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CHHTE3 CONOJIMAPUJIEH®TAJINI0B HA OCHOBE IICEBJOXJIOPAHTUJPUJIA
4',4"-BUC(2-KAPBOKCUBEH30WT)[ IU(4-PEHOKCUPEHUT)®TATUIA]

© T.A. Slurupos, H.I'. 'mieBa, B.A. Kpaiikun

INonumeps! knacca monuaprwieHGTaTHIOB, 6Jaroapss CBOUM YHUKAIGHBIM XapaKTEPUCTHKAaM, OCTAIOTCS 00b-
€KTOM TPUCTAITFHOTO M3YUCHUS IO CErOHSIIHET0 JHs. M3BeCcTeH elie oJH KIacce (PTaluICOASP AIIUX MTOTUTeTe-
POApUIICHOB — NONMHAPIIICHAN(PTAIUIBI, B KOTOPBIX C apOMAaTHYECKUM (pparMeHTOM OCHOBHOH IIETIH YeperyeTcs He
OJIHA M30JIMPOBAHHAA, a JIBE CBA3aHHBIC MEXKAY coOoi (ramumupie rpymmnbl. [lomuapmieHIuTauIbl 3HAYUTESITBHO
OTJIMYAFOTCS OT HOMUAPHICHPTAIUIOB IO CBOESH MOP(OIOTHUECKOM CTPYKTYpEe, TEPMUUSCKUM CBOMCTBAM U CTEIC-
HHU KPUCTAJUIMYHOCTH. AKTYaJbHOW 3afadell CTAHOBHUTCS CO3[aHUC apiICH(TATUI-apuIeHIN(TATHIHBIX COMOIH-
MEpOB, C PETryINPYEMBIM COlepKaHreM (DTaTHIHBIX U TUQTATHIHBIX TPYIII B OCHOBHOM 1ery. Pemenue atoii 3ama-
YH MOXKET B IIEPCIICKTUBE OTKPBITh MYTH K COMOJIMMEPaM C 33JaHHON MOP(HOJIOTHUECKON CTPYKTYPOI U ¢ peryiu-
PYEMBIMHU aAT€3NOHHBIMA U (PU3MKO-MEXaHUIECKUMH XapaKTePUCTUKAMU. B peacTaBieHHON padoTe IS moiTyde-
HUS apuIieHPTATAA-apICHIA(TATHIHBIX COMOJIMMEPOB OBLT pa3pad0TaH HOBBI MOHOMEp — IICEBIOXJIOPAHTUIAPH
4' 4"-6uc(2-kapboxcudenszomn)[ au(4-penokcudenun)pranmuaal. Ero cxema cuHTe3a BKIIOYAET KOHICHCAIHIO
o-pramomnxiaopuaa ¢ IUQEHHIOKCHIAOM M  MOCIEAYIOIee B3auMOAEHCTBME TMoOlydeHHoro 3,3-6mc-(4-
(eHOKCUpEeHMT)DTaMIa ¢ W30BITKOM (TAJICBOTO aHTHApHIA, TpHBOAAIIee K oOpazoBanuio 4',4"-6uc(2-
kapOokcubenszomn)[ au(4-penoxcudenwn)dranuaa), KOTOPBIA IPU HATPEBAaHUH B XJIOPUCTOM THOHMIIE MTpeBpaliaeT-
Csl B I[ETICBOM IICEBIOXIOpaHTuApH . JlambHeiie CHHTE3b TIOIMMEPOB Ha OCHOBE CHHTE3UPOBAHHOTO MCEBIOXIIO-
paHTAApHIa MIPOBOAMIN METOJAMH MOJHKOHACHC AN ABYMs IyTsiMu. [lepBeIit myTs mpencraBisier coboit romMo-
KOHJICHCAIIMIO IO/ JACHCTBHEM HOoJMIa HATPUs, KOTopas mpoTekaeT ¢ GopmupoBanueM 3,3'-mU(TalTuIHbIX CBA3CH.
Jpyroii myTh CHHTE3a COMOIMAPWICH(TAIHIOB BKIFOYACT HHTEPIIOIUKOHICHCAIIMIO MICEBIOXIOPAHTHIPHIA C Orc-
(4-benokcudenmn)-3,3 -1 TATHAOM O PEAKIUHM IICKTPOPHIBHOIO 3aMEIICHUS C HMCIOJIB30BAHHEM B KAueCTBE
KaTaJu3aTopa IATHXJIOPUCTOW CYypbMBI. B pesynmbraTe C BBICOKAMH BBIXOAaMHU OBUIH HONYYEHBI PETYISIPHO depe-
JYIOIIIHECS] COTIOIMMEPHI, B OCHOBHOM LTI KOTOPBIX COEpIKaTCs KakK apiiIeH(TAINAHBIC, TAK U apuiIeHIU(TaT -
HBIe 3BeHBS. CTpyKTypa CcONOIHApUICH(OTAIUIOB IIOATBEPIKIACTCS MaHHBIMH crektpockormuu SIMP  C.
B monydeHHBIX criekTpax Hanbolee XapaKTepHCTUIHBIMA U MH()OPMATHBHBIMH SIBILTIOTCS CTOSIINE 000COOICHHO
CUT'HAJIBI Psiia aTOMOB (D TaNUAHBIX TPYIIT: YETBEPTUUHBIX Sp3-FI/I6pI/I}Z[I/ISI/Ip0BaHHI>IX aToOMOB YIJIEPO/ia U30JIMPOBAH-
HBIX (praymaseix rpymt (~91.0 M.1.), (£)- 1 mezo-mudTamumasix rpymn (~90.6 u ~90.0 M.11.), a TakKke COOTBETCT-
BYIOIIMX KapOOHMITBHBIX YIIIEPOTHBIX aTOMOB (~169.6, ~169.0 1 ~168.6 m.11.).

KitoueBble coBa: MCEBAOXIOPAHTUAPHUIBI, MOJHMKOHACHCAIS, TONHApUICHBTAIUIBI, MoIHapuiIeHAu(Ta-
JInAbl, COTIOJIUMEPHI.

[MonmmMeps! Kiacca MoMHapuiIeHPTAIUI0B 00- COJIeprKallluX MOJIUIeTEPOAPUIICHOB — MOIMAPUIIEH-
JIAAI0T YHUKANbHBIMU XapaKTePUCTUKAMH, B 4acT- mudramuner [5]. B atEx moimMmepax ¢ apomarunye-
HOCTH XOpOIIEH PacTBOPUMOCTBIO B OPTaHMYECKUX CKUM (pparMeHTOM OCHOBHOW LIEMH yepenyeTcs He
PacTBOPUTENISIX, BHICOKOH TEPMHUYECKON CTaOMIIBHO- OJlHa HW30JMpOBaHHAs (TadMgHAs TIpyMIa, Kak B
CTBIO, @ TAaK)KE TPOSIBIISIOT P WHTEPECHBIX OITH- TPaJAUIMOHHBIX TONMapHICHPTAIHIaX, a JIBE CBS-
YecKkuX M 3nekTpodusnueckux cBoicts [1-4]. Ilo- 3aHHbIE MEXAY coOoW (TamMaHBIX TpyHIbl. beiio
3TOMY TaKHe TMOJHMEpPHI OCTAIOTCSI OOBEKTOM MpH- MOKa3aHO, YTO MOJIHAPWICHIU(PTAINAB 3HAYUTEIb-
CTaJbHOTO WM3YYEHHUS 1O cerofmsmHero maas. He- HO OTJIMYAIOTCS OT MOJHapUIeH(TAINA0B [0 CBOEH
JTABHO HamM OBUI TIOJYYeH HOBBIA Kiacc (Taiui- MOP(]OIIOTHYECKOH CTPYKTYPE, TEPMHUUECKAM CBOW-
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CTBaM M CTETICHH KPHCTAJUTMYHOCTH. B CBsI3H ¢ 9THM
aKTyaJlbHOM  3aJaued  CTAHOBUTCS  CO37[aHUE
apwiieH(pTanmuI-apuiIeHIUPTaTUAHBIX CONOINMEPOB
C 3aJaHHBIM coAep)KaHWeM (TATUIHBIX W AudTa-
JIMHBIX TPYIII B OCHOBHOM IETH B PETryJIHPYEMbIMU
MOp(]OTOrHYecKol CTPYKTYPOH, aIre3MOHHBIMH U
(hU3MKO-MeXaHUIECKUMHU XapaKTEePUCTUKAMHU.
B nactosmieit paboTe Ui mOdMydeHus apuieH(Ta-
TUT-apHICHTUDTATUIHBIX COMIOJIMMEPOB OBLT  HC-
MOJIb30BaH HOBBI MOHOMEpP — IICEBAOXJIOPaHTH[-
pun 4',4"-6uc(2-xapookcudenzowmn)| nu(4-heHokcu-
thenmn)prammoa] 1. CuHTE3 MOHOMEpPA OCYIIIECTB-
JSUTH IO cienytoleii cxeme (puc. 1).
[IpenBaputensHo KOHIEHcanuen o-¢ramou-
xynopuaa ¢ audeHWwIoOKCHAOM monyamin 3,3-0uc-
(4-dpenoxcudenwmn)pramua. IMocnenyromee B3au-
MOJIeicTBUE € M30BITKOM (TaJeBOr0 aHTUAPHUIA

solione

O

MpHBeI0 K oOpa3oBanuio 4',4"-0uc(2-kapOokcu-
oenzown)| au(4-henokcudenwmwn)praauaal,  KoTo-
pBIii TIpY HAarpeBaHWUU B XJIOPUCTOM THUOHHIIE OBLI
MIPEBpAIICeH B [EIEBOH IICEBIOXIOPAHTUAPHI.

JlanbHeie CuHTE3bl MOJIMMEPOB Ha OCHO-
Be TCEeBIOXJIOpaHTuapuaa 1 npoBoaunu meTona-
MH TIOJTUKOHJCHCAMH JBYMs MyTsMu. [lepBoii
IIyTh TPENCTABISIET COO0OW TOMOKOHICHCAIIHIO,
KoTOpass mpoTekaeT ¢ ¢GopmupoBanueM 3,3'-
IU(TATUIHBIX CBsI3eW MOJ JACHCTBHEM WHOaUIa
HaTpus (puc. 2).

Hpyroit myTh cuHTE3a COmMOIHapHICH(TAIH-
JIOB BKIIIOYACT WHTEPIOJIMKOHJCHCAIIUIO TICEBJIO-
xJopanruapuaa ¢ ouc-(4-penokcudennn)-3,3'-
madTamuaoM [6] 1O peakmuH SIEKTPO(IIEHOTO
3aMelICHUs C HCIOIh30BaHUEM B KaUeCcTBE KaTalli-
3aTopa MATHUXJIOPUCTOH CypbMEI (puC. 3).
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Puc. 1. Cuntes ncesaoxnopanruapuaa 4',4"-6uc(2-kapookcudenszonn)[ au(4-henokcudenmn)pranmmaal
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Puc. 4. Criexrpst SIMP °C mommepos P1 (a) u P2 (6)

B pesynprare C mpakTHYECKH KOJIMYECTBEH-
HBIMH BBIXOJIaMH OBUTH IMOJYYEHBI PETYISPHO Ye-
penytomuecs momumepsl P1 u P2, B ocHOBHO# 11e-
M KOTOPBIX COJEpKaTcs Kak apHieH(TaINIHELE,
TaKk W apwieHIUPTaIUIHbIE 3BeHbs. B Tabn. mpu-
BE/ICHBI MOJICKYJSIPHO-MAcCOBBIE XapaKTEPUCTUKU
CHHTE3MPOBAHHBIX TOJMMEPOB IO JAHHBIM Tellb-
MPOHUKAIOIIEH XpoMaTorpaduu.

Tabnuma

Monexynsapro-maccogvie XapaKxmepucmuxu
NOJYUEHHBIX CONOAUAPULEHOMATUO08

130

Iomumep My, M, Mw/M,
P1 17600 14700 1.2
P2 2600 1100 2.6

Crpykrypa cononuapwicH(pTammaos P1 u P2
MOJITBEPKIAETCA JAHHBIMU crieKTpockorvu SAMP Bc.
CrHeKTpsl MOIMMEPOB NPHUBEIEHBI Ha puC. 4.

B mpexcraBneHHBIX criekTpax Hambojee Xa-
PaKTEepUCTUYHBIMU U MHOOPMATUBHBIMU SIBIISIFOTCS
crosimue OO0OCOOJIEHHO CHUTHAJIBI psila aTOMOB
(DTANMIHBIX IPYIIT: YETBEPTHYUHBIX SP -THOPHIMU3H-
POBaHHBIX aTOMOB YTJiepoJia U30JUPOBAHHBIX (Ta-
muaaeix  rpynn (~91.0 wm.g.), (£)- u wme3o-
mudramaaex rpynn (~90.6 u ~90.0 m.1.), a Taxke
COOTBETCTBYIOIINX KApOOHHJIBHBIX  YTJIEPOIHBIX
aToMoB (~169.6, ~169.0 1 ~168.6 m.11.).
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SYNTHESIS OF COPOLYARYLENEPHTHALIDES ON THE BASE OF 4'4"-BIS-(2-
CARBOXYBENZOYL)[DI(4-PHENOXYPHENYL)PHTHALIDE] PSEUDOCHLORIDE
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of the Russian Academy of Sciences,
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Polymers of the class of polyarylenphthalides, due to their unique characteristics, remain the object of de-
tailed study wuntil today. One more class of phthalide-containing polyheteroarylenes is known -
polyarylenediphthalides, in which not one isolated, but two adjacent phthalide groups interchange with an aro-
matic fragment of the main chain. Polyarylenediphthalides significantly differ from polyarylenephthalides in their
morphological structure, thermal properties and degree of crystallinity. A topical problem is the creation of
arylenephthalide-arylenediphthalide copolymers, with an adjustable content of phthalide and diphthalide groups in
the main chain. The solution of this problem may potentially open the way to copolymers with a given morpho-
logical structure and with adjustable adhesive and physico-mechanical characteristics. In the present work, a new
monomer, 4',4"-bis-(2-carboxybenzoyl)[di(4-phenoxyphenyl)phthalide] pseudochloride, was developed for the
preparation of arylenephthalide-arylenediphthalide copolymers. Its synthesis scheme involves the condensation of
o-phthaloyl chloride with diphenyl oxide and the subsequent reaction of the resulting 3,3-bis-(4-
phenoxyphenyl)phthalide with an excess of phthalic anhydride, resulting in the formation of 4',4"-bis-(2-
carboxybenzoyl)[di(4-phenoxyphenyl)phthalide], which when heated in thionyl chloride turns into the target
pseudochloride. Further syntheses of polymers based on the synthesized pseudochloride were carried out by
polycondensation methods in two ways. The first way is a homocondensation under the action of sodium iodide,
which proceeds with the formation of 3,3'-diphthalide bonds. Another way for the synthesis of
copolyarylenephthalides involves the interpolycondensation of pseudochloride with bis-(4-phenoxyphenyl)-3,3'-
diphthalide by the electrophilic substitution reaction using antimony pentachloride as a catalyst. As a result, regu-
larly alternating copolymers were obtained in high yields, the main chain of which contains both the
arylenephthalide and arylenediphthalide units. The structure of copolyarylenephthalides is confirmed by the data
of *C NMR spectroscopy. In obtained spectra, the signals of a number of phthalide groups atoms are the most
characteristic and informative. That are quaternary sp>-hybridized carbons of isolated phthalide groups
(~91.0 ppm), (+)- and meso-diphthalide groups (~90.6 and ~90.0 ppm), and the corresponding carbonyl carbon
atoms (~169.6, ~169.0 and ~168.6 ppm).

Key words: pseudochlorides, polycondensation, polyarylenephthalides, polyarylenediphthalides, copoly-
mers.
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