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0.0.Bacunvee, O0.0.bensieea, K.b. Bucoubkuii PO3PAXYHOK EJIEKTPUYHNX
NnoJiiPU3YEMOCTEN BYIJIEBOQHIB B PAMKAX CYIMNEPIO3NUYINMHO-AOUTUBHOIO
ngxogaAa

BarnponoHosaHull paHiwe cyneprno3uyitiHo-adumusHul idxid, WO exe rokKka3ae BUCOKY
MOYHICMb MpU OMuUCaHHi CMPYKMyPHUX | Di3UKO-XIMIYHUX rapamempie Hacu4yeHUx i HeHacu4yeHux
cucmem, 8 OaHili pobomi anpobosaHO 8 pO3paxyHKax MEH30py efIeKMPUYHIt Monaspusyemocmi
3amiljeHuUx 8yanegodHie. Po3ansaHymo mpu cyneprno3uyitiHo-adumueHi cxemu, WO Pi3HAMbCS
CmyrneHeM 83aEMH020 HaKraleHHS MOJMEeKynsapHuUx epagis. [loka3aHo, WO 3Ha4YeHHs, ompuMaHi 8
pamKax KOXHOI 3 3arporioHO8aHUX CXeM, 3 8UCOKUM cmyrieHeM MmOYHOCMI 8i0meoproromb HasigHI
eKcriepuMeHmalsibHi OaHi.

Knro4oei  cnoea: cynepnosuyitiHo-adumueHuli nioxio, meH30p ef1IeKmpuUYHil
rosIs3puU3yeMOCMi, 3aMillieHi 8y2/1€800Hi.

A.O. Vasylyev, E.A. Belyaeva, Yu.B. Vysotsky CALCULATIONS OF THE ELECTRIC
POLARIZATION OF THE HYDROCABONES IN THE FRAMEWORK OF THE SUPERPOSITION-
ADDITIVE APPROACH

Superposition-additive approach which was proposed earlier has shown a high accuracy in
description of the thermodynamic parameters of formation and atomisation of conjugate systems, their
dipole polarisability, molecular diamagnetic susceptibility, m-electronic ring currents, structural and
physic-chemical parameters of the saturated and unsaturated systems.

The superposition-additive approach is based on the transferability of atomic properties and
the additivity of molecular properties; the essence of the procedure is the assumption that when two
molecular graphs are virtually superimposed, the properties of the constituent atoms remain
unchanged. If the same superposition can be constructed in two different ways, each one involving
two entities (ions, radicals, clusters etc.), it becomes possible to calculate the structure and properties
of one of these entities, the structure and properties of the remaining three entities being known.

In this paper this approach was probed in the calculations of the tensor of electric polarization
of the substituted hydrocarbons. There are three superposition-additive schemes, which are differ with
the level of mutual overlapping of the molecular graphs. The values which were gotten in the
framework of the each scheme reproduce present experimental data with high level of accuracy.

Key words: superposition-additive approach, tensor of electric polarization, substituted
hydrocarbons.

BacunbeB Anekcen OneroBuY — accuUCTeHT Kadeapbl 3konornu, usnkm n 6esonacHocTn
XnsHeaesaTenbHOCTU, [JOHeUKUA HauMoHanbHbI YHUBEPCUTET SKOHOMUKM M Toproenu um. Munxauwna
TyraH-bapaHoBckoro, [1oHeLk, YkpauvHa.

benseBa EneHa AnekcaHApoBHa — KaHO.XMM.HayK, OOUEHT Kadeapbl usndeckon wu
opraHudeckon xumuu, BY3 «[JOHEUKNA HaUWOHANbHbLIN TEXHUYECKUn YyHuBepcuTeT», [oHeLKk,
YkpauHa; e-mail: eabelyaeva@mail.ru.

Bbicouknn Opuin BopucoBuy — a-p xuMm.Hayk, npodeccop, 3aB. kadeapon unsndeckon u
opraHuyeckon xumuun, BY3 «[JOHEUKUA HaUMOHANbHbLIN TEXHUYECKUA YHMBEpPCUTETY, [OHEeLK,
YkpauHa.

VK (543.422.3-74 + 543.429.23) : 544.18

T.I. TropuHa, kaHO.XMM.HayK, CT.Hay4y.coTp. (NHCTUTYT OU3MKO-OpraHN4ecKoun
xvummn 1 yrnexmmmm um. J1.M. JintBuHeHko HAH YkpaunHbl 1. [JoHeuk)
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PO3A111 1 HEOPIAHIYHA XIMIA

PaspaboTtka Teopunm M MeTOOOB pacyeTa CBOWCTB BeLeCTB, WUCXOASA W3
CBeJEHUN O CTPOEHUW MOJEKYSl, COCTaBfnsieT OfHY W3 UeHTpanbHbIX npobnem
coBpemMeHHon xumum [1, 2]. Ee peweHne gaet 6onee nonHele n rnybokne ceeaeHus
O CTPOEHUN MOMEKYN U XMMWUYECKOW CBS3WM, BareHTHOCTWU, B3aVMHOM BUSIHUM
HEeCBSA3aHHbIX aTOMOB, pPeakUMOHHOM CrnocOBHOCTU. B 3TOM BaXHyK posnb urpatoT
pacyeTHble MeToAbl, KOTOpble MO3BONSAIT NpeackasbliBaTb  XapaKTepUCTUKK
BellecTBa (npexae, YeM OHO CMHTEe3UPOBaHO, a CBOMCTBO M3MEPEHO) U TEM CaMbIM
BblOpaTb M3 MHOMMX COeANHEHUI Te, KOTopble, COrNacHoO NPOrHO3y, YAOBMNETBOPSAOT
nocTtaBrieHHbIM TpeboBaHUAM. OTO 3aknagbiBaeT HayYHble OCHOBbI CO34aHUS HOBbIX
BELLEeCTB C 3alaHHbIMU CBOMCTBaMW.

KoppensaunoHHble Mogernu «CTpyKTypa — CBOUCTBO» B OCHOBHOM HaueneHbl Ha
KONMMYECTBEHHbLIN pacyeT TEePMOXMMUYECKUX XapaKTEPUCTUK, (PUNKO-XUMUYECKNX
CBOMCTB BELLECTB, Yalwe Bcero TennoTbl obpasoBaHus, TemnepaTypbl KUNEHWS,
nnaBneHns n T.n., UKW nNpeackasaHns GMonorm4yeckorn akTUBHOCTU OPraHUYeCKUX
COEOVHEHUN, UCXOASA U3 CTPYKTYpbl MX MOMEKYSbl B LEenoM unv ee (parMeHTOB,
Hanpumep [3-7]. B TO ke Bpemsa cywlectByeT HEOOGXOAMMOCTb MPOrHO3MPOBAHUSA
aKTMBHOCTU COEAMHEHWI B onpefeneHHbIX peakuMOHHbIX cepusix Nnbo BbIABMEHMUS
NxX KOHPOPMaLMOHHbIX ocobeHHocTen Ha OCHOBaHUK pe3ynbLTaToB
CMEKTPOCKONUYECKNX nccnenosaHmm [8-12].

Llenbto Hactoswen paboTbl sBASETCA YCTAHOBMIEHME 3aKOHOMEPHOCTEWN,
CBA3bIBAKOWMX CrekTpanbHble W pacyeTHble xapaktepuctukm rpynn C=C B
MOSEeKynax BUHWMOBBIX, anfunoBbiX W  UMKIUYECKMX  KUCOpoacoaep)alumx
MOHOMEPOB AJ15 paAuKarbHOW (Co)nonumMmepusaumu.

M3BecTHO, 4TO YeMm Bbille MNOPSAOK CBA3W, TeM MpOYHee CBA3aHbl Mexay
cobon atomMbl U TeM Kopove cama cBa3b. OgHako C MOMOLbID 3TOro obuiero
NONOXEHNA UNMIOCTPUPYIOT OBObIYHO pasnuynst CBOWCTB OA4MHAPHON M KpaTHbix C-C
cBs3ell. Mbl COMOCTaBUIN 3NEKTPOHHYIO 3aCeneHHOCTb, T. €. nopsaok cessm C'=C?
(pc=c) n ee gnuHy (lc=c) no gaHHbIM pacyeta metogom AM1 [13] (Tabn. 1) cTpykTyp
MOJIeKyn BUHUMOBLIX (cTupon; akpunouutpun (AH), metunmetakpunat (MMA),
N-BMHMANMPPONMAOH (BI)) n annunoBbIX (anannundTanar (OAD),
anatunenrnukonsbucannunkapbonar  (Ob)) MoHomepoB  obuwen  hopmynbl
C1H2=C2R1R2, roe Ry = H wnn CHj;, Ry, — 3amectutens pasnudHon npupogbl. [Npu
9TOM HaWnn, 4YTO OHM O0OpasylT eauHY NUHENHYIO 3aBUCUMOCTb CO CTEeNneHbH
koppensauumn R = 0.986:

pe=c = (11.3+0.3) — (7.0£0.3) % lo=c (1)

B otoT pag He BxoauT ManeuwHoBbi aHrmapug (MA) — uuknMyeckun
CUMMETPUYHBIA MOHOMEP, B MOfekyrne Kotoporo ceadb C=C conpskeHa C¢ OBYyMS
rpynnammn C=0. O6begnHeHne gaHHbIX NO BeNMYMHaM AnuHbl 1 nopsagka cesasm C=C
AN pacCMOTPEHHbIX  30€eCb  BUHWMOBBIX W annufoBblX ~ MOHOMEPOB
CBMAETENbCTBYIOT, YTO OHA UMEET B HUX OOHOTUMHBLIN XapakTep, U Ha ee CBOWCTBa
BMMSieT npupoda 3amectutenein npu atome C2  YBenuueHue MONSPHOCTY
3amectutens Ry B pagy CH,OC(=0) < Ph = C=N < C(=O)OR < N(uukr) npuBoguT K
yBENMUYEHNIO CTEMEeHM Aenokanusauun unm yMeHbLUEHUI0 nopsaka CBA3U U ee
yanuHeHuto. Haubonee peakumMoHHocnocobHass B pagukanbHOM NpUcoeavHEHUN
rpynna BUHWNOBOW CBA3M B Morekyne Bl xapakTepn3yeTca HauMeHbLLIMM NOPSAAKOM
(1.875) n Hanbonbliei anvHoi — 1.343 A. Hanpotus, HaumeHee akTuBHas rpynna
C=C B mMonekyne annunosoro moHomepa [b nmeet Hambonblumi nopsgok (1.962-
1.964) 1 HaMMeHbLLYI ONuHY cBsian — 1.33 A,
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Tabnuua 1. PacyeTHble (AM1) napameTpbl KpaTHbIX CBA3EN B MOHOMepax 1
4acTOThl UX BaNeHTHbIX Konebanwii (v, cM™') B UK cnekTpax

MoHoMe MapameTpsl cBa3n C=C Vo MapameTphl cBsA3n C=0 Ve
P OnvHa, A Mopsiaok c=c OnvHa, A Mopsiaok c=0
AH 1.334 1.928 1615 - - -
Ctnpon 1.334 1.925 1630 - - -
mparHc-MMA 1.338 1.899 1.234 1.792
yuc-MMA 1.341 1.894 1640 1.236 1.782 1726
1.330 1.964 1.233 1.802
RAeT 1.330 1.964 1650 1.232 1.805 1733
[AG2 1.330 1.964 1.231 1.814
1.330 1.964 1.234 1.795
51 1.330 1.964 1.225 1.744
1.330 1.962 1660 1.229 1.704 1750
62 1.323 1.964 1.225 1.739
1.330 1.962 1.229 1.705
BN 1.343 1.875 1629 1.238 1.795 1716
MA 1.349 1.909 1590 1.217 1.907 1785
Cn-M 1.331 1.887 1690 - - -
KA 1.340 1.828 1670 - - -
[aHHble [na  UMKNMYecknx MoHomepoB — 8-meTtun-2-metunex-1,4,6,9-

TeTpaokcacnmpo[4,4]JHoHaHa (Cn-M) u  9-meTtun-4-metunen-3,5-anokcabuuukio-
[5,4,0lyHaoekana (KA) c rpynnon O-C(=CHy)— noxaTcss Ha BTOpPYyH MpsaMYto,
nMerowyro 6nms3kMn K 3aBucuMocTu (1) HakMNoH, paBHbIM -6.6, ogHako Ans
000CHOBaHHOIO BbIBOAA O HanMMYMM TaKOW 3aKOHOMEPHOCTM HeobXoammo UMETb
6onbwnn Habop MOHOMEPOB 3TOro TUNa.

lMockonbKy B KMCNOPOACOAEPXALWMX  MOHOMEpax Ha  peakuUOHHYH0
CMNOCOBOHOCTb BUHUMOBOW IPynnbl U aKTUBHOCTb MOHOMEPOB B MEXMOJSIEKYNAPHOM
OOHOPHO-aKUENTOPHOM  B3aumogenuctsum wn H-cBA3biIBaHUM BAUSAKOT CBOWCTBA
COMPSXKEHHON C Hen KapOOHWNBHOW IPynMbl, PACCMOTPENN Takke KOppensauuto
mexgy nopsigkom u anuHonm C=0 cBasun. OtmeTtum, 4to ans MMA yuuTbiBanu
napamMeTpbl 3TOW rpynnbl B yuc- 1 mpaHc-n3omepax, a ansa JA® n [ib - obeunx rpynn
B OBYX CBepHyTbiXx msomepax [14]. Okasanocb, 4YTO NMHEnHas 3aBucuMocTb (R =
0.986) Bupa:

pc=0 = (9.84£0.1) — (6.5£0.1) % [c-0 , (2)

onucbiBaeT gaHHble ana MMA, OA® n MA, B koTtopbix umeetcs rpynna C=C—-C(=0)-
O. Touka, cooTBeTcTBYOWAA gaHHbIM ansa Bl1, Haxoautca xoTa u 6nM3Ko K 3TOM
NpAMON, OAHAKO He BXOAWUT B Hee, BEePOSTHO, U3-3a Hanuuna B MOJSIEeKyne 3Toro
MOHOMEpa p-TT COMpsbkeHna 4epe3 aTtom asoTa B uenn C=C-N-C(=0). U3
HanOeHHOW 3aBMCUMMOCTWU BbiNagalT Takke pesynbTaTbl ANS OBYX KapOOHaTHbIX
rpynn OB, koTopble 06pa3ytoT OTAeNbHY npaMyto. Takum obpasom, HabnogaeTcs
pasgeneHne 3aBUCUMOCTEN «pPc=o0 — Ic=o» MO TNy KapbOHWNBLHOW Trpynnbl —
CNOXHO3UpPHasd, kapboHaTHasa UM C CONPsKEHMEM Yepes reTepoaToM.

Hanuune conpskeHnsa mexay rpynnon C=C u 3amectutenem npwu C?,
rmaBHbiM obpaszom C=0, M ero mM3aMeHeHMe B paccMmaTpuBaeMbiX MOHOMEpax
NpoCnexuBanocb MpU COMOCTABMEHUN WX 3INEKTPOHHbLIX CMNEeKTPOB, TaK Kak
BCNeACTBME COMPSKEHWUs nonoca nornoweHus xpomodgopa C=C casuraetcs B
CTOPOHY 6onblNX AAWH BOMH No cpaBHeHuto ¢ 180-200 HM Ans msonupoBaHHOM
rpynnbl [15]. MNMonoxeHne Ayax (HM) AH (207) < MMA (209) = MA (210) << BI1 (232) B
HEKOTOPOW CTeneHu coBrnagaeT C nosiydeHHbIMU 3aBucumocTtsamu (1) n (2), ogHako
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COMOCTaBrieHe AaHHbIX ANWHbI U Nopsaka CBA3W B Gonbllen CTeneHn no3sonsieT
NOHATb XapakTep conpsikeHunsa caazen C=C B Mosniekynax MOHOMEpPOB.

Ecnun paccmMoTpeTb B3anMOCBA3b YacTOThbl BaneHTHbIX konebanun (ve=c) B UK
cnekTpax ¢ AnvMHom n nopagkom ceasm C=C, To okasblBaeTCs, YTO NpU COXpaHEeHUU
obwen TeHOeHUMM CMEeLLEHUA Vo-c B HM3KOBOSHOBYIO 00MacTb Mpu yBennyeHuu
ONMHBL U yYMeHblleHnn nopsgka cBasm (puc. 1) HabnwogaeTcs 3HaAYUTESNbHbIN
pa3bpoc TOYEK, KOTOpble aHanorm4yHo 3aBucmMmocTsm (1) MOXHO pasgenuTb Ha aBa
paga. JinHenHon 3asmcnumMocTbio ¢ R ~ 0.9 cBsA3aHbl 4aHHble Ans rpynnbl «3UPHBIX»
MoHomepoB — MMA, A®, 16 v Bll. Toykn gna yuknndecknx moHomepoB — KA n
Cn-M pacnosnoxeHbl napansensHo 3TON 3aBUCMMOCTU, a Y He coepaLlimx aToMOB
Kucnopoga B coctaBe Monekyrnbl AH 1 ctupona oHn HaxogsaTtcs Huke. OCoBHAKOM
OTCTOWUT TOYKa, OTHOCALWAAca K moriekyne MA, BO3MOXHO, B cury ocobeHHOCTen
CTPOEHUS, HE UMEIOLLEro aHanoroB cpean apyrux MOHOMEPOB.

Veen, CM
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[nuHa cBsasn C=C, A

Puc. 1. 3aBucMMOCTb 4acToTbl BaneHTHbIX konebaHun rpynnbl C=C (vc=c) OT ANVHbI CBA3M
c'=c? Mornekyn moHomepoB (Tabn. 1). Hymepaunst moHomepoB: 1 — MA; 2 — mpaHc-MMA; 3 — yuc-
MMA; 4 — BI; 5 — 0A®; 6 — 1B; 7 — ctnpon; 8 — AH; 9 — Cn-M; 10 — KA

XapakTepuctmkon genokanmsaumm Tr-anekTpoHoB cBa3nm C=0 MoryT cnyxmtb
yacToTa BaneHTHbIX konebaHum aton rpynnbl B UK cnektpe (vc-o0) [16]. Hamwm
obHapyXeHo, 4TO [ns paccMmaTpvBaeMblX 30eCb MOHOMEPOB 3TU  BENUYUHDI
(pactBopbl 0.1 monb/n B CCls) xopowo koppenupyT ¢ anuHon ceasm C=0, ee
nopsaKkoM 1 BENUYMHON 3apsiga Ha atome kucnopoga (puc. 2a, 0).

Ve-o = (5494+261) — (3206+212) % Ie-0 (R = 0.950) (3)

Vo=o = (1886+4) + (451+13) x qo (R=10.997) (4)

3aBucumocTtb (3) «Vc-o0 — Ilc-o» (puc. 2a) oxBaTbiBaeT BCe AdaHHble Ans
KucnopoacoaepXallimx BUHUIOBBIX M annuioBbiX MOHOMEPOB, XOTA Habnwgaetcs
onpegeneHHbin pasbpoc Toyek. ITO KONMUYECTBEHHO BbIpaXaeTCa B BeNUYMHE
koadpgpuumeHta R (0.950) u, ckopee Bcero, CBsi3aHO C Pa3fN4YHOM CTENEeHbIo
conpskeHns mexgy rpynnamm C=C wn C=0. bonee 4etko 3TN pasnuuns
NPOCMEeXUBaTCA MNpPU COMOCTaBIEHUM Vc-o0 WM BENUYUHBLI 3apsiga qo (puc. 20).
JInHenHasa 3aBUCMMOCTb (4) C BbICOKMM 3Ha4YeHneM R oxBaTbiBaeT TONIbKO MOHOMEPSI
CO CrnoxHoadgumpHon rpynnon u MA. B oOuwyto Koppensuuio, Kak M B criyvyae
ypaBHeHua (2), He yknagbiBaloTcs AaHHble Ans Bl1, B KOTOpOM uenb COonpskeHus
BKMOYaeT aToM a3oTa, a Takke ana b, BO3MOXHO, 13-3a OTCYTCTBUSA COMPSHKEHNSA B
ero Mornekyrne.
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Puc. 2. 3aBncMMOCTb 4YacToTbl BaneHTHbIX konebaHun rpynnbl C=0 (Vc-o) OT pacyeTHbIX
napameTpoB MOMEKyrl MOHOMEpPOB: ANvHbI (a) 1 3apsga Ha kapboHwnbHOM atome kucnopoga (6).
Hymepauusa moHomepoB no puc. 1

lMepenTn OT xapakTepuCcTUKM T[pynn K CBOWCTBAM OTAESIbHbIX aTOMOB
COeANHEHNST MOXHO C npuBriedeHnem gaHHbix AMP, Tak kak xMmudeckne caBuru
spep "°C (B¢) cBA3aHbl C 3NIEKTPOHHON MAOTHOCTBIO HA COOTBETCTBYIOLLIMX aToMax [8-
10]. Moatomy c nomowpblo cnektpockonun AMP  °C moxHO  nonyunTs
OOMNONHUTENBHY MHAOPMaLUMO 00 3NEKTPOHHOM CTPOEHUU N3y4aeMblX MOHOMEPOB
M OUEHUTb  OTHOCUTESIbHYKD  WMHTEHCUMBHOCTb pP-m  COMPSKeHUs B pagy
KucnopogcoaepXxalimx  MOHOMepoB. Hanpumep, paHee OTMevyanocb, 4TO
XUMUYECKNIA COBUM HEHACHILLEHHOW METUIIEHOBOW rpynibl B KeTeHaueTansax 3aBucuT
OT CTeNeHN p-1t KOHborauum AByX KUCNOPOAHbIX aToMoB ¢ aABonHon C=C cBsasbio [11,
12], NpUYEeM MeHblUas BenWuMHa XuMudeckoro casura atoma C'  (CHy=)
cooTBeTCTByeT 0Gornee BbICOKOW pPeakuMOHHOW CnocoBHOCTM KeTeHauetand. Mol
npoaHanManpoBany B3aMMOCBS3b Mexay XuMuyeckum casurom atoma C' unm B-C
(Oc1) OBOWHOM CBA3M U pac4eTHOM NSIOTHOCTK 3apsaa Ha Hem (Qc1) ANA BblbpaHHbIX
MOHOMepoB (puc. 3a). HangeHo, 4To Mexay HUMU UMEETCS 3aBMCUMOCTb, KOTopas
MOXeT OblTb BblpaXkeHa NHerHbIM ypaBHeHnem (R = 0.975):

Sc1 = (1533) + (185213) x ge (5)

[MonyyeHHbIN HaAKMNOH 3aBMCUMOCTU (5) XOPOLIO corfiacyetca C M3BECTHbIMU
AaHHbIMK (160-200 M. a. Ha anekTpoH) [9], ogHako pesynbTaThl 4na monekyn AH, KA
n Cn-M obpasytoT gpyryto npamyto (puc. 3a, Todkm 8-10), TaHreHC yrna HakrnoHa
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KOTOpOW paBeH 625 M. 4. Ha 9NeKkTpoH, T. e. B 3 pas3a bonble. Noka TpygHo AaTb
obObsCHeHWe Takoro pesyrnbTata. Bmecte ¢ Tem obwum Ons BCEX MOHOMEPOB
ABNAETCA TO, YTO Oonbluee 3KpaHMpoBaHWe (MeHbllas BenuumHa Ocqi) CBA3AHO C
Gonbluel BENMYMHON OTpuLaTenbHoro 3apsina Ha C' U M3MeHeHue akTMBHOCTU
MOHOMEpPa MOXHO TPaKToOBaTb C MO3MLMA M3MEHEHUS 3apsfa Ha aToMax BUHUITOBOW
rpynnbl, NOCKOMbKY 6nM3kas no xapakrtepy B3aMMOCBA3b HanAeHa Takke mexay Oce
n qcz2 (puc. 36). CywectBoBaHNEe TakuMX KOPpPeNnsauun nokasbiBaeT, YTO U3MEHEHME
3aps4oB aTOMOB MNPy B3aUMOAENCTBUM MEXAY MOSiekynamMmu, nosiy4eHHoe B pacyerTe,
MOXHO CBSi3blBaTb CO CMeLleHusMU ux Oc B pacteope. bonee Toro, Bce BeNMYmHbI
XUMUYECKNX caBuroB B cnektpax AMP 3C aBnsioTcs B Gonbliel UMM MeHbLLEN
CTeneHn 3aBUCMMbIMW OT KOHLEHTpaumMm moHomepa [17], 4TO MOXXHO TpakToBaTb Kak
cneacTBne U3MEHeHUs pacnpegeneHnsa 9neKTPOHHOW MIOTHOCTM MOMEKYIbl Npu ee
CBA3blBAaHMM B camoaccoLumar.

Oc, M4 Oc, M.A. o
_ 160 _.-"%
a /68 6 _4- - s g
. ,2 1! 2" P 9|_ 7
./,/'© 5'. 53' 7/ d
/7%5/ 3120+ /7 7
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T P
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/,/09 80 - 80
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3apsaa, a.e.

Puc. 3. 3aBMCUMOCTb BEMWUYMHBLI XUMUYECKOTO CABWUra aTOMOB [ABOIHOW CBS3 MOHOMepoB C'
(Oct, @) m c? (Oc2, 6) OT 3apsiga Ha HMX. Hymepaunst MOHOMEpPOB Mo puc. 1

[MpoBeAeHHbIN aHann3 NokasblBaeT, YTO Ha ANEKTPOHHYHO 3aCefieHHOCTb CBSA3N
C=C B n3y4aemblx MOHOMEpPaX CYyLLECTBEHHO BNNAET Npupoaa CONpsXXeHHOro C Hewn
3amectutend. Hanbonbluen akTMBHOCTU B JOHOPHO-aKLENTOPHOM B3anMOAEeNCTBUM
MOXHO OXWgaTb OT MOHOMEPOB, WMEKLWMX HaUMeHblUMe BeNUYUHbI YacToT
BaneHTHbIX konebanun rpynn C=C n C=0. BbissneHne nogobHbIX KOpPensUMOHHbIX
3aBUCUMOCTEN  OTKpPbIBAET  AOMOSMHUTENbHbIE  BO3MOXHOCTM  ONs  aHanusa
9NEKTPOHHbLIX MapamMeTpoB MOHOMEpa W MPOrHO3NPOBAHUA €ro peakuuoHHOM
CMOCOBHOCTH, a TakKe ero y4acTusi B MEXMOSEKYNIAPHOM B3anMOLENCTBUN.
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T.I.TropuHa ClIIEKTPAJIbHBIE XAPAKTEPUCTUKWU U PACYETHbIE T[TAPAMETPbI
KPATHbIX CBSI3EWA MOJIEKYJ]1 MOHOMEPOB [J151 PAOUKAJIbHOW MOJIMMEPU3ALINU

BcmaHoeneHo 3anexHicmb OG08XUHU | MopsidOKy 38'a3Kie C'=C? ma C=0 abo 3apsdy Ha
amomax eyeneuo C’ i C? 3 yacmomoro cMmyau ix eaneHmMHux KosnueaHb 8 |4 abo abo senuyuHor
XIMi4HO20 3Ccy8y 8 B¢ amp criekmpax po3baessieHUX PO34YUHI8 asniflogux, annunosux ma UUKITIYHUX
KUCHe8MiCcHUX MoHomepig 0r1s padukarsbHOI (Ko)rmonimepusauil.

Knrodoei cnoea: doexuHa, rnopsidok, nodeiliHuli 38'a30k, 3apsi0 Ha amomax eyarieyro,
yacmoma easleHMHUX KOJlu8aHb, XiMIYHUU 3Cy8, CMPYKMYypPHO-CIeKmpasbHUl 83aEMO038'S30K,
MoHoMepu 0r1si padukarbHOI (Ko)rnonimepu3sauir.

T.G. Tiurina SPECTRAL CHARACTERISTICS AND CALCULATED PARAMETERS OF THE
MULTIPLE BOND OF THE MONOMERS FOR RADICAL POLYMERIZATION

There was found a linear relationship (R = 0.986) between the C'=C? bond order and bond
length (method AM71) in molecules of vinyl (styrene, acrylonitrile, methyl methacrylate, N-
vinylpyrrolidone) and allyl (diallyl phthalate, diethylene glycol bis-allylcarbonate) monomers of the
formula C1H2=CzR1R2, where R" = H or CHs, R? — substituent with different nature. Data combining of
the C=C bond length and order for the considered vinyl and allyl monomers within a single equation
suggest that bonds have the similar tyfe, and its properties are affected by the nature of substituent at
the C? atom. Increasing polarity of R* in the series CH,OC(=0) < Ph = C=N < C(=0)OR < N(cycle)
leads to greater delocalization or reducing of the order bond and its elongation. There is observed a
separation of linear relations between the order and length of the C=0 by type of the carbonyl group -
ester, carbonate or conjugated through a heteroatom.
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Stretching vibration frequency vc-c in the IR spectra shiftes to lower wavelengths with
increasing C=C bond length, and for the "ether" monomers - methyl methacrylate, N-vinylpyrrolidone
and allyls there is a linear relationship between their values with R ~ 0.9. The value of the stretching
vibration frequency vc-o for vinyl monomers and diallylphthalate is linearly dependent on the length of
the C=0 or its order (R = 0.994) and the charge on the oxygen atom (R = 0.998). The total correlation
does not include data for the diethylene glycol bis-allylcarbonate, due to the lack of conjugation in the
molecule.

There was found that for oxygen-containing vinyl and allyl monomers a greater shielding
(lower value &¢4) is associated with a greater magnitude of the negative charge on C', and the reason
for changes in the activity of the monomer may be a change of the charge on the atoms of the vinyl
group, whereas close type of the relationship between the charge and the shift atom C? was revealed.
These results allow us to interpret the concentration dependence of the chemical shift in the C NMR
spectra of the studied compounds as a result of changes in the electron density distribution on them
molecules at the binding in the self-associates.

Key words: length, order of the double bond, charge on the carbon atoms, frequency of
stretching vibrations, chemical shift, structural and spectral correlation, monomers for radical
(co)polymerization.
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KOMILIEKC HNAJIAJIASAIT) C TAOMOYEBUHOMN KAK XUMWYECKHA
MOJHU®UKATOP B DJIEKTPOTEPMHUYECKONH ATOMHO-ABCOPBIIMOHHOMN
CIIEKTPOCKOITUH JIETKOJETYYUX HEKAPBUJIOOBPA3YIOIIUX
3JJEMEHTOB

[na mepmocmabunusayuu coeduHeHUU reakoremydux Hekapbudoobpasyrouux 3remMeHmos
MpuU 371eKMPOMepMuU4eCKOM amomHo-abcopbyuoHHOM onpedenieHUU 8 06beKkmax ClI0XHO020 cocmasa
rpedrioxXeH HOo8bIU XuMu4deckul Mmoougbukamop — kKomrnekc nannadus(ll) ¢ muomoyesuHol. Ha
MOOefIbHbIX — cucmemax  uccriedogaHbl  8bICOKOMEMIepamypHble  MpPoUecchl  rpespawieHus
molOuchukamopa 6 xo00e amomusayuu U ycmaHo8s/eHbl hakmopbl, onpedensowue ezo
aghhekmusHoCcmMpb

Knroyeeble crniosa: anekmpomepmudyeckas amoMHO-abcopOUUOHHas CreKmpOCKOmMus,
onpedenieHue Memarios, Xumu4deckul modughukamop.

BBepeHue

B HacTosLee BpemMs MCNONb30BaHNE XMMUYECKUX MOANMPUKATOPOB ABNAETCS
ooHMM K3 Haumbonee 3(PPEKTUBHBIX CNOCOOOB YCTPAHEHUS XUMUYECKUX U
CheKkTpanbHbIX  MaTPU4HbIX  MOMEX  MNpU  SNEKTPOTEPMUYECKOM  aTOMHO-
abcopbumoHHom cnekTpockonunyeckom (OTAAC) onpegeneHun anemeHtoB [1].
CoegunHenns nannagusa(ll) w3BecTHbl Kak 3dekTuBHblE U YHUBEpCarnbHble
Xummyeckne mogudukatopbl [2], n Hanbonee 4acto pekoMeHaykTca upmamm-
npounssogutenammu obopygoBaHua gns OTAAC. OpgHako OHM  He  JIMLWEHbI
HeJOCTaTKOB — 3HauyuTenbHoe COBCTBEHHOE HeceneKTMBHOE MOornoweHne, Huskas
9P PEKTUBHOCTb B OKUCNIUTENbHBLIX MaTpuLax, NosBrneHne «addekta NnamaTny gaxe
ONa  Nerkonetyymx 9femMeHTOB, BbICOKasi CTOMMOCTb 3fieMeHT-onpeaeneHus.
OPPEKTUBHOCTL YCTPAHEHNA MeLUatlowWero BAUAHUA MaTpuubl C MCNONb30BaHUEM
CoeauHEHUn nannaguna(ll) B nepsyto oyepenb 3aBUCUT oT nx
TepmocTabunuaupytowen cnocobHOCTH, KoTopasi, B CBOKO o4vepenpb, ornpeaensiercs
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