHUUECKAS

YIK 669.15.74—194.56

I. H. TPHKYPOB, W. C. JIEMU, C, MAJISTHOB, T'. M. SIPOIIEHKO,
T. JI. IEKAHOUJISE, JI. ®. TABAJIZE

U3MEHEHHE MEXAHWYECKHUX CBOMCTB, ®A30BOF'0 COCTABA
A NAPAMETPOB MHUKPONJACTHYECKOM AE®OPMALLUU
Fe—Cr—Mn CIIJIABOB NPU HU3KOTEMMEPATYPHbIX
UCHBITAHUSAX

Lean paGorbl — BhisicHenne BHAHHS neDOPMALHOHHOH CTaGHILHOCTH
XpOMOMADPraHUCBOTO ayCTCHHTA HA MEXaHHUGCKHE CBONCTBA  CHLIABOB I
OUCHKA BO3MOKHOCTH HCNOJb30BAHHS MHKDOIJIACTHUECKHX XAPAKTEPHCTHK
TIPH HCCICI0BAHNH MeXaHHYeCKHX cBoiicts Fe—Cr—Mn craneii nocae pas-
JIHYHBIX T€PMOAeDOPMALHOHEBIX BO3ACHCTBHII.

Panee 6bii0 noxasano [l], uto HanGosee YAQUHLIM COYETAHHCM Mexa-
HHUECKHX XapakTepHCTHK mpi —196 1 —253°C obaanator craau c0,03% C,
(10—13)% Cr u (24—28) % Mn. B naumoii padore ncnbiranus IPOBOAH-
JIHCh HA MOJEJbHbIX CIIABAX, COCTABHI KOTOPHIX (TAabu. 1) BapbHpoOBaHCH
OKoJI0 onThHMaabHoro npu 12% Cr, pkuaiouas Takke JlBa CIJjiaBa C MOHH-
&enubiv conepkannem Cr. Tlepex HCHbITaHHEM CIVIABH 3aKAJIHBAJICH B
Boze ¢ 1050°.

Ta6anua 1

Jlaiibie XHMINCCKOrO anansa HCCACAYEMHX CAGBOD

Cosiepiaiine saementon, pec. %

€ M

nnan Mapra - - =
18 X12r18 | 0,04 18,2 12,2
2 X1226 j 0.04 256 121
33 X12r33 | 007 326 12,3
7 X712 | ou 26,4 7.3
0 ra7 0,05 36,7 06

CrannapThble MeXaHHYeCKHe XapaKTeDHCTHKH ONpEACIIHCH npH - He-
MHITAHHAX HA pACTAXKCHUE N yAAPHBIT H3rHG npu 20, —196, 1 —253°C. da-
30BbIH COCTAB CHJIABOB onpelensiics B paGoueii 30He Pa3pLIBHBIX o6pas-
UOB 10 HCHBITAHHI H 1OCTE PA3PYIICHHA (O HAMAFHHUEHHOCTH HACHillie-
HHA), a Takke BOJHZH NOBEXHOCTH paspywenns  (penrrenodasopblii
aHagug ).

Mapamerpsl MHKPOMIACTHUCCKOT aedpopmamun  (TIMJ1)  onperensaucs
npu 20° Ha HHIHHAPHUCCKHX OGpasuax 3,2X6,4 MM B 3aKaJICHHOM COCTOSI-
HHN, 2 TaKKe Ha 06pasuax, BHIDE3AHHBIX H3 DaGouCii 30HBI paspbIBHBIX
06pa3uoB noc/ie HCHHITAHKIT IPH TPEX TeMNepaTypax.

Hecaenopanne MEKpOnIacTHYCCKON AedopMamm crascii POBOAHIOCH
Ha ycraHoBke, paspalotannoii u uarorosaennoi 8 TU®TH no METOJlHKE,
omicannoii B paGote [2]. OGpasubt AeGopPMHPOBANHCL 11O CXEMe OHOOCHO.
O CHATis NP CTYMCHYATOM TNOBBIEHHH HArPY3KH (10 0y =12 MITa/cry-
TeHb) 1O AOCTHXKCHHS Mpeiena Tekyuectd. ITocsie Kaioro HarpyKeHus
B TCUCHHE 3a/laHHOrO MOCTOSHHOTO MHTepBata mpemenn (150 c) permcrpi-
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POBAJACH BPCMCHHAS 3ABHCHMOCTL, HATIPSKCHIS, CTPOHIACH 3ABECHMOGTH, L., .
CTemeHH  pelakcaluM 3a AAHHBI  HHTEPBad AGi/0; OT HampsKeHIs 3 (Bas00ds)
TPY3KH K HAaYajy UHKIA O.

Ha sroii 3aBiciumoctn (puc. 1) MOXKHO OTMETHTH DAL KPUTHUECKHX

Ay
07
a6

05

03

02

S R e

o 200 400 600 800 1000 6 MMa

Puc. 1. 3aBHCHMOCTH CTENeMHl Peqarcaiuy oT mHar-
pAKenA Harpy3Kn 1as obpasua craan X12U18 nocre
VCnbTannit Ha paspeip mpr—196°

HaMpsiKeHH, COOTBETCTBYIOUIHX H3MEHCHHSM €e Xapakrepa B CBfI3H C H3-
MEHeHHEM MeXaHH3MOB IJIacTHYeCKOi aedopmaunn. Kpurnueckne Hampsi-
KeHHsg 62° 1 6”7 H COOTBETCTBYIOUIHE HM 3HAYCHHs CTENEHH PEIaKCaIHH
wanpsukennii (AoY/o, u Ac”/o; apasiorcs ocnoueivu TIMJL, xapaxTepuay-
IOIHMH Pa3BHDHE IJIACTHUCCKON Je(OPMAIMH C POCTOM HATPY3KH.

Kpuruueckoe HampsikeHne o0(°, 10-BHAHMOMY, COOTBETCTBYET HCTHH-
HOMY MNpeie]y YIpPYrOCTH MaTepHaJa H B CTaJsIX PETHCTPHPYETCS OTYeT-
JIHBO B DA3YMPOYHEHHBIX COCTOSHHUSAX.

Kpurnueckoe HanmpsiKenHe 0z° COOTBETCTBYET MPEEJY MPOMOPUHOHAIb-
HOCTH, MOCKOJbKY YYaCTOK 3aBHCHMOCTH 40;/% (3), mna KOTOpOM oamHAE-
KOBOMY MpHPAILCHHIO HATPY3KH COOTBETCTBYET OJMHAKOBAs DeJaKcaius
HanpsiKeHHii (3a cyeT IUIacTHYeCKol AedopMaluu), oTBeYaer JHHEHHOMY
YUacTKy Ha 3aBHCHMOCTH &(0), moJyyaemoii mpu AedopMauus ¢ MOCTOsH-
HOI CKOPOCTBIO.

Kputiieckoe nampskenne 67 OrpaHHUHBAeT BCIO 0GJIACTh MHKPOMI2-
CTHYCCKHX JedOpMaIiil; Bbillle HEr0 Pa3BHBACTCS MaKPOMIACTHUECKAs Je-
dopmanus. Mex1y S5THM HANPsKEHHEM H YCJOBHBIM IIPEIEJOM TEKyueCTH
Ha psile MaTepHaJioB YCTaHOBJCHA JIHHEHHAsT CBAA3b.

B kauecrse MokasaTesisi IUTACTHYHOCTH BBHIGDAHA CTENEHb pPe/aKCALHK
Aol/s;,  xapakTepusylollask WHTEHCHBHOCTb DENAKCAUMH YIPYTHX HCKakKe-
HHil pemeTkH B 06JacTH HauGoJee 3aTOPMOMKECHHON MHKPOMIACTHUECKOI
Jedopmaunu, OTHECEHHAss K BepXHelf rpaHule 3Toii 0GjacTu Asy /9,08,
Ecrecrsento, 4to, 4eM HHXKe HAMPsKEHHe 05°, NPH KOTOPOM IHC/JOKAIHH
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HAYMHAIOT NPEONOJIEBATh S(P(EKTHBHEIC MPENATCTBHS, TEM MIACTHUHEE ‘M-
TepHaIL. dedioh
Hccnenopanne (asoBoro cocraBa CIVIABOB NMOKA3ado, uto B nextHopt’
MHPOBAHHOM COCTOSIHHH BCe CIJIaBbI NMapaMarHHTHL (He cozepkatr dep-
poMaruuTHol a-asnl), 0AHAKO, PEHTreHO(A30BLIi aHanu3 OOGHApyKHBAET
10—20% e-maprencuta B cinase 27 u 250, e-maprencura B X127'18.

o 60
R
3
N
40
20
R <
047 E 26 t
200 100 O 200 100 0
Tuen °C
Puc. 2. K e-(a, 6) 1 a-vaprencuta

(B, T) B 3BHCHVOCTH OT TeMmepaTyphl HCHbITaHHil

Cnaos B oGbeme paGoueil OB PaspHBHHIX  06pa3-

U0B (—) W Ha MOB2PXHOCTH paspy.urzhis (- - -). Llug-
PBI Ha KPBLIX 06O3HAUAIOT HOMEPA CIIAABOB.

Wenpiranus npu 20° He MeHsIOT (asoBOrO COCTaBa CIIABOB (pHC. 2).
Hckaiouenne cocrapiser HauMeHee JerHpoBaHHbii cnias X12I'18, B koro-
poM oGpasyercs okosio 5% w-MapTeHcHTa, a KOJMHYECTBO 3Toif (aspl Ha
noBepxHOCTH pasphiBa jocrhraer 80% mpu BCex TeMmepaTypax HCHBITA-
HHSI, B TO BpeMs, KaK N0 oGbeMy paGoueii 30Hb 06pasua T2Koe KoJuue-
€TBO (heppOMAarHHTHOR (asbl 06pPa3yeTcst TOJNBKO MPH  HCIOBITAHHAX TPH
—196°. Aycrenut cniasos X7I'26 u X12T'26 meracrabunen. B peayabra-
Te HCMBITAHUIL MPH KPHOTEHHBIX TeMmepatypax ormeuaercs 3—4% a-map-
Tencura B oGbeMe o6pasua X12I26 u 1o 40% e-Maprencuta Ha mOBepX-
HOCTH paspbiBa 0GoHX cniaBoB npu —253°C. CTeHuT cniaBoB I'27 u
X12I'33 craGuien npu BCeX TEMNEPATYpaxX MCOBITAHHS.

VcnbiTanus MeXaHHYECKHX CBOMCTB CTIABOB MPH PACTAKEHMH MOKA3a-
an (puc. 3), wro B I'27 u X7I'26, ne 006pasyiomix a-MapTeHCHTa HH MpH
KaK#X TeMneparypax aepopMaluH, NpeledbHoe yAMHHeHHe (6) u yaap-
nas Bsgkocth (KCV) MOHOTOHHO YMEHBLUWIAIOTCS NMPH CHHKCHHH TCMMepa-
Typsl. [Ipy 3TOM HPKaKol B3aHMOCBA3H 3THX NAPAMETPOB C £-MAPTEHCH-
TOM, OGHAPYIKEHHLIM YV TIOBEDXHOCTH DPa3pyUICHHs, He MPOCMATPHBAETCS.
B orsmune or cnuaBos X12I'26 u X12I'32, xapakTepusylOmHXCsi MIABHBIM
BO3PACTAHHEM YCJIOBHOTO TpEAeNa TEKYUECTH H BPEMEHHOTO COMPOTHBJIC-
HHSI CO CHHJKEHHEM TeMIepaTypbl HCnbITaHuil, B cruiase X12I'18 naGmiona-
eTCst MaKCHMYM Op M DEe3KHil H3JI0M o npu —196° cBsizaHHBlEe C CHIBHBIM
M PABHOMEPHBIM MAaPTEHCHTHBIM YIPOYHCHHEM STOrO CHJIaBa, O YEM CBHJC-
TeJBCTBYET HaGJI0NAI0Weecs TOJbKO B HEM H TOJBKO NPH 3TOH TeMmmepa-
TYpE PaBEHCTBO KOJHMYeCTBAa a-Maprencnta (80%) B cpeameMm mo ofbemy
M Ha TMOBEPXHOCTH paspyuleHus o6pasua (puc. 2). Ilpu stom anOMambHO
BLICOKOE TIPEAENbHOE VJIHHCHHE CBS3aHO C NOBLIUEHHEM OXHOPOAHOCTH
nedopmaiii o6pasia 3a CyeT mepeMelleHus IIefiku mo Mepe 0GpasoBamks
B Hefl 0-MapTEHCHTa (MJACTHYHOCTh, HABEICHHAST NpeBpalleHHeM).

10. Cepust xmvuueckas, 7. 19, Ne 2 145
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TpH MaJblX AepOpPMAUUSX NPH HE3HAUHTEJILHOM H3MEHEHHH prm{f‘
craneil H HeH3MeHHOM (a3oBOM cocrape. DTOT mapaMeTp HMeer NpHXOR.
(usuyeckuii cMbicq OOBEKTHBHOTO Tpejiesa TeKYYeCTH (B OTJHUME OT yC-
JIOBHOTO Oo,2). Ilocsie pacrskenus o6pasua 10 paspylieHHs BeJHUHHA €ro
CYIIECTBEHHO BO3PACTACT B COOTBETCTBHH C AeDOPMAIHOHHEIM M (Ha30BHIM
VIIPOYHEHHEM KaXKAOTO CIJIaBa NPH COOTBETCTBYIOLIEH TeMIEpaType HCIbI-
Tauus.

Conocrapiente 1nokasaTelsi IIACTHYHOCTH TNPH MHKPOMIACTHACCKON
Aepopmaii A%y /0,03, ONpElEIEHHOr0 NOCAe HCMBITAHHI Ha pacTsKeHue
(puc. 5), ¢ mpeiesbHLIM YAJHHEHHEM, NMOJYYEHHBIM TDH HCTIBITAHHSX (pHC.
3), NOKa3LIBAeT, YTO WX NOBElEHHe NPOTHBOMOJOKHO KaK MO XapakTepy
3aBHCHMOCTH OT TEMIEpaTyphl HCMBITAHHE, TAK H TMO B3aHMHOMY PAaCNOJAO-
JKEHHIO KPHBBIX, OCOGEHHO NPH HH3KHX TeMmepaTypax. DToT, Kasanoch GObl,
TIapajioKe Jerko paspemaercs: mapamerp Ac/c.0f orpakaer niacthde-

20 30 ma e,

Puic.4. Y c0BHbT TPEEN TeKyyecTn 0ye(1)H Napamerp

MHKpOTLIACTHYECKOH Aepopmaunn o7 (2—5) Fe—Cr—

Mn crmsop npn 20°C B 3aBHCHMOCTH OT CORCpIKANTIA

xpoma mp 26% Mn (a) u Mapranua npu 12% Cr (6)

20 (2) n nocae paapusHuX neubrTanuhi npu 20 (3),
—196 (4) u —253°C (5)

CKHe CBOHCTBAa Ae(OPMHPOBAHHOTO MATepHANa, T. €. SABJAACTCH NAACTHYE-
CKOH XapaKTePHCTHKOH ero COCTOsIHHSI, B OTAIUHE OT §, OFpa)Kaloulero
TPOLECCHl, NPOHCXOASLHE NPH HCMbITaHHsX. EcC/H aHOManbHO  BHICOKME
SHAYEeHHs NPELeNbHOrO YAJHHeHHsT npu —I196° cBa3anpl ¢ noBemICHUEM
OIHOPOAHOCTH Ae(OpMAlHH BCJCICTBHE NepPEMELIeHHs] WelKH NpH TOBHI-
WIEHHOM CKJIOHHOCTH MaTepHajia K yIDOUHEHHIO npH AedopMaii@y, To ec-
TECTBEHHO, YTO CHJILHO H DABHOMEDHO YNPOUHEHHDBIi TAKHM 06pasoM Ma-
TepHas nokasbipaer GoJee HH3Kylo miacthynocTs mo ITMJI. HauGoaee sip-
Kuii npumep sToMy — cnaiap X12I'18. B 10 e BpeMs B pesyabTarte HCIbI-
Tauuit npn —253°, Koraa a-MapTeHCHT o6pasyercsi B 5TOM CIIaBe TOMBKO
B pailoHe JOKaJAM30BAHHOH WICHKH, NPH MHHHMAAbLHOM YJJHHEHHH TJIa-
CTHYHOCTb 3TOTO MaTepuana, onpeienennas no IIMJL nocse wembTammii.
JOCTHTaeT HaHBbICIIErO VPOBHSA.
Takim oBpasom, MeTox MHKpONIACTHYECKOl AeOPMALiH B OTIHIHE
OT CTAHAAPTHBIX HCNLITAHWII H B NONOJHEHHE K HUM AaeT HHBOPMAMHIO O
COCTOSIHHH METAaCTAGHILHOrO MaTepHala H 103BOJNACT HAa MHWHHATIOPHBIX
006pasuax npoctoit GopMbl OUCHHTL KauyecTBO KPHOTrEHHOrO Marepuana B
npoiece CIYaTauul i B YCJOBUAX, AAJEKHX OT KPHTHUCCKHX.
Meracrabuabnbic ayCTCHHTHBIE CIIABEI Fe—Cr—Mn, B xoTOpbix nps
iniskoTeMneparypuoii jgeopmanun  o6pasyercss OrpaHHUENHOC KOJMHUECT-
147
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2
A

B0 Maprencura (X7I'26, X12I'26), npeBocxofsT no KOMIJEKCY M@E‘éﬁ:};ﬁ@ij
CKHX CBOMCTB KaK_aycTeHHTHO-MaprencHTHble (X12I'18), Tak u craGuib-
Ho aycrenutHbie (27, X12I'33) craau.

Ipeanaraercs Hapsy CO CTAHAAPTHLIMH HCOBITAHHAMH, NapaMeTphl
KOTOPLWX OTPAKAIT CTPYKTYpHblC H3MEHeHHS|, NDOHCXONSLIHE B CIHIABAX
B Tpolecce HCMWTAHHS, ONPEIEJSTh NAapaMeTphl HX MHKPOINJIACTHUECKOI
Ae(opMalHH, KOTOPBle OTPAKaloOT CBOHCTBA CIIABOB B AAHHOM COCTOSHHH,
He BHOCS B Hero CylleCTBeHHbIX H3MeHenuil. Ilapamerp o7 0GBEKTHBHO

NOKAa3LIBACT HAYAJI0 MJIACTHYECKOTO TeyeHHs cniasa; 80%/0,0%  xapakre-

1 e ]
\

86,°/ 616;° 10) MMa*!

B et
200 100 0 200100 O
Tuen °C

Puc. 5. Tlokazareaqs mJIaCTHYHOCTH MO NapameTpaMm

MHKpOMIaCTHICCKOli Teopmaitiit criranos Fe— Cr—Mn

B 32BHCHMOCTH OT TeMIepaTyPhl NPeAINECTBYIOUIX

wenraimit. TTyRKTHPOM NOKA3ANE ypoBRH NoKagaTes

IUIACTHUHOCTH  COOTRETCTBYIOMMX CAJIABOR 10 HCMbi-
Taisii

pHsyer cnocoBHOCTh CIIaBa K MJ1aCTHYECKOIT JIC(b()pMaU.HH B JI0GOM 3ajaH-
HOM COCTOSIHHH B OTJIHYHE OT MNPEeAesIbHOIO YAJIHHEHHs, sIBJAKOIIErocs xa-
PaKTepUCTHKOH TMpouecca AedOpMAlHH 10 Pa3pyLICHHS, ¥, MOTOMY PEKO-
Meunyercn A1 OUCHKH CKJIOHHOCTH MAaTepHaja K MJIAaCTHYECKOMY TEUCHHIO
B Ipouecce 3KCmIyaTalnHH.
Mrctityt wetaanypran mm. ®. H. Tasanse
Ax Tpysin Hocrynuao 16.04.1991
3. 360306M30, 0. RIOKN, L. JOROSEMBN, &. NSGHMBIEAM,
0). RISO6MOI, . 153540
Fe-Cr-Mn 306506030306 3335605060 M30L20305, BOET60
BIRBIEOTMA0LY RS JN36MITILE08D60 RIBMHISG00b 35653366330
G3TOTIBY RIBITIFINGIGVHILN 35IMBRIBOL RGMb
bgboniy
@o39B0mmos, bod Bgelisborabo snbdfopnéo gmmepdo (X7T26,
X121'26) bobosorogdosh mggoglo dgdsbognin wgobydgbom, oy smbdgbo-
Bo6-obdgblognmo (X12T18) ©s Lysdornbo snbdgbopmbo (127, X12I'33)
Foragdo-.
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BoBgbgd0s, bmd Bog bGogato ©agmblagoeb dgmngo, bgib
G0 Bgorybobogsl gabbbgeggden, odemyge b obgmbBagnsh dasben
Soegh Bgborobmbydel dydsfiogné o drobiognb egobdydly o Fybadimg-
Bgerb brool gompgBiaern Bsbirol myabybydel dbmabubobgdeb glbigmopaga-
oL 3bmggblo.
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G. N. GRIKUROV, I. S. DEICH, S. A. MADYANOV, G. M. YARCSHENKO,
T. L. DEKANOIDZE, B. F. TAVADZE

CHANGES OF MECHANICAL PR OPERTIES, PHASE COMPOSITION
AND MICROPLASTIC DEFORMATION PARAMETERS OF Fe - Cr - Mn
ALLOYS DURING LOW - TEMPERATURE TESTS

Summary

This work contains the results of tension tests at 20, and— 253°C of
five alloys of Fe - Cr- Mn system, the investigation of deformation stability
of austenite while testing and the paremeters of microplastic deformation of
these materials before and after the testing.

It is shewn, that breaking tests resulls, being integral characteristics of
phase and deformation strengthening processes, don’t reflect neither the ini-
tial nor the resulting state of material, where as the parameters of microplastic
deformation bear information of strength and plastic propertics of alloys in
each state. This point gives the possibility of prognesis of material properties
during the explotation process and in stages far from critical.

It has been established, that metastable austensic steels, in which the
limitted giantity of a-martensis is formed at Jow - temperature testings, have
more perfect properties than austentic-martensite (X12I'18), as well as the
stable austenific steels (I'27,X12r33).
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D. S96RIWIIN, B. BMGALOII, O. SO6RILN

356356'33B98B39TN 3060TN6d6MEHNL BMGINHGIBOL
36MBILOL LETLIMBY

gg@o 3edmgaeoggdoo (1, 2] b 39beos, 3 3963560333y ero
gorobigmégdn biouogbnst 3ndglgrngsbe Yorghndon bgombil 3
Loly Bondaro Byen — @sdsbdargdmgdal geggmorBmdogngdol 3bn(yLPo,
éob Beppesg Yodapds dndboeegb hybobob ammmmanumyb e
208eEoGNG0 ©o doperro g4 060 boby b 33eby Bgdoglgdgero [3)-
s0BoBbrmo jodemobadmbol gebdabgdob 3bmgglBe  gsbyganm Lodby-
g8b gofyogdon 3sb30 Bodsgermn sddombn dpdermol sroaghol Liseashy,
bopgbeg s0a0mn 330 B933gbagnbob megobmegere bhodl Jmbaaidol dege
BogmemdsTo, by oogob by Fyordool gobgdmBo LadnBomgdol Rogyo-
b Bypdrmgbocnl beoob.

%5860 B6 ol gsBm Babbs @agobobger 9dL3ghodgbeee ©3330a0-
65 3562068033000 J3BOTaBadmbob soagbol Lobbawmy  B9d3ghednbob
580pord0 380 —450°by, 1. 0. 03 sdsbeobdo, by eIl s
©3960 363J@0gnmen obsbByfnbormos. 53 sdmebol  asbbsbesbogndrer
Ranbls oyl Bndmensgsbydremos Fyormdorob Ubgs omdmagbo o6 obghgme soby-
oo goBboggdol Sgomn, brdgrmog asdmbogbogh soEagbom L@spasty jmb-
E3460L Byesdntnpsh Loodab Fobmdzeb dgeee Wmdspge 3bm(gll.

Lodiydor gecyobabeeon sg@msagdo (bog(‘)mm dngaoeden 05 @) fyoe-
Bogob, Ayl sbogals ms 3 bassbbas  mbongbodgestog
s3magobengeb swgdame  oge obaobadByBagore  gadermobadmbob 100 i
LoBBom 3bm(nb3o spognbob m3@edsmabn Iobmdyda aebobsbrghgdmps 9ii-
3ytodghgdob Bomgdagngmbn deobotgdal LodgemgBon Bomgdawmo byady-
oo gobEmgdol

y=72,25410,35X, +3,70X ,+1,20X,

Bobgogon [4], b sroanbel Lobhnmab gogmbdhmmydpoe Fohdnddbormo
Pyeob obojoobs © Goob 3x8egs dapdnme s0égdob IwasBocrmdems Lo-
20d300bg-

Jotorobodmbob seEagbl Byegagde dmepdnmos 1 Gbhordo.

gt gb 6 Bobl, siabo dgeeeob momilool seanbs dmbe-
wdbowadeg gmb@ejdob baedohol @onbostyd Bgbodergdgeros 3b
ombopob gmbgbehogael 5%-3py Bgdgnégdoba smdoagh s0bBo. spbol-
S Bobodorrnt babsbpgbn JmbEgbetegoob asbéal FgdmbgggeBo swaorn
SAgb gmbEsde0b agaobnégdol 3bmaglb 800°-Apy, o JoBIambonmIR ©-
33989 oo,

gotorobodmbol pgeddogobsgos 360936gcmmab: ©3dmg0gdnero 03 -
Gogdol dngraé Forrbyo, brdrmgdons mobromsb 0@atnds Jmbdajdob Byce-
3ol Boo-podotdormgdrgdol  ©gdderobegeol  bmb [S]. 88 dbmggbob
dodornbo dobogobomngob hagbb Bogh F3masgsbydnmes @mEIGes, Gmdy-
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béom

G A2
i B, 2q)
8606399933390 g3oCBogmdol arteagfel Gorggao Bsbobosorgdergdo 1y 115 45

(=3odorgé 3obodgdBo gogmobagminy spmaghob Lobbmy 98,5%)
£4 L e s | '
28 sdagbo a 5y 5585 | Sobagmbol godds
Fes SE150 | €09 036000 Uhoonls
8 5 ook, % Bog. |\E 5 2122 2 H8E |
e 4 geelfe |2 ESE | Bl
Lo u B w2 89 |
1,0-1,5 | 100H, 64 | 184 | ~.800 aomsbo Bobmbomo Bobs
2,0-2,5 | 70H,+30N, | 48 | 205 | Zagoo b
2,5-3,0 | 50H, 450N, | 40 | 190 0 2oz Babs gadpgbee
1,0—1,5 | 35H,+65CH, | G4 | 195 ' "
1,0—1,5 | 20H, +8N, | 64 | 200 650 | .
1,0—1,5 10H,+90N, o4 | 208 GE20mme Fgabodorre Jobgegde
1,015 | 5H,495N, | 64 | 210 | Bagbodal smgomo om0 olgh
2 5H,4-95He | 48 | 220 0 | ”
1 5 | 15H,+85CH, | 64 | 200 0 Gomegnme Bpgbedaco dbograd
2,5-30 | 5H;+95CH, | 40 | 207 | e
5 5 | B5H+95N, ' | 48 | 212 | gtebissgies o b3
2 0 | G5H,+95He | 40 | 295 | .
1 5 | 5H+95CH, | 64 | 210 | h

|

oG 330h396000 @7 obedBob bo
£agbongdob ybo@ogmmo dsbom:

flag= 20—

Boffoghos @ago393ncn Bg@ermbasbaro

(1 + Sba)

b.a,

boag o — Lygon gagemobstminl bggebomo bopsdobob gk
4, 3% goomoba@minb bggpboon bypedodhol gobamn;
by — Lobgofzom Bsbobs spbmbd(3nnbs o @gbmé3(oob ymagogogh-
bdob Bygebgds ©gdg@eemobsgool 3bmaylBos
@, — Lobgajgom Bobob goob39B¢hénogos.
swboBbnro nEjgons Bgodwode gesbaebalsdnere offsh 9B gsero-
Tetmbby sborgloddobydopn i-nbo dgsmméasbame Bxgbmgdob dogh poge-
; 5 ;i

3039o ol bgg 90 y Godgeog bgagbyhegel ob 93g5dmgdetgds.

Jaosobob Bgdbogné nEaggtbodaboy
3eedgdnbe dnbadmntos .

Jigmeobob bgbobob Boggmmdems Jobbob. Us2e

LI A. KAHZEJIAKHY, L. B. TOPYXWIZE, A. LI, KAHIEJAKHU

COBEPIUEHCTBOBAHME MPOLLECCA ®OPMUPOBAHUS
MAPTAHELCOLEP)KAWEIO KATAJIU3ATOPA

Peswome

lpn HccsenoBaniy  (OPMHPOBAHHS MAPraHENCOACPKAIICIO KATAIH-
3aT0pa THAPOOGIArOpaKHBAHNS MACe]-MSTUHTeNell PE3HHOBbIX CMeceii yo-
TAHOBJICHO, 4TO pa3baBieHHe BOAOPOAA HHEPTHBIM [a3oM NPCAOTBPALLACT
CaMOOPOH3BOJILHOE MOBBIUICHHE TEMIEPATyPhl B KOHTAKTE, a OIpeACJNCHIIC
KPHTHYECKOH MACChl METaJVIOOPraHHUCCKHX COCLAHHEHHA NOBEPXHOCTHOND
CJI0SL ABIAACTCH HEOOXOAMMBIM YCJIOBHEM /s MOAACPKAHHS AKTHBHOCTH
KaTaJIu3artopa.
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Sh. A. KANDELAKI, Ts. A. PORCHKHIDZE, A. Sh. KANDELAKI

DEVELOPMENT OF THE PROCESS AND FORMATION
OF THE MANGANESE CATALYST

Summary

The dilution of hydrogen with inert gas while the investigation of
manganese-containing catalyst of the hydrofined oil - emollient of rubber com-
pound averts the spontaneous rise of temperature in the contact. But the
caleulation of critical mass of metalorganic compounds of the surface layer
Is an insistant condition for the support of the catalyst activity.
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LOIIGMBITML  BIBENIGIZINS  S33LIZNN 33660 . o ‘
M3BECTHSI AKAJIEMMU HAYK T'PY3HH Shesnnn
308006 LI60S 1993, 7. 19, No 2 CEPHSI XMMHUYECKA

aMITY 6IANTN

‘034 541.64.539.199
. $T3GI3, 3. LOBLMENS, 6. 06085dD, 3. 35BN, . F93856040

4,4,8,5-6366590000%-2,3,6,7-R0306%M3ITE6T60b EMB0IG0I0
£963MIZTTOL BILFSIDY

oby [1] BoBggbydo oym, émd m-jl b oggormotydoo 2,5-ody
2-394L0B-2,5-omeoa Boowgds 4,4, 8, 8, 21,31,211,31-0d 880002, 3, 6, 7-o-
BoBbdgfhersbo (1). goabdyradenm bs gaamaeb hobsgaempdnem ©odybmdgh-
Gorsbgdol JoBool otg@o [2,3] BobBobfyombarnb (1) Gomgdob Fngsthyboor
2303060 3bgdob dogbols doEacr Bggbl oyl m-flormrrol semgorobyds 2,5-
30r00m-3-394L06-2,5 Bagyotrgdryemos bodogbordy asblbgaggdpne 3o-
©mdgdB0. sboBEigro bgodgoner BybsdemgByero gobres bobTnbfyorborol (1) go-
Aobogerol a3t 25% -3 50%-dop. Esbaboee dobo crmdab (nnbagm-
€ 140—141°. Bopgdaero HH 8d6-o Bobb-bigdtémbymdmeo mbagdgsn smob-

069895 Lebnienbeb (1).

bobBobFyorrdomob (1) @ogobazom Jbmdols of. obemgsb ddod-
895950 gadymgormos Bogoogyds (mmmdol B3d3gbhodnbs 266—267), b
Baog 9eradbiabo oBswobol, of-, 1H 236- s dsbl-bipebmbymdnme dnbo-
Godgdom  Jobgbodl  1,2,5, 6-003gBb-3, 3, 7, 7, 21, 3, 211, 3il-cvsdgmngn-

(3O Gobponl-4, 8(11).

NOMIC Oy NOy
L po
. p CHs

e e
3 NO: Hye CHiNO;

)

i

EabBotfyorrdogol (1) Boghobydon yoby. shrggogsh o gmaobedgegsts
£ob0300 53p§mb30 nblbogo boff § godmyog Bogmoghbyds (cmmdols
©aBgbagynh 344—345%). 9mByEnbo sbagmobol, off-, 1H B3 oo dsbb-bigs-
Obobsmdneo 3nbogdydon ogo Igglodsdyds 4, 4, 8, 8, 21, 3L, 211, 3iheges
Sooge-11, 41, 111, 41 ggahsboytm -2, 3, 6, 7-0305%306®aem6b (111).
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of-U3gdbodo gememadnros byerbsfymby UR-20. 8obb-Lgiehgdo
Byge0s JbmBopm-35Ub-Ligdebodydéy R-10-10B ,RIBERMAG« (Logao%ggaw’uuu
TH 336-b3g3kbg30 Bobbmeodamos ,Brukér AC-200¢ byerbsfymby LodnBon
bobBoboo 200,13 83 ('H).

Bogboolb (1). 20 3 2,5-ody 94b06-2, L (0,14 3) > 200 3
(19 8) o-fbogomob  Bobggh  gogbarpdeom  Fywmob  sdoboboly  @omgmols
Lbge gobb63g. BgBrgs Bobgal dgdogo dméggol 8g0B0 gydagygd

©oo 33 3 (0,245 8) AlCL. Lstgo]gom 6bngob (y33abaginésl csbosmsbn-
Boor gbboowon 85%30g. Ggefaoch bobabdmognds 3,5 Loswo, Fobdmidborn
§od3mgdbb 35335300000 Bgmegdhogo Foboo. gmbogblsdo asblbogmo odbs
3sb3o. Bobo 3pbymemagoner omobol gobaby (11 ojongmao) s 3ogdi-
w0 Bgobo Bsbol bedggbepo aswsghob@emgdor g
Bogon0gégds rmdol &yd3gbsdnhoo 40— 141% godmbsgoro 50%. TH 236
(CDCLy 83. 6); 6,80 (H1); 7,02 (H4); 4,0 (HS); 1,40 (H9); 2, 19 (H11); 2,23
(H12). 6s3mg60s (M+) 318, Car, Hyo. go3morgemogos M 318,

Bogboro (I1). 1 3 Bogmogbgdob (1) aogbyempdon gblbowos 50 8¢n yoba-
o396 dBobdgogeBo o 10 Frool 3963s3emdsTo grdsndeon 3 g Jémdol
630pbogb, Gob BoSras 3oGbargdeb geahdyrndmon gopgg 15 Foo aobdog-
CodsBo. 29(03980b Bdng bLobL 3685398000 Fyrmoo. gedmymgorn Bogngdl
380G0, §3nBg0dmon 3%-0sb0 NaOH-ob bLbsboo oo gbgabogeon
Fymoo Bgogbsmnd Gsdesog. dorgdar 3bmeniah bknwpgbidyzab 3o
$60bEsgBdEom, Josb 6 omBob $9839bsembs 266—267°, as8mbogsero
45%. of-(KBr, L3-'); 865 s 850-1,2,4,5-hobo(i3endneo 3gBbmenob Bobogo,
1691 (CO). 'H 834 (CDCLs 68. 6); 6,90 (H1); 7,0 (H4); 1,68 (H9), 0,96
(H10); 2,49 (H11); 2,20 (H12). 6s3mgbos, %: C 82,42; 82,52; H 8, 24; 8, 2;
(M+) 348 CyqHp0,. 353morgemomos, %: C 82, 76; H 8, 04; M 348.

Bsgboo (LI1). 1 5 6ogoogbgdsb (1) Bmérggel 93%0 godofy
AubrodgByen Gotgab (2 oo sbosglgogs d 6,4 © 3 3 amanéa@aﬂogc d1,82),
Lebgadgom Bobgab gecbmdas Fyrmob sdsbsbsby 60°-8rg. sbmEob gobage-
©dob gsdmymaobosbogy afya0BEen smdmdsh ©o Bsbygb asoaadob deoa
396%03030000 Fyrmom. domgdamo Bomgdo asbabaobe o asBbmdob Fpdmga
393530300 5Gadmbom, bob Fegzse sGudmEI gbbEspe 3bmendde
o@sghobderbne 0ffs seIEmE-395bmrmol Bsbygowsh (4:1). mrmdob ¢ylg-
bopynbs 344—345° p3dmbogaro 35%. of-(KBr, L8~ 1060 (3gibohebogaemg-
3o dfbmeo), 1360 (NO,). 1H 33 (CDCL,8 3. 6. 4,05 (H1); 1,75 (H9);
0,98 (H 10); 2,49 (H11); 2,38 (H12). 6sdmgbos, % 1 N11.52; 11,60; (M+) 498.
CasHapN,0,. godnogemoros, %1 N11,2. M498.

Legsbogyemmb 3x06. sgpdnob Yyebyeros 30.10.1992.
3. 3ycodoRgocmol Lob. ggodogneo
@ obgefieo Jodook obbdesndoe
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Ul 1. KYIIPABA, T. T. dAMCOHHﬂ,’ H. K. APEMAJZISE, M. IIl. BAIIA
M. T. YABUAHM3E

U3YYEHUE HEKOTOPBIX NNPOU3BOLHbBIX
4,4,88-TETPAMETHJI-2,3,6,7-1UBEH30NEHTAJIAHA

Pesome

Tlokasano, uto  KOHAeHCauHeii 2,5-1HMMETHJ-3-TeKCHH-2,5-1HoMa ¢
O0-KCHJIOJIOM TipH TeMmnepatype 85° H NPOJOJKHTEILHOCTH PeakuuH 3,5 ua-
ca soixon 4,4,88,2",3",2”,3"-okramern-2,3,6,7-1u6ensonenranana (I) no-
cruraer 50%. Oxucaenwem yriesoxopoxa (I) CrOz/ACOH moayuen n
oxapakTepHsoBan mukHueckuii aukeron (II), a HHTPHPOBAHHEM YIJIEBOAO-
poaa (I) — coorsercTByiolIee TeTpaHHTponpoussoanoe (I1I).

Sh. D. KUPRAVA, G. G. SAMSONIA, N. K. IREMADZE,
M. Sh. VASHAKIDZE, D. G. CHAVCHANIDZE

THE STUDY OF SOME DERIVATIVES OF 4,4,8,8- TETRAMET-
HYL-2,3,6,7-DIBENZOPENTALANE

Summary

It is shown, that the yield of 4,4,8,8,2’,3",2",3"-cctamethyl-2,3,6,7-
dibenzopentalane (I) comes up ‘o 50% by condensation of 2,5-dimethyl-3-
hexine-2,5-diol with orthoxynele of 85° and reaction duration-3,5 hours.

The cyclic deketone (II) has been synthesized by oxidation of hydrocar-
bon (I) CrO;/ACOH and characterized; while the correspending tetranitro-
derivative has been synthesized by nitration of hydrocarbon (I).
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W3BECTHSI AKAJIEMHH HAYK T'PY3UU
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UDC 536.63:546.783
N. G. LEZNAVA, N. sh. DZAGNIDZE, S.-O.NILSON

TEMPERATURE DEPENDENCE OF ENTHALPY AND HEAT
CAPACITY OF NICKELFERROALUMINATES-NiFez_XAle,,(QQS—I 200 K)

Seven compositions of solid solutions of nickelferroaluminate NiFe,_,-
ALO, (x=0,25; 0,50; 0,75; 1,25; 0,150; 0,175) have been prepared by ce-
ramic method and identified by X—ray, chemical and thermal analyses.

For calorimetry investigations have been used:

1. High-precise drop-calorimeter for measuring AH values near the
room temperature (University of Lund, Lab. of Thermochemistry) and

2. High-temperature Kalve calorimeter for measuring the AH values
in region 400—1200 K (Institute of Inorganic Chem. and Electrochem. of
Acad. Sci. of Georgia, Lab. Thermechemistry).

For approximation of experimental data have been used the equations
suggested by Landia [1].

C,=(27,64+bT"+CT") m 1/mol K
AH=(27,6 T+b/n+1-T"*+4¢/K+1.T*14 d) m 1/mol

As soon as all investigated compositions have the temperature of mag-
netic disorder, the interval 298—1200 K is divided by 6,.

As a result of programmed calculations have been found the coefficients
o this equation shown in the Table 1.

Table I

Coefficient of equations C,=f (T) and AH=f (T) of solid solutions NiFeyx Al O;
(x=0,25; 0,50; 0,75; 1,25; 1,50; 1.75)

Coefficients of Eq
Comp - ! R e e s : T T
x K —b [ c ‘ —n k I —d
0,95 | 208780 2396692,8 2679,1 2,23 | 3,9 | 10003,1
780—1200 — — — — —
0,50 | 298700 209032, 6 1,8968 1,73 | 0,1 | 13624,7
703— 1200 — — — — —
0,75 298565 539840,9 0,89223 1,92 | 0,1 11764,8
565—1200 755728010 1539 3,21 | 2,0 | 9382,3
1,00 [ 298—470 85,8239 2,784 0,22 | 0,3 | 2797.9
470—1200 312,08 0,001729 0,69 | 1,0 | 2421,97
1,25 | 298370 1176596700 0,2406846 3,31 | 6,3 | 92072
370—1200 46087,55 0,27138 1,54 | 3,0 | 13176,9
1,50 [ 2981200 15866, 36 0,006567 13 | 50 | 16983, 8
1,75 | 298—1200 9725,08 | 3.2496 1,21 | 5,0 | 2223046

For high-temperature branches of solid solution with x:=0,25 and
x=0,50 (8.~ 780, ~ 700) have been used more simple equation and have
been exp ressed as
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*x=0,25 C,=181,78+4-0,1108 T (779 —1200 K) al
AH=181,78-T+0,005543 T*—54705,7
%=0,50 C,=176,56+0,01188.T (703—1200 K)
AH=176,56-T+0,0059.T* —53186
The Cp,,, data calculated from low temperature equations of the invest iga-
ted solid solutions and for NiFe,0, and NIALO, are shown in the Table 2.
Table 2

Cpass 0f NiFe,0; and NiAi,0, Solid Solutions NiAl, , (x=0,25; 0,50;
075, 1,00; 1,25; 1.50; 1,75)

Comp. | 0 o5 6.5 2,00
% 2] ‘ 0,25 0,50 .75 1,0 1,25 1,50 f3]
Cpags 144,81 J 143,21 140,11 ’ 137,31 ‘ 138,91 ‘ 133,61 ‘ 129,61 ‘ 17,2

Observing carefuly the concentration dependence of C,. we can find
the minimum at x=0,6. The magnetic compensation point characterized
for this system is exactly at this composition |4].

The conclusion can be made about the significant magnetic share in
the total heat capacity of the investigated materials.

Institnte of Inorganic Chemistry

and Electrochemistry of Acad. of

Sciences of Georgia, Lab. Thermochemistry.
University of Lund, Chemical center,

Lab. Thermochemistry, Sweden

6. 00993, 6. dOB6NII, L.-M EOLMEND

603920L BIGMOXVIBO660L 3Id60 bLESGIBOL — NiFe,—x Al O, 96MO300LS RS
633 (298—1200 K)

bgbondy

a9b030gm0s Boggeob @gbmorrBobongdeb Bysbn Bbbstgdel  NiFe, (ALO,
7 goBobogoobongol gbmsrrdes G33ghapnbol Bsbon ©osdsbmiTe (298—
1200 K), @domondgbetnbne hogradob gommbodgsbly 298—400 K ob.
Gobgerdo @0 Bmswdgdiphbnbar gmagb  gerntedyshy 400—1200 K
9669gawBo. plldghodabernho dmbaggdyde @sAnTugiinmos ssew. 6. ok
@oob Bgongon ©o Fobdmpagbormes Co=f(T) @ AH=F(T) gob@memgdgbol
Usboon,

H. T. JIEXXABA, H. M. I3AIHW/I3E, C.—O. HUJIbCOH
TEMIEPATYPHAS 3ABUCHMOCTS SHTAJIBIAM H TEMJIOEMKOCTH
PEPPOAJIJIIOMUHATOB HHUKEJIS —NiFe, , Al O, (298—1200 K)
Pesiome

Briia naMepenia SuTambnus 7-0 KOMHO3HIMIL TBepAbIX pacteopo NiFe, .
ALLO, na H3KOTEMMEPATYPHOM KajlopumeTpe c6poca B miutepsajte 298—400 K
H Ha BEICOKOTeMMEPaTYpHOM Kajopuverp> Kaibse B uurepsatze 400—1200 K.
OKenepuMenTabiibie  aunble o6paGoTasi MeTofoM axatemmka H. Jlammis i
npeficTasietinl B Buje ypashenuit C,=1(T) n AH={ (T).
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VK 547.9
M. T. BEXXYAIIBHJIY, JI. A. MYIDKUPH
e-BUHUPEPUH U3 OBPE3KOB BUHOTPAIHOM JIO3bl

Ilponosxas mnccneroBanue auETOHOBOTO 5KCTPAKTa OGDE3KOB BHHO-
rpajHoOil J03bl copra «Pkauntean» [1] MeTo10M KOJIOHOUHO! Xpomarorpa-
Gur (ancopbent—cuankaress J1 40/100p, 9J0EHT—XJA0pO(GOpM-MeTano),
BBIACJICHO HHAHBHAYANLHOE COCAHHEHHE C  MOJIEKYJspHOM dopmyanoit
CagHo206. TTo Y-, UK-, IMP- u Mace-CrNeKTPaJIbibIM JaHHBIM OHO OBLIO
HACHTHDUIKPOBAHO KAk COCAMHCHNE K1acca CTHALOCHA — e-Bunngepun [2].

=—Bunudpepun

& - Bukgepnn: Geasie Kpucraswis. yd)ﬁ:ﬁ” 224nm 286mm, 310mM, 324mHam.
MK (KBr)—cwt, 3400 (OH), 1510 — 1610 (C = CAr). 'H - IMP (d - aneron,
200MT'w, TMS - Buyrpentnii crannapr). 3 7,18(2H, d, i8,7Tu, H - 2,6); § 6,84
(2R, d, 87T, H—3,5); 36,91(1H, d. ;16,3Tu, H—7): 56,71(1H, d, ;16,3Tn,
H—8); 8 6,73(1H, d, ;2,1Tu, H—14), § 6,33(1H, d, ;2,1Tu, H—12); 5 5,43(1H,
d, 35,50, H —7Y); §4,48(1H, d,; 5,5Tu, H — 81); 67,20(2H, d, ; 8,7I'y,
H—2L6Y); 56,74(2H, d, ; 8,7I'u, H—3,5'); 56,25(3H, S, H — 104, 12,1, 14Y).
1C— SIMP(d—ateton, 200MT'n), 3 : 134,2 (C—1) 129,4(C—2,6), 116,4(C—3,5),
160,0(C—4), 128,2(C—7), 1237 (C—8), 136,7 (C—9), 120,1 (C—10), 162,8
(C=11), 97.0(C—12), 159,9(C—13), 104,4(C—14), 94,1 (C—T1), 57,2(C—8),
147,8(C — 91, 107,2(C — 101, 141, 158,6 (C— 114,13y, 102,3 (C— 12y,
129,0(C — 21,61, 130,4 (C — 1), 116,5(C — 3%, 51), 160,2 (C —41). mu/ 454
(M+,100%). Tlocaie anernmpopasiisn e-Bunudepuna s erc 1H—SIMP crexkTpe
SaPETUCTPHPOPARD! 5 THIPOKCIILHBIX | Py
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M. BEZHUASHVILi, L. MUJIRI
E - VINIFERIN FROM THE ENDS OF VINE PLANT

Summary

A new substance was isolated from the acetone extract of the vine
plant with the method of column chromatography by the preliminary chosen
adsorbent and eluent.

On the base of UV-, IR-, IMR- and the mass-spectral datum, a new
substance was indentified as the combination—E—Viniferin class.
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K CBEAEHHIO ABTOPOB

1. B xypuase <lsmectun AH. Tpysau, cepns xuuuueckass nyGaukyiorcs crated 8
OCHOBHOM Ha IPY3HHCKOM K DYCCKOM A3BKAX, B KOTODHX COAC)KATCA PEIyAbTATh i
AOBANRH TEOPETHECKOTO 1t IKCNEPHMEHTAMBHOTO XAPAKTEDA MO BEAVIM  WANDARACHNAM
COBPEMEHHOI XiMIIC I TEXHOAOTIHI, 3 TAKKE 0BIOPHBE CTaThir,

[epuouteckin nyGmMKyeres Xpownka o Koudepemwisx, cOBCILANMAS, ceMmunapax K
APYPHX HAYUHO-OPTaHISAUHONHBX MCDONPHATHAY, NPOBOIMMBX B PCCHYGINKE,

2. OGbew cTaThi) BKAOUAA TAGANUM, DHCYHKH (3 PHCYHKA NpUDABKHBAOTCA K 01-
HOMl_ CTPARWIE), NOATHCH K PICYNKAM, CHHCOK HCIOAIOBANNOR AWICDATYDH, pesioe wa
FPYSUICKOM, PYCCKOM Il ailNACKOM #3bIKAX, HC I0UKCH NPCBWIMATH 12 CTpamui Mauu-
HOINCHOND TEKCTa, OTICUATANNOTO Yepes Ipa WTeppada. C ACBOR CTOPONM OCTABAROTCR
018, WHPHHOI 3 cu.

Pesiome, Citicok ncnoabaoRaniiofi autepatyps, Ta
HOMHSIOTCS Ha OTACABHHX JHCTAX.

3. OGbeM KpaTkux CoOGWICHIIT He A0Ken npenbiliaty 4 CTPAHUIUBL MALIKHOICHOTO
Texeta. CoOBIIENHA MOTYT GiTh WAMOCTPIPOBANL 1—2 PHCYIHKIMK

1. Crathn (Kpatkiie cooBenis) NpeACTABATOTCA B ABYX SKICMIAADAX C HAMpARAC-
HHEM yupextedis, peweniter Yucoro cobeta (kapeipm, oTiea, aaGopatopun) o6 ux
1YBAHKEILIH, © 3aKITONCHHEM SKCIEPTHOI KOMHCCHIL,

B uauane cramon (cacaa meepxy) muuwercs wizesc YK, cnpasa kpepxy yxasmsa-
CTCA Pa3len KYPHALA, B KOTOPOM 0AMHA ObTb ONYGAMKOBAHA CTATHA, 3aTeM CACAVIOT
HHLIATL W QaMHIHK aBTOPOB, 3ar1aBie W TeKCT cTaToM. B Koilte TekcTa ¢ sienci cro-
POUH YKA3HBACTCA NOMHOE Ha3BaHie YHPCKIEHia, B KOTOPOM BBIOMHCHa PadorTa. CTatps
AOMKHA ObiTb MOANHCAHA BCOMH aBTOPAMH ¢ YKA3aHHeM Ha OTAebHOM AHCTE X alpe-
OB # TeedoHOB.

5. M370KeHmio KcnepivenTaasiioro MaTepHana I0KHO NPeAUIeCTBOBATh KpaTKoe
BBeeine, Hinaraioulee wem paGorsi. [lajiee 104Kio0 GbiTh mpHBeICHO OmHcanie, obeyK-
A€UHE NIOAVHEHHLX PC3YIbTATOR i Sakmouckie, TaGauius, mpHbeAcHibe B TekcTe, caedy-
€1 03araaBHTh.

6. Gopuyan 1 GyKseiiiibie 0GOSHAYCHNA 10MKHN OWTs BUicans Tymbio. Ocofoe Biy
MAHIC CA1YeT 0GDATHTS Ha HI0GpAKeHHe HIACKCO3 i moKasateac cremewcii. Bo aGe-
akile OUINGOK CACIYET 1aTh ACHOC PAdTiilie MOAIY NPONHCHBMH H CTPOWIBMH GyKpa-
MH AaTHHCKOTO i Tpeveckoro andasiira.

7. PHCYHKI 201KHH GuTh nenoauens na Gedofi Gyvare nan xa kaaske Tywsio. Ha
060poTe KaX10TO pHCYHKA Kapaialiom MHWYTCH (QAaMHAHH aBTOPOB, 3arnaBHe CTaTbu.
PHCYHKH W Tabamubl 104KHb GHTH TPOHYMEPOBAHE H NMPEICTABJEHB B ABYX SK3CM-
naspax.

8. LluTupyemas /utepatypa NpHBOAHTCA HA OTIesbHOMN cTpaiuue. Bce cehlaki Aa-
foTCA B HamHCaHH OpurHHata. MuocTpauubie damuaun n crathe paoTes B TPaHCKpHI-
UWHK OCHOBHOTO TeKcTa.

Uutupyeman autepatypa mpusoantes 5 caenyoleM mopsi;
) AR KYPHATBHBIX CTATell: GaMWANN 1 HAHLHAAB ABTOPOB, Ha3BaHWE KypHada, roi,
TOM, HOMep (cepus), cTpanuua;

6) AnA KHHT: QAMUHH H HHHUHATIH aBTOPOB, Haspanlie KHUTH, MCCTO H31aHHA, H3ZAaTeas-
€TBO, TOX, TOM H CTpaiHua.

CeBimi na HeomyGauxosansie paGoTs (kpoe aWcceprawi) e xomyckaiores. Mee

ae-

WMUB W NOTHCH

[ HCYHKAM Hie-

M0/Ib30BaHHAA JHTEPATYPA AOMKHA ObiTo P B 1NIOpAIKe TeALHOCTH
UHTHPOBAHHS.

9. Of H i) BCJHYHH AOMKHB COOTBETCTBOBaT: MeX-
AYHApOAHOl CHCTEME eRHHHIL.

10. Pykomuch, ne ot He

11. B xypuane cratom nyGamkyiores B nopsiaxe MOCTYNJEHHS B peaarumio. B cay-
'la¢ BOIBPALICHHS aBTOPY CTAThH ANA AOPaGOTKH, AATofi MPEICTABJEHHS CUHTAeTCH Aeils
MOJIYYeHHA PellaKuHell OKOHYAaTeNbHOTO TekcTa. B ommom HOMepe XypHana MOXKeT OhiTi
Ony6HKOBAKA OAHA CTATBA ABTOPA 1 OAHO KPaTKoe coofuemme,

12. Pejakuus coraacosmisaer ¢ aBTopom OXHY KOPpeKTYpy cTamhd, B XoTopok we-
HP@B/ICKHIO MOA/EXKAT TOJBKO OWHGKA THMOTpadi, HikaKie AOTOIHENNA MM MIMONSHMA
TEKCTA He A0my 5

P!
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