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CunTe3npoBaHbl HOBbie KapGa3oiconepxainue noaneHHIXHHOKCATHHDI, COYETAIOIHE 3JEKTPOHHBIE
TPAHCHOPTHBIE CBOMCTBA XHHOKCAJIHHA C IbIPOYHBIMH TPAHCIIOPTHBIMH | JIIOMHHECIIEHTHBIMH CBOHCTBaMH
kap6a3osa. [1oay4yeHHbIe MONHMEPBI PACTBOPHMbI B OPraHHYECKUX PACTBOPHTENAX, HMEIOT TEMIIEPATYPY
crexioBanus B uatepsaie 315-370°C u temnepatypy 10%-Hoit notepn Macesl 510-560°C (sa Bo3nyxe).
IToka3aHo, 4TO 3TH NOJHUMEPHI 00J1ANAIOT AEKTPONIOMHUHECUEHIHEN CO cHEKTPOM B obsactu 450-750 Hm
H MOTYT GbITh HCIIONIBb30BAaHbI B KAYECTBE H3NYUYAIOIWHX H 3JIEKTPOHHO-IBIPOYHBIX TPAHCHIOPTHEBIX MATEPH-

aJIOB B NMOJIMMECPHBIX CBETOAHONAX.

BBEITEHUE

[Tocnennue roasl yaesioT NOBLIIIEHHOE BHAMA-
HHE H3YYEHHUIO MOJHCONPSIKEHHBIX MNOJUMEPHBIX
CTPYKTYp, O0JIafaloluX OJHOBPEMEHHO HHTCHCHB-
Ho#l oTONMOMUHECHIEHIMEN B 3(P(PEKTHBHBIM JJIEK-
TPOHHO-JILIPOYHBIM TpaHcnopToM [1]. MaTepnansi ¢
TaKHMH CBOMCTBAaMH OCOOCHHO IEPCNEKTUBHBI MJIsI
CO3J[aHMS MMOJHONIBETHBIX INIOCKHX JUCIJIEEB HOBOTO
nokoneHusi. B ocHoBe mpuHIMnIAa paGoTbl TOHKO-
CIOMHBIX CBETONHOAHBIX CTPYKTYpP JIEXKHT SIBJICHHE
anekrponiomuHecueHnun (3JI), CBsI3aHHOE ¢ U37y4a-
TeJIbHBIM PacnafoM 3KCHTOHOB, BO3HHKAIOLIAX B pe-
3yNbTaTe PeKOMOUHAIMH JIEKTPOHOB H AbIPOK, HH-
JKEKTHPOBaHHBbIX H3 MPOTHBOMOJOXHBIX 3JNEKTPO-
NOB B NOJUMEPHDH CJIOH. [I7151 moyYeHus] HHTEHCHB-
Hoii JJI B nonmmepe upeanbHbIMH YCIOBHSIMH SIBIIS-
IOTCSI: BO-MIEPBBIX, BBICOKAsA 3JIEKTPOHHO-IbIpOYHAast
MPOBOJUMOCTD Cpebl, CBSI3aHHasl C MOABIXKHOCTHIO
HOCHTEJIEH 3apsfia, H, BO-BTOPbIX, coOmiofeHne Oa-
JIaHCA MHXXEKUHHU HOCUTeNell 060MX 3HAaKOB U3 Mpo-
THBONOJIOXKHBIX 3JIEKTpOAoB B 00beM. Ilpu 3Tom

! PaGora BeInONHEHA npu ¢puHaHcoBo# noaaepxke Poccuiicko-
ro ¢oHAa (yHEAMEHTANBHBIX HCCIIENOBAHMN (KO NMPOEKTa
04-03-32798).

E-mail: keshtov@ineos.ac.ru (Kewrros Myxamen JlocranGue-
BUY).

3HaYeHHs] NOABUKHOCTH 3JIEKTPOHOB H IbIPOK AOJIXK-
Hbl 6bITh 651U3KH N0 BennuuHe. [Tockonbky nopasms-
oliee GOJBLIMHCTBO 3JEKTPOAKTHBHLIX OpraHHdYe-
CKHX MaTEpHaJIOB HMEIOT ABIPOYHYIO MPHPOAY MpO-
BOJIMMOCTH, NTOHCK HOBBIX NOJIIMEPOB, 00ajaloIHX
3JIEKTPOHHBIM HJIH OHOBPEMEHHO 3JIEKTPOHHO-[bI-
POYHBIM TPAHCIOPTOM, OCOGEHHO BaxKEH s MpakK-
THKH. K y3KOMy Kpyry U3BECTHBIX CETOfiHS BBICOKO-
MOJIEKYJISIPHBIX CTPYKTYP, 00/1afialoinX B CHIIy OCO-
GeHHOCTEH XHMHYECKOTO CTPOECHHS BECbMa BBICOKOM!
9JIEKTPOHHOH NPOBOAAMOCTBIO, OTHOCATCS NOJIUXH-
HOJIMHBI, TIOJIMOOKCAa30/1bl i NOJH(EHHUIXHHOKCAIH-
Hbl (I1®X). [Tocnepnue HanmeHee n3yveHbl. MOKHO
NPEANONOXNTh, YTO GoJiee BhIpaXKEHHbIE JEKTPO-
HOAKLENITOPHbIE CBOMCTBAa XHHOKCAJIHHOBOTO ILIHKJIa
MO CPaBHEHHIO C XHHOJHHOBBIM YCHJIAT 3JIEKTPOH-
Hblil TpaHcnopt B I1®X. B cBoio ouepensb, BBegeHHAE
B MakpoMouekyiibl I1®X kap6a3onbHbIX (pparMen-
TOB, 00JalalOMUX BbICOKOM IIPOYHOH MPOBORHMO-
CThIO H JIIOMHHECHEHTHBIMH CBOHCTBaMH, CIOCOGHO
yayuimate 3JI nonnmepa. Hamu noayuen psap rep-
MOCTOHKHX Kap6a3oncofepxawux [1®X ¢ xopoun-
MH MEXaHHYECKHMH H IJIEHKOOOPa3yIomUMH CBOii-
crBami. VI3ydyeHbl cieKTpaibHbIE H 3JIEKTPOIIOMH-
HECLIEHTHBIE CBOKCTBA CBETONUOAHbIX CTPYKTYp Ha
OCHOBE CHHTE3HPOBaHHBIX NOJHMEPOB.
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PE3VYIIbTATBI 1 UX OBCYXIEHHE

Jns nonydyenns HoBbIX I1®PX 6b1a IpeBapUTEIDL-
HO CHHTe3HpoBaH 3,0-6uc-(¢peHmnranokcanun)(9-
atan-9H-kap6azon) (I), pas yero 3,6-pu6pomo-(9-
atan-9H-kap6a3om) Ob11 BBEICH B pEaKUHIO KpOCC-

KEIITOB u fip.

coyeTaHusi ¢ (peHUNALETHIEHOM C HCNOJIb30BaHUEM
NaJUIaiieBoOro KaTalnu3aTopa, a obpasyromuiics 3,6-
6uc-(pennnaTaHIN N (9-3THN-9H-Kap6a3on)  okuc-
neH o ueneBoro rerpakerona II. O606menHnas cxe-
Ma CHHTE3a 9THX COCAMHEHUH NMpPECTaBICHa HIKE.
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CocraB u crpoenne coepunenni I u II 6b111 nop-
TBEPXKJEHBI JAHHbIMU 3JIEMEHTHOrO aHaJIM3a, CIEK-
tpockonuu UK, KP, IMP 'H u SIMP '*C. B yacTHO-
cra B K- u KP- cnextpax coenunenus I conepxkarcs
NONOCHI, XapakTepHbie s ces3u C=C (2216 cm!). B
IPOTOHHOM CHEKTpe coefuHeHus I nMeerca cnabo-
nonbHbI#A caarneT nporoxnos (H,, H,) npu 8.30 m.x.,
cnaGononbHas KOMINoHeHTa AX CHCTEMBI IPOTOHOB
(H,, H,) c nenTpom npn 7.61 m.i. u *J(H,H) = 8.5 ',
myGnet opmo-nporonos (H,, Hy), a Takke MynbTH-
WIeT, NpeACTaBIAIoNHil cO60M HAIOKECHHE CHIILHO-
nonsHO# KoMnoHeHTh! AX cucreMbl npoToHoB (H,,
H,), mema- u napa-nporonos (H, ;, H, ;) (puc. 1a).
B IIMP-cnekTpe Takxke HOPHCYTCTBYIOT CHTHAJIBI
NPOTOHOB 3TUJILHOM IPyNNbI — TpHIIET npa 1.09 u
KBapTeT C ueHtpoM npu 2.59 m.ji. B cnekrpe SIMP
3C coepuuenns I conepXaTcs CHIBHOMONBHBIE CHT-
HaJIbl TWIBHO#M rpynnsl nipu 13.5 u 37.5 M.A., curHa-
nbl 3TUHANIBHOTO (pparmenta npu 87.5 m 90.3 M.
(puc. 16). Kpome nepedncieHHbIX XapaKTEPHBIX CUT-
HanoB Mexay 108 u 140 m.j1., MPHCYTCTBYIOT TaKXke
10 MHTEHCHUBHBIX CHTHANOB, OTHOCsANIMXCA K 10 pas-
JIMYHBIM THIIAM aTOMOB YIJIEpOfia COeMHEHH |, ve-

BBICOKOMOIJIEKYJIAPHBIE COETUHEHUS  Cepusa A

ThIpE U3 KOTOPLIX YETBEPTUYHbBIE, YTO COOTBETCTBY-
€T NpefIaracMoi CTpyKType.

B UK-cnekTpax 6uc-o-aukerona I umerorcs xa-
paKTepHble HHTEHCHBHbIE MOJIOChI BAJIEHTHBIX KOJIE-
6anuil o.-TUKEeTOHHO# rpynmbl (1660 cm~!). B TIMP-
criekTpe coegnnenns 11 HaGirogaeTca CHrHaI MPOTO-
na (H,, H,) ¢ J(H,H) = 1.2 T'u, cnaGononabHasi KOM-
noHeHTa AX cucremsl npotoHos (H,, H.) c nenTpom
npu 8.21 M. 1 3J(H,H) = 8.7 T'y (puc. 2, cnektp a). B
apoMmaTrnueckoii yacta [IMP-cniekTpa Takxe coiep-
XaTcs caabonobHasi KOMIOHEHTa Opmo-NPOTOHOB
(H,, Hy) ¢ 3J(H,H) = 8.0 'y, Kaxknast #3 KOTOPBIX pac-
memiena ¢ ‘J(H,H) = 1.2 I'n (B3amMopeiicTBHe C
Hy(H;)). Tpunner mpu 7.67 M.A. COOTBETCTBYET
opmo-npotonam (H,;, H,) cBo6OAHBIX (DEHUABHBIX
rpymn. MynsTHIUIET ¢ LeHTpPoM npd 7.53 M.J. 0Gy-
CITOBJIEH HAJIOKEHAEM CUTHAJIOB Mema- B napa-npoTo-
Hos (H,, Hy, H,, Hy) cBoGomHBIX (henmnbHbIX rpynm. B
CHJIHOTIONIBHOM O0JIaCTH MPHUCYTCTBYIOT [Ba MYJbTH-
mneta & = 1.43 (M, 3H) u 4.44 (M, 2H), oTHOCSIAXCA K
rpymnam CH; u CH, coorsetcrenno. Cnektp JAMP
BC coenunenns I oTBEYaeT NpeNIOKEHHON CTPYKTY-
pe. Ero xapakTepHoii 0COGEHHOCTBIO SIBJISIETCSL HAJIH-
Ne 11
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HOBBIE KAPBA3OJICOJEPXKAIINE IMOJUPEHUITXNHOKCAINHBI 1945
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Puc. 1. Cnextpbl IMP 'H (a) u IMP 13C (6) coepunenns L.

BbICOKOMOIEKYIISIPHBIE COEOJUHEHHUS Cepua A  TomM 48 N 11 2006
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ype caGonoNbHbIX CHTHAJIOB JIBYX Pa3/iH4YHbIX Kap-
GOHHJIBHBIX TPYNN O-AHKETOHHOTrO (PparMeHTa NpH
194.7 n 193.6 M. 1. (puc. 2, cnexTp 6).

H);N NH,
H,N NH,

KEITOB u np.

IMonyuennslit 6uc-o-gukerod II 6b11 Hcnonb3o-
BaH s cuHTe3a KapGa3oncopepxauero [1®X (III)
B COOTBETCTBHH CO CXeMOU

rae R = - (IIIa), O (I11I6), CH, (IlIB).

Cxema 2

CuHTe3y monuMepoB HPEAILECTBOBAJIO MOJyYe-
HHe MORAENbHOro coeguHeHust 3,6-6uc-(3-pennn-2-
xuHokcanmn }(9-aran-9H-kap6a3ona) (IV) Ha ocHOBe
coeguHeHAs 11 1 IByKpaTHOrO MOJILHOTO KOJIHYECTBA
o-pennnenauaMuta. CTpoeHue MOJEIBHOIO COElH-
HEeHHsl MOATBEPXKAECHO NAHHBLIMHA 3JIEMEHTHOTO aHa-
nu3a, cnekrpockonau UK, SIMP 'H u SIMP °C. B
HK-cnekrpax coeguneHns IV OTCyTCTBYIOT MOJIOCHI
nornowenns 1685 u 3200-3400 cm~!, xapakTepHbie
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Puc. 2. Tepmorpammsl JCK coegunenns I mpu nep-
BOM (a) u BTOpOM (6) nporpeBanud odpasua.

BBICOKOMOIJIEKYJIIPHBIE COENUHEHUSA  Cepus A

anis BaneHTHbIX KoneGanuii rpynn CO u NH, coort-
BercTBeHHo. B cmektpax SIMP 3C B o6nactu
200 M. OTCYTCTBYIOT CHTHAJIBI, OTHOCSAIIMECS K aTO-
My yriepopa O-JUKeTOHHOro ¢gparmenta. CnexkTp
TIMP coennnenns IV cnoxnblii, ORHAKO OTHOLICHHE
HHTErpajbHbIX HHTEHCHBHOCTEH apOMaTHYECKHX
MPOTOHOB K ann(aTUYeCKUM COOTBETCTBYET NpeEA-

JIOXKEHHOH CTPYKTYpE.

Cunres [1®X nposoaunu B m-kpe3ode npu 25°C
B TeYeHHe 5 4, Aajiee TEeMIEpaTypy peakLHOHHOH
cMecd nopauMani xo 120°C u BbiiepKHABalH B 9THX
ycnosuax eme 3 4. ITpouecc nporekan B roMOreH-
HBIX YCJIOBHSX H MO3BOJIWI CHHTE3MPOBATh MOJHMeE-
pbl C OTHOCHTEJBHO BBICOKOH MPHBEICHHOM BS3KO-
CTBIO PacTBOPOB (1, = 0.72-0.81 pai/r). MM nonume-
poB, onpenesenHbie MetoioM I'TIX, BapeupyloTcs B
cnepyromux npepenax: M,, = (56.8-42.2) x 10°uM,=
=(31.6-19.5) x 10°. I1o mauueiM PCA, Bce nonume-
pbi aMOp(HBI, YTO, MO-BUAMMOMY, CBSI3aHO C HX H30-
MEPHOI1 Pa3HO3BEHHOCTDIO, H 3TO MPEJONPEREIHIIO
xopotuyio pacrBopuMocTb ITPX B mmpokoM HaGope
OpraHU4YeCKHX anpOTOHHBIX H XJIOPUPOBAaHHbIX pac-
TBOpuTeNeii, Takux Kak JIM®A, IMAA, IMCO,
N-MeTHANMHPPONHAOH, XIOPO(dOPM H AUXIOPITAH.

ToM 48 N 11 2006
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Puc. 3. Cnextpsi SIMP 'H (a) u IMP !3C (6) coepunenns I

Crpoenne nonumepa Il nopTBEpXIEHO faHHBIMA
cnextpockonun UK, KP, IMP 'H u SIMP *C. B UK-
CIIEKTpax NOJAMEPOB MPHCYTCTBYIOT NOJIOCHI MOTJIO-
menus B o6nactu 1640 cM™!, xapakTepHble ISl Ba-
JIeHTHBIX KoNeOanmii cBa3eil CN B XMHOKCAJIHHOBBIX
HMKJIaX, 1 OTCYTCTBYIOT NOJIOCHI NOTJIOLIECHHS B 00~
nacta 1660-1680 1 3200-3400 cM!, oTHOCAIMEC K
BajJieHTHbIM KojeGanusm rpymn CO m NH, ucxon-
HbIX coepuHenuil. B cnektpe [IMP nonnmepos ume-
IOTCSl CHTHAJIbI BCEX NMPOTOHOB, MPUCYTCTBYIOIIUX B
nonuMmepe I1I6 (cxema 2), CHEKTp KOTOPOro B Kaue-
CTBe mpuMepa npuBeficH Ha puc. 3a. OTHOLIEHHE HH-
TerpajbHbIX HHTEHCHBHOCTEH CHTHAJIOB MPOTOHOB
rpynn apoMaTH4ecKoi 1 annugaTHIECKOH YaCTH BCEX

BBICOKOMOJIEKYIISIPHBIE COEODUHEHHS  Cepus A

MOJIUMEPOB MOATBEPAMIO HX CTpOeHHE. B cmekTpe
SIMP '*C nonumepa III6 (puc. 36) B o6mactu 108-
162 M.[1. IPUCYTCTBYIOT 9 CHTHANIOB, OTHOCSILLMXCS K
JEBSITH YeTBEPTHYHBIM aTOMaM YIJIEPOJa, U 9 curHa-
JIOB, COOTBETCTBYIOIIMX aTOMaM YIJIEPOJA CBSI3H
C—H, uro cornacyeTcs ¢ npeAJaraeMoi CTpyKTYpOH.
B cuapHONOJBLHOHR O0O0JIaCTH HMEeTCs [ABa CHUrHaja
npu 13.7 1 39.5 m.z1. yrneponos rpynn CH; u CH,. B
cnektpax SIMP *C nonuMepoB OTCYTCTBYIOT CHTHA-
Jbl O-TUKETOHHBIX (PpparMeHTOB B oGaactu 190-
195 m.i. Hekotopeie xapakrepuctuku [1®X npuse-
JIeHbI B Tabnuue.

TepMuueckue cBoiicTBa coefuHeHus [ nccnenosa-
ub1 Metopamu [ICK u TT'A. Ha kpusoii [ICK coenu-
2006
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KEIITOB u np.

HexkoTopeie xapakTepucTuku kap6asoncogepxamux [1®X obueit popmyans 111

. T1om, °C* CaoiicTBa IIEHOK
Momavep| —R- [ (HXPE3OT, 25°C): M, x 103{M,, X 103 M,/M,,| T pqoparer °C| (TTA, AT =20 | TP pacTaXEHHM
rpaMul) I MITa| e %
Ma | - 0.81 575 | 370 | 155 | 370 560/580 9 5
me |-o- 0.72 405 | 320 |127] 320 520/550 81 8
e |-CH,- 0.79 455 | 348 |130| 315 510/530 75 9

* TemnepaTypa 10%-Ho# noTepu Macchl Ha BO3AyXe (YHCIINTEIB) H B aproHe (3HaMEHaTeb).

HeHnd | (puc. 4a) NpUCYTCTBYIOT OCTPBIH MUK 3HAO-
TepMbl IaBieHus npu 160°C 1 fOBOJNBLHO HIAPOKHI
¥ HHTEHCHBHBIA 3K30T€pMUYECKHil mepexol, Hauu-
Hatommiics ¢ 360°C u pocrararomuii MAKCHMyMa Npu
410°C, 4yTO THNMMYHO JIS pEaKUMi HHTEPHAIbHBIX
3THHWIBHBIX rpynn. IIpm nmoBTOpHOM HarpeBaHum
o6pa3sua Ha KpuBoii [ICK He o6Hapy:xkuBaeTcs 9K30-
TepMuYeCKHi nepexof (puc. 46). [To-supgumomy, npu
NpOrpeBaHHH MPOHCXOAHMT “‘CIIMBKA” MO TPOMHBIM
CBSI35IM, NIPH 3TOM NMPOAYKTHI PEAKIHUA TEPAIOT CIO-
COOHOCTBb PacTBOPSITECS B OPraHUYECKHX PacTBOPH-
TEJSIX, YTO ABJSETCS JONOIHUTENbHBIM I0Ka3aTe lb-
CTBOM NPOTEKaHUs PCaKLMH MO 3THHWIBHBIM IpyI-
nam.

Temnepatypel pasmardyennst [I®X, naiinenHsbie
U3 TEPMOMEXAHHYECKHX KPHBBIX, JieXKaT B 00JacTH
315-370°C. Temnepatyps! 10%-Ho# noTepu Macchl,
onpenenennbie MeToioM TT'A B atMocepe aprona
M Ha BO3fAyXe, HaxXofdaTcsa B Amamna3oHe 530-580 u
510-560°C coorBeTcTBeHHO. I3 TaGauLbI clieqyerT,
YTO BBEJICHHE B AMHUHHYIO KOMIIOHEHTY MOCTHKOBBIX
rpynn O u CH, npuBOAAT K NOHMXEHHIO TeMIepa-
TYP pasMsr4eHus U pa3joXeHus NoJuMepoB. Xopo-
mas pacTBopuMOCTh [1®X nosponmnina nony4uTs u3
HX pacTBOpoB IUIeHKH (30 MKM) C MPOYHOCTHIO Ha
pa3psiB G = 75-90 MIla n OTHOCHTENbHBIM yIJIHHE-
HHEM € = 5-9%.

Onmuueckue ceoiicmea

JINMHMHHOBOJHOBBIE MOJIOCHI ONTHYECKOTO MOrJIOo-
meHns pasGaeaerHbix (10> Monb/n) pacTBOpOB Mo-
JHMEPOB B XJIOpO(OpME AMEIOT MAKCHMYMBI B 06J1a-
cti 390420 uM (puc. 5, kpussbie /-3). ITo ¢popme onn
COBMAfalOT CO CNMEKTPOM CHHTE3HPOBAHHOTO HaMH
MOJIENBLHOrO coequHeHns — 2,2',.3,3'-tetpadeHu-
6,6'-muxunokcanuna (T®XX) (puc. 5, kpusas 4). Ha-
6.101aeMbIi CABHT 0JIOC MOTJIOILEHHAS Y OJIUMEPOB
B JNIHHHOBOJIHOBYIO CTOPOHY CBSI3aH C BIHSIHHEM Ha
3BeHbs1 TPIX, Bxopsiue B coctaB IIPX, cocemunx

BbICOKOMOJIEKYIJISIPHBIE COE[JUHEHHUA  Cepus A

3,6-kap6a30abHbIX rpyn, 06JafaolHX 31EKTPOHO-
HBOHOPHBIMH cBOicTBaMH. CHEKTp MOTMOIEHHS ca-
MHX Kap6a30JbHBIX IPyHIl pacnojOXeH B 00nacTu
A <350 um (pHc. 5, kpuBas 5).

ITockoabKy Lienu NOJAMMEPOB COCTOSIT U3 Yepeny-
IOLAXCS 3JIEKTPOHONOHOPHBIX M 3JIEKTPOHOAKUEN-
TOPHBIX Ipynn, oOpa3yIolMX NPOTIKEHHbIEC YUacT-
KH HOJIMCOTIPSIKEHNs, MOKHO OXKHUAATh, YTO popMa
CHEKTPOB H MOJIOXKEHHE MAaKCHMYMOB MOTJIOIIEHHS
I[1®X B gNIMHHOBONHOBOH MX 4acTH OyAeT ompepe-
NATHCSl Kak T-T*-nepexofaMH, Tak H MpoLeccaMu
BHYTPHULENHOTO MEPEHOCA 3apsifia MEXAY COCEHUMHU
(beHNXHHOKCAJIMHOBBIMA H Kap0a30JIbHbIMH IpYI-
nami [2]. ¥ nonumepa Illa (puc. 5, kpusas 1), umero-
IIero B CHJIy CTpOeHHs 6oJiee NPOTSAKEHHbIE YUacT-
KH MOJIHCONPSIKEHN, MAaKCHMYM JJIMHHOBOJIHOBOIA
NOJIOCEI CABHHYT B HU3KOHEPIreTHYECKYIO CTOPOHY
1o cpaBHeHu!O ¢ nonuMepamu 1116 u 11 u3-3a nonn-
XKeHus SHepruu T-w*-nepexopoB. IIpsaMeiM cnen-
cTBHEM Hannuus y coemuHenus Illa mporskeHHbIX
Y4YaCTKOB MOJIHCONPSIKEHNS SBJISETCA TaKXe BbICO-
KOe 3Ha4YeHHE KBAaHTOBOTO BBIXOAa (POTONIOMHUHEC-
ueHum, pasHoe ¢ = 0.31, no cpaBHeHH10 ¢ 0.14 1 0.12
anda nonumepos 1116 u IlIB.

Y Bcex Tpex MOJHAMEPHBIX CTPYKTYp (popma mo-
JI0C NOTJIOIIEHHUsST H3MEHSIETCS MPH NEepeXofie OT pac-
TBOpa K TBepAo# MaTpuue. [Tocie nporpesanus nne-
HOYHBIX O0pa3L0B B BaKyyMe AJIHHHOBOJIHOBO#! Kpaii
HX CNEKTpaA MOTJIOMWIEHUS CMELIAeTc 6oJiee 4eM Ha
200 HM B CTOpOHY MEHBILHX 3HePrHii (puc. 6, KpuBbIE 2)
MO CPpaBHEHUIO CO CNEKTpaMH pacTBOpoB (puc. 6,
kpusbie /). Conocrasnenne (popMbl YKa3aHHBIX HO-
JIOC B pacTBOpPAax H IUIEHKaX, MPOTPEThIX B BaKyyMe,
MOKAa3bIBAET, YTO y BCEX TPEX CTPYKTYP MOSABIAETCS
0 KpaifHell Mepe ele OfMH THII JIEKTPOHHBIX B3au-
morneiicreuil. [Ipu nepexope oT pacTBopa K IUTEHKaM
YCHIHMBAETCs MEXMONEKYISIPHOE B3aUMOJEHCTBUE
MEXAY apOMaTH4YECKHMH (pparMEHTaMH MaKpoMoJie-
KYJI BCIEACTBHE NOHMXKECHHA CETMEHTHOM MOJIBHKHO-
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Puc. 4. Cnextpri SIMP 'H (a) u IMP 13C (6) nonumepa IIL.

ctu eneii. B pesynbrate 00pa3yloTcs yHOpsSAOYEH-
Hble MEXIENHbIE T-CTPYKTYphbl, TaK Ha3bIBacMble
“cronkn” [3], cnocoGcTByIOIAE AENTOKANA3AIUA K-
CHTOHHBIX COCTOSIHHEA B cucTteMe. [lOBBILIEHHYIO
CKJIOHHOCTb K OOpa30BaHHIO TaKHX T-CTPYKTYP
HOJIXKHBI IPOSIBNIATH IOJIMMEPHI C MEHEE XKECTKOM I1e-
nbio. JIeHCTBATENBHO, MAKCHMAJILHBINA CABHT (AA =
= 35 HM) JJTHHHOBOJIHOBOM MOJIOCHI MOrJIOUICHUS Ha-
6aiogaercd B ciydae nonmamepa IIIB (puc. 68B), y koTo-
pOro CONpS:KEHHbIE 3BEHbS pPa3fi€J€Hbl pyIIaMu
CH,. Pa3HocTb ypOBHEH BbICHICH 3aHATOM M HA3IIEH

BbBICOKOMOIJIEKYJISIPHBIE COETUHEHHA  Cepus A

CBOOORHOI MOJIEKYJISPHBIX OpOHTaNIEH yMEHbILIAET-
cst mpu aToM ¢ 0.28 o 0.25 3B.

ITpu cenexTHBHOM BO3GYXE€HHH PacTBOPOB MO-
JIAMEPOB U MOJHMEPHBIX IUIEHOK CBETOM B MOJIOCE
nornomenuns [1®X 3aperucrpupoBaHa HHTEHCHBHAS
3ej1eHo-ronybast ¢oTonoMrAHECHEHIMS (®J)
(puc. 7). B nnenkax Makcumym cnekrpa PJI y Beex
TPEX CTPYKTYp CABHTAJICS B AJIHHHOBOJIHOBYIO CTO-
POHY IO CpaBHEHHIO ¢ pacTBopamu. Eciu Benn4uHa
casura nonoc PJI orpaxkaeT cTeneHb BIAUSHHAS KeCT-
KOCTH MaTpHIbl HA CTENEHb CBOOOABI BPAILICHHU CET-
N 11
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Puc. 5. HopMupoBaHHbI€ CIEKTPbI ONITHYECKOTO MOCNIOIIEHHs CHHTE3UPOBaHHBIX coequnenuii Illa (1), 16 (2),
IlIB (3), T®OX (4) B pacTBOpax B xn0pocopme (107 MonB/N); 5 — HEHOPMUPOBAHHBII CIEKTP TMOLTOMECHHs Pac-

TBOpa nonununmlxapﬁasona B xnopO(bopme.

MEHTOB LIEMH, TO U3 MOJYYEHHBIX JaHHBIX CIEAYeET,
4TO 3¢p(PeKT OCOGEHHO CHILHO MPOSIBIASAETCA AJISA MO-
aumepos IIla (AA; = 30 um) u I1IB (AA; = 27 um). Kpo-
Me TBepabIx o6pa3uos Illa, y cnekTpoB KOTOpBIX Ha-
Ontopanace cnabast KoynebGaTelbHas CTPYKTypa €
IAJIMHHOBOJIHOBOH CTOPOHBI OT MaKCHMyMa, yKa3bl-
BaloIIasi Ha HaJIMYHAE JIEKTPOHHBIX AOHOPHO-aKLET-
TopHbix (JJAA) B3aumopeiicTuii, popma nonoc PJI
HE U3MEHAIACh.

IAEKMPOAIOMUHECUEHMHbLE C80liCM6a

B nonuMepHBIX CBETONHONHBIX CTPYKTypax
(puc. 86, BcraBka) Ha ocHOBe cnoeB [1PX, Boicymen-
HBIX Ha BO3yXe B Te4eHHWe 6 4, HO He NPOrpeThiX B
BaKkyyMme, nony4eHsl cnekTpbl JJ1 B auana3one 430-
850 HM, nMelomEe cnQXkHyI0 dopMmy (puc. 8a, Kpu-
Bble /-3). Ilonoca ¢ makcuMyMoM B obaact 500 HM
npucyrcTByeT B cnektpax JJI Becex Tpex I[1PX. Ilo
CBOHM XapaKTEpHUCTHKAM OHA MPAKTHYECKH MOJHO-
CTbIO cooTBeTCcTBYeT cnektpam PJI monumepHbIx
cnoes (puc. 76), T.e. npuHagiexar ]I MakpoMoie-
kyn I1®X. B cnekrpe JJI o6pa3uos Illa (puc. 8a,
KpuBasi /) C JJIHHHOBOJIHOBOH CTOPOHbI JONOJHHU-
TENbHO MNOSBISAETCI MOJIOCAa C MAaKCHMyMaMH TpH
600—-615 uMm. B ciyyae cioes 1116 ona Takxke npucyT-
cTByeT (KpHuBasi 2), HO TOJNBLKO B BUfe mieya. [Iporpe-
BaHue ciaoes I1®X B BakyyMe NPUBOAUNIO K 3HAUU-

BbICOKOMOIJIEKYJISIPHBIE COETJUHEHHUA  Cepus A

TEJbHOMY NOHUXKEHUIO coGcTBeHHOH JJI monumepa
H POCTY HHTEHCHBHOCTH H3JIy4€HHs AJIHHHOBOJHO-
Boi nosiock! (puc. 86, kpuBbie /-3).

ITosiBnenue B cnektpax ®JI momuMepHBIX IIEHOK
HOBBIX MONOC, HE MPHHAAJIEXAIIHUX HWHABUAYAJb-
HbIM KOMIIOHEHTaM, MOXeET OBITh CBSI3aHO C 00pa30-
BaHHMEM IKCHIUIEKCHBIX cocTosiHui [4]. TIpncyTcTBue
B coctaBe [IPX uyepenyromuxcs 3J1€KTPOHOROHOP-
HbIX Kap6a3aibHbIX H JIEKTPOHOAKIENTOPHBIX (e-
HUJIXMHOKCAJIMHOBBIX (hparMEHTOB CO3[aeT YCIOBHs
Ast hOpMHPOBaHMsA CNAGbIX MEKLEMHBIX 3JIEKTPOH-
HBIX JOHOPHO-aKIENTOPHBIX KOMILIEKCOB. CoriacHo
H3BECTHBIM NPENCTABICHUSM, OHH NOJIXKHbI HMETh
ONTHYECKYIO NOJIOCY NMOTJIOLEHAS B KOPOTKOBOJIHO-
Boii o6nactu. Opnako B cnosix [I®X Ham He yganocs
3apEerUCTPUPOBATD CIIEKTP MOINIOHICHHS, IPHHAJJIE-
XKamuii 3THM oOpa30BaHHEM, YTO, MO-BHAUMOMY,
CBA3aHO C HM3KOH KOHIEHTpauueld KOMIUIEKCOB B
ClIO€ B CHJIy CTEPHYECKHX TPYAHOCTeH (pOopMHpPOBa-
HHSl TAKMX MEXILENHbIX 06pa3oBanuii. C apyroi cro-
poHbl, DJIA-KOMIJIEKCHI UMEIOT HH3KHE 3HAYEHHS
K03(p(PHULIMEHTOB IKCTHHKLHH, YTO TAKKe 3aTPYAHs-
eT UX HaOmrofieHue Ha (pOHE HMHTEHCHBHOTO COO-
cTBeHHoro noriaomenusa [1PX.

C uenbio yCTaHOBJIEHHS] BO3MOXKHOM POJIH KOM-
IJIEKCOOOPa30BaHUsI B MEXAaHU3ME 3JIEKTPOJIIOMH-
HecueHuun [1PX kak NoJMMEPOB ¢ NOJNUCONPSIKEH-
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HO#l CTPYKTYpO#, COAepXalux OJHOBPEMEHHO [O-
HOpHBIE M AaKLENTOpPHbIE 3BEHbS, HCIOJb30BAJIH
T®NX. IHocnenunii BBogmH B cnod [1PX xak xumn-
YEeCKH He CBSI3aHHBIA HH3KOMOJIEKYJISIPHbIH aHaJor
9JIEKTPOHOAKLIENITOPHBIX 3BEHbEB, BXONSLIHX B OC-
HOBHYIO Lienb nojuMepa. B pesyibrare B cnekTpe
nornomenust [IPX-TOOX (puc. 9, kpusas /) ucye-
3aJ JJINHHOBOJIHOBBIA “XBOCT”, NpHHajJIEXaluA
MEXKIIEMHBIM TT-CTPYKTypaM, “cTonkaMm” (puc. 9, KpH-
Bas 2). HaGnronanuchk TONMBbKO [iBE NEPEKPBIBAIOLIHAE-
cs nojaocsl, npaHagnexamue [1®X u TOOX. Pe3ko
H3MEHSUIaCh MHHTEHCHBHOCTH U ¢popMa cnekTpoB IJ1
crpykryp II®X-TOOX (puc. 10, kpuBag 2) no cpas-
geauto ¢ I[1®X (xpusas /). IHTEHCHBHOCTD [AJIAHHO-
BosiHOBO# monockl AJ1 B cnosax [I®X-TPIIX Bo3pac-
Tajna 6onee 4eM B 5 pa3 1o CpaBHEHHUIO C YUCTBIM IO-
namepoM (puc. 10, kpusas /). IIpu atom cam [1PX
BHOCHJI MaJIO3aMeTHBIA BKiag B cnektp JJI B Bupe
wieva np A,,,. = 500 um (puc. 10, kpusas 2). [Tony-
YeHHblE Pe3yibTaThl HPSMO NOATBEPXKAAIOT TOT
¢akT, YTO HHTEHCHBHAs IJIMHHOBOJHOBas MOJOCa
OJ1 B cnosix [IPX npunapmekuT BO36YKACHHBIM CO-
CTOSIHHSIM, B 00pa30BaHNH KOTOPBIX Y4acCTBYIOT XH-
HOKCAJIMHOBbIE W KapOa3oubpHbie rpynnbl. PocT un-
TEHCHBHOCTH 9KCHIUIEKCHO# MOJNOCHI NOCIIE Mporpe-
BaHHA CJIOEB OO'BACHAETCS YaJIeHHEM PaCTBOPHTEIS
U3 o6beMa, YTO BHI3BIBAE€T YCHJIEHHE MEXIEMHbIX
DI A-p3auMopeiicTpuii. Panee HaGmioganm oGpaso-
BaHHEe IKCHIUIEKCOB MeXy MOJIHBHHHIKApOa30J0M
(IIBK) u T®IX [5]. B ykazaHHOM IpEMEpPE, OAHAKO,
ofOpasoBanme D[] A-KOMIJIEKCOB HMEJIO MECTO HE B
o6beMe moamMmepa, a Ha rpanuine pasgena [IBK-
T®OX B ABYXCIOHHBIX CBETONHOMHBIX CTPYKTypax.
IIpn stom cnoit TOAX na mosepxuoctn IIBK
¢opMupoBaIN METOOM TEPMHYECKOTO BAKYYMHO-
ro uCnapeHus.

Takum o6pa3oM, BBEIEHHE B COCTaB OCHOBHOM IIe-
I TOJHMXHHOKCAIHHOB 3JIEKTPOHONOHOPHBIX Kap-
6a30/bHBIX Ipynn o6eceYnBaeT He TONBKO [ONOM-
HHTEJILHO, KaK OXHJAJOCh, ALIPOYHBIA TPaHCNOPT,
HO H IPUAAET CUCTEME SKCHIUTEKCHBI xapakTep JJL.

9KCITEPUMEHTAJIbHAA YACTb

O‘IHCTKy HCXOOHBIX BEIIECCTB H pacmopmeneﬁ
MPOBONHANIHN MO H3BECTHBIM MCTOAUKAM.

3,6-Buc-(dpenmmaramin)(9-3un-9H-kapéazon) (I).
K pacrBopy 1.77 r (5§ mmoneii) 3,6-gu6pomo-(9-aTri)
kap6asona u 1.02 r (10 mmoneii) peHnnaneTHNIECHa B
50 Mn TpHITHIAMHHA B TOKE aproHa Ao6aBisiH

BBICOKOMOIJIEKYJIAPHBIE COEIUHEHUSA  Cepus A

1951

(a)

350 550 750
A, HM

Puc. 6. CnekTpbl ONTHYECKOrO MOrIONICHAUS MOJH-
mepos Illa (a), I1I6 (6) u I1IB (B) B pacTBOpax xn0po-
dopme (/) 1 NIEHKAX, MPOrPETHIX B BaKyyMe MpH
150°C B TeueHue 6 4 (2).

0.035 r (0.05 mmons) PACL,(Ph;P),, 0.013 r (0.05 mMo-
ns) PhyP, 0.019 r (0.01 mmons) Cul. PeakumonHnyro
Maccy kunsatana 10 4, 3aTeM oxnaxkaaid 10 KOMHaT-
HOH TeMIepaTypbl, OOpa30BaBIIMHACA OCajlOK OT-
Ne 11
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PJI, oTH. ef1.
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KEIITOB 1 ap.

Puc. 7. Ciektpbl ®JI pactBopos nonumepos Illa (1), III6 (2) u IlIs (3) nox aeiictBieM cBeta A = 350 HM (a) 1 mo-
JIAMEPHBIX IJIEHOK, IPOTPEThIX B BAKYYME B TeueHHe 6 4, npu Bo36yRAeHHH cBETOM A = 350 HM (6).

¢uabTpoBanu u npoMeiBann 10%-HbIM pacTBOpOM
HCI (o 50 ma 2 pa3a), Bopoii 10 HeATpaJIbHOH peak-
ad 1 cnaproM. [Tonmy4yeHHbIH IPpOAyKT 6€10r0 1BE-
Ta CylIHJH B BakyyMe, Bbixof 1.88 r (95%). T, =
= 159-160°C (u3 6yTanona). KP (cMm1): 2210 (C=C).

Haiigeno, %: Co91.11; H5.51; N 3.56.
Host C3oHp N
BbIUuCiIeHo, %: C91.11; H 5.35; N 3.54.

3,6- buc-(penunrmuoxcamun)(9-arun-9H-kapoa-
30a) (II). B Tpexropayio Kona6y 3arpyxanm 2.37 r
(6 Mmmona) 3,6-6uc-(pennnaTuHun)(9-aTun-kap6aso-
na), 116 mn aneroHa, 1.8 Mn neasHO#M yKCyCHOI KHC-
70TEL, 9 MJ1 BOibL, 3.78 r KMnO, 1 KUIISITHITH peaKLu-
OHHYIO Maccy 2-3 4 A0 HCYE3HOBEHHMsSI MaJHMHOBOMH
okpackd. ['opsuyio peakiMOHHYIO CMeChb OT(hWIb-
TPOBaJId OT KOPUYHEBOTrO OCajiKa, KOTOPHIA THIa-
TEJBHO MPOMBIBAJIA rOPSTYUM aueToHoM. PriabTpaT

BBICOKOMOIJIEKYJIIPHBIE COETUHEHUSI  Cepua A

H alleTOH OT NPOMbBIBKH OOBEAMHUIN U yapUBald
Ha pOTOpHOM Hcnapurene. Ocrapumuiics 0CafoK Mpo-
MBIBAJIY BOJO#i 10 HefiTpanbHO# peakuud. Cymmiy B
BaKyyMe U KpHCTaiu3oBand u3 6yrasona. [Tomyyn-
JI¥ TETPAKETOH B BUJIE IAMOHHO-XKEJITOrO MOPOIIKA;
BIxOA 2.65 r (96%). T,, = 219-220°C. KP (cMm!):
1681 (C=0).

Haiipeno, %: C78.32; HS5.51; N 3.03.
Hnst C3oHp NO,
BBIYHCIEHO, %: C78.41; H4.61; N 3.05.

Cunre3 noandenmnxunokcannna I116. K cycnen-
3un 0.4605 r (2 mmons) 3,3',4,4'-reTpaamuHopudeHn-
nokcuaa B 5 mn wm-kpesona npubasnsanu 0.9191 r
(2 mMmons) 3,6-6uc-(pennnranoxkcanun)(9-aTun-kap-
6a3ona). PeakuoHHy10 Maccy NpH NepeMelBaHu
BbifiepxkuBaiy 2 4 npu 25°C, fanee nofHAMANH TEM-
nepatypy go 120°C u rpenn B 3TuX yclnoBusx 5 4. 3a-
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Puc. 8. CnexTpb! DJI cCBETORHOAHBIX CTPYKTYP, BKItoyatommx cion [T®X Illa (1), 1116 (2) u I1IB (3), BbICyLIEHHDbIE
Ha Bo31yXe (a) 4 B Bakyyme (6) B reueHue 6 4. Ha BcraBke puc. 8a nokazaHa 3aBHCHMOCTb INIOTHOCTH TOKa H sp-
KOCTH H3JIy4€HHs B CBETOQHORHOM CTPYKTYpe, BKmouvatoweii nonumep Ila; Ha BcraBke puc. 86 — cxema cBeTon-
OHOUM CTPYKTYPbI, BKIIIOUatomeil pabounit cioit Ha ocHoe [1PX: | — Kanbuuii, 2 — CBETOIMHCCHOHHBIA CIOH

M®X, 3 — nofcnoii MOMUITHICHAUOKCHTHO(EHA, 4 — TOKONPOBONALLMI IPO3pa4Hbiii Coii OKCHIOB In,03-Sn0,,
5 — cTeknsiHHAas MOAJIOXKKA.
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Puc. 9. CnekTpbl ONTHYECKOIO NOrNOUIEHHS IPOrPETHIX B BAKYyMe B TeYeHue 6 4 nonuMepHbIX mieHok Ila—
Te®OX (1) u Illa (2), a Takxke pactBopa T®AX B xnopodopme (3).

TeM pacTBOp MOJMMEpPA OXJaX[aJld H BbUIHBAIA B
10-kpaTHBIi H30BITOK aneToHa. Ocalok nojauMepa
OT¢UIbTPOBANH, NPOMBIBAJIA CIHHPTOM, CYIIMIA B
pakyyme npu 100°C. IIpusenennas ssaskoctn III6
0.72 nni/r B m-Kkpe3one npu Konuentpauuu 0.5 r/nn u
25°C. AnanornyHo cuHTe3upoBanu Bce [1PX Tuna
III (TaGnuua).

3,6-Buc-(3-dennn-2-xunoxcamwn)(9-amun-9H-kap-
6a3oa) (IV). B Tpexropnyro KonGy eMKOCTBIO 25 M1,

3J1, oTH. ef.
1000 |

91, oTH. ex.

500 -

800
A, HM

Puc. 10. Cnextpbi DJI CBETOAHOAHBIX CTPYKTYp Ha
OCHOBE TPOTPETHIX B BAKYYME B TeYeHHeE 6 4 CI0eB
Ila (/) u Mla-T®OX npu 3KBEMONBLHON KOHIECH-
TpalH KOMIOHEHTOB (2).

BBICOKOMOIJIEKYJIIPHBIE COETUHEHHUA  Cepua A

CHaGXKEHHYIO MELIaJKOH W BBOJAOM [JIs1 aproHa, 3a-
rpyxamnu 0.4595 r (1 mmons) coemuuenns II, 0.2163 r
(2 MMons1) o-¢peHunenguamMuna, 9 M xnopocgopma,
1 Mn1 MeTaHoNa. PeakupoHHyI0 cMech mepeMennBa-
JM IP¥ KOMHATHO# TeMnepaTtype B TedeHue 22 4. 3a-
TEM PacTBOPUTEJb OTTOHSJIH HA POTOPHOM HCHapH-
TeJie, OCTaTOK NepeKPHCTANIIN30BAIH U3 3THIOBOrO
compTa. Beixop 0.543 r (90%). T, = 250-252°C.

SIMP 'H (CDCl;; 8, m.n): 7.28-7.35 (m, 8H, H),
7.53-7.59 (m, 6H, H), 7.75-7.78 (M, 4H, H), 8.18-8.32
(M, 4H, H), 8.33 (c, 2H, H,), 4.30 (M, 2H, CH,), 1.44 (,
3H, CH,). IMP *C (CDCL; 8, m.1.): 108.15 (CHH),
122.46 (C'H), 123.12 (C'5), 128.03 (C!$H), 128.20
(C*H), 128.61 (C'°H), 128.97 (C'H), 129.04 (C*H),
129.40 (C°H), 129.65 (CH), 129.74 (C'H), 130.09
(C1), 139.45 (C9), 140.52 (C*), 140.82 (C'3), 141.30
(C9), 153.52 (C12), 153.88 (C%), 37.73 (CH,), 13.68

(CHy).

Haiineno, %: C83.41; H 4.81; N 11.46.
Hnst CyoHgNs
BBIYHCIIEHO, %: C 83.56; H 4.84; N 11.60.

2,2'3,3'-Terpadenni-6,6'- pixunoxcami (TOIX).
CoenuHeHne CHHTE3HPOBAJIN aHAJIOTHYHO COEAMHE-
uuo IV. Beixon 0.543 r (90%). T, = 300-302°C (no
aut. naudeM [6] T, = 299-300°C).
Ne 11
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Crextpsl IMP 'H u SIMP 3C ucxonsbix coenaHe-
HUA H NOJHMEPOB 3alMCHIBAIH HAa CNEKTPOMETpe
“Bruker AMX-400” ¢ pa6oueii wacroroit 400.13 n
100.62 MI'y coorBercrBenHo. K- u KP-cnekTpbi
perucrpapoBanu ¢ nomombio MK-Pypee crnekrpo-
metpa “Perkin-Elmer 1720-X”, TT'A ocymecTiasinu
Ha npu6ope “Perkin-Elmer TGA-7” npu HarpeBaHu:
co ckopoctbio 20 rpap/muH. Ananu3 MMP nposonn-
mm MetopoM ['TIX, mcnonb3ys XKHAKOCTHOH XpoMa-
Torpa¢ ¢upmsl “Bruker” mapku LC21 ¢ pedpakro-
MeTpHyeckuM 1 Y ®-geTekTopamMu. YClI0BHSI XpoMa-
TorpacupOBaHus: XJIOPUCTHIA MeTWIeH, 1 Mi/MuH,
A =390 uM. Kann6poBka no IIC-crannapram.

ITonuMepHbIe CIOH B MHOTOCIIOMHBIE CBETORHON-
Hble CTPYKTypbl moiaydanu u3 pacrsopos I1®X B
xnopodopme u3 pacdeta 10.0 Mr nonamepa Ha 1.0 M
pacTBopHTeNs NMpH KOMHATHOH Temnepatype. Popmu-
poBaHHe clioes 3afaHHO# TommuHbI (d < 100 HM) ocy-
IIECTBISUIA  METONOM MOJHBa Ha HeHTpudgyre
(3000 06/MuH) B cpeae cyxoro aprona. B xauecrse
MOMJIOXKEK HCHOJB30BAJIM CTEKJISHHbIE IUIACTHHBI,
HNOKPBITBIE CIOEM MPO3PavyHOrO TOKONPOBOASILETO
anekTpopa (aHofa) Ha ocHose Iny0;:Sn0, (ITO) ¢ no-
BEPXHOCTHBIM CONPOTHBJIEHAEM, HE NPEBBIAIOMAM
30 Om Ha KkBafpaT. MccnemoBann ORHOCHOHHBIE
CTPYKTYpbl, OHAKO MpPH HEOOXOMHMOCTH METOMOM
HeHTpu¢yrupoBaHus HAHOCHIH [OMNONHUTEIbHBIM
HHKEKIHOHHBIA CIOH COCTaBa MOJHATHICHINOKCH-
THO(eH—cTHpOiICYnbdokucnoTa. [lepen HaneceHn-
€M 3TOrO CJIOsl WIH paGoYyero Cliosi Ha OCHOBE MOJIH-
¢heHNIXHHOKCAIMHA MOBEPXHOCTb aHOMIA TIATEJIBLHO
OYHIIIAJIA MYTEM MOCIEAOBATENbHOH 00pabOTKH Ha
yABTPa3BYKOBOH YCTAaHOBKE B paCTBOpax H30MpOIH-
JIOBOro CIIHPTAa, aeToHa u xiopodopma. Ha koHeu-
HOU CTaj{d{l OYUCTKH MOBEPXHOCTH aHOMa 00pabaThi-
BaJIM KHCJIOPOAHO# miua3Moi U obny4anu Y ®-u3iy-
YeHHeM KCEHOHOBOH JiaMnbl C [JIFHOH BOJIHBI
n3nydeHns 172 AHM B YCIIOBHAX MPSIMOTO KOHTAKTa C
HCTOYHUKOM. KoHe4HO#I cTauell H3roTOBJIECHH CBE-
TORHOAHON CTPYKTYPBbI SIBISIOCH HaHeCEHHE CJIOs
HENpO3pavyHOro METANIHYECKOrO KaTofAa METOAOM
TepMHYECKOro BaKyyMHOro ucnapenus Ca npu nas-
nenuu 10~ MM pr. cT. Ha ycraHoBke BYTI-5, oGopy-
HAOBaHHOM BBICOKOBAKYYMHBIM TYypOOMOJIEKYISp-
HbIM HAcCOCOM C LeJbI0 H30€KaHHs BO3MOXKHOIO
KOHTAaKTa CO cleflaMA BaKyyMHbBIX Macesl B 30HE Ha-
nbUIeHHS. [I71s1 3aIUThI METANIHYECKOTO KaTofa OT
OKHCJICHHS1 KHCIIOPOJIOM BO3/yXa B BO3[AECHCTBHS BO-
Obl CBEPXY MOMOJHHTENLHO HAHOCHIH 3alUTHBIH
cnoit cepebpa. TonmuHy NOMMMEPHBIX CIIOEB H3Me-
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psnd ¢ nomotpio npodurnorpada-npoduioMeTpa
Mozend M-170 u nHTEpEPEHIIHOHHOIO MEKPOCKO-
na moneiaun MUH-4M c Busyanusanpein n3o0paxke-
Hua (IIporpamma “Bupeo TecT - Pasmep 5.0").
CrnexTps! nornomenus 1 ]I TOHKOCTOHHBIX CTPYK-
TYp PErHCTPHPOBANA C MOMOMIBbIO ONTOBOJIOKOHHBIX
cnekrpocdorometpa PC2000 u cnektpodnroopaMeT-
pa SF2000 kak B 60Kce, HAOJIHEHHOM aprOHOM, TaK
H Ha BO3JyXe.

Cuektpsl ®JI monuMepHBIX CIHOEB 3aNHCHIBATH
Ha cniekTpocgnyopumerpe Mofesn “Hitachi 850", Sp-
KOCTb H3Jy4eHHS OGpa3lOB H3MEPSIIH C MOMOLIbIO
mokcMeTpa mopen TKA-TIK.

KBanroBbiii Beixox ®JI pazbaBieHHBIX pacTBO-
poB nonaMepos (10~ Monb/n) B xopogopme omnpe-
peasiny no opmyie [7]

o= o552 5)

rie I(A) — OTHOCHTEIbHAS HHTEHCHBHOCTD BO36YK/a-
IOIIETO CBETA C JVIAHOM BOJIHBL A, 1 — KO3 PHIHEEHT
pedpaximu pactsopa, D — miomaabL HCIPaBIEHHOTO
CNEKTpa HCNyCKaHus, A — MOrJIOLEHHE pacTBOpa NpH
AJMHE BOJIHBI BO36GYyXpaomero ceeta A. MHAEeKChI x
# r 0603HaYaI0T COOTBETCTBYIONIHE BEIHYHHBI, OT-
HOCSIOHECS K HUCCIENyEMOMY PacTBOPY H pacTBOpY,
cofiepKalleMy JIOMAHO(OP C H3BECTHbIM KBaHTO-
BBIM BBIXOTIOM.

Kpusble oTknuka curiana JJI na nopmauy um-
MyJibca HANpsKEHHs, a TaKXe BOJbTaMIEPHbIE H
OHOfHbIE XAPAKTEpPHCTHKH H3Jy4alOMHUX MHONH-
MEPHBIX CTPYKTYp PErHCTPHPOBAJIH Ha YCTaHOBKE
HHcTHTyTa (pH3HYECKOH XHMHH H 3JI€KTPOXHMHH
oM. A.H. ®pymkuna PAH.
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Abstract—New carbazole-containing polyphenylquinoxalines combining the electron-transport behavior of
quinoxaline with hole-transport and electroluminescent properties of carbazole have been synthesized. The
polymers show solubility in organic solvents. Their glass transition temperatures range from 315 to 370°C, and
temperatures corresponding to 10% weight loss vary from 510 to 560°C (in air). It has been demonstrated that
these polymers exhibit electroluminescent behavior in the 450~750 nm spectral region and offer promise as
emitting and electron-hole transport materials for polymeric light-emitting diodes.
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