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I'mapoxkcuiabHble Ipynnbl B OJUIOM3ONPEHE, MOJYYEeHHOM
PaIuKaJIbHOU MOJUMepHU3anuel B CNUPTAX MOJA JAeiicTBHEM

MepoKCHIa BOIOPOIA

B.I1. bouxo, B.K. I puwenxo, C.M. Ocmaniok, I'A. Ko3noea, A.b. I pyzeeuu

NHCTUTYT XUMHUU BBICOKOMOJIEKYIISIpHBIX coennHennidi HAH Ykpaunbt
VYkpauna, 02160, Kues-160, XapbkoBckoe 1mocce, 48

Memooom @ypve UK-cnexmpockonuu uzyuensvi 2uOpOKCUIbHbIE 2PYNNbL 8 ONUCOMEPAX, NOLYUEHHbIX
PAOUKALHOU NOAUMEPUZAYUEU UONPEHA 8 PACEOPAX CRUPMOE NOO OeliCMEUeM NePOKCUa 6000pood
(OPA). /lns uoenmuduxayuu euOpOKCUIbHBIX 2PYNN UCNOIb308AHA PeaKyUs AyemuiuposaHusl.
Yemanoeneno, umo cnekmpui onueomepos, NOIYUEHHbIX @ PAZIUYHBIX CHUPMAX, OIUZKU MedHCOY COoDO,
3a uckmouenuem oonacmu sarenmuuix xkonedvanuti O—H 3000-3500 cm™!, 20e popma u wvacmoma nonoc
omauuaOmes mexcoy coboil 6credcmaue pasiuiHol Accoyuayuy 2UOPOKCUIbHBIX ePYNN 6 Macce
onueomepa. Accoyuamul He paspyuwiaromes 0axce npu npeoeibHblx pa3daeieHusx KaK 6 UHEPmHbLX,
MaxK u 8 aKkmusHwvix pacmeopumensnx. Mukpocmpykmypa oauecomepos munuyna 0is Kayuykos
PAOUKATLHOU NOTUMEPUAYUYU U HE 3A8UCUM OM NPUPOObL CRUPMA.

KiroueBble cjioBa: TUAPOKCUJIBHBIC I'PYTIIbI, OJIMTOAUCHDI, paJiKaJIbHas MoJIUMEpusanus, n€poKCHu Bogopoaa, (Dypbe

HK-cnexTpockonus.

Omnuronuenst OPJI, nomyuaemsle paguKkaaIbHON MOTH-
MepHu3anuei IMeHOB B paCTBOPAX CIIMPTOB MO ASHCTBU-
eM nepokcua Bogoponaa (I1B), sBistoTCsS KOMMepUeCKH
HanOosee PUBJIEKATEIbHBIMU CPEIN aHAJIOTUYHBIX ITPO-
JTYKTOB, MOJy4aeMbIX C JPYTMMU HHUIMaropamu. Onu-
ro0yTaJieHbl 3TOTO TUITA TIPOU3BOATCS B IIPOMBIIILICH-
HOM MacmiTabe [1], oMHAKO HEKOTOPHIC BOMPOCHI MOJH-
MEpHU3alUU OCTAIOTCS HEIOCTAaTOYHO SICHBIMU. B niepByto
ouepeb ITO KacaeTcs MeXaHu3Ma HHHUIMKUpoBaHus. H-
dbopmanus o MpupojAe TUIAPOKCUIBHBIX T'PYyNI B

Tabmuma 1. XapakreprcTuKa OJUTOINCHOB

OJIMTOMEpax MMEET MEPBOCTENIEHHOE 3HAYEHHE IS BBI-
SCHEHNSI MEXaHW3MOB MHHIIMMPOBAHMS 3TOTO IpoIecca
[2]. B Hacrosmei pabote MPUBOASTCA PE3yNBTATHI HC-
CJICIOBAHUS THIPOKCHIBHBIX TPYII B OJUTOM30NPEHAX
OP/1, mommygenHsIx oA aetictsuem [1B B pacTBopax pas-
JUYHBIX cIUPTOB, MeTogoM Pypre MK-cnekrpockonuu.

HK-criekTpoCcKONuIo UCIOAb30BaIM JOCTAaTOYHO IIIU-
POKO /TS MCCIIEIOBAHMUS OJIMTO0YTaJEHOB ¢ KOHIIEBHIMU
¢yHKIMOHANEHEIMA Tpymnmnamu. [lepBas pabota, mocBs-
IIeHHast ’TOMY BOTIPOCY, Oblita orryoimkoBana B 1972 1. [3].

Ne Wnunmarop PactBopurenb Conep m(;]HHe OH, OKBHBaJEHTHAas Macca K?ggc]lii :I;H
I"omoonurome pol
1 11B MeTHITOBEIH 1,82 935 0,963
2 I1B O THIIOBBIN 1,60 1060 0,847
3 I1B W3onponuioBslii 1,47 1160 0,778
4 I1B H-ByTHUIOBBII 2,84 590 1,503
5 I1B N300 yTnnoBsIif 3,80 448 2,010
6 1B emop-byTnnosbiit 3,59 474 1,899
7 1B mpem-b yTuinoBsIi 1,69 1006 0,894
8 I1B bensunossiit 4,12 413 2,180
9 AIIIT ArneToH 1,85 919 0,979
10 AWBH AnetoHn — -
Co onuromepsl
11 1B ANIUITOBBIN 3,27 520 1,730
1o B (comommepct oo momsiit 1,99 855 1,053
AH)
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Tabmuma 2. OTHECeHHe MOoJI0C B crieKTpax onuronsonpeHa OPJ]

onoca, cM ' 3BEHO I'pynna Tvn kosebaHui

835 mn 1,4- yuc P 2
R4S TA-mpanc C(CHy)=CH C-H nedopm. BHEIIIOCKOCTHOE
890 3,4- —C(CH;)=CH, C-H nedopm. BHEIIIOCKOCTHOE
912 1,2- —CH=CH, C—H nedopMm. BHEMITIOCKOCTHOE
1005

1036

1047

1077 ~coH

1099

1151

1165 1,4-mpanc

1377 LA-yuc ++3lﬁ-mp anc —CH; neGopM. CUMM.

1449 —CH; neopM. acumM.

1644 —CH=CH- BaJICHTHOE

1666 1,4-yuc —C(CH;) =CH,

1714 >C=0 BaJICHTHOE

2856 — —CH,— BaJICHTHOE CHMM.

2928 — —CHy- BaJIEHTHOE aCCHMM.

2962 — —CH; BAaJICHTHOC CHMM.

3469 — —OH BaJICHTHOE

BriocnenctBum npupoaa ruipOKCHIIBHBIX TPYIIT OJIUIO-
JIMCHOB B Pa3HBIX aCMEeKTax omucaHa B paborax [4—12].
Merton MK-criekrpockonuu He mo3BossieT and hepeHin-
pOBaTh THAPOKCHIIBHBIE TPYIIIBI 10 CTPYKTYPE U peak-
IIMOHHOI CIIOCOOHOCTH, HO BechMa I0JIe3€H TP CPaB-
HUTEJILHOM HCCIIeI0BAHUU T'HIPOKCUIICOAEPIKAIIINX OIH-
TO/IUEHOB.

IKCNepUMEHTAIbHAS YaCTh.

CuHTe3 0Jaurou3omnpeHoB mnoj Aeiicrsuem [IB B
Pa3IMYHBIX CIIMPTaxX BBIIIOJHEH MO CTaHAAPTHOM MeTo-
nuke, onucanHou B padore [13]. ComepikaHue TUAPOK-
CUJIBHBIX Tpynn cocTaBisuio 1,01-4,12 %, a ux koHIeH-
Tpamus B Macce — 0,534-2,180 ske/n. [y cpaBHCHHS
HCTIOJIB30BANN OJIMTOU30NpPEH 0€3 THAPOKCUIBHBIX
TpYII, MOJYYESHHBIH C MHULUATOPOM a30-0uUc-u300yTH-
porutpmiiom AUBH (mopodop UX3-57) (CKU-II), a
TaK)Ke THUIPOKCHIICOCPKAIIUil onnuroOyTaaneH, moiy-
4YeHHBIH ¢ 4,4’-a30-6uc-(4-unannentanon)om AL
(CKI-I'TP). XapakrepucTuka OJIUTOAUEHOB MPUBEACHA
B Tabm. 1.

Crnextpsl 3anuceiBanu Ha MK-cnexrpomerpe “Ten-
sor-37” ¢upmsl Bruker (I'epMaHust) mpy TONIIMHE CIIOS
0,1 MM mexny crexnamu NaCl.

Pe3yabTaThl HccieIOBAaHUS M UX 00CY:KIeHHe.

I'mapokcuibHBIE TPYNIBI MOTNIOMIAIOT B 001aCcTAX
3200-3650 cm! (BanentHble Konebanus O—H), 1200-
1450 cm™! (mehopMaItioHHbBIE KOIEOaHUS MIIOCKOCTHBIE)
1 650-750 cm™! (nepopmarimoHHbBIE KOIEOaHHs BHEILTOC-
KOCTHBIC; PAKTUIECKOTO 3HaUCHMsI He uMeroT) [14]. Ba-
nentHble konebanus cBsizu C—OH mpu 970-1260 cm!
pPEIKO MCHOJIB3YIOTCS JJISI aHaJdu3a THIPOKCHIIBHBIX

rpyni. B nepBHYHBIX CIMPTAX MOTIONIEHHE IO 3TOH CBS3H
uabmomaercst ipu 1000—1075 cM™!, BO BTOPHYHBIX — TIPH
1000-1125 cm!, B Tpetuansix — mpu 1100-1275 cm,

B o6nactu BanenTHbIX konebanuii O—H noriomaet u
BOJIa, IOTOMY Ba)KHBI THIATENbHAs OCYIIKa oOpasla H
pacTBOPUTEISI ¥ HEAOIYIIEHHE aOCOpOLIMH BIIaru BO3Y-
xa [7]. T'unpoKcHiIbHBIE TPYMIBI B CIMPTaX OOBIYHO ac-
COLIMMPOBAHKI 110 BOAOPOIHBIM CBS3SIM, BCIICIICTBHE YETO
B obnactu 3200-3650 cm!' HabmomaeTcsl MKUpPOKas TMo-
J0ca, SBJISIONIAsCS CYNepIo3HIUel TOJI0C TOTIIONIEHHS
OT/IENIBHBIX aCCOLMATOB pa3MyHoOro crpoenus. Crobdoa-
HBIE TU/IPOKCHUIIBI ITOTYIOIIAIOT B y3KOH obsactu 3650 cm!,
JMMepbl OpHeHTHpoBOYHO mpu 3520-3550 cm!, momu-
Mephl (cTeneHs accounanuu 3 u 4) — npu 3450 u naxe
3200 cm! [15]. B mocnennee Bpemst Turep pa3BuBaet
TTOJIOXKEHHUE O IIETIOYEUHBIX TICEBIOTIOIIMMEPHBIX aCCOIH-
arax cnuptoB [ 16]. i3MeHeHHe accolauy ruApOKCHITb-
HBIX Tpynn orpaxaercs B MK-cnekrpax yepe3 n3meHe-
HHUE YaCTOThl U WHTEHCHBHOCTH I10JIOC, OTBETCTBEHHBIX
3a MOIVIOIIEHUE THAPOKCHIBHBIX TPYII Pa3HOTO THIIA
[17].

B nenonApHbIx pacTBopuTensx (yrmesonoponst, CCl,)
accolMaThl BeCbMa YCTOMUYMBBI M paclagaioTcsi Ha Mo-
HOMepHI UMb Npyu pazbasieHusx < 0,005 mons/m [18].
B nonsipHBIX pacTBOPHUTENSX, SIBISIONIMXCS aKLENTopa-
MU IIPOTOHOB, I'MJIPOKCHIIBHBIE TPYIIIBI CBSI3aHBI C PACT-
BOPUTEISIMU. J[J151 TOJTHOTO CBSI3BIBAHMS THAPOKCHIIEHBIX
TpynIn B KOMIUIEKCH BXoAsT amuHel u TI'D [7, §, 15].
Takne KOMIUIEKCH B 3aBUCUMOCTH OT MPUPOJBI THAPO-
KCHJIHOM T'pyMITHI MOMJIOIIAIOT IPY Pa3HBIX YacToTax, U
HCIOJB3YIOTCS JUISI MX aHAJUTUYECKOTO OIpeeIeHHUs
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I'mpoKCHIBHBIE TPYIITBL B OJIMTON30IIPEHE, TTOMYIEHHOM PaAnKaIbHON MOTMMEpPH3aieh B CITUPTaX. ..
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Puc. 1. UK-cnekrpst omurodyraauena CK[-I' TP u ero anerrnmposanHoTo mpon3BogHoro (a); OPI-ub, nomy4yeHHOTO
B pacTBOpe H-OyTHIIOBOTO CIHMPTA U €T0 alleTHIINPOBAHHOTO pon3BoaHOTO (6) 1 omurousonpena CKU-IT (g)

metonom MK-cnexrpockomnmn [8].

OcHoBHBIe TIoNOCH MK-criekTpa onuromsonpeHa,
rorrygernoro B UIIC, npuBeneHs! B Tabm. 2.

XapaKTepUCTHKY MOJIOC MOTJIOMICHNS THIPOKCHIIb-
HBIX rpynn B onurogueHax OPJ] yno6HO mpoBoauTsh my-
TEM CPaBHEHHS CIIEKTPA OJMTOM30IIPEHOB, MTOTYyYEHHBIX
c IIB, 1 uX MpOM3BOAHBIX, B KOTOPBIX THAPOKCHIIbHBIE
TPYNIIBl IPEBPAIEHBl B APYTHUE TPYIINBI MOJUMED-
AHAJOTHYHBIMU pEaknusMHu (aleTHJINPOBAHUE,
KapOOKCHIIMpOBaHUE, ypeTaHooOpazoBanue). s dToi
LIeJH TaKKe WCIOIB30BaH 00pa3el] 6e3 THIPOKCHIBHBIX
rpyr CKU-IT (puc. 1).

Cpasunm UK-criektps! onmurodyragmnena CKIA-I'TP ¢
JBYMSI OJMHAKOBBIMU THJIPOKCHIJIBHBIMH TPyTIIaMH Ha
KOHIIaX MOJIEKYJ, ¥ €T0 YKCYCHOTO 3dupa. MX crieKTpsl
OTJIMYAIOTCS B HECKOJBKHMX obOnacTsax (tadm. 3). Ot
WM3MEHEHUS OOBSACHSIOTCS HCUE3HOBCHUEM THAPOKCHIIb-
HBIX TPYNII U 00pa3oBaHHEM CIOXKHOTO 3pupa mpu
aIeTIIINPOBAHNH THAPOKCHIBHBIX TPYIL.

Omuromep CKA-I'TP conepxut nepBUYHBIE THIPOK-
CHIIBHBIE TPYTIIIBI B KOHIEBOM (hparmente + C(CH,),—~

(CH,),OH. B omuromsonpene OPJ] runpokcHiIbHBIE TpyTI-
ITBI Pa3HBIE BCJICACTBUE HHIULIUMPOBAHHS THAPOKCHIBHBIM
pasnKaiIoM ¥ BO3MOXHOI Iepeiady ey Ha PacTBOPH-
TeJb, PaANKAJI KOTOPOTO HHUIMUPYET ITOTUMEPH3ALHUIO.
Kpome Toro, BO3MOXHO BXOXACHHE B OJHTOMED
THIPOKCIIIBHBIX TPy npyrumu nyTsamu [2, 19]. [Tosrto-
My cnekTp onuromsomnpena OP/I, monmydeHHoro B H-OyTa-
HOJIE, OTIIMIaeTcs oT crekrpa onurodyraguena CK-I'TP,
HO pa3HHIA MEXIYy CIEKTPaMU aleTHIMPOBAHHBIX
00pasoB HE3HAUNTENbHA. [TTaBHOE OTIMYHME 3aKIOYa-
eTcst B TOM, uTo Trosoca 1377 cM! B aleTHIIHPOBaHHOM
ob6pasue omuromepa OPJl, xotopas oueHb ciabas B
CKO-I'TP (1364 cm'), yBenuunuBaeT HHTEHCUBHOCTD H
npeBocxoauT nosnocy 1447 em! (medopMaroHHbIE acCHM-
meTpudeckune konebanns C-H B CH,). 1o BrI3Bano BBe-
JICHNEM JOTOTHUTEIBHBIX METHIIBHBIX TPYII IpPH are-
TIJINPOBAHNH YKCYCHBIM aHTHAPUAOM. Jpyroe oTimane
— 3aMena mojocel 1047 cm! Ha 1026 cm™' (kax u B CKJI-
I'TP 1063 cm! — 1044 cM™!, oTHECEHHUE HESCHOE).

Ha puc. 2 npusenensr MK-criekTpsl 0TUTOMEpoB, 1Mo-
JTy4IEHHBIX B PA3HBIX CITUPTAX.

Ta6nnua 3. U3meHeHus B CIICKTpaxX OJIMTOAMCHOB U UX allCTUJIIMPOBAHHBIX IMTPOU3BOAHBIX

HN3menenns

[Tpuunna

M0JI0Ca BAJICHTHBIX KOJNEOAaHWH THAPOKCHIBHBIX TPYII C
-1
MakcuMyMoM 1pu 3453 cM™ ucuesaer

MPCBPAIICHNUC THAPOKCHUIBHBIX I'PYIIIL B CJ'IO)KHOBq)I/IpHI)Ie

04eHb ciabast rmonoca KapOOHWIBHBIX Tpymi npu 1714
cM' B MCXOIHOM ONUrOMEpEe CTAHOBUTCS OYeHb CHIIBHOI
B anermmupoBanHoM 1741 cm™!

MosiBIICHHE KapOOHWJIBHOW TPYIMBI  CIOKHOTO 3(upal
(BayieHTHBIE KOJIe0aHus)

B al[CTHIMPOBAHHOM OJIMTOMEpE MOSBIISICTCS claadast
-1 -1
rostoca 1364 cM™ ¢ HeOonpIuM 1uiedoM 1384 cm

BO3MOJKHO, TposiBiisieTcst normomenue rpymnmsl C(CH;), B
(bparMeHTe a30MHULIMATOPA, YCUIEHHOE BBEICHHEM
METHJIBHOM TpyMIIbI

04eHb ciabast rmonoca KapOOHMIIBHBIX TPy pH 1237
cM' B HCXOITHOM ONUTOMEpE CTAHOBUTCS OYeHb CHITHHOI
B allCTHIMPOBAHHOM

BanieHTHOE Konebanne C—O B cI0KHOM 3hupe
C—(C=0)-0

HAOIIOHaeTCs Ca0bIif CIBUT B CTOPOHY HU3KUX YacTOT B
aneTHIMpoBaHHOM ouromepe (1063 cm™ — 1044 cv™)

NPOHCXOXKICHUE HESICHOE; BO3MOXKHO, 3aMEHa NePBUIHOM
CHAPOKCUIIBHOW TPYIIBI Ha CIIOKHOIQUPHYIO —
BasieHTHOE Konebanne C—O B cinoxkaoM >¢pupe O—C—C,
HO B 3TOM CJIy4ae CABUT IOJOCHI THAPOKCHIBHON TPYIIIEI
POMCXOMNUT K BEICOKUM 4acCTOTaM

MIPONCXONT TepepacipeielieHie HHTeHCUBHOCTEH
BaJICHTHBIX KojieOanuil cBs3eil C—H B METHIBHBIX U
METHICHOBBIX rpym pu 2846-3074 cm™!

repepacipesielieHHe ToI0C BBI3BAHO BBEICHUEM
METHIIBHOH TPYIIIBI ITPU 00pa3oBaHUH CIOKHOTO 3dupa
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2500
V, cm’!

Puc. 2. UK-cniextpsr onmrom3onpernos OPJI B macce,
MONyYSHHBIX B Pa3HBIX CIHUPTax: /| — METHIOBHIA; 2 —
STHIIOBBIH; 3 — M3ONPONMIIOBKIN; 4 — H-OyTHIIOBBIN; 5 —
n300yTUIIOBEIN; 6 — 6mop-OyTHIOBHINH; 7 — mpem-
OyTHIOBBIN; 8§ — OCEH3WIOBHIN; 9 — amumIoBEI U 10 —
COOJIUTOMEP H30IIPEHa ¢ aKPHUJIOHHTPUIIOM

Ha puc. 2 npusenenst UK-ceKTpbl OJHUTOM30IPEHOB
OPJl B Macce, MONyYCHHBIX B Pa3JIMYHBIX cnuprax. [1o
nonoxenuto nojoc B MK-cnekrpax u pacnpeseneHuto
HWHTCHCUBHOCTH, MOXKHO CYTUTh 00 OJTMHAKOBOM MEXaHH3ME
cunte3a. Tombpko B UK-cniextpax (9, 10 puc. 2) pasnuuus
b6onee cymectBeHHbl. UK-cmektp onuromepa 8,
MOJIy4EeHHOTO B pacTBope OEH3UIOBOTO CHHPTA,
MOJATBEPXKIAacT TPHUCYTCTBUE CIUPTAa B COCTaBE
OJIUTOMEpA: JIBE WHTEHCHBHBIX MOJIOCHI 698 u 734 cm’!
MOHO3aMellIeHHOTo OeH30a (Herockue aedopmannoH-
Hele kosieGanust csazu C—H), 1496 cm! (monmoca
BaJICHTHBIX KoJjicOanuii cBs3u C=C OCH30JBHOTO s/pa),
3030 u 3065 cm! (BanmenTtHbie konebanuss C—H B
OeH30sbHOM sIpe). B coonuromepe ¢ akpuIIOHUTPUIOM
MOSIBUJICS MUK TOTJIONMICHUS HUTPUIBHON TPYIIBI MPH
2237 cm!.

®dopma nosoc noromeHus B obnactsax 10001150,
1720-1740 u 3200-3600 cM' HECKOJIBKO OTIHYACTCS B
pa3HBIX onuroMepax. B mepBoii obmactu 3aMeTHHI ciia-
6bie koneOanus mpu 1005, 1036, 1075, 1099 u 1151 cm™!
(B CKJI-I'TP B 3T0i1 065MaCTH MPUCYTCTBYET OHA TTOJIO-
ca 1063 cm™!, koTopast TIOCJIe aleTHIUPOBaHUs IIpeodpa-
3yercs B mosiocy 1044 ¢cm™); 4acTOTHI OIOC MpaKTHYEC-
KM OJIMHAKOBBI, & UX COOTHOIICHUE HE3HAYUTEIBHO Me-
Hsietcs (0e3 Tpex mociieHUX 00pas3noB). 34ech MOmIo-
M[AI0T KUCJIOPOACOACPKANME TPYIIBI — CHUPTHI,
MPOCTHIC U CIIOXKHBIE IPUPBI. BBUY MepeKphIBaHUS ITUX
TMOJIOC U €1a00T0 MOTJIOIIEHHS TOBOPUTH O IIPHCYTCTBUH
JIBYX MOCJCIHUX TPYII HET ocHOBaHWil. UneHTnduka-
IUS %K€ CITUPTOBBIX TPYIII HEBO3MOXKHA, TAK KaK MECPBHY-
HBIC U BTOPUYHBIC TUIPOKCHIBHBIC TPYIIIBI MOTIONMAIOT
B O/IHOM JiMarnazoHe. Hamuune apyrux Kuciopoacoaep-
JKanux rpynn (KapOOKCUIbHBIC, STIOKCUIHBIC, TIEPOK-
CUJTHBIC), HE3HAUUTEIIHHBIC KOJIMUECTBA KOTOPHIX OIpe-
JIeNAI0TCS XuMUueckuM ananuzom [2, 20], UK-crekr-
POCKOITUYECKHUM METOJIOM TAK)KE HE YCTAHOBIICHO BBUTY

HEBO3MOXXHOCTH YETKOTO OTHECEHHS CIIa0bIX MOJIOC.

B o6nactu nornoniennst KapOOHWIBHBIX TPYIIT TaK-
)K€ HaOJIOal0TCsl HEKOTOPBIE OTIIMYUSI B MHTCHCHUBHOC-
TH, OIHAKO OHU HeBeJMKH. Hanudaune 3Toi 1mojock! cBu-
JIETEJIbCTBYET O HAINYNN HE3HAYUTEILHOTO KOJINYEeCTBa
KapOOHWIBHBIX Tpymnn B onuromepax OP/I, Bo3MoXxHO, B
cocTase anpAerunoB [21].

HawuGonpmmii nHTEpEC U1 HAC MPEACTaBISET HOIIO0-
meHue B obmactu 3200-3700 em! (puc. 2). U3 pucyHka
BUIHO, YTO MaKCUMYM TOIJIOICHUS] U3MEHSIETCS B A0C-
TaTOYHO MIMPOKHX TIpesenax — ot 3348 cm™' B obpasiie 1,
MOMyYeHHOM B METHJIOBOM cTIUpTE, 10 3497 cm™' — B co-
onMromepe u3ompeHa ¢ akpuitonutpuioM (10). Oto 3Ha-
YUT, YTO THUAPOKCUIBHBIE TpPYNNBl Hauboiee
accoMUpoBaHbBl B Macce obpasna (1), u MeHbIIe
acconuupoBaHbl B Macce obpasiia (10). Takum oOpaszom,
acconuanus TUJIPOKCHIBHBIX TPYNN B pa3HBIX
oJIMroMepax 3HaYMTENbHO OTiM4YaeTcs. Tak Kak
YIJIEBOAOPO/IHAS MAaTpHIla HE OKa3blBaeT BIUSHHS Ha
BA3KOCTh M TEPMUUYECKHE CBOMCTBAa OJIUTOMepoB [22],
OTIIMYHS B CIIEKTPax B 3TOH 00J1aCTH 0OBSCHSIOTCS TOJIBKO
NpUPONON THUIPOKCHIBHBIX Tpynn. MexaHH3M
MHHULIMUpOBaHMs nonuMmepu3annu [1B oxnHakoB, o yem
CBUJIETEIBCTBYET U OJM3Kas MUKPOCTPYKTYpa OJIUTO-
MepoB [23]. CnengoBaTenbHO, OTJIMUMS B acCOLMAIUU
THJIPOKCHUIIBHBIX TPYNI MOXHO OOBSCHUTH HAINYHEM
THJPOKCUIICOJIEp)KAIINX (PparMeHTOB CIIMPTOB Pa3HOTO
CTpPOEHWUSI, KOTOPBIE BXOST B COCTAB OJIMTOMEPOB Ha CTa-
iy nHATUApoBanus [24]. [lo-BuamMomy, IMEHHO TIPO-
CTPAaHCTBEHHOE CTPOCHHE 3THX 3BEHBEB ONPEICISIET
CTPYKTYpY accornuaroB. Panee [25] Hamu OBIIO mTOKa3a-
HO, 4TO peakIHOHHAs CIOCOOHOCTh THAPOKCHIIBHBIX
TPy B PEaKIUHN ypeTaHOOOPa30BaHUS CHIIBHO OTIINYA-
€TCs B OJINTOMEPAX, MOITyYEHHBIX B PA3ITHYHBIX CITUPTAX.
MpI cBsi3aH 3TOT (PaKT ¢ 0OCOOCHHOCTSIMH acCOIHAITIHI
THIPOKCHIIBHBIX TPYIIL.

ATtoBMSH ¢ coTpyaaukamu [9—11] uccnenosanm onm-
TO0yTaIUEHTNOI C BRICOKOU CTETIEHBIO OM(YHKITHOHAIb-
HocTH. OHHM TOKa3aiH, YTO IEKTPOHOAKIICITOPHBIC
CBONCTBA TMAPOKCHIIBHBIX TPYIIT aHAJIOTHYHBI TAKOBBIM
B anu(aTHIeCKUX cIupTax. B pacTBope deThipexxiopu-
CTOTO yTiiepona oOHapy>KeHBI MOIOCH cBOOOAHBIX [T
(3635 cm™), numepos (3520 cm™'), aBTOACCOIUMPOBAH-
ueix I'T (3200-3550 cm™), csazeit OH... TEaeKTpOHBI
nBoitHBIX cBs3eit (3585 cm™'). ABroaccommanus I'T He
3aBHCUT HH OT MOJIEKYISIPHOH Macchl, HA OT (yHKIIHO-
HaJIbHOCTHU OJIMTOMEPOB, a TOJIBKO OT KoHUeHTpauuu ['T.
[Ipu HarpeBaHuu 00pa3IOB MoNOCH mortomeHus [T
CABHUTAIOTCS B BBICOKOYACTOTHYIO 00macTs. [Ipu sTom
MPOUCXOINUT IHCCONHAINS aBTOACCONMHUPOBAHHBIX
rpynn u oopazoBanue KomruiekcoB OH. .. p-3neKTpoHsbI.
ONEeKTPOHOJOHOPHBIE CBOHCTBA BHHIJIBHOM TPYTIITBI CJIa-
Oee, UeM Ty, paciooKEHHBIX B ienu. Ecim npuHsTH
SHTAJBINIO ABTOACCONNUPOBAHHBIX TPYTIT PABHON TaKO-
Boi1 B anmmdarnyeckux crimprax (AH = 21,7 xJ»/Moms),
TO st kKoMIiekcoB OH...TFaneKkTpoHBI B OIUTOMEpe
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Puc. 3. UK-cnexrpsr onuroauera OP/I-ub B pactBopax B o6mact 3200-3600 cm™'. KoHIIEHTpAIHsI ONUTOMEDA,
M3KB/I: 1503 — / (ucxomubIit); B pactBopax UXVY (a): 398 —2; 199 —3; 99 — 4; 50 — 5; 25 — 6 u B pactBopax TT'® (6):
750 —2;375-3;190 - 4;95—-5;48 —6; 24 — 7 u 12 MokB/1— 8

AH = 11,1 xI)x/momns. PaBHOBECHE B accolMarax 3aBUCUT
HE TOJIBKO OT KOHIICHTPALlUU U TeMIIepaTyphl, HO U OT
pactBoputenst. CHiIbHbIE JOHOPHI MeKTpoHOB Tuna TT'd
pa3pyLaroT BCe acCOLUAThI 3a CUeT 00pa30BaHUs KOMII-
aekcoB TI'®-IT (momoca 3450 cm [8], 3470 cm' [7]),
YTO MO3BOJISIET UCTIOJIB30BaTh 3TOT PACTBOPUTENH AT KO-
nnuectBeHHoro MK-cnexrpockonuueckoro ananmusa ['T.
Jlns storo xoruenTpauus I'T He fomkHa npessimars 30
MOKB/JI.

HccnenoBanusblii B [9—12] onuroOyraaueH siBusieTcs
cTporo OM(QyHKINOHANBHBIM C THJIPOKCHIBHBIMHU TPYII-
MaMH OJTHOTO THIIA, TIOATOMY Bompoc 00 ux nuddepen-
LUAIH 3/1eCh He cTOUT. TeM He MeHee, KaKk BUAHO, TH/I-
POKCUJIBbHBIE TPYTIBI OJHOTO THUIIA MOTYT OTJINYAThCS B
3aBHCHMOCTH OT UX y4YacTHs B aCCOLMATaxX Pa3lIUIHOTO
Tuna. B OONBIIMHCTBE e OJNIMTOJMEHOB PaUKaIbHOMN
MOJMMEPU3AIIH THIPOKCUIIBHBIE TPYIIIBI OTIIMYAIOTCS 110
CTPYKTYpE 3BE€Ha, B KOTOPOM OHHU HaxosTcs. OcoOeHHO
9TO0 mposiBisiercst B onuroauenax OPJI [26].

Hamu Obuna npeanpuHsaTa NONBITKA pa3AeIeHus 1o-
TJIOIIEHUS THAPOKCUIIBHBIX TPYIII Ha OTAEIbHBIE COCTaB-
JSIOIIME MyTeM pa30aBlieHHs] pacTBOPOB OJUTOMEPOB.
st 5TOTO OBIIM MPHUTOTOBIEHBI PACTBOPHI OJMTOMepa
OP/I-Hb B MHEPTHOM PacTBOPUTEINIE YETHIPEXXJIOPUCTOM
yraepone (UXYVY), He B3aUMOJACHCTBYIOIIEM C THAPO-
KCUJIBHBIMH TPYNIIaMU OJIUTOMEpPA, U B CHJIBHOM 3JIEKT-
POHOJOHOPHOM pacTBOpHTEJE TeTparuapodypane
(TT'®), B xOTOPOM BCE THAPOKCHIBHBIEC TPYIIIBI OJIUTO-
Mepa acCOIMMPOBAHBI C PACTBOPUTEIEM. DTOT NMpPUEM
HCIOJIB3YeTCs AT KOJIUYECTBEHHOTO ONpEeAETICHUS I -
POKCHIIBHBIX I'PYIIN B OJIMTOMEPAx pa3Horo Tumna Onaro-

Tabnuua 4. Tunsl 3BeHbEB MOJIEKYJIBI ITOJIMHU30MPEHA

napst 00pa3oBaHUIO eNMHCTBeHHOTO KoMIutekca TT'@-OH
[8].

UK-criekTphI 0MATON30TPEeHa, MOTYIEeHHOTO B H-0yTa-
Houte, B o6actu 3200-3600 cm™! npe/icTaBieHsl Ha puc. 3.

Ilpw pas6asnennu onuromepa B CCl, cBobonHbBIE THI-
POKCHIIBHBIE TPYIIIIBI HE OOHAPY’KEHBI 1aXe MPH OYECHb
CHIIBHBIX pa30aBieHusx — nosoca npu 3395 cm! ymeHs-
[IaeTcsl M0 MHTEHCUBHOCTH M CIBHUTAETCA K BBICOKHM
yacroram 110 3439 cm! (puc. 3a). Bo3amoxkHO, 3TO BHYT-
PHUMOJIEKYIIPHBIEC BOIOPOAHBIE CBSI3M, KOTOPBIE IIPH pa3-
0aBJICHUH HE pa3pymIaroTcs, HO HE CBA3M MEKAY THIPO-
KCHJIBHBIMH TPYIIIIAMU W TFCBSI35IMH, KOTOPBIE MOTTIOIIA-
10T ipu 3585 em.

Crextpsl onmuromepa B pactBope TI'D (puc. 36), mmo-
Ka3bIBAIOT, YTO IIMPOKAS IOJI0CA TIONIOMIEHNS OJINTOME-
pa B Macce nipu 3459 cm™! nipu pa3daBieHUH CMEaeTCs
K Oosiee BBICOKMM 4acToTaM 10 3496 cm™'. IlosBusercs
HOBast mmosioca Tpu 3566 cM!, KoTopas Takke HEMHOTO
cmentaercs. Mcxomst U3 MpHUBEACHHBIX BBIIIC JIUTEPATyp-
HBIX JJAHHBIX, TIEPBYIO MOJOCY CICTYET OTHECTH K KOMII-
aekcy OH...TT'®, a Bropyio 3566 cM' — Kk KOMILIEKCY
OH...7FonexTponbl. TakuMm oOpa3zoM, Jaxke MpH KpaitHe
BBICOKMX Pa30aBICHHUAX HE YOAeTCs MOTYyYHTh CBOOOI-
HBIE THAPOKCIIIbHBIE TPy (3650 cm!).

Huddepernmanns TuaApOKCUIBHBIX Tpymm o MK-
CIEKTpaM HEBO3MOJXKHA BCJIEICTBHE TOTO, YTO IEPBHU-
HBIC ¥ BTOPUYHBIE THAPOKCUIIBHBIC TPYTIITEI MOTTIOIAI0T
MIPaKTHIECKH B 0HOM o6mactu (1000-1125 cm!), a Tpe-
tranble (1100-1275 cm!) mepekpbIBarOTCS APYTHMH MO~
J0caMH.

MuxkpocTpyKTypa. MOoneKkyibl MOJIMU30IPEHA CO-

1,4-TpaHc 1,4-tuc 1,2- 3,4-

wan CH2 \ - CHZ\ CH, CHjy - CH2 N /Cszw-
|C= CH CH o |C=CH o CH— CH  oww |C= CH
CH2 2 CH4 CH=— CH2 CHZ
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Puc. 4. V4acTok cHEKTpa OJMIOH3O0IpPEHA,

MOJIyYEHHOTO B HM30MPOMMIOBOM CIUPTE, B 001acTH
nepopMaioHHbIX Konebanuii CH-rpymst

CTOSIT M3 YETHIPEX THIIOB 3BEHBEB C Pa3IMYHON KOH(DU-
ryparueii: 1,4 (yuc v mpanc), 1,2- (BUHHIBHBIX) U
3,4-(M30TIPOTIEHIIILHBIX ) TIPENICTABIICHBI B Ta0M. 4.

MUKpPOCTpYKTypa SIBJISETCS Ba)KHBIM IOKa3areieM
CBOHCTB Kay4yKOB, B IIEPBYIO OY€pEbh MOPO30CTOHKOC-
TH U dIACTUYHOCTH [27].

VYeraHoBneHO [3], 4To MUKPOCTPYKTYpa paJuKaIbHBIX
'O/l He oTAMYaeTcsl B CyIIECTBEHHBIX JETAISX OT TAKO-
BOW BBEICOKOMOJIEKYJISIPHBIX aHAJIOTOB.

TunuuHoe cooTHomeHUe 3BeHbEB 1,4-yuc:1,4-
mpanc:1,2- B ienu OyTanueHa, Mojy4eHHOTO paJuKalb-
HOW monumepu3anueil, cocrasnser 60 : 15-20 : 20-25
% mod. [28] 1 oTaM4aeTcss HE3HAYUTENBHO JJI OJTUTOMe-
POB, TMOJIyYEHHBIX C Pa3IMYHBIMU WHUIIMATOPAMH H B
pa3NuMYHBIX pacTBOpuTensx. s onuronsonpeHa coor-
HolleHHe 3BeHbeB 1,4-:1,2-:3,4- cocTaBiseT NpUMEPHO
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I'inpokcuabHi rpynu B 0JIiroizonpeHi, OTpPUMaHOMY PaJaMKaJbHOIO
MoJIiMepHU3ali€l0 B CUPTAX MiJl Ti€K0 NMEePOKCUAY BOAHIO

B.Il1. bouko, B.K. I'puwenko, C.M. Ocmaniok, I'A. Ko3znosa, I.b. I py3esuu

IHctutyT XiMii BUcokomonekyssipaux croiayk HAH Vipainu
48, Xapkiceke moce, Kuis, 02160, Ykpaina

Memoodom @yp’e 14-cnexmpockonii eusueni ciopoxcunvhi epynu 6 onicomepax OPI], ompumanux
PAOUKATILHOIO NONIMEPUIAYIEI0 [30NPEHY 8 PO3ZYUHAX CRUPMIE ni0 0i€io nepokcudy 600Hw0. [
i0enmuixayii 2i0poKCUNbHUX 2PYN BUKOPUCIARA peaKyis ayemuyéants. Bcmanoeieno, wo cnekmpu
onieomepis, OMPUMAHUX Y PIZHUX CRUPMAX, OIU3bKI MIdC c0D0I0, 3a GUHSATNKOM 00OACMI 8AJICHMHUX
xonusanvs O—H 3000-3500 cm™!, 0e ¢opma i vacmoma cmye 6iOpi3HAIOMbC Mide cODOI0 BHACAIOOK
pizHOl acoyiayii 2IOPOKCUTIbHUX 2DYR Y MACT onicomepy. Acoyiamu He pYUHYIOMbCSA HAGIMb NPU SDAHUYHUX
PO36EOEHHSIX SIK 6 IHEPMHUX, MAK | 8 AKMUSHUX pOo3yuHHUKax. Mikpocmpykmypa onicomepie munosa
0J151 KayuyKie paoukanibHol nonimepuzayii i He 3a1excums 80 npupoou Cnupmy.

KirouoBi cioBa: rigpoKcuiabHI IpynH, OJIITO/i€HHU, paJuKalbHa MOJiMepH3allis, nepokcun BoaHto, @yp’e 14-
CIIEKTPOCKOITisl.

Hydroxyl groups in oligoisoprene obtained by radical polymerization in alcohols
under the action of hydrogen peroxide

V.P. Boiko, V.K. Grishchenko, S.M. Ostapyuk, G.A. Kozlova, A.B. Gruzevich

Institute of Macromolecular Chemistry of NAS of Ukraine
48, Kharkivske shause, Kyiv, 02160, Ukraine

The hydroxyl groups in ORD oligomers obtained by radical polymerization in alcohols under the action
of hydrogen peroxide have been studied by Fourier IR-spectroscopy method. The acetylation reaction
was used to identify the hydroxyl groups. It was found that the spectra of hydroxyl groups of oligomers
obtained in various alcohols are close excluding stretching vibrations O-H in the field of 3000-3500
cm!. In this field, a form and frequencies of bands differ as a result of a different association of hydroxyl
groups in bulk. Associates do not destroy even at extreme dilutions both inert and active solvents.
Microstructure of oligomers is typical for rubbers of radical polymerization and do not depend of an
alcohol nature.

Key words: hydroxyl groups, oligodienes, radical polymerization, hydrogen peroxide, Fourier IR-spectroscopy.
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