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Wayuena peakiusi pacrBopenusi gyiaepera Cy, B MOHO3aMeIEHHBIX OeH30JIa.
ITpuMeHEH MeTO/ comocTaBIeHNA (PU3NUECKUX CBOMCTB MOJIEKYJ PACTBOPUTEIIS
C XapaKTepPUCTHUKAMHU PeaKINil B IIPEIMOJOKEeHUN UX JAOHOPHO-AKIIEIITOPHOrO
mexauuamMa. OTKPBIT 9h(eKT 97IeKTPOHOIOHOPHBIX 3aMECTHUTeNell apoMaThue-
CKOT'0 KOJIBIIA.

BuBueno peaxiio posunHeHHs Qysnepery Cq, v MOHO3aMimeHUX OeH30y. 3a-
CTOCOBAHO METOAY 3icTaBieHHA (hiSUUHUX BIACTUBOCTEH MOJIEKYJ POSUMHHUKA 3
XapaKTepUCTUKAMU PeakIliil y IpUOyIeHHi IX JOHOPHO-aKIIeIITOPHOTrO MeXaHi-
3mMYy. BigkpuTo eeKT eJIeKTPOHOJOHOPHUX 3aMiCHIKIB apDOMATHUYHOTO KiJTIbITA.

The reactions of fullerene Cg, dissolution in benzene monosubstituted com-
pounds are studied. The comparison method of the physical properties of the
solvent molecules with the reactions characteristics is used on the assumption
of their donor—acceptor mechanism. The effect of electron-donor substituents
of the aromatic ring is discovered.

KiroueBsie cioBa: (pyjjiepeH, apoMaTHUeCKHe YIJIEBOJOPOALI, SJI€KTPOHHBIE
9 (eKThI 3aMeCTUTEJIEH, IIOTeHI[NAIbl MOHU3AIINN.

(ITonyueno 25 aneaps 2012 e.; nocae dopabomrxu — 1 mapma 2013 2.)

1. BBEJEHUE

OmHUM M3 KJIOUEBBLIX HANPABJICHUN B XUMUU (DYJIIEPEHOB ABJISIETCS
yCTaHOBJIEHNE 3aKOHOMEPHOCTEH MX B3aMMOIEHCTBUSA C MOJEKYJaMHU
pactBopuTeseii. UHTepec K xuMuu pactBopeHus dysnaepena Cqy, Kak K
MOJIEKYJIe ¢ VHUKAJbHBIM CTPOEHMEM, BHIBBAH KaK IPUKJIAJHON, TaK U
dbyHIaMeHTaIbHON 3HAUNMOCTBIO TOM IIPOOJIEeMEI.
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1.1. ITogxoasl u husnyecKue mapaMeTphl paCTBOPUTEJIEH,
HMCIIOJIb3yeMble IIPU MHTeprperaunu 3p(PeKTOB paCTBOPEHUH
(PpynaepeHOBBIX MOJIERYJI

IIporecc pacrBopenus Cg, paccMaTpuBaeTCsA IPEUMYIIIeCTBEHHO C II03U-
muii momobus, Takux Kak «IlomoOHOe pacTBOpseT IMOAO0HOEe», a TaKKe
IIPOKO IPUMEHAeMOro Meroja «KoHIeNmuyu MOJIEKYJIAPHOr'O IIOLO0-
ous» (KMII). B xauecTBe (paKTOPOB MOAO0MA UCIOJIB3YETCA «yoeabHasd
SHTAJIBIINS HCIAPEHUA», <«IMOJIAPHOCTB», «00BEM» MOJIEKYJbI PACTBO-
putens [1, 2] u apyroe. CmocobHOCT:, MOJEeKYIBI Cgy PACTBOPATHCS B
apoOMaTUYECKUX PACTBOPUTEISAX YACTO OOBACHSAIOT MATCHUTHBIM B3aW-
MOZENCTBHEM KOJIBIIEBLIX TOKOB apOMATHUYECKUX KOJIEI PACTBOPUTEJIA
U IITeCTUTPAHHUKOB MOJIeKYJI pyiaepena [3].

BruimosHAICA TaKKe IMOUCK (PU3UKO-XMMUYECKOr0 « Y HUBEPCAJIBHOTO
mapaMeTpa», HEIIOCPEeACTBEHHO BJIUAIOINETI0 Ha BEJIUUYNHY PACTBOPUMO-
ctu Cgp, B KaUeCTBE KOTOPOTO PACCMATPUBAJINCH «IOJAPU3YEMOCTD»
[(n®- 2)/(n? + 2)], «monsapHOCTH» [(¢ — 1)/(2€ + 1)], «MONBbHBIH! 06beM» 1
«ImapamMeTrp pactBopuMocTu I'mabaebpanga» [1-3]. OgHako, KaK ImoKa-
3aJIM 9TU UCCJIeNOBAHUS, HA OJHO M3 PACCMATPUBABIIINXCSA CBOMCTB pac-
TBOPHUTEJIA He MOXKEeT aJeKBATHO IIPOrHO3MPOBATE PacTBOPUMOCTE Cgo [1]
B TOM WJIM MHOM pacTBopuTese. VIcXoas U3 9TOro, BLICKa3aHO IPEIIo-
nosxenue [1], uro pactBopenue Cg, 00yCIOBIEHO OJHOBPEMEHHO IIPOTE-
KalIIUMU IpolleccaMi, OOIIuii sHepreTuuecKkuil shGeKT KOTOPBHIX U
ompegessieT pacTBopuMocTb Cq,. Pellrenne 3agay TaKOTo THUIIA BBIIIOJIHS-
ercsa B pamrax KMII.

B pa6Gore [4] ucnmonnszoBan momxon Parimmua—Buiabcona (Famini—
Wilson), ¢ meckpuntopamu: «Mosapusiii o6sem» (V,), «dunonbubiit
moMeHT» (L) um «Cmoco6HOCTE K 00pasoBaHWIO BOAOPOIHBIX CBA3EH»
(BC), nokasaBmiuii, 4To ueM 6oJibirie V,, 1 |l MOJIEKYJIBI PACTBOPUTENIA,
TeM HIUKe PACTBOPUMOCTD, a yBeandeHue « CIlocoOOHOCTH OTIaBaTh JIeK-
TPOHHYIO APy » U «TOJAPU30BATHCA» — €€ YBeJUUNBAeT.

B pab6ore [5] pemrasochk ypaBHEHHE C UYETHLIPbMSA AECKPUIITOPAMU.
Anamusupysa «moxspusyemoctss [(n®—1)/(n®+2)] no Jlopern—Jlo-
PEHTITY, «AUTOJbHBIN MOMEHT (lL)», «mapamerp 6umossapHoctu Kamie-
ra—Tadra (T°)» U «UHAEKC DOJIAPHOCTUA PACTBOPHUTEJSA» ABTOPHI IIPU-
IIIJIN K BBIBOAY, YTO MAKCHIMaJIbHOE BJINAHNE Ha BEJIMUNHY PaCTBOPUMO-
ctu Cgy, OKA3BIBAET «IIOJIAPU3YEMOCTh PACTBOPUTEJSA» U BecbMa cJyiaboe
— «JIUTOJIbHBIH MOMEHT» MOJIEKYJILI pacTBopuTessi. Mcmoib3oBaHme B
pabore [6] coueTaHMSa APYTrUX MapaMeTPOB — TAKMX KaK «CIOCOOHOCTD
K oOpas3oBaHmUIO0 BOJAOPOIHOM CBsa3u», mo Kamimery—Tadry, «mapamerp
pactBopuMocTy I'niabaebpaHga» 1aJI0 XyAIINe Pe3yIbTaThl.

CrenaHa IIOMBITKA HCIIOJb30BAHUSA PACIIHPEHHOro ypaBHeHUs Kom-
neas—Ilaapma [7]. Ilocie ncKIIOUEHUST HEKOTOPLIX PACTBOPUTEJIEH, OT-
JINYAI0IUXCA cBOMMHu Q)I/IBI/IICO-XI/IMI/P-IGCK,I/IMI/I XapaKTepuCTUKaMU
(«monspHOCTH» [(€ — 1)/(2¢ + 1)], «ocHOBHOCTB» 1O IlanbMy, «3J€KTpO-
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¢umiIbHOCTE» IO PaiixapaTy, a TaksKe IIapaMeTpaMM «CIenu(puuecKoin
coJIbBaTaIlMM» ), KOTOPEIE, IO MHEHUIO aBTOPOB, ABJISIOTCA MaJO3HAUN-
MBIMHU, — AJIA 0000IeHnA JaHHBIX 0 pacTBopumMocTu Cq IIpeaaraeTcs
IByXIIapaMeTpoOBOe ypaBHeHNe, BKJIOUAIOINee TOJNbKO <«IOJIIpu3ye-
MOCTb» W «ILJIOTHOCTL SHEPTUU KOTe3UU», OUPeIeAeMYyI0 KBaIpaToM
napamerpa ['mibpmebpania «32».

B uccaemoBanuu [8] moMuMO sMOUPHUUYECKUX XaPaKTEPUCTUK PACTBO-
puTeaa, TAKUX KaK «00beM HACBINEHHON TOBEPXHOCTH» , «CPEIHA II0-
JIAPU3YEMOCTb», YUYUTBIBAJIUCH <«KBAHTOBO-XMMHNYECKHE» — OJHEPruu
B3MO u HCMO u pan apyrux. Kak mokasajiu pacueThbl, HapaMeTpaMHu,
OIIPeAeJAIONINMU PACTBOPUMOCTE Cqp, ABIAIOTCA «MOJbHBIN 00beM» U
«TIOJISTPU3YEMOCTD » .

IIarunmapamerpuueckoe ypaBHenue perpeccuu Kamnera—Tadra—
Aobpaxama [9] ucmonbzoBano AJiA 0600IeHNA Pe3yJIbTATOB IO PACTBO-
pumoctu Cq, B 20 pacTBOpuUTENAX. B 3TOM cayuae KpoMe «COJbBaTaIlH-
OHHBLIX IIapaMEeTPOB» YUUTHIBAJIUCH «M30BITOUHAS MOJbHaA pedpax-
ousa» 1 «KodpPuiiueHT pacupenesnenus pyamepena Cq, MeKIy BOIOMN U
pacTBOpHUTEIEeM». OTH PACUETHI IIOKAa3aJii, UTO OCHOBHBEIMHU IIapaMeTpa-
MU PaCTBOPUTEJSA, OUPEIeNAINMI PacTBOPUMOCTL Cgp, SABIAIOTCS
«130BITOUHAA pPePaKIUI», «OUIOIAPHOCTEY U «CIOCOOHOCTH BBICTY-
TIaTh B KAUeCcTBe aKIeIITOPa BOJAOPOIHOM CBA3M » .

B pa6ore [10], c npuMeHeHEeM MHOTOKPATHOM JUHEHHON perpeccuu
¥ pasfejeHreM Ha TPYINbl COeAUHEHNI, BXOAAIINX B 00YUAIOIIYIO BbI-
OOPKY, COTJIACHO MX XMMUUYECKOH HMpUpPOIe, B KAauecTBe MECKPUIITOPOB
HMCIOJIL30BAJIN « TOIIOJIOTUYECKUE IIOKA3aTeJIN» U «IIapaMeTp HOJIAPU3Y-
€MOCTH» PACTBOPUTEIA.

BrImmosiHeH TaKiKe IMIOUCK «YHUBEPCAJIBHOTO» IIapaMeTrpa IJIsd IPOTHO-
supoBanua pacTBopuMocTu Cg, C MCIIOJb30BAHUEM TpeXIlapaMeTpuue-
cxkoro moaxoma Xencena [11], ¢ yueToM Tpex BHUIOB MOJIEKYJISPHBIX
B3aUMOJEMCTBUM: «AWCIEPCHUOHHOI0», «IPAMOIO 3JEKTPOCTATHUECKO-
ro», ¥ CIIOCOOHOCTh K 00Pa30BaHUIO «BOJOPOJHOM cBA3U». B pesyabraTe
STUX PACUEeTOB OIpelesieH COCTABHOM «IapaMeTp CPOJCTBa» — YMUCJIO
«RED», mpemyiaraemoe 1Jist KaueCTBEHHOIT oleHKU pacTBopuMocTH Cg.
XopoIuM pacTBOPUTENIEM (yJIepeHa CUUTAETCS BeIllecTBO, OJIA KOTO-
poroRED < 1.

1.2. KoHuenmua MexaHH3Ma PAacTBOpPeHUd (yIIepeHOBBIX MOJEKYJI,
nmpemyiaraeMasi IJsi 00CysKIeHU s

B macrosameii pabote nporecc pactBopeHus dyiiepena Cq, paccMaTpu-
BaeTcad B pPaMKaX BaKOHOMEPHOCTEN MeXKMOJEKYJIAPHOTO JOHOPHO-
akmentopHoro Bzaumogeiictsuda ([[AB). Takoii moaxon BeIOpaH Ha TOM
OCHOBaHWM, YTO BEIIlECTBa, 3aMeTHO pacTBopdAmwIue Cqy, KaKk IOKa3as
BBITIOJTHEHHBIN aHaIn3, UMEIOT OTHO O0Illee CBOMCTBO — WX MOJIEKYJIBI
ABJAIOTCS TOHOPAMH T-3JI€KTPOHOB. ITO — apoMaTUYecKUe YTJIeBOJO-
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POIBI, a Tak:ke anudaTuuecKre yriaeBOJOPOIbl, COAePKaIl[e aTOMBI C
HeIIoJIeJIeHHOH IMapou M-3JEKTPOHOB. B cBOIO ouepenb, MOJIEKyJia (PyJI-
nepena Cgqy, UMeIOIIaaA YHUKAJIbHOE CTPOCHKE, 3aKJII0Uaoleecsd B HEHA-
CBIIIIEHHOCTH COIPSAMKEHHBIX CBA3EH U OTCYTCTBUY 3aMeCTUTe e, ABJI-
eTCsl aKIeIITOPOM T-3JIeKTPOHOB. OHA 06paTMMO BOCCTAHABJIMBAETCSA B
OCHOBHOM U BO30Y:KAeHHOM cocToAHUAX [12—15]. UsBecTHBI JOHODPHO-
akmenTopHble KoMILIeKchI ([[AK), B KOTOPBIX POJIbL aKIIEIITOPOB BBLIMIOJI-
HAIOT MOJIeKyabl @yiiaepena Cq, [16—20]. IlosToMy B JaHHOM ciydae
BBIIIOJIHAIOTCSA TJIABHBLIE YCJIOBHUS HEOOXOAMMBIE IJ BO3SHUKHOBEHUS
MEKMOJIEKYJISPHOr0 ITOHOPHO-aKIEITOPHOrO B3amMozeicTBusA. Beco-
MBIM apryMeHTOM, ITOATBEPKIAIOINM IPaBUIbLHOCTL BEIOPAHHOTO II0/I-
X018, MOXKET CIYKUTh CYIIleCTBOBaHIE Koppeaanuu pacrsopumoctu Cg,
C 3JIEKTPOHONOHOPHOM crtoco6HOCTHIO (3I]C) MOJIEeK YT paCTBOPUTE .

B xkauectBe mepnr IJIC coemmHeHMs HCIOIL3YIOT PAn (HUBUKO-
XUMHUUYECKUX IIapaMeTpoOB, a TaK:Ke TePMOAMHAMHUUYECKNE XapaKTepu-
cTuKu coequHenusa. Haubosiee afeKBaTHLIMY HapaMeTPaMU CUUTAIOTCS
KoHcTauTa paBHOBecuda (Kp,p) peaxknuu [[JAB, a Takike IOTeHIIMAJIEI
noHm3anuu () MOJIEKYJI-TOHOPOB.

IIpu 1OHOPHO-AaKIEITOPHOM MeXaHH3Me PeaKI[uy PacTBOpeHud QyJi-
nepeHa Cg, ¢ 00pasoBaHeM KOMILIeKca ¢ mepeHocoM 3apana (KII3) mo
ypaBHeHUIO (1)

'Ceo + 'C, 2 Cypiz + °Cgo + °C, (1)

pacTBOPUMOCTD QyJraepena (PCgy) UMCICHHO paBHAETCA KOHCTAHTE paB-
HOBecUud Kppp, UTO BUJHO U3 YPaBHEHU N

KPAB = CKH3'2CGO'ZCp/ICGO'ICp7 (2)
rae
1060 = 2060 (3)
— pacTBoOpsieMoe KPUCTAJLINUYEeCKOe BeIecTBO, a
'C,=1C, (4)
— IMOCTOAHHEBIE, N3-3a HU3KO0U pacTBopuMocTu Cgy); ClIeIoBATENILHO,
Kpap = Cgps. ()
ITpu paBHOBecuu
Cxrnz= PCeo5 (6)

IO3TOMY
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K5 = PCyg. (7

3nech 'Cq 1 ICP — HCXOAHBIE KOHIEHTPAIINN KPUCTAILINUYECKOTO PyJI-
JiepeHa W PacTBOPUTEJISI COOTBETCTBeHHO; Ckz — PABHOBECHAS KOHIIEH-
Tpanusa KOMILIeKca ¢ IepeHocoM 3apana; *Ce U sz — COOTBETCTBEHHO
KOHIIEHTPAIINY KPUCTAINYECKOro (pyJLIepeHa U PaCTBOPUTENISA B IPO-
IYKTE PeaKIlnm.

IATO JaeT BO3MOYKHOCTEL COIIOCTABJIATEL OIYOJMKOBAHHBIE 3HAUEHUS
Pcgp, kax mepsl C MOJIIEKyabI PACTBOPUTENA, C VoKe U3BECTHBIMU Me-
pamMu, IIOJIYYEHHBIMHW HE3aBHMCHMMBbIMM METOJAaMM, a TaKiKe C (1)1/131/1qe-
CKMMH IapaMeTpPaMi MOJEKYJ PACTBOPUTEJIA, OTPAKAIOIIUMU UX Ia-
TUBHYIO CIIOCOOHOCTb. TaKuMU mapaMeTpaMy MOTYT OBITh: TOTEHITUAT
noHuzauuu ¢ [sB] u gunonbHBIN MoMeHT L [D] MoseKkyJ1 pacTBOpUTeId,
a TaKoKe 3HAUEHUA 3JIeKTPOOTPHUIIATEIBLHOCTH ) [6B] 1 Mme3omepHOTO 9h-
tdexra (M.s.) 3amecTuTeIEI.

Basa OKCIIEPMMEHTAJIBHBIX NAaHHBIX IIO PACTBOPMMOCTHU CGO B3dATa U3
pabor [1, 21-23].

2. 9KCIIEPUMEHTAJIBHBIE TAHHBIE
2.1. PactBopenue Cy, B ramoreH0eH30IaX

Nsyuennio pacTBOpUMOCTU MOJIEKYJBI Cg, B rajioreHOeH30JIaX TTOCBSA-
IIIeHO MHOTO paboT, UTO IO3BOJIAET [eJaTh JOCTATOYHO PEAJVUCTUUYHBIE
BBIBOJIBI O IPOTEKAHUU CAMOTO IIPOIECCa, IMOCKOJbKY Pe3yJabTaThl pa3-
HBIX aBTOPOB HECKOJIBKO Pa3JINUaiOTCA, IJIA HAIIINX MCCJIEeIOBAHUN WC-
TIOJIL30BaHbBI Pe3yabTaThl padboTsl [23].

IKcIepuMeHTaNbHbIe JaHHBIE, MOJYUYeHHbIe PAa3HLIMHU HCCJIeIoBaTe-
JIAMU, CBUAETEJILCTBYIOT O TOM, UTO PacTBOPUMOCTHL (yiiepeHa Cg, B
raJjyioreHOeH30JIaX PACTET B DAY 3aMECTUTEJIEH

-F<-I<-Br<-Cl, (3)

pesko mazas Bo )ropOeHsoIe.

ITockoabKy pesyabTaThl pacTBoputeseii Cg, pPasHBIX aBTOPOB He-
CKOJIbKO Pa3IMYAOTCHA, IJIA HAIIUX KMCCJIEJOBAHUM HCIOJb30BAHBLI pe-
3yabTaThl paborsl [23]. B aToit paboTe mamo HuU3KOe 3HAUEHUE PACTBO-
pumoctu Cg, B OpoMbeHn3osie. YUUTHIBAA, UTO BO BCEX COOTHOIIEHUAX,
rge OTCYTCTBYeT IIapaMeTpPhl PACTBOPUMOCTH, HAOJIIOJAaeTCs JUHeNHAd
3aBUCUMOCTD (CM. Jajiee puc. 5 u puc. 6), Mbl UCIPaBUJIU 3HaAUeHUE 2,8
Mr-mMaI - Ha 4,6 mr-Mur ' IIpu sToM, KaK BUIHO 13 puc. 1—4, pacTBOpH-
mocTh Cqy, paBHAsA 4,6 MI-MJI ', YKIa4bIBAETCA HA IPAMYIO IPaUKOB.

[Jia moATBep:KIeHUA HAIllell KOHIENMIIUU IeJIeco00pasHo OBLIIO ObI
IMOKAa3aTh BIUAHNE 3aMEeCTHUTe/Iel Ha PACTBOPUMOCTD (hYJLIEPEHOB B MO-
HO3aMeIlleHHBIX OeH30JIa.
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P, mr-ma!
6,0

4,04

0,1

Puc. 1. 3aBucumocTts pacTrBopumocTu Cgy OT IMOJOKUTENbHBIX M.9. 3amMecTuTe-
nei.

P, mr-ma!
6.0-1

I
1.6 1.65 1.70 175 My D

Puc. 2. CooTHollleHre MEKAY PaCcTBOPUMOCTBIO Cgy U JUIIOJIbHBIMY MOMEHTAMU
raJioreHOEeH30JI0B.

P, mr.mn!
6,04 -Cl
404 “Br
20- ] e
I | 1
8.8 9,0 9.2 @, 3B

Puc. 3. Koppenanua Me:xay pacTBopuMocTbio Cgyy 1 MOTEHITMATIAMY MOHUBAI[UN
raJioreHOEeH30JI0B.

B xauecTBe Mmeprl M.5. rajIoTeHHBIX 3aMecTHuTe el B 0eHzome (Mrg) B
Hebasax, UCIOIb30BaASIN PA3HOCTh AUIOJBHBIX MOMEHTOB (llrg) TaJIOTEH-
06en3010B (C¢H;—X) u gunosbHBIX MOMEHTOB (l,;) anudarudyecKkux ra-
goreroB (C,H;—X), mAnsg KOTOpPBIX Me30MepHLI#I 3(hPeKT HeBO3MOKEH
[24], roe «X» — 10 —F, —Cl, —Br, -1,
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P, mr v
6.0-]

4.0

2.0+

| | T |
25 3.0 15 40 %, 9B

Puc. 4. Koppenamnusa MexIy pacTBOPUMOCTHI0 Cgy U 3HAUEHUSAMU IIEKTPOOT-
puIlaTeJIbHOCTEHM TaJIOTeHHBIX 3aMeCTUTeNeH.

TABJIHAIIA 1. ®usuko-xuMHUUYECKHEe IIapaMeTPhbl MOHO3AaMEIIeHHBLIX TaJio-
reHOEH30JI0B 1 TaJOTeHHBIX 3amecturesneii [23].

PacrBopu- | Mesomep- | Junmons- | I[lorernuman |9aeKTPOOTPU-

Ne | Bame- . .
mocThb Cgy | HBIH 8(- | HBIN MO- | MOHUBAIIUY | ITATEJIbHOCTD

/I | CTUTEJIH

P, mr-ma ' | pext M [D] merT W [D] ¢, 2B X, 2B

1 -F 1,2 +0,35 1,57 9,20 4,00

2 —Cl 5,7 +0,32 1,73 9,07 3,00

3 —Br 4,6 +0,28 1,72 8,98 2,85

4 -1 2,1 +0,20 1,70 8,73 2,44
Mrg= Urs — Uan- 9)

OmnpegesieHHbBIe TAKUM 00pa3oM Me3oMepHbIe 3()(PeKTEI raJOreHHBIX 3a-
MecCTHuTeJIell pacTyT oT fioma K ¢ropy (Tabda. 1) B caenyoleii moceaoBa-
TEJbHOCTH

-I<-Br<-Cl<-F, (10)

TOTAA KaK QUIIOJbHBIE MOMEHTHI raJIOreH0eH30JI0B, B 3HAUEHMUIX KOTO-
PBIX MTOJMKEH HPOABIATHCSA Me30MepHBIN sdderT samecturens [25],
pacmojiararoTcsa B IIOCJIEIOBATEIBLHOCTH, COOTBETCTBYIOIEH yBeande-
HUIO pacTBOpuUMOCTH MOJEKYJI Cgy T.€. COOTBETCTBEHHO IIOCJIE0BATEIb-
HOCTH (8) ¢ pe3KkuM majgeHueM Ajd propobensosna. Hemomunnenue 3uave-
HUA [l TOCJIETOBATEIBLHOCTH Me30MepHBIX 3dderToB (10), mmeromiero
HUBKOe 3HAUYEeHUE |5 = 1,57D, MOKHO cUuMTaTh UCKIIOUEHUEM M3 IIpa-
BUJIa «Me30MePHBIX 9P(PEeKTOB» .

I'papuueckue popmbl sasucumoctu P, = f(M) u P, = f(Urs), TpuBe-
IeHHBIE Ha puc. 1 u puc. 2 COOTBETCTBEHHO MOKA3LIBAIOT, UTO PACTBOPH-
MOCTbD B PAOY 3aMeCTUTEeJe

—-I<-Br<-Cl (11)
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M., D

I's’

+0,4—

+0,2—

8.8 9.0 92  Qrps aB

Puc. 5. Koppenanusa mexay mMesoMepHBIME 9QGeKTaMy raJoTeHHBIX 3aMe-
CcTUTeJeH M MOTeHIMAaJaMU MOHW3AINU TaJIoreHOeH30JI0B.

M,D

+0.4—

I
2.5 3.0 3.5 40 %, 9B

Puc. 6. CooTHomeHrEe MeXIy Me30MepHBIMU 3(h@deKTaMu rajJOoTeHHBIX 3aMe-
CTUTEJIEH U 3JIEKTPOOTPUIIATEIHLHOCTHA aTOMOB raJIOTe€HOB.

pacTeT IPSAMO IIPONOPIIUOHATBLHO 3HAUeHUAM M g 3aMecTuTe e U g,

XapakTep COOTHOIIEHHUII TapaMeTpPOB, IPUBEAEHHBIX Ha puc.l u
puc. 2, TOATBEPIKIAET TOHOPHO-aKIIEIITOPHLIN MeXaHnu3M PACTBOPEHUS
dynnepena Cqy, TOCKOIBKY, COTJIACHO 3aKOHOMEPHOCTAM MEXKMOJIEKY-
JISTPHOTO TOHOPHO-aKIIEITOPHOTO B3aUMOAENCTBU A, IPUBOASIIITET0 K 00-
pasoBaHUIO KOMILIEKCOB ¢ mepenocoM zapana (KII3) m-tuna, cradbuib-
HOCTH KOMILJIEKCA, a 3HAUUT U PAaCTBOPUMOCTD, TeM BLIIIIE, UeM 0OJIbIITe
IJIOTHOCTDH T-3JIEKTPOHHOM CHCTEMBI apOMATHUUYECKOT0 AApa MOJIEKYJIbI
pacTBOpuUTENAd, T.e. ueM 6obIirte M.3. 3aMecTUTE .

B ro :xe Bpems, npAMaA IPOMOPIUOHANbHAA 3aBUCUMOCTb MEKAY Pe,
U TOTEHIMAaIaMU UOHUBAIMY Qrp, & TAKMKe MeXay Pc 1 a1eKTpooTpu-
aTeJbHOCTBIO Xrg (PUC. 3 1 puc. 4) IPOTUBOPEUNT KOHIENIINY JOHOPHO-
aKIIeITOPHBIX B3ammopeiicTBuii. OmHAKO TAKMM jKe IIPOTHBOpPEUYHeM
(HazoBeMm ero saddexToM moTeHIINAIa noHU3anuu «Idpdert-PI»), asusa-
IOTCS JUHENHbIe 3aBUCUMOCTH MEKIy Me30MePHBIMU 3(h(PeKTaMu rajo-
TeHHBLIX 3aMEeCTUTeJed M MOTeHIIMaJaMU MOHU3AIlNY TaJIoTeHOeH30JI0B
Mg/ @rg, @ TaKkKe Mesxay M.s. 1 5J1eKTPOOTPUIATEeIbHOCTSAMY I'ajIoTeH-
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HBIX aTOMOB M 5/% s PHC. 5 11 pHC. 6 COOTBETCTBEHHO. JTO O3HAUAET, YTO
«IpdexT-PI» aBiasgerca o0BEeKTHUBHBIM CBOMCTBOM MOHO3AMEIeHHBIX
0EH30JI0B C 9JEKTPOHOJAOHOPHLIMHU 3aMECTUTENAMU, U, B JAHHOM CJIY-
yae, MmoJieKysa Cg, TapMOHUYHO BIIMCHLIBAETCS B CYIIECTBYIOIIYIO MAaJIO
WCCJIeNOBAHHYIO CUCTEMY XMMUYECKUX U KBAHTOBO-XMMHUUYECKUX IIPO-
IIeCCOB, CBA3aHHBIX CO B3aMMOIEMCTBUEM Hepa3AeIeHHOH mapbl AaTOMOB
P-2JIEKTPOHOB 3aMECTUTEJIEH ¢ T-3JIeKTPOHHOM CHCTEeMOU 0eH30JbHOTO
Apa, a TaKkiKe B3auMOeNCTBHIEM T-3JIEKTPOHHOI CCTeMEI 0€H30JILHOT0
sAapa Cc 9JIeKTPOHOAKIIeIITOPaAMMU.

Pan spdexToB sTuxX mporieccoB OB BHIABJIEH IPU M3YUEHUU MeXa-
Hu3Ma peakmnuu pacTBoperus Cgq, 61arogaps ee BHICOKOM UyBCTBUTEb-
HOCTH K 9JIEKTPOHHBIM 3(deKTaM BsaMecTuTeJaell apoMaTHUYECKOTO
KoJbita. Hampumep, npu conmocraBieHnu pacTBopuMmocTu Cq, ¢ cOCTaBOM
MOHOHUTPOM30MEPOB B IIPOAYKTEe HUTPOBAHUSA MOHO3aMeIIleHHBIX OeH-
30J1a, OBLT OTKPBIT 3G(HEKT YIOPAMOUEHUA MeTa-HUTpousoMepoB [26];
Ipu uccjaenoBaHuu pacTBOpuUMocTu Cgy B METHJI-TIOJIN3aMeIleHHbIX OeH-
30J1aX — 9((deKT Mema-moNIoKeHN MoJn3aMelleHHbIX OeHzomna [27] u
pAn IpyTruX paHee He UCCieoBaBIIUXCA aPpheKTOB.

2.2. PactBopenue Cy;, B aaknadoeH30ax

PacrBopumocTs dynnepera Cq, B anxuiabemsosax (Tadba. 2) pacreT B
PARY alKUJIBHBIX 3aMeCTUTese:

—TpeT-0yTUIbHAA < —M30IPONUIbHASA < —9THUJIbHAA < —MeTuJIbHad. (12)

AJKUIBHLIM 3aMeCTUTEIAM OeH30Jia IPUIUCHEIBAETCS ITOJOMKUTEb-
HBIII Me30MepHBIH adderT, pactymuii B pany (12), u IOI0KUTEND-
HBIIT MHAYKTUBHLBINA sdhdeKT (+I), pacTymiuii B IPOTHUBOIIOJIOMKHOM
HampaBieHUU. [JJOMUHUPYIOIUM CUNTAETCA ITOCJIETHUM.

ITo cBoeii mpupoe aTKUILHELIE 3aMECTUTEIN He MOTYT OBIThL HU JOHO-
paMu HU aKIeIITOpaMM T-3JIeKTPOHOB. IX +M.5. MOKHO Ha3BaTh KBaH-
TOBO-XMMHUECKON BeJIWUYUHOI, T.K. €ro TeopeTmuecKoe O0bsICHeHUe
MannukeHoM gaHo Ha ocHOBe MeToma MO 1 cBOIUTCS K TOMY, UTO MEXK-

TABJINIIA 2. ®usuKo-XxuMHUecKre mapaMeTphbl aIKNJI0eH30JI0B.

N P Mesomepusrii|[loTernman IJIEeKTpO-
o aCTBOPUMOCTH|
n/m 3amecTuTrean C.. P. vt apderT MOHU3AINY OTPULATEJIBHOCTD
60 = > M [D] o, 5B X, 9B
1 —-CH, 3,0 +0,227" 8,82 2,580"
2 -C,H, 2,6 +0,204" 8,76 2,501"
3 —-CH(CH,), 1,2 +0,178" 8,69 2,336"
4 —C(CH,;); 0,9 +0,175" 8,68 2,310°




202 H.C. AHMKHWHA, O. 1. KPUBYIIIEHKO, O. B. MJIBTO, E. II. SOJIOTAPEHKO u np.

Iy AJIKAJILHON I'PYIIION U T-3JIeKTPOHHOM cucTeMOH 0eH30JBHOI0 Apa
CYIIIECTBYET COIPSKeHNe, aHaJOTUUHOEe N—N-B3aUMOAEHCTBHAM. ITO
conpskenue ManmuKkes HasBaJ runepkonboranuei (I'K).

Kounenmnus 'K pasgensiercsa He BceMu uccjegoBaTeaaMu. dacTo mpu
uHTepuperannu 3pPeKToOB, aHAJIOTUUYHBIX 3(QPeKTy Me30Mepuun, KOH-
nennuu 'K mpeamouynTaoT KOHIEOIWIO MHIYKTUBHOCTY UK CTepUUe-
CKUX U COJbBaTAIlMOHHEBIX 9(pdeKToB. Tem He MeHee, CyIIecTBYeT 00JIb-
III0€ KOJIMYECTBO PeaKI Ui, B KOTOPBIX aJKUJIbHBLIE 3aMECTUTENN BELYT
ce0sa KaKk 3aMeCTHUTEeJU-TOHOPHI T-3JIEKTPOHOB. B JaHHOM ciaydae, s
COIIOCTABUTEJIBHOTO UCCJIEIOBAHNA, B KAUECTBE HE3ABUCUMOM MEPHI J10-
HOPHOM CIIOCOOHOCTH AJKUJIBHBIX 3aMECTUTEJIel, Mbl HCIIOJIb30BAJIU
3HAYEHUS G -KOHCTAHT aJludaTuyecKUX 3aMeCTUTeJEed WM OTHOCUTEIb-
Hble cKopocTu (Korg) PeakIiiuy MOHOTHUAPOJIN3A N-alKUJI0eH3TUIPUII-
XJIOpHUaA.

KonuuecTBenHo 3HaueHUNe Oy-KOHCTAHTBI IpeJCTaBiseT cobo0il pas-
HOCTb

Oc=0— Oy, (13)

T I
0,20 0,22 0,24 0,26 O'c, OTH.

Puc. 7. Koppenanusa mexxay pacTBopumocTbio Cg, B AJIKMIOEH30JIaX U O,-
KOHCTAHTAMM AJKUJIbHBIX 3aMECTUTEIEH.

P, mr.ma!

|
12 16 20 24 28K, oTH.

Puc. 8. Koppenanusa Mexay pacTBopuMOoCThI0 Cqy 1 3BHAUEHUAMU OTHOCUTEIB-
HBIX CKOPOCTEH PeaKky MOHOTUAPOJIN3A N-aJKNI0eH3TUAPUIXJIOPUAA.
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3mIech G — KoHcTaHTa ['amMMeTa, a 6; — MHIYKTUBHAsA KOHCTAHTA 3a-
mectutensa [30].

M.s. aIKUJIBHBIX 3aMeCTUTEJIeH BIIepBhie 3aMeUeH IIPKU U3YUeHUH pe-
aKIIUY TUAPOJIN3a N-alKNI0eH3ruapuaIxjaopuna [24], KOTOPLI JOIKeH
IpPOTeKaTh Jierde B TOM cJydae, KOTZa B apOMATHUYECKOM I[HMKJIe MOJIe-
KYJIBI UMEIOTCS T'PYIIIbI, IOBBIIIAIONINE 9JIeKTPOHHYIO IIJIOTHOCTE B pe-
aKIuoHHOM IeHTpe. OKasaioch, YTO OTHOCHUTEIbHAA CKOPOCTH THIAPO-
ausa Ky PaCTeT B PANY 3aMECTUTEJNIEH OT mpen-0yTUIBHON K METUJIb-
HOM TpyHIe, T.e. IPOTHUBOIOJIOMKHO OMKUIAEMOMY II0 MHIYKTUBHOMY
HAIIpaBJIEHUIO MeHCTBUA 3aMecTuTeseli. B TakoM ke mopAIKe pacTeT U
pacTBOpuUMOCTL Cgp — MPAMO IIPOMOPIIMOHANLHO 3HAUEHUAM O -KOH-
ctauT (puc. 7) u sHaueHuaM K oy (puc. 8).

9To 03HAUAeT, YTO PacTBOPUMOCTE Cgy B MOHOATKMIOEH30IaX MIPAMO
MPOHOPIINOHAJbHA MJIOTHOCTU T-3JIEKTPOHHOM CUCTEMEI apOMATUYECKO-
To AIpa aJKuJI0eH30JI0B, UTO SIBJIAETCA BECOMBIM apryMeHTOM B IIOJb3Y
IOHOPHO-aKI[eIITOPHOro MexaHusMa pacTBoperusd Cy;y B aTKNI0eH30IaX.
OxHako u 37ech, KaK U B cayudae pacTBopeHus Cg, B rajgorenbensoax,
pacTBOpuUMOCTL Cqy IPSAMO IIPOHOPIIMOHAJNbHA IMOTEHIIMAJIaM MOHM3a-
UM MOHOANKNJIOEH30J0B (Pa5) PUC. 9, T.€. U B 3TOH crucTeMe HAOII0La-
erca «AdderT-Pl». 3HaueHNA G:-KOHCTAHT U Koy TaKIKe IPAMO IIPO-

P, mr.ma?

4.0

2.0

¢, 3B

Puc. 9. Koppensamnusa pacrsopumoctu Cy, B QJIKUJI- U TaJIOreHOEH30JaX € II0-
TeHIIMaJaMy NOHU3AIIUN dTUX PACTBOPUTEJIEH.

TABJINITA 3. PaccunTanuble 3HAYCHUS Me30MEPHOT0 spPeKTa U IIEeKTPOOT-
PHUIIaTeJIbHOCTH AJIKMIbHBIX 3aMeCcTuTe el 6eHsosa mo ypasHeauaM (14)—(18).

Paccuurannrie 3aauenus M [D] PaccuuTanHubie
Ne BaMeCTHTONH AJIKUJIbHBIX 3aMeCTuTeel 3HaueHuda Y [oB]
o/o IO YPaBHEHUAM: 0 YPaBHEHUAM
(149) | @5 | (@16) an | @as
1 —-CH, 0,228 0,229 0,225 2,587 2,573
2 -C,H; 0,207 0,201 0,204 2,628 2,474
3 —CH(CH,), 0,182 0,176 0,176 2,322 2,350
4 —C(CH,), 0,179 0,173 0,174 2,278 2,342
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TMOPIIMOHAJILHBI BHAYEHUAM (5, TAKUM 00pa30M, HaOJIIOIaeTCA MOJTHAA
KauyecTBeHHAA 1 KOJMUYECTBeHHAA aHAJOTUA COOTHOIIECHNH PU3UUECKUX
mapaMeTpoOB MOJEKYJ aJKMJIOeH30JI0B U rajoreH6en3o0B. Kaxk BumHO
u3 puc. 9, smaueHusa pactBopuMocTu Cgz, B TrajoreHOeH30JIaX U aJ-
KMI0eH30JIaX JiedKaT Ha OJHOM IPAMOM. ITO 03HAUAET, UTO MEKAY BCe-
MU GUSUTUIECKUMU CBOMCTBAME MOJIEKYJ aJKUJIOEH30JI0B U raJIoTeHbOeH-
30JI0B CYIIIECTBYIOT JINHEHbIE KOPPEIAINH.

B cBasu ¢ atum no ypaBHeHuaM (14)—(18), BbIBeIeHHBIM HaM® [JIs
(pusmUecKUX CBOMCTB rayoreubensomnos B pany Cl, Br, I,

M=0,13+0,033P, (14)
M =0,35¢ - 2,83, (15)
M =0,22y" - 0,348, (16)
y=1,15P + 2,146, (17)
x'=1,65¢ 11,98, (18)

MOACTABJSAA B ypPaBHEHUA 3HAUCHUS (PUSHUUECKUX I[IapaMeTpPOB aJ-
KHNJI0EH30J0B, IOJYUYEHEI «PacueTHLIe 3HAUEHUA» Me30MepPHBIX dhPeK-
TOB (M") 1 «3JIeKTPOOTPHUIATEIBHOCTH» () ) ATKUIBHBIX 3aMECTUTENEeH.
PesynbTaThl pacueToB cBegeHbl B TabJ1. 3. Ilpu pacuere « M » mo ypaBHe-
Huto (16), moacTaBIAIY 3HAUEHUA ) , PACCUUTAHHOE TI0 ypaBHeHUIO (18).

Pucynxku 10, 11, 12 geMOHCTPUPYIOT JUHEHHbIE KOPPEJAIIUN Iapa-
METPOB COOTBETCTBEHHO P,5, Koy U Gc C YCPeIHEHHBIMU 3HAYEHUSAMU
M*. JluHeiiHble KOPPeJANUU 3THX Ke IIapaMeTpPOB C yCpeZHeHHBIMU
3HAUYEHUAMU X* B IrpamuecKoM BUe 3[IeCh He IIPUBEIEHBI.

IIpuBeneHHbBIE 3€Ch PE3YJILTATHI COIIOCTABUTEIHLHOI'O MCCIEeLOBaAHUA
MMOATBEPIKIAIOT JOHOPHO-AKIEITOPHBLIN MeXaHU3M PaCTBOPeHUA (QyJI-
nepeHa Cgy, B MOHO3aMeIlleHHBIX OeH30JlaXx. Kpome TOTo, Ipu MCIOJIb30-
BaHUU DTOT'O0 MeTOJa BIIEPBBLIE BBIABJIEHO, UTO 3JIEKTPOHHBIE 3(h(eKThI
raJIOTeHHBIX W aJIU(aTUYeCKUX 3aMECTHUTEJEeN B PeakIuAX MeKMOJIe-
KYJAPHBIX B3aUMOIENCTBUI C IIEPEHOCOM 3apsaa HONUNHSIIOTCS OSHUM
U TeM K€ 3aKOHOMEPHOCTSIM, UTO I'OBOPUT 00 OJMHAKOBOM MeXaHU3Me
pactBopenus Cg, B raoreHOEH30JIaX 1 ATKUJI0€H30IaX.

2.3. O pactBopenuu Cy, B 3aMeNIIeHHBIX 0€H30JIa M UX IMOTEHI[HAJAX
HMOHU3AIIUN

Wsyuenne mexanusma pactBopenusa ¢yiepera Cq, I03BOJIAET CAEIATH
3aKJIOUEHNEe, UTO OIEHKA 3JIEKTPOHOJOHOPHOM CHJILI COEJUHEHUS II0
3HAYEHUIO ero MOTeHI[1ala NOHN3AIlMKU He Bcerjga nmpasomepHa. Hampu-
Mep, ormeuaercd [28], uTo aMuHOrpyIINa, ABJISAOMIAICT 3aMECTUTEIeM
IIepBOro poja, mMeeT 06ojiee CHUJIbHBIE 9JI€KTPOHOIOHOPHELIE CBOIMCTBA,
uyeM (peHOJIbHAA IPYIIIa, IOCKOJbKY 9KCIIEPUMEHTAIbHOE 3HAUEHUEe I10-
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0,18 0,20 0,22 024 M (D)

Puc. 10. Koppenamua me:xay pacTBopuMocThi0 Cq, B aJIKUIIGEH30JIaX U pac-
CUMTAHHBIMU 3HaUeHUAMU M.5. AJKUIBHBIX 3aMECTUTEIeH.

M(D)
0,24 -
0,22 —CH,
0,204
o “ccn,, ~CHCH;
12 16 2 24 2 »K , OTH.

Puc. 11. Koppenanusa pacCUnUTaHHBIX 3HAUEHUN Me30MEPHBIX 3({EKTOB aj-
KWJIBbHBIX 3aMECTUTeJel C OTHOCUTEJIHLHOH CKOPOCTHI MOHOTHAPOJM3A I-
ATKUIOeH3TUAPUIXJIOPHIA.

M(D)
0,24
0,22
0,20

0,18

I I I I
020 022 0,24 0.26 O, OTH.

Puc. 12. JIuHeliHasA KOPPEIANNA PACCUNTAHHBIX 3HAUEHUIN ME30MEPHBIX 3(-
(heKTOB aIKUIBHBIX 3aMeCTUTeJ el 6eH30J1a C G;-KOHCTAaHTaAMU.

TeHI[HaJIa noOHU3anun (eHosia 60JbIle, UeM y aHWIWHA, YOyCKad IpHU
9TOM M3 BUJY 3HAUEHUS MX ITOJOMKUTEJIBHBIX Me30MEPHBIX 9(PEKTOB
(cMm. mamee TabJ. 6).

CiemoBaTesbHO, IIPU THepexofe OT aHUJAWHA K (eHOoNy HabogaeTca
«IpderT-PI»: momoxxkurenbubiiit M.5. pacTeT mapauielbHO ¢ IOTEHITHA-
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JIaMU MOHUB3AIINU COeTUHEeHUN.

Takoi :ke IPUHITUII UCIIOJIb3yeTCsA IIPU OlleHKe 3JIEKTPOHOIOHOPHBIX
cBoiicTB rajorenbensonos [OXH].

OJIeKTPOHOJOHOPHBIE CcBOiicTBa OeH30Ja U (pTopOEH30JIa CUNUTAIOTCS
PaBHBIMHU Ha TOM OCHOBaHWM, UTO X IIOTEHIINAJIbI NMOHU3AIIlUN ITPAKTH-
yecKu oguHaKoBele — 9,24 5B u 9,20 3B coorBercTBeHHO. Ecau GBI 5TO
COOTBETCTBOBAJIO AeHCTBUTEILHOCTH, TO JATHBHOE CBOMCTBO HOA0EH30-
Ja, IOTeHI[MAaJ NOHN3AIUN KOTOPOTo paseH 8,73 5B, MOJIKHO OBITH BhI-
1e, ueM, HaIpuUMep, Y XJopOeHs30Ja, YTO Ha caMOM JeJjie He TaK — pac-
tBopuMOCTh Cgy, B XJIOPOEH30JIe paBHA 5,7 MI-MJI |, a MEe3OMepHBIH a(-
dexT xjgopHOTO 3amMecTuTead paseH 0,35D, Torma Kax AJA HOOHOTO 3a-
MecTuTensa pacTsopumocth Cq, paBHa 2,1 Mr-Mu ', a Me30MepHBIH (-
(dexT pasen +0,21D (cm. manee Tabia. 6).

Oco06eHHO 9TO KacaeTcsa Me3UTUJIeHa, KOTOPOMY HPUIINCLIBAETCS BhI-
COKas 9JIEKTPOHOTOHOPHAA crmocobHOCTh. Hampumep, B pabore [11] pac-
CUMTAHHBIA mapameTp cpoictBa RED pjia MesuTuJieHa PpaBHAETCA
1,182, uro o3HauaeT, COTJIACHO IPUHATOMY B Pab0Te IMOJOMKEHUI0, HI3-
KYIO PACTBOPAIOIIYIO CIIOCOOHOCTD 9TOT'0 COeTMHEHU IO OTHOIIIEHUIO K
pacTBopuMoOcTHu B HeM (yinepeHa Cgy, UTO 1 OTBEUAET AEHCTBUTEIBHO-
cTu: pactBopuMocTh Cg, B HeM paBHaerca 1,5 mMr-mur ', T.e. Takas xe,
Kak B Oensosie. Tem He MeHee, ME3UTUIEH HOJYUYUJ IIOJOKUTEIHLHYIO
orenky «Good», Torma Kak TOJIyoJI, dUeii mapamerp cpoxactBa RED =
=0,970, uro o3HaUaeT 60JI€e BLICOKYIO PACTBOPAIOIIYIO CIIOCOOHOCTE Cg,
— oneHKY «Bad», xorsa pactrBopumocTs B HeM Cgy, B IBa pasa BBIIIIE, YEM
B Me3UTHJeHe U cocTaBiasgeT — 3,0 mr-mia . Ilpy 5TOM IOTeHIUAIBI
MOHMU3AIUY Me3UTHUJIeHa M TOJYyoJia PABHBI COOTBETCTBeHHO 8,39 5B m
8,82 5B.

HeranpHoe O0CyXKJeHMe XapaKTepa JUHEWHBIX Koppenanui Pc, u
M.s. ¢ moTeHIMAaIaMi MOHM3AIIMK 3aMeEI[eHHbIX 0eH30Jia BBIXOOUT 3a
paMKUu JAaHHON PabOThI M ABJISETCA TEMOM OTIAeJILHOT'0 MCCJIETOBAHUA.
IIpenBapuTesbHBIE PE3yIbLTAThI MCCIEAOBAHNA B KPATKOM (popMe OIry6-
JUKOBaHEI B [26, 29].

2.4. PacrBopenue ¢ymaepena Cg, B MOHO3aMeENIEeHHBIX OEH30JIaX C
9JIEKTPOHOAKIENITOPHBIMYU 3aMEeCTHUTEISIMHU

Ananns sKCOepUMEeHTAJNbLHLIX JAHHBIX MOKAa3kIBaeT, uTo «JPdext-Pl»
HabJIromaeTcsA TOJIBKO B TOM CJydYae, KOTZa 3aMeCTUTeNH O0eH30JbHOTO
KOJIbIIA SBJISIOTCS M-3JIeKTPOHOAOHOpaMu. Hampumep, oTpUIlaTeJIbHbIE
Me3oMepHbIe 3 (HEeKTHI SIeKTPOHOAKIIEIITOPHBIX 3aMECTUTE el Coenn-
HeHudl 6eusanbaerun (Ne 1), 6emsonurpus (Ne 2), HuTpoderszos (Ne 3)
(TabJ. 4) pacTyT B paxy:

—~CHO < —-C =N < -NO,. (19)
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9TO pPaBHOCUJIBHO TOMY, UTO B 5TOM DALY YMEHBIIIAETCA WX IIOJIOMKMU-
TeJbHOE Me30MepPHOe JeiCTBYUE, a 3HAUNT YMEHBIIIaeTcd U IIJIOTHOCTD TT-
SJIEKTPOHHOM CUCTEMBI 6€H30JILHBIX ITUKJIOB, M B 3TOM K€ PALY PacTyT
HOTEHITNANLI NOHU3AIUN STUX COeIUHEHNII. ITO HAaXOJUTCSI B COOTBET-
CTBUU ¢ 3aKOHOMEPHOCTAMU KJIaCCUUECKOH 3JIEKTPOHHOM TEOPUMN.

Yro KacaeTca xapaKkTepa usmMeHeHus pactBopumoctu Cq, B 3TOM pPs-
Iy, TO IJIA OKOHUYATEJbHOTO PEeIleHn A 3TOT0 BOIIpoca MoKa eIle HeJoCcTa-
TOYHO SKCIEePUMEHTAJILHOI0 MaTepuaja. HeoOXoAMMO YUNTBHIBATh, UTO
peaKIinoHHaA aKTUBHOCTD N-3JIEKTPOHHOI CCTEMBI 0€H30JIbHOTO SIApa B
peaxnuax JOHOPHO-aKIENTOPHBIX B3aMOAECTBUNA 3aBUCHUT He TOJLKO
OT ee IIJIOTHOCTH, HO M OT ee IIOJABUIKHOCTH 1 CPOJICTBA K 3JIEKTPOHY pea-
reara. Kpome Toro, He00X0ANMO YUUTHIBATEL, UTO COTJIACHO JUTEPATYP-
HBIM wucTouHuKaMm [28], AWUIOJIbHBIE MOMEHTHI OSTUX COeJUHEeHUI
HampaBJIEHbI B CTOPOHY 3aMECTUTeJIel, KOTOpPhIE, CJIe0BATETbHO, HECYT
OTPUILIATENBLHBIN 3apsaa, U MOJEKYIbl Cg MOTYT HEIIOCPEeICTBeHHO B3au-
MO/JIEHICTBOBATH C 3aMECTUTEIAMMU.

2.5. PactBopenue Cy, B aanparuiecKux yrieBoaopoaax,
COMePIKAINX ATOM TaJioTeHa

ITonTBep:KAeHMEM MOHOPHO-aKIIEIITOPHOTO MexXaHuaMa pactBopeHus Cg,
B anudaTHUYeCKUX YTJIEBOAOPOAaX CJIYKHUT TO OOCTOATENIHLCTBO, UTO
dynnepern Cqy, KOTOPBIA MPaKTUUYECKMW He PACTBOpAETCA B aaudarmde-
CKUX U aJUINKJINUYECKUX YIJIeBOJAOPOJaX, HAUNHAET PACTBOPATLCA IPU
3aMeIleHnH BOIOPOa COeIUHEeHU aTOMOM rajioTeHa.

W3 mamubix, npuBefeHHLIX B TabJ. 5, BUAHO, UTO B HACBII[EHHBIX YT-
JIEBOJIOPOJIaX, COMEPKAINIX aTOM TajoreHa co cBasbio R—C(sp®)—X, rae
X =-Cl, —Br, -1, HezaBUCHUMO OT IPUPOIALI YIJIEBOJAOPOIHOTO OCTAaTKa
«R—» (aBisdeTcA AU OH adudaTHUECKUM WMJIU AJUIMUKJINIYECKUM HaCHI-
ITeHHBIM YTJIEBOAOPOIOM) peaKua pacTBopeHus Cg, IPOTEKaeT B COOT-
BETCTBUU C TPeOOBAHUAMHN KJACCHUECKOI dJeKTPOHHOUN Teopuu. Pac-
TBopuMOCTb Cg, pacter B paAny samectureseii: —Cl < —Br < -1, T.e. 00-
PaTHO TPOIOPIIMOHAJIBHO 3JEKTPOOTPUIIATEIbHOCTAM TaJIOTeHHBIX
aTOMOB ¥ IOTeHITHAJIaM NOHUB3AIINY MOJIeKYJI pacTBopuresaeii. Ilpu aTom
pearupyiomuM (GHaKTOPOM ABJSETCS HeIloAeJIeHHas Iapa 9JeKTPOHOB
raJIOTeHHBIX 3aMEeCTUTeJIeH.

0030p JIUTEepPaTYpPHBIX MAAHHBLIX MOKAa3aJl, UTO 3JeKTPOHOIOHOPHLIE
CBOIMCTBA TaJIOTEHIIPOM3BOLHBLIX YIJIEBOZOPOAOB co cBAsbio C(sp®)—X,
cICTeMaTHUYeCKMN He MCCJIeJoBalnch. B 5TOM IIJIaHe OCOOBIN WMHTEpec
IPeACTABIAIOT 3aMeIlleHHbIe 0eH30JIbI, B KOTOPEIX aTOM raJioTeHa Haxo-
IUTCA B OOKOBOM Ienu. ITO 03HAYAET, UTO B MOJIEKYJIe UMeIOTCs IBa pe-
AKIIMOHHBIX ITEHTPa — TN-3JIEKTPOHHAA CcUcCTeMa 0eH30JIbHOTO ITUKJIA U
HemoJeJieHHasA Ilapa TM-3JIEKTPOHOB TAJIOTEHHBLIX 3aMectuTeseii. 1 mo
HACTOSAIIEr0 BPpeMeHH eIlle CYIecTBYeT ImpobiieMa, Tpedyolnas OTBeTa
Ha BOIIPOC, — aKTHUBHOCTH KAKOTO IIeHTPAa B TaHHOM CJIydYae IpeBalupy-
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TABJIAIIA 4. ®Pusuko-XxUMHUYECKNe TapaMeTpbl MOHO3aMeIlleHHbIX 0eH30J1a,
COZIEPIKAIUX DJIEKTPOHOAKIEIITOPHBIE 3aMECTUTEJIN.

Ne BaMeCTHTEI PaCTBOpI/IMOC?IB Ceo| MesomepHBIit ITorenmuann
n/u P, Mr-Mi addexr [D] [24] [mormnsanum ¢, 3B
1 —-CHO 0,41 -0,22 9,53
2 -C=N 0,40 -0,39 9,70
3 -NO, 0,80 -0,69 9,92

TABJINAIIA 5. S3uauenus pactBopumoctu Qysiepera Cg, MOTEHIINAIOB UOHU-
3aIy PACTBOPUTENEH U 9JI€KTPOOTPUIIATEIHLHOCTH 3aMEeCTUTE e .

HJ\/I;‘)H PacrBopurenn PCao’ MI-MJT o0, 3B X, 2B
1 ITukJIOreKCuI XJIOPUI 0,53 — 3,00
2 ITukmorexkcus 6poMuz 2,20 10,5 2,85
3 Muxaorexkcun ommy 8,06 9,5 2,44
4 1-Xmopmpoman 0,02 — 3,00
5 1-Bpommpomnian 0,05 — 2,85
6 1-Wognpomnan 0,17 — 2,44
7 BpomomeTn — 10,54 2,85
8 Vonmomermn — 9,54 2,44

€T B PeakInAX TOHOPHO-aKI[EeITOPHOIO B3aNMOAENCTBUA.

Brimre mokasamo, UTO BUJ COOTHOINEHUIT «pPacTBOPUMOCTE Cgo» —
«(pusuUecKre mapaMeTphl» MOJEKYJ PACTBOPUTEJIEH 3aBUCAT OT THUIIA
rubpuau3anuy aToMa yriaepoja, CBA3aHHOro ¢ 3aMmecturesieM. IToaromy,
WCIOJIb3YS PaspaboTaHHBIA HAMH METOH, II0 XapaKTepy HU3MeHEeHUS
pactBopuMocTu Cg, IpU BAPbUPOBAHUM 3aMeCTHUTEeJel, MOKHO Ompeze-
JUTH, YTO YYACTBYET B IIEPEHOCE 3apfAa OT JOHOPA K aKIeNTopy — He-
pasaesieHHAs Iapa TM-3JIEKTPOHOB raJioTeHa, HaXOAAIerocs B 00KOBO
Ieny WK T-3JeKTPOHHAaA cucTeMa 0eH30JbHOTO Anpa. IIpeanmaraemsbrit
MeTOJT OCHOBBIBAETCS HA COIOCTABUTEJIBHOM HMCCJIEJOBAHUU «PACTBOPU-
moctu Cgy ¢ QUBUKO-XUMHUUECKUMH IIapaMeTPaMu MOJEKYJ PacTBOPH-
TeJsI» .

3. OBCYXRIEHHUE PE3YJbBTATOB

Csenmsa B oOmryo Tabauiy (tabia. 6) mHGopMAINIO, 00CY:KIABIIYIOCAT B
rabaumax 1, 2, 3, 5, 6, MOXHO MOJYyYHUTh YyOEIUTEJbHYI0 KapTHUHY.
HaraamgHocTs onpenesissiomnieii poJin 3JieKTPOHOIOHOPHBIX 3aMEeCTUTEIeH
apoMaTHUYeCKOTr0 KOJIbIIa B XMMHUYECKON aKTUBHOCTH MOJIEKYJ PacTBO-
puUTEeISa OUeBUIHA.
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ITockOaIBKY 371€KTPOHOMIOHOPHAA CIIOCOOHOCTL MOJIEKYJ PacTBOPHUTE-
JISI ompefesigeTcA XUMUYECKUMM COCTABOM U CTPOEHMEM MOJIEKYJ W BBI-
paxkaeTcsa mapaMeTpaMu, BHECEHHBIMU B TabJj. 6, TO aHaAJIU3 IIOJyUeH-
HBIX JAaHHBIX MOKET IPOJUTH CBET HAa OCOOEHHOCTM IMPOTEKAHUS B3au-
MOJEMCTBUY 1 UX B3ANMOCBSI3b.

W3 mpuBemenHOTO MaTepuala cieqyeT, UTO PAaCTBOPUMOCTE QyJiaepe-
Ha Cgz B MOHO3aMeINeHHBIX 0eH30JaX OIIpeNessdeTcs IIJIOTHOCTBHIO Ti-
SJIEKTPOHHOM cHCTEeMbI 0€H30JIbHOTO SApAa.

ITo 3aKJIIOUEHIE IIOATBEPKIAaeTCA CYIlleCTBOBAHNEM JUHENHON 3aBH-
CUMOCTH MEeXKIY PacTBOPUMOCTEIO Cgy M 3HAUEHUSIMU IIOJOMKUTEILHBIX
Me30MePHBIX 9(h(PeKTOB 3aMeCcTUTe e, onmpeaeaeMbIMI IapaMeTpaMu
O, M u Ky

Tak:ke TOKa3aHO, UTO UeM 0OJIbIIIE ILJIOTHOCTD M-3JIEKTPOHHOI CHCTe-
MbI 0€HB30JILHOTO KOJIBIIa COeIUHEHNA, TeM BBIIIe pacTBOpuMOCTb Cg, B
9TOM coequHeHUU. IIpu 9TOM IOTEeHITNA NOHU3AIIUN PACTBOPUTENEH, B
COOTBETCTBUHU C 3aKOHOMEPHOCTAMM KJACCHUUYECKOI 9JIEKTPOHHOI Teo-
pHuH, JOJKeH yMeHbInaTheA. OJHaKo, KaK BUAHO 13 Ta0IUIbI 6, IIOTEH-
IIyajJ WOHMB3AIIMM PAaCTeT IIPSAMO ITPOHOPIIMOHANBLHO IIJIOTHOCTU Ti-
SJIEKTPOHHOM CHCTEMBI apOMATHUYECKOTO AApa MOJEKYJILl PacTBOPHUTE-
Jd. ITOT 5PdeKT HaMI Ha3BaH «3(P(PeKToM IOTeHI[NAIA MOHU3AIN» —
«IPpderT-Pl».

Hcmonb3ysa MeTon COIOCTaBJIEHUA, YCTAHOBJIEHO, UTO «IddherT-Pl»
Ha0JI0aeTcAa TOMLKO YV 3aMECTUTeJIeH IIepBOoTo poja.

O0bACHUTL 5TOT 3(PPEeKT MOKHO, HAIPUMepP, IPEAIIOJOKEeHHUEM O
TOM, UTO IIOJIOXKUTEJbHbIE Me30MepHbIe 9(p(heKThl raJOreHHBLIX U AJIH-
(haTuecKux 3aMecTuTeJ el IIPEeBAJUPYIOT HAA UX WHIYKTHUBHBIMU 3¢-
deKkTamu.

Torma, B cayuyae TaJIOT€eHHBIX B3aMeCTHUTeJell, aTOMbI TaJIOTEHOB
TOJIYKHBI OBITH 3aPAKeHbI ITOJOMKUTEIBHO, a He OTPUIATEILHO, COTJIACHO
COBPEMEHHBIM IIpefcTaBIeHuAM. UTo KacaeTca anudaTudecKUX 3aMe-
CTUTEJIeH, TO UX UHAYKTUBHLIE 1 Me30MepHbIe 3(h(heKThI ITOJ0KUTEh-
HbI. IIpu Takol cuTyarnu sHEPreTUYECKOe TI0JIe TTI0JIOMKUTEIbHBIX 3apA-
OB 3aMECTHUTEJNsS AOJI’KHO YaCTHYHO ITaCCUBUPOBATH IMOABUIKHOCTL Ti-
SJIEKTPOHHOM CHCTEeMBbI 0€H30JbHOTO KOJbIA ITPOMOPIMOHAIBLHO Me30-
MepHOMY 3P(PeKTy 3aMeCTUTEJIA.

Heob6xoaumo oTMETUTD, UTO B PEAKIIUYU MeKMOJIEKYJISIPHOTO JTOHOP-
HO-aKIIEeIITOPHOT'O B3aMMOJIEHCTBUS C IIEPEHOCOM 3apsia, IIPUBOIAIIETO
K oOpasoBauuio KII3, sapsan, mepegaomiuiica oT JOHOPA K aKIeITOPY,
He TepseT CBA3U C MOJIEKYJIOH JOHOPA, T.e. MOHU3AIIUU MOJEKYJLI TO-
HOpa KaK TaKOBOI He IPOUCXOAUT. BO3MOKHO, 9TOT IPOIlecC BOOOIIe He
3aBUCHUT OT IIOTEHITNAJIOB NOHMU3AIINN Pearupyonnx Mojaekya. Ha aro,
B YaCTHOCTHU, YKa3bIBaeT TOT (PaKT, UTO IOTEHIINAJ NOHU3AIINY MOJIEKY-
abl pynnepera Cgy, paBHBIN 7,6 5B, 3HAUNTEIHHO MEHbBIIIE ITOTEHITNAJIOB
VOHUBAIIUY COeTWHEHUI, 3aMEeCTUTENN KOTOPBIX MMEIOT ITOJIOKUTEhb-
HbIe Me3oMepHBIe 9deKThl. X 3HaueHus IpuBeaeHbI B Ta0. 7.
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Boiee meranbHOe paccMOTpeHME CI0KHON 3aBUCUMOCTU MEXKIY pac-
TBOPUMOCTBIO Cg 1 QUBUKO-XUMUUECKUMU CBOWCTBAMY MOJIEKYJI pac-
TBOPHUTEJIEH BLIXOAUT 38 PAMKH TaHHO paGOThI 1 ABJIAETCS IPEIMETOM
OTAEJBbHOTO UCCIeTOBAHUA.

PesyabTaTel, moIyUYeHHBIE B HACTOSAIIEH paboTe, IIOATBEPIKIAIOT BbI-
CKa3aHHOe HaMU IIPeAII0JIOKeHNe O JOHOPHO-aKIIeIITOPHOM MeXaHu3Me
pacTBopeHus ¢yanepena Cy, B opraHMYECKHX yrJiieBojgopomax. Biaro-
Iaps paspaboTaHHON HAMM MeTOANKe, OTKPBIT 3M(HEKT 3JIeKTPOHOIO-
HODHBIX 3aMECTUTEeJIeH, IPOABIeHNEe KOTOPOTro HabII0AAeTCA U B IPYTUX
cucTeMax, o0Cy K IeHre, KOTOPhIX HAM He yIaJIOCh HAUTHU B JIUTEPATYP-
HBIX UCTOYHUKAX.

B KauecTBe mpumMepa IpuBeaeM HECKOJbKO IPOOJIEMHLIX CUTYaIlUil, B
KOTOPBIX MOJKET OBITh MCIIOJH30BAH Pa3pabOTAHHBIN HAMU METOJ OIeH-
KU JOHOPHOM CIIOCOOHOCTH YIJIEBOLOPOLOB 1 X IIPOU3BOIHBIX.

OHUM U3 IEePCIEeKTUBHLIX HAIPABJEHUN HPAKTUUYECKOro IIPUMeEHe-
HUA QyIIepeHoB ABJIAETCA UCI0JIb30BaHNe UX B CUCTEMAX KUIKOKPH-
CTAJIINUYECKUX MAaTepPUaJOB, IINPOKO HCIIOJBL3YIOIIUXCSI B OITO3JEK-
TPOHUKE, IUCIJEHHOU TEeXHUKEe, BO3MOYKHO, B II€PCIEKTHBE HAUIYT
OpuMeHeHNe W B COJIHeUHOU sHepreTuke. HamboJiee aKTyaJlbHOM IIPO-
01eMO1 9THX CHCTEM SIBJISAETCS yMEHBIIIEHNE BPEeMEHU IIePeKJII0UeHU A
skugkokpuctamanueckux cpen ((KKC). IIpeamomaraercs, 4To OJHUM U3
BO3MOJKHBIX ITyTel MOBBIMIEHUS OBLICTPOAEMCTBUS MOKeT OLITH CO31a-
HUe TOIOJHHUTeNbHON noaapusanun JKK-cucTteMbl, 3a cueT BBeIeHUI B
CHCTEMY COeNUHEHHI C BBICOKMM 3HaUeHHeM [IUIIOJLHOI'O MOMEHTA,
HAIIpuMep, KOMIIJIEKCOB C IePEeHOCOM 3apdana. JKCIePUMEeHTAJIbHO 3TO
IpeAIIooKeHNe IIOATBepKIaeTca pedyabraraMu padboTsl [19], B KoTo-
poil B KauecTBe akilenropa saeKkTponoB B KII3 ncmonbsoBanucs ¢yie-
peusl Cgy u Cqp. Cunraerca, uto, yuem BoIIlie moasapudoad KII3 (morop—
(ynmepeH), TeM BLIIIEe €0 CIOCOOHOCTH K JOIOJHUTEILHOM IOJIApu3a-
munu JKK-cucrems! u opuenTanuu gupekropa (KK BIoab BeKTOpa AUIIO-
JIST KOMILJIEKCa, UYTO IPUBOAUT K CYII[eCTBEHHOMY YBEJIUUYEHUIO OBICTPO-
IeHCTBUSI CUCTEMBI.

9ddheKTUBHBIN IIepPeHOC 3apAla MeXKIy OpTaHMYeCKUM MTOHOPOM U
aKIIeITOPOM, 3aBUCUT He TOJBKO OT CPOACTBA K 3JIEKTPOHY aKIlellTopa,
HO W OT JATUBHBIX CBOICTB moHopa. IlockoabKy B pabore [19] B KOM-
miIekcax, BBoaguMbIxX B vKKC, BaphupoBaJica TOIBKO JOHOP, B KaUueCTBe
KOTOPOro HCIIOJIb30BAJNCH IPOU3BOAHLIE NUPUINHA U aHUJIWHA, TO U
usMmeneHue ouicTpogericTBusa JCKC MOKHO ObIJIO CBA3ATh C €TI0 BJIUIHU-
eMm. OgHAaKoO GBLIO YCTAHOBJIEHO, UTO 3aMeHa JOHOpA He BJIUSIET Ha Bpe-
menHble xapakTepuctuku jKKC. Ha ocHOBaHMM 9TOTrO cIejlaHO 3aKJIIO-
YyeHNe, YTO OBICTPOAEHCTBYE MPAKTUYECKN He 3aBUCHUT OT IPUPOILI Op-
TaHUYECKOro JOHOpA.

Tem He MeHee, YIUTHLIBAS PEe3yJIbTAThI, IOJYUYeHHbIE B HACTOAIIEHN pa-
0oTe, TaKOIi BBEIBOJ HEe MOKeT ObITh OJHO3HAYHBLIM. B rpaHuiiax pasBu-
BaeMoOIl HaMM KOHIIEIIINH O JIeKTPOHOJOHOPHON aKTHBHOCTH OPraHm-
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YEeCKUX COEIMHEHUI, B PEeaKIUIX MEe)XKMOJEKYJISIPHOTO B3anMMOJel-
CTBUSA C IIEPEHOCOM 3apANa, JOHOPHAS aKTUBHOCTD IIPOM3BOAHBIX IIUPH-
IVHA U aHWJINHA, KAK IIOKA3aHO B HaCTOdAIlell paboTe, OUueHb HU3KA.
Poab akmemnmTopa B mux urpaet ¢yanepen Cq,. B aHuMIMHe pacTBOpU-
MocThb Cgy, IPAKTHUUECKU OTCYTCTBYET, a B IUPUINHE OHA HUXKE, UeM B
Oeuszoie. B ¢cBA3u ¢ aTUM, eciiu moBhIIenne opicTpoaeiicTusa JKKC cBsa-
3aHO C JUIIOJbHBIM MOMeHTOM BBoguMoro KII3, To poas Opuposbl JOHO-
pa, B ©3y4yaeMOM IIpoIlecce, HaJa0 HCCJIeI0BaThL ¢ 00Jiee aKTUBHBIMU OP-
raHUYeCKUMU JOHOPAMH T-3JIEKTPOHOB, KOTOPhIE 3aMETHO PACTBOPSAIOT
dynnepen Cg,,.

OcHOBHBIM HamOpaBJeHHMeM OyOJIMKaIliil, Kak IIOKasaJ 0030p pabor,
MMOCBAIIEHHBIX N3YUYEHUIO IIpoiecca pactBopenus ¢yiepera Cqy, ABIA-
eTcd IIOUCK JIMHEMHBIX MHOTI'OIIapaMeTPOBBbIX ypaBHeHI/Iﬁ C IIeJIbIO HC-
MMOJIb30BAHMS UX IJIA IIPOTHO3UPOBAHUSA pacTBopuMocTH (yriaepena Cg,
B COENUHEHUAX, IJIsI KOTOPBHIX B HACTOSIIEEe BPeMs eIllle OTCYTCTBYIOT
SKCIIepUMeHTaJIbHbIE TaHHbIE.

W3 amanmsa myOaMKAIMil BUIHO, UTO HCCJIESOBAHUA OTIHYAOTCS
IPYT OT ApyTra KOJUYECTBOM M COCTABOM COEIUHEHHI B BLIOOPKAX U CO-
YeTaHUAMHU UCIIOJIb3yEeMbIX TEeCKPUIITOPOB, IPUBEIEeHHLIX B Ta0JI. 7.

IlapameTpsl, B TOM MM MHOU CTEIIeHU OTPaKalollre pacupenelieHie
SJIEKTPOHHOI IJIOTHOCTH B MOJIEKYJIe PACTBOPUTEJA, X TAKHE KaK dHep-
I'ud NOHU3AIUU MOJIEKYJIbl, MHAYKTUBHBIE 1 Me30MepHbIe d(h(eKThI 3a-
MecTUTeN el anndaTnyecKuX U apoOMaTUUECKUX YIJI€BOLOPOLOB, OTJIH-
YaoIUXCca Hanbojee BEICOKOM PACTBOPSAIOIIEl CIIOCOOHOCTBIO II0 OTHO-
meHuo K pyriaepeny Cqy, KOIUUECTBO U paciipeaeieHne 3aMeCcTUTeIeH B
MOJIEKYJIaX PACTBOPUTEJIe B paboTax B KaueCcTBe JeCKPUIITOPOB He MC-
MOJIb3yIOTCA. IIpy 9TOM B HEKOTOPBIX paboTax HCKJIIOYAIOTCS U3 pac-
CMOTPEHHUSA IMapaMeTpPhbl, CBA3AHHBIE C DJIEKTPOHOLOHOPHON AKTHBHO-
CTBIO COeIMHEHUN, HAIPUMEP, OCHOBHOCTEL IO IlajibMy M HOJAPHOCTD,
KaK MaJIo3HAaUYUMbIe (haKkToOpPwI [7].

B pa6ore [31], B oTimume oT mpemwbiayiux pador, GSPR-GSAR-
aHaJIN3 UCIOJb30BAH C ONITHMAJbHBIMU JECKPHUITOPAMU, KOTOPLIE pac-
CUUTBLIBAJINCH C IIOMOINBIO cucTeMbl obosHaueHuit SMILES. N3-3a mo-
BOJIBHO CJIOKHOU KOOPAUHAIINY MEXK Iy PACTBOPUMOCTEIO pyiieperna Cg,
U CTPYKTYPOI pacTBopuTesieil niasa anaausa GSPR BeiOpaH pempeseHTa-
TUBHBIN PAL DPOM3BOSHBIX 0OeH30/ia. ITHUM METOAOM ObIIa IIOoJyueHa
0oJIbIlIas PasHUIA MEXXKIY SKCIIEPUMEHTAJbHBIMUA U PACUETHLIMU 3HA-
yeHUAMU pacTBOpuMOCTU Cgy, B OTHOCUTEJILHO (II0 MHEHHUIO aBTOPOB)
IIPOCTBIX CTPYKTypax: 1,2-muMeTnnbeH30J, OpoMOeH30J 1 OeH3aJblIe-
rujg. BoeLIo chenaHo mpealoJioKeHKe, YTO d9Ta PAsHOCTh 00yCJIOBJIEeHA
00pasoBaHMEM OCOOBIX COeMHEHNI — KJIACTEPOB PACTBOPUTEJIEH BOIN-
3u mojieKyJa Cqo. KpoMme ToOro mesaeTcs sakjaioueHue, 4TO QyJaaepeHbl 1
Apyrue HAaHOCTPYKTYDPHI, BPAL JIX MOYKHO IpPefCTaBUTHL C IIOMOIIBLIO
«KJIACCUYECKOM» MOJIEKYISIPHOUI CXEeMBbI.

Mz IIoJjiaraeM, y4uTbhIBad pPe3yJbTaThl, IIOJIy4YE€HHBbIEC B Hac'roameﬁ
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paboTre, UTO IOcJeqHee 3aKJIOUeHNe He OTBeuaeT HNelCTBUTEIbHOCTH.
Hanporus, paccmarpuBas MoJseKyay @yiiaepera Cq, KaKk «MoOJeKyJa—
STAJIOH», OTKPBLIBAETCA IITUPOKAS BO3MOKHOCTH M3YUEHUS JIEKTPOH-
HBIX 9(h(heKTOB 3aMeCTHUTEJIEN.

IIpuBenmennsie B gaHHOl paboTe pes3yJbTATHI OTHOCHUTENIHLHO MeXa-
Hu3Ma pactBopeHus ¢yanepena Cqy, yOeIUTEIHLHO IIOATBEPIKIAIOT BBI-
CKa3aHHOe HaMU mpenmosioxkenue [26, 27, 29] o oHOPHO-aKIIEIITOPHOM
MexaHu3Me pacTBopeHUus dyanrepena Cqy OZHUM 13 TOATBEPIKIAIONTIX
(haKTOPOB ABJSETCS BLICOKAA UYBCTBUTEJIBHOCTb K 9JIEKTPOHHBLIM 3()-
(hexTam MogeryJs pacTBopuTeiad. IlosToMy MCIIOIB30BaHME, B KauecTBe
ITEeCKPUIITOPOB, ITapaMeTpoB (OTPaKaIONINX 3JIEKTPOHHOE COCTOSHUE B
PEaKIIMOHHLIX IeHTPaX MOJIEKYJIbl PACTBOPUTEJA), CAeJIaeT BLIOGOD me-
CKPUIITOPOB (IIpu mcmoJsb3oBanuu merona KMII) menenampaBieHHBIM,
U, CJIeIOBATEJbHO, 00Jiee Pe3yIbTATHUBHBIM.

Heobxoaumo Tak:ke OTMETUTD, UTO PACTBOPUMOCTE (pyiriaepena Cq, B
apoMaTHYeCKMUX YIJIeBOJAOPOJaX 3aBUCUT He TOJBKO OT MIJIOTHOCTH Ti-
SJIEKTPOHHOM CHCTEeMbI 0€H30JbHOTO KOJIBIIa, HO U OT €€ MOABUIKHOCTH.
ITosToMy pu KOMILIEKTOBAHUY BLIOOPKY HEOOXOAUMO OTAENATH COeIN-
HeHUSA C PasHOI CTeeHbI0 THOPUAN3AIINY aTOMAa yriIepoia, CBI3aHHOTO
C 3aMeCTUTEJIEM.

4. BBIBOAbI

OcHOBHEIE PEe3YJbTATHI, BBITTOJHEHHOTO COIIOCTABUTEJILHOTO aHaJImM3a
3HaueHU pacTBopumMocTeii hynnepeHa Cgy ¢ PUBUKO-XUMUUECKUMH IIa-
pamMeTpaMu MOJIEKYJ PACTBOPUTEJIEH, 3aKJII0UAIOTCS B CIAeAYIOITEeM:

— BLIIIOJIHEH COIIOCTAaBUTEJILHBIN aHAJN3 3HAUYEHNT PACTBOPHUMOCTEH
dynnepena Cq ¢ PUBUKO-XUMUUYECKUMHU MIapaMeTpaMi MOJIEKYJ pac-
TBOPUTEJIEH, 1A BEIIBICHUA MeXaHnnsMa peaxiinii pactBopeHus Ce;

— YCTaHOBJIEHO, UTO pacTBopeHUe (Qyrmepera Cq, ABIAETCA PeaKIu-
el MeKMOJIEKYJIIPHOTO JOHOPHO-aKIIeIITOPHOIO0 B3aNMOJAEMCTBUSA C IIe-
peHoCOM 3apsia, IPUBOAAIIEr0 K 00pa30oBaHMIO KOMILJIEKCOB C IIEPEeHO-
coM 3apsana;

— oIIpenesieH0, UYTO KOHCTAHTA PABHOBECUS PEAKIIUU PACTBOPEHUA
Cqo unucaenno paBHa pacTBopuMocTu Cgy, UTO AAaeT BO3MOKHOCTHL HC-
MOJIL30BaTh 3HaAuUeHUA pacTBOpuMOCTU Cgy B KauecTBe MephI T-3JIeK-
TPOHHOII CUJIBI MOJIEKYJIBI PACTBOPUTEJI;

— OTKPBHIT 3(h(eKT MpAMON ITPOIOPIIMOHAJIBPHOCTY MEXK Y MOTeHIT1A-
JaMU MOHHU3AIIUU MOJEKYJ MOHO3aMeIeHHBIX 0eH30Ja, COAepIKalllux
3aMeCTUTEJIN IIePBOr0 POJa, C IJIOTHOCTHIO T-3JIEKTPOHHOHM CHCTEMBI
0eH30JIbHOTO APa, KOTOPBIH MBI HazBaau 3hGHeKTOM IIOTeHIAaIa MOH-
sarun — «IhdheKrT-Pl»;

— BBICKAa3aHO IIPEAIOJOMKEeHNe O TOM, UTO BHYTPUMOJEKYJIAPHBIN
TmepeHoc 3apfAja HeoAeJeHHON Imaphl p-3JIEKTPOHOB 3aMECTUTEJNA B Ti-
SJIEKTPOHHYIO cHCcTeMy 6eH30JLHOTO AApa He 3aBUCUT OT 3JeKTPOOTPH-
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IATEeJbHOCTH 3aMECTHUTEJIS, TaK Ke KaK MeXKMOJEKYJISPHBIN IIepeHoC
3apAna OT MOJIEKYJIBI-I0HOPa Ha MOJIEKYJIY-aKIIelITOD He 3aBUCHUT OT II0-
TEHIINAJIOB HOHU3AIINY B3ANMOIECTBYOIIINX MOJIEKY.JI;

— BIIEPBBIE IMOJYYEHBLI 3HAUCHUS JEKTPOOTPHUIIATEIBHOCTE U Me-
30MepHBIX 3(h(PEeKTOB alKUJILHBIX 3aMeCTUTe el 6eH30.1a.
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