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GOTOUYBCBUTEJLHBLIE MATEPHAJIBI U3 OTXOIOB KOKCOXUMHWUECKOKU
I[MTPOMBIITIIEHHOCTHH: ITONTHMEPHU3ALIASA 9-BUHUIKAPBA3ONIODB IT1O/]
JIEUCTBUEM YETBIPEXXJIOPUCTOI'O YIJIEPOJIA

O.B. Poraps, B.M. Cytarumn, A.A. JIsnkoB
ToMCKHMH TOMUTEXHUYSCKUH VHHBEPCHUTET, I. TOMCK

Jra paspabomiy memo0oe YILIUIAYUY OMX0008 KOKCOXUMUYeCKOT RPOMBIHIIEHHOCHIY U3YYeHA nOTUMepzayua 3,6-3ameiten-
HblX 9-GUHUAKAPHA307A 100 deticmaeuer Yemmpexxiopucmnee yeaepoda. Hatidenn KOPpelayuonHole COOMHOMEHUA MeNcOy A02apig-
MOM CKOpoCIY nommepuzayiy 3, 6-3amewennux 9-euniirapbasonee u padom NApPamMempos, Sa6UCAMUx Om CpOeHUus MOHOMEP08,
Mo Odem 603MONCHOCTTE HPEOCKASAHUA PEARYUOHHOT CROCOBHOCINY HEUZVYEHHBIX COEOUHeHU.

Beenenne

Y Tummzarmg aHTparieHoBo dpakimi, cofeparnieii kap-
Bazor, aHTparieH M (heHAHTPEH, J0 CHX IO JBNAETCd TIPO-
Oemoll SKONOTHMECKOro H SKOHOMHYECKOTO XapakTepa.
Kapbazon Beiensior v KaMeHHOYTOIBHOH cMOIbl, 0bpasy-
1ommeficd HapgiLy ¢ KOKCOM M KOKCOBBIM Ta30M IPH KOKCOBa-
HIM KaMeHHBIX yIneil. Kokcoxummteckasd IpOMBIIITEHHO CTE
Poccrm sammMaeT TpeThe MecTO Ha MHPOBOM pHIHKe. Fexo-
Jid 13 00beMOB TIONydaeMoil CMOIBL M COJIepIKaHHIO B Hell
kapbazona (30-35 %), KOMTIECTBO IEHHBIX IPONIYKTOB MO-
JKET JIOCTHTATE HECKONILKHX COTeH Thicad ToHH B rox [3]. Jlng
NOMCKa TTyTeld IpakTHIe cKOro puMeHeHnd Kapbazona He-
TIONB30BaHbl €ro XUMHIHMeCKHe IpeBpalleHnd H CHHTe3HpO-
BaHBl pa3zHoOOpasHHe coequHeHNd. C HMCIOIL30BAHNEM
nomi-9-purmkapbaszona ([1BK), y koToporo erepesie o0Ha-
PYy#ITH GOTOTYBCTBHTEIbHEIE CBOHCTRE, M €TO raloreHsa-
MeIITeHHbIX TPOM3BOMHBIX ITONYHIeHEl CIOH, HeltpeB3olieH-
HBle 110 KOMIUIEKCY 3KCIUTYaTaI[MOHHBIX XapakTepHcTHK. UHK
HCTIONB3YIOTCS B PA3NMHHEIX CHCTEMax 3alucH HHpopMa-
1pH-anerTpohoTorpaciy, TepMOITACTHIECKOH 3aIcH, To-
norpadem, Tak KaK BBeeHHe aToMa TaloreHa B KoJbio 9-Bu-
mkapbazona (9-BK) noprmaeT mpoBommocTs U IITACTH-
geckHe cBOMCTBA, HO MMeeTcd OTPaHHMUeHHOe HHCIo Hayd-
HO-0D0CHOBAHHEIX JAHHBIX 10 B3aUMOCBA3H (DOTOTYBCTBH-
TEIMBHOCTH €O CTPOSHHEM IIOMMBUHIIIKApOasoNos, IOTyIeH-
HBEIX Pa3IHIHBIMHE IYTAMH C HCIOJB30BAHMEM WHHITHATO-
POB PaIMKATHFHOTO W KAaTHOHHOTO THIIOB [5, 6]. JocraTouro
nozapolHo uecnenopata nommepuszaima 9-BK 8 CCl, nwm
CBr,. lokasano, 9T OHa HOCHT crielHdgmecknii xapakTep 1
CKOPOCTH J@HHOTO Npollecca B npucytersun CBr, 8 9 pas
BHIIIS, UeM B OGH30N¢ B IPHUCYTCTRHM HHHIMMATOPA paiu-
KanpHOro THNa [2]. Beum onpeseneHbl HOPAIKH CKOPOCTH
peaxitH 110 MoHoMepy (Bropoii) u CCl, (nepseiii) [1]. Onpa-
KO B HACTOAINee BpeMI HMeeTcI Mane paboT II0 M3YHEeHMIO
CBA3H CTpOeHHd 3,6-TaloreH3aMeleHHbx 9-BuHIKapbaso-
Jia ¢ ¥X aKTHUBHOCTBIO B KATHOHHON IMOMMMepH3alli.

IMempro HacToMmero cOODIEHNT ABIISTCA YCTAHOBIIGHIS
KOPPeNAIHOHHEIX COOTHOIIEHNH Meky TapaMeTpaMi cTpo-
eHI MOHOMepOB M 3aKOHOMepHOcTell KHHeTHKH ITOoNHMe-
PH3AIRH HeKOTOPEIX 3-X-6-Y-O-prHmkapdazonos mon geii-
creuem CCl, B Gensone.
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MatepHa/bl H METOTHKH

9-BK u ero 3,6-ranoreHsamMeriieHHble MOHOMEDEL TTONY-
TEHEI TIPH BarMOomeHcTRIN Kapbasona M ero IIPOMEBOIHEIX
C BHHHJIAIIETATOM B YCIOBHAX OCHOBHOTO KaTammsa. Hmsko-
MOJIEKYIIIPHBIE TOMHMMePEl (OIMTOMepHl) TIOMYYeHBl ITOJTH-
mepizaimelt nox petfetenenm CCl, B pacTeope GeHsona Ipu
343 K. JloHOpHO-dKIIeITOPHOE B3auMOoeiicTBHe OJUroMe-
POB ¢ ranoreHMeTaHaMy HeeTiefiopaHo Metogamu MK- n Y-
CIIEKTPOCKOIINI, & Takke (uroopecnerinm. Jng xapaxTepi-
CTHEM PEAKIMOHHOH CIIOCOOHOCTH MCTIONB30BAH METOJ CPaB-
HeHWd KOHCTAHT TTOJUMEePH3aIMy U XUMHYeCKHX CIBHTOR
npoTtoHok B SMP-cliekTpax MOHOMEpPOB.

Pesyasrarsl H HX 00Cy:RACHHE

[eHTpambHEIM BOMPOCOM B MONEKYITAPHOH XUMHH IBIId-
eTcd HAXOXIeHHe KOIITISCTBeHHOH CBIRH MY CTPOSHI-
eM HeHAaCHIIeHHOTO COe/IMHeHNd H ero peakIloHHOH cIo-
cobuocThie. Ha pue. 1 TpHBeieHbl KPUBBIE 3aBUCHMOCTH
CTeIIeHH IIPEeBPalleHHd MOHOMSPOB OT BpeMeHH IoJIIMe-
PH3ALUH. YCTaHOBISHO, 4TO HOMMMEpPH3AH 3,6-3aMeleH-
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Puc. 1. Kunemuueckue kpussie 3,6-3ametiennsix 9-
sunuAKapbazonos npu 343 K & pacmeope Genzona nod
deticmenem CCI, (0,01 monw/a):

1) 9-prrmmmkapbazom, 2) 3-xmop-9-emrmmkap6azomn;, 3) 3,6-mmotop-

9-eunmmkapbazom, 4) 3-HUTPo-9-BHHHIKApGazOT
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Puc 2. 3asucumocme ckopocmu noaumepuzanii
3,6-2amentenrotx 9-sununxapbazonos npu 343 K ¢
pacmaope fenzona nod deficmsuem CCI, (0,01 monwva)
om eeandunsl ofuiezo 3apaoa b-amoma yenepooa
Jeofinodl caazn MoHoMepa:

1) 9-mrmmmRapbazom, 2) 3-xmop-9-eremmmkapbazon; 3) 3,6-mExmop-

9-puHMIKap0azol, 4) 3-HUTpo-9-BHHIIKAPOa3 oI

HEIX 9-PHHINKapOas0NoR MPOTEKAeT AHANOTHYHO IMOMMEe-
przainm 9-pHHIIKapOasona. ONHAKO 3IKTPOHOAKICITOP-
HBIE 3aMeCTUTENH B IIONOKeHHax 3 1 6 gapa 9-BK ymensna-
10T 5KpaHUpoBaHie [P-aToMa YTIepona [0 CpaBHeHMIo ¢ 9-
BK, TeM caMBIM HOHIA4 aK THBHOCTE 3,6-3aMeIleHHbIX 9-BH-
Hnkapbazonos. [IpauHol TAKOTO TIOBE/IeHHd MOHOMEPOB
SBIFETCA [OBBHIIIEHHAS 3MeKTPOHHAS IUIOTHOCTE Ha KoHITe-
BOM [3-aToMe yriepona BHHIIEHOM rpymmml 9-BK mo cpas-
HEHMIO ¢ ero 3,6-3aMelleHHBIMH aHAJIOTaMU. 2TO XOPOLIO
corNacyeTcd ¢ NaHHBIMM pHC. 2, Ha KOTOPOM IIpedcTaBleHa
3aBUCHMOCTE 1g 1, (T, — CKOPOCTD MONMMEPH3AIHN) OT BelId-
YHHEL 0OIEro 3apaia B-aroMa yriepona ABoiHOiH cBa3H Mo-
HOMepoB. Bemrmimel momHoro 3apana Ha [-aroMa yriepona
IOBOMHOM CBA3H BMHIIKapOA3OIOB OIpemeNeHbl I3 KOPpeid-

IMOHHOTO COOTHOMISHMS Bma: ¢, = 0,0013- SCE - 0,194 rme

8., — xumrmeckuit cprr PC B AMP criexTpax prmmnkapba-

sonoB (gaHaEe padboTe [4]).

Kax BugHO w3 puc. 2, HabmogaeTcd YOOBICTBOPHTEIBHAL
KOppemd MeXIy YKa3aHHBIMH BelTHUHHAMHE, TIONTEepK-
Ias TeM caMbIM IIPABHIO: 4eM OOIbIle BeIHYHHA 0DIIero
sapama [-atoMa yriepofa JBOHHOMH CcBg3i MoHOMepa (B enu-
HHTIAX 3apa/a 2TeKTpoHa), Ten Golee OH aKTHBEH B KATHOH-
HOU IoIMMepH3alii.

OO IOPINOK W3MEHeHHS aKTHBHOCTH BHHIUTKapOa-
307108 B MOMHMepH3aIMH 1107 AeHcTBHeM CCI4 B pacTBope
OeHz0IIa XOPOLUIO KOPPEeIHPYeT ¢ XUMHIGCKHMH CIBHUTAMH

Hu PC s ux SIMP-criekTpax ( 8% , 8% LML), UTO TIOITREP -

maer puc. 3. PeakimonHad criocoOHOCTE BUHHIKApOA30IIoB
YMEHBINAeTCA IIapajlleNlbHO ¢ He33KpaHuporanueM b-ato-
Ma yIfiepofda OBoiHOH CBA3H, 4TO JaeT BO3MOXKHOCTDL IIPO-
THOZHPOBATH PEAKIMOHHYIO CIOCOOHOCTE JAPYTHX 3aMelleH-
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Puc. 3. Ceasp lg v, ¢ xumuyeckumu coeuzamu SCB ]

AMP cnexkmpax 3,6-3ametjennsix 9-sunuixapiazonos:
1) 9-prxmmmkapbazom, 2) 3-xmop-9-emrmkap6azomn;, 3) 3,6-mmutop-
9-eunmmkapbazom, 4) 3-HuTpo-9-BrHHITKAPGA30T

HBIX 9-BHHMNKapOasolop B IOMHMMEPH3aIlHH 107 JelicTBHeM
CCl,. B patore [1] moxasano, 9T0 NOMMMEPH3AIHI 9-BHHILT-
xapbasona B Gensone nop gefcrsuem CCl, npoTexaer uepes
cTamuio obpascparua kommekca (BK-CCl,) ¢ mecmenyto-
mHM oOpazoBaHHeM KaTHoH-panukana BK u ammon-pannxka-
ma CCl " Ilo naHHBIM CHEeKTPaIbHOrC aHAIH3A, KATUOH-PaH-
Kan npeppantaercd B qukatioH 9-BK, u nommepisamig, Ta-
KuM 00pazoM, MOXET [IPOTeKaTh [0 KaTHOHHOMY MeXaHHs3-
my. Jng noaTeepiaeHHd JAHHOTO TIPEIIONOKEHHS HAMH
[IPOBEIEHO COIOCTABIGHIE 3HAUCHMI! CKOPOCTH IIONMMEpH-
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Puc 4 Ceazo lgr, c : 1 SUHHAKAPHA30106 6 COHOAU-
MEPUIAUUU C SHHUAGYIILAO86IM IPUPOM noO delicinsliem
SnCl, + CF,COOH:
1) 9-prrmmmkapbazom, 2) 3-xmop-9-emrmmkap6azomn;, 3) 3,6-mmotop-
9-eunmmkapbazom, 4) 3-HUTPo-9-BHHHIKApGazOT
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3allMy BHHIIIKApOasoNos B HecweAyeMoil peakimu (Ig #,) 1 B
COTIONMMME PH3AITHH ¢ BUHHIGYTHIOBRM 3(pHPOM TION Aed-

1
creuem SnCl, + CF,COOH (lgg ), mpopepenHoi B pabote [4].

Ha puc. 4 nokazana /mHelHAd KOPpeIdIMd MeXIy MaHHbI-
MH BeIIMUHMHAMH, 9TO BO3MO®KHO TOJBKO B CIydae IpoTeKa-
HHI4 5THX NIPOIEccoB I0 KaTHOHHOMY MEXaHH3MY.

Takum obpazoM, HaiffleHHbIe KOPPENAIMOHHEBE COOTHO-
ITeHHI MeXIOY JIOTapH(pMOM CKOPOCTH IOIUMepPH3aIIHH
3,6-3aMeImeHHEIX 9-BIHIUKapOa30IoE H PAOoM IapaMeTpoB,
38BHCAITHAX OT CTPOEHHY MOHOMEpPOB, [OJe3HEl B TOM IDTa-
He, ITO Jal0T BOSMOXKHOCTH NpeAcKasaHnd peakIHoHHoH
CIIOCOOHOCTH HOBEIX HEIIPeIeNbHbIX COSIHHEHMH Kapdasomk-
Horo pgza. [lomyyenHbre ganHbe OynyT cniocoOCTROBATE Pas-
BHTHIO JalbHeHINMNX HceleqoBaHnii Mo IPHMEHSHIIO TTOJH-
MEpOB H ONMIOMEepOB Ha OCHOBE Kapbaszolia B CIeIpuIec-
KHX 0DNACTHX, PACIINPAI TeM CAMBIM TYTH I8 YTHIM3AIHH
OTXON OB KOKCOXMMIIECKOTO IIPOH3BOMCTRA.
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Polymerization of 9-vinvicarbazole, 3.6-substituted under the influence of carbon tetrachloride, has been studied The revealed
correlation relationships between the logarithm of polymerization speed for 3.6-substituted by 9-vinylcarbazole, and the parameters row,
dependent on the monomers structure, gives the chance of prediciing the reactive capacity of unexplored substances.
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