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OOTOMETPUYECKOE U3YUYEHUE CEPHOKUCJIOTHBIX PACTBOPOB
(CONOJIUNIUPEHNWIOKCUPTAINIINDPTAJINI0B

© A.P. Kyrymesa, T.A. SIarupos, P.X. IOmarynosa, B.A. Kpaiikun

Mertonom Y @-CrieKTPOCKOIHH HCCIIEN0BAHbI CEPHOKUCIOTHBIE PACTBOPHI TOMONONMUAN(EHUITOKCHIU(TATIIA,
TOMOTIONUINESHUIIOKCUPTATHAA ¥ CONOTHAN(DEHUTOKCHPTATHIIH(TATHIOB, COCTOSIIUX U3 JBYX THIIOB OJIOKOB
(p v Q) pasHoro cocraBa. B MakpoIemnsx roMonoauan(eHmiokcudranuaa ¢ AMPEeHUIOKCHIHbIME (PparMeHTaMU
Yyepeayercsl H30JIUpOBaHHas (ramuaHas rpymma (YCIOBHO o-QTamumHas rpymnmna). MakpoMOIeKyITbl TOMOIOUIN-
(benmnokcuaudTaTUIA TTOCTPOSHBI U3 IBYX CMEXHBIX (hTaMMIHBIX Tpym (B-(raiumaHbie TPYIIbI), peryJIsspHO yepe-
IYIOIUXCsl ¢ AUuGEHUWIOKCUAHBIME (hparMeHTaMu. B coctaB OJIOKOB P COMOIMMEPOB BXOMSAT O- M -IPYIIIBL, a O10-
KU ( chOpMHUPOBAHBI TOJBKO U3 O-(DTATMIHBIX TPYII. B CEpHOKUCIOTHBIX pacTBOpax XpoMOGOPHOU IPYIIIOH 1Mo-
JMMEPOB SIBIBTIOTCS TPU()ESHIIMETIIIFHBIE KapOKaTHOHEI, 00pa3yIoIIuecs P MPOTOHM3ALNH U TIOCIEIYIOIEM pac-
KPBITHH JIAKTOHHOTO IHKJIa (TanuaHON Tpynimbl. [ T1aBHAs mojloca MOTIIOMEHN KapOKaTHOHOB, COOTBETCTBYIOIINX
3BEHBSIM IIeNM roMonoauaupeHmwIokcudranuaa, puxkcupyercs npu 530 HM. DIIEKTPOHHBIE NIEPEXObI B XpOMOpo-
pax, OTBEYAIOIINX COCTaBY TOMOITOIHIU(CHIIOKCUTUPTAINIA, PETHCTPUPYIOTCS Tipu 462 HM. BelteacTBue HA3KOM
MHTCHCHUBHOCTH TIOTJIOUIEHUS XpoMOo(opoB B-(hTamumHONW TPYNITBI CIIEKTPHI COMOJIMMEPOB CXOKH CO CIEKTPOM
TOMOTOTUIU(PESHIIOKCH(TAIHIA, HO MIMEIOT CTPOT0 MHIMBUAYAIbHBIN XapakTep. B cnekrpe comomumepa, chopMu-
POBaHHOTO TOJILKO M3 OJIOKOB P, COCTOSANIHMX M3 AU TamuI-Gramansx pparMenToB (p:q = 1:0), Hanuure B Makpo-
MOJIEKyJIaX IBYX THIIOB XpOMO(OPOB 00YCIOBINBACT MAaKCHMYM IOTJIONIeHNs ipu 545 HM. [IprcyTcTBHE B cocTaBe
MaKpoLelei cornoirMepa Kpome OJIOKOB P, ellle u OJOKOB (], CMEIaeT IIaBHYIO M0JI0CY IOIIIOMIEHN B 00JIacTh
MEHBIIUX JJIMH BOJIH 110 CPAaBHEHHIO ¢ HabIromaeMoi s conommepa cocrasa p:g = 1:0. [Ipu yMeHbIIeHUH YKcIia
6sokoB p = 10 — 1 (mpu q = 1) 1 yBenmuueHHU coaepkanust 010koB g = 1 — 20 (pu p = 1) raBHas mojoca cMe-
maetrca ¢ 543 g0 533 um. KoHueHTpalmoHHbIe 3aBUCMMOCTH ONTHYECKOM IJIOTHOCTH PACTBOPOB COMOJIMMEPOB H
TOMOTIOTUIU(PESHIIOKCH(TAIHNIA YKAa3bIBAIOT HAa 3aBUCUMOCTDH BEJIMYMHBI MOJISIPHOTO KOI(PQUIMEHTa YKCTHHKITUH
OT cocTaBa comoiuMepa. i1 conomuanpeHmIOKCHPTATHIIN(PTAINHIOB, B COCTaBe KOTOPHIX MpeodiagaeT comep-
JKaHUe OJIOKOB P, MOJSIPHBIN KO3(P(UIMEHT 3KCTHHKIMU O0Jbllle, 4eM Juisi roMonoiuaudenmnokcudranmuaa. Ha-
MPOTHB, XPOMO(OPHEIE TPYIIIIBI COMOJUMEPOB, B KOTOPBIX MPeo0IaaacT coepkaHne OJI0KOB (], XapaKTepU3yTCs
0oJiee HU3KOM TOTIIOMIAOMIEH CIIOCOOHOCTRIO IO CPABHEHHUIO ¢ XpOMO(OopaMu rOMOTIONIMEpPA.

Kimouerrle citoBa: nuranuaHple ¥ (TaTUIHBIC OJIOKH, ITOJIOCA MOTJIONICHHUS, comoIuandeHmiokcuandra-
JIMJIBI, COCTaB COTIOJIUMEPA.

XapakTepHOW O0COOEHHOCTHIO TOJHAPUIICH-
(TanuaoB SBISETCS PACTBOPUMOCTH B KOHLEHTPH-
POBaHHOH CEpHOIl KuciIoTe ¢ 00pa3oBaHUEM WH-
TCHCUBHO OKpPAUICHHBIX PAaCTBOPOB, IUBET KOTOPBIX
OTIpeiesieTCs] XUMHUECKUM CTPOCHHEM TOJIMMepa.
LlenTpamMu, OTBETCTBEHHBIMHU 32 OKPAcCKY, SBIISIOT-
csl TpUQEeHWIMETHIIbHbIE KapOKaTHOHBI, 00pa3yro-
IIMECs] NPU MPOTOHU3ALMU U IOCIEIYIOIEM pac-

KPBITHH JIAKTOHHOTO [WKJIA (TATUJAHOW TPYIIIHL.
Panee Ha ocHoBe »TOrO 3pdexra paspadoran do-
TOMETPUYECKUN METOJ KOJHYECTBEHHOTO aHAIIN3a
cocraBa mnoyimapwicHpramuaos [1-5]. B nHacros-
e paboTe JaHHBIM IMOAXOJ HCIOJB30BaH s
WCCIIEIOBAaHUA  OJIOK-COMONUGTATUAAD TATHIOB
mudenmnokcuaHoro psaga (ITADD) obmeit dop-
myiel [6] (puc. 1).
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Puc. 1. O6mas popmyna [TADAD, rae p:q = (0 + 10):(0 +20)

Makporenu conoaumMepoB chopMUPOBaHBI U3
IBYX THUIOB OJIOKOB (P W (), B COCTaB KOTOPBIX
BXOIAT (rasiuaHble W AuTanuAHbIe Tpynnsl. B
COOTBETCTBHU C XHMHUYECKHUM CTPOCHHEM HCCIe-
IyeMbI€ COIOJIMMEPHI [0 CBOUM XapaKTEPUCTHKAM
TIOJDKHBI OBITH TIOJTOOHBI TOMOIIOIMMEPAM, MaKpo-
MOJIEKYJIBI KOTOPBIX COCTOSAT U3 ()TAIMAHBIX WIN
TUQTaTUIHBIX TPYIII, & UMEHHO, MOJUAN(EHIIOK-
cupramuay (IIAD) u noruaudenmmokcuandTamm-
oy (ITAA®). B makponensx [TAD ¢ audenmmok-
CUIHBIMU (pparMeHTaMH depenyeTcsl N30JIUPOBaH-
Hasg QramuaHas Tpymma (YCIOBHO o-(TanmugHas
rpynma). Makpomonekynsl [TIAJI® mocTpoeHsl u3
JBYX CMEKHBIX, PETYISPHO YEpeayIOUINXCS C JH-
(deHunoKcuAHBIMA  (hparMeHTamMu  (PTaNUAHBIX
rpynn (B-¢ramuaabie rpymmsl). B coctaB 010K0B p
COTIOJIMMEPOB BXOJAT 0- M P-rpymmsl, a O10Ku Q
cOpPMHPOBaHBI TOJNBKO W3 O-PTaTUIHBIX TPYIII.
Hua TIAD xapaktepHo o0oOpa3oBaHHE SPKO-
PO30BOTrO PacTBOpPa, B TO BPeMs KAK CEPHOKHCIIOT-
Helii pactBop I[IA/I® wuMeeT KENTyr0 OKpacky.
L[BeT pacTBOPOB COMNOJIMMEPOB C YMEHBIICHHEM
yrciaa OJOKOB P M POCTOM coAep:kKaHusi OJI0KOB (
MEHSIETCS OT HACHIIIEHHO-MaJIMHOBOTO JIO WHTEH-
CHBHO-PO30BOTO.

B CcepHOKHCIIOTHBIX PacTBOpax COMOIMMEPOB
kapoOkaruonsl | u Il coorBerctBytoT 0- M B-¢Ta-
JUAHBIM rpynnam (puc. 2).
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Puc. 2. Crpoenne xapOkarmoHoB | m Il, oGpazyro-
IIUXCST TPU PAaCTBOPEHHU COIOJMMEPOB B KOHIICH-
TPUPOBAHHOMN CEPHOM KUCIIOTE
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s Bcex (Co)MONMMEpPOB XapaKTEpPHO HallU-
Yue JBYX MOJIOC moriomeHus (A u A,), OTIHYaio-
MUX TI0 ONTHYECKOW IUIOTHOCTH B ~3.4 pasa

(puc. 3).
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Puc. 3. DnexTpoHHBIE CIIEKTpHI MOriomeHns 1 —
nonuaudeHuaokcuaupTanuaa; 2 — noauaudeHu-
JIOKCU(TAUIa U COMOJIUMEPOB, B KOTOPBIX COOT-
HomieHue 0okoB p:Q pasHo: 3 — 1:1; 4 — 1:0; 5 —
10:1; 6 -4:1; 7-1:20; 8 - 1:15; 9 - 1:10
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DJeKTpOHHBIE Nepexo/bl B XpoModopax, OT-
Bevaromux coctaBy [TAlD, peructpupyrorcs npu
462 um (puc. 3, cnexmp I). I'maBHas mojoca Imo-
TJIOIIEHNUs ~ KapOKaTHOHOB,  COOTBETCTBYIOILIMX
3BeHbsM enu [TA®D, dukcupyercs npu 530 HM



XUMUA

(puc. 3, cnexmp 2). BcnenctBue HU3KOM HMHTCH-
CHBHOCTH TIOTJIOMICHHSI XpOoMO(OpOoB P-hTaaumaHon
TPYMNIIBl CHEKTPHl COMOJIMMEPOB CXOXH CO CIEK-
TpoM ITA®, HO UMEIT CTPOro WHAMBUAYATbHBIA
xapakTep. B crekrpe comonumepa, copMupoBaH-
HOT'O TOJILKO M3 OJIOKOB P, COCTOSIIMX M3 AU(Ta-
mun-gramuaueix gparmentos (p:d = 1:0), Hanuuue
B MaKpOMOIIEKYJIaX IBYX THIIOB XpOMO(OpOoB 00y-
CIIOBJIMBAET MAKCUMYM IOTJIOMIEHUsS mpu 545 HM
(puc. 3, cnexmp 4). IlpucyrcTBue B COCTaBe Mak-
pouenel comoauMmepa KpoMme OJIOKOB p eme U
0JI0KOB (, CMEIIaeT IMIaBHYIO [10JI0CY HOTJIOLICHHUS
B 00JaCTh MEHBIIMX AJIMH BOJH 10 CPaBHEHHUIO C
Habronaemoit st conoaumMepa cocrasa p:g = 1:0.
[Ipn ymenpmennn uncma OiokoB p = 10 — 1
(mpu q = 1) U yBenWUYCHHUU COJCpPKAHUS OJIOKOB
q=1— 20 (mpu p = 1) rinaBHas mouoca cMemaeT-
cs ¢ 543 mo 533 um (puc. 3, cnekmpur 5-9). Ilomo-
ca TIOTJIOIIEHHUs comoimuMmepa coctaBa p:q = 1:1
(puc. 3, cnexmp 3), KaK U CIIEZ0OBAJIO OXKKJIATh, Ha-
XOOUTCA MeEXAYy mnojocamu mnorjomeHus I[TA®
(puc. 3, cnexmp 2) u ITA®AD cocrasa p:q = 1:0
(puc. 3, cnexmp 4). B cnekrpax Bcex CONOIMMEPOB
BTOpas mojyioca (A;) B OTJIMYUE OT IJIaBHOW MPaKTH-
YECKH HE M3MEHSET CBOETO IOJIOKEHHSI U PErucT-
pupyetcs ipu 418416 am.

KOHHCHTpaHI/IOHHI)IC 3aBUCHUMOCTH OIITHUYC-
CKOH IJIOTHOCTH PACTBOPOB comonumepoB u I[TAD
YKa3bIBAIOT Ha 3aBUCHMOCTb BEJIMYMHBI MOJISIPHOTO
ko3 duimenTa SKCTUHKINK (€) OT COCTaBa COMO-
nuMepa. CornacHO TONYYEHHBIM JaHHBIM ISt
[TA®J[D, B coctaBe KOTOPHIX Ipeodiamaer co-
JepkaHue OJIOKOB P, MOJSIPHBIA KO3(QQHUIMEHT
IKCTHHKIMU Oonbine, yem aist [TAD (puc. 4). Ha-
NPOTHB, XpPOMO(MOpHBIE T'PYMIIEI COMOJUMEPOB, B
KOTOPBIX NpeodiafaeT cojuepxanue OJ0KOB (, xa-
pakTepusytoTcsi 0Ooiee HU3KOH TOTJIOMIAIONICH
CHOCOOHOCTBIO, 4YeM XPOMO(OPBI TOMOIIOINMEPA.
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Puc. 4. 3aBUCHMOCTD BEITMYMHBI MOJIIPHOTO KO3((hH-
IIEHTA SKCTHHKIMH (€) CONOMUIU(peHIIOKCH(TaIH -
nudTamumoB ot comepkanus a-pramuaasix rpymm (C,)
B MaKpoLenu

s mHTEpnpeTanuy 3TUX pe3yJbTaTOB MOX-
HO, OTYAaCTH, MCIIOJIb30BaTh aHHBIE, MTOJYYCHHBIE
Ui JOBYX 00pasloB  COMOJMMEpa  COCTaBa
p:q = 1:0, 1mst KOTOPBIX yBENHUYEHHUE CPEIHEH CTe-
[ICHH MOJMMEPU3ALUH LETIe NPUBOAUT K YMEHb-
LICHUIO MOJIIPHOTO KO3 QHUIINEHTA SKCTHHKIIHH.

Pe3ynbraTel MpOBEIEHHOTO  HCCIEIOBAaHUS
CBUJICTENBCTBYIOT, UTO MPU ONPEIEICHUU COCTaBa
[NADAD doToMeTpHUUECKUM METOIOM HCIIONB30-
BaHUE MOJISIPHOTO KO3()(UIMEHTa SKCTUHKINHU TO-
MO-ITAD BO3MOKHO TSI COTIOMMEPOB, COCTOSIIIE-
ro ToybKko u3 00k0B P u st [TAD/], B Mmakporre-
ISIX KOTOPBIX cofeprkanue 61okoB g = 1. Ilpu BEI-
COKOM COJiep)KaHuHM OJIOKOB (] HEOOXOJMMO OfIpe-
JEJISATh BEIMYUHY € OTAENBHO JUIS KaXKIOTO COIO-
JIuMepa.
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PHOTOMETRIC STUDY OF SULFURIC ACID SOLUTIONS
OF (CO)POLYDIPHENYLOXYPHTHALIDE-DIPHTHALIDES

© A.R. Kutusheva, T.A. Yangirov, R.Kh. Yumagulova, V.A. Kraikin

Ufa Institute of Chemistry — Subdivision of the Ufa Federal Research Centre
of the Russian Academy of Sciences,
69, prospect Oktyabrya, 450054, Ufa, Russian Federation

Sulfuric acid solutions of homopolydiphenyloxydiphthalide, homopolyphenyloxyphthalide and
copolydiphenyloxyphthalide diphthalides consisting of two types of blocks (p and q) of different composition
were investigated by the method of UV-spectroscopy. In the macrochains of homopolidiphenyloxyphthalide with
diphenyloxide fragments, the isolated phthalide group alternates (conventionally, the a-phthalide group). The
macromolecules of homopolyphenyloxydiphthalide are built from two adjacent phthalide groups (B-phthalide
groups), regularly alternating with diphenyloxide fragments. The p-copolymer blocks contain a- and B-groups,
and g-blocks are formed only from a-phthalide groups. In sulfuric acid solutions, the chromophore group of pol-
ymers are triphenylmethyl carbocations formed upon protonization and the subsequent disclosure of the lactone
cycle of the phthalide group. The main absorption band of the carbocations corresponding to the chain links of the
homopolydiphenyloxyphthalide is fixed at 530 nm. Electronic transitions in chromophores corresponding to the
composition of homopolyphenyloxydio-phthalide are recorded at 462 nm. Due to the low absorption intensity of
the chromophores of the B-phthalide group, the spectra of the copolymers are similar to the spectrum of
homopolydiphenyloxyphthalide, but are strictly individual. In the spectrum of a copolymer formed only from
p-blocks consisting of diphthalide-phthalide fragments (p:q = 1: 0), the presence of two types of chromophores
in macromolecules causes an absorption maximum at 545 nm. The presence of blocks g in addition to blocks p
in the composition of copolymer macrochain, shifts the main absorption band to a region of shorter wavelengths
as compared to that observed for copolymer of composition p:q = 1: 0. At decreasing the number of blocks
p =10 — 1 (at g = 1) and increasing the content of the blocks g = 1 — 20 (at p = 1), the main band shifts from
543 to 533nm. The concentration relations of the optical density of copolymer solutions and
homopolyphenyloxyphthalide indicate the dependence of the value of the molar extinction coefficient on the
composition of the copolymer. For copolydiphenyloxyphthalide-diphthalides, which are dominated by the content
of p blocks, the molar extinction coefficient is greater than for homopolyphenyloxyphthalide. On the contrary, the
chromophore groups of the copolymers, in which the content of g blocks prevails, are characterized by a lower
absorption capacity compared to the chromophores of homopolymer.

Key words: diphthalide and phthalide blocks, absorption band, copolydiphenyloxydiphthalides, composition
of copolymer.
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