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£.00.06 —«Fwpdpudn kyniyuwyhtt thugnipjniuubp» dwubwghwnnipjudp
phuhwljut ghnnipniuubph ngnjninph ghnnwljut wmunhdwuh huygdw
wnklwjununipjut

vcavuahprr

BrEdUL-2013 p.

HAILIMOHAJIBHAA AKAJEMHUI HAYK PECIYBJIMKU APMEHUA
HAYYHO-TEXHOJIOTUYECKUI IIEHTP
OPTAHUYECKON U ®APMAIEBTUYECKOM XMMUU

AYPTAPAH HAPUHE AHXEJIOEBHA

CUHTE3 U UCCJIEJOBAHME HOBBIX 3JIEKTPOAKTUBHBIX 1
KOMIIVIEKCOOBPA3YIOIIUX ITIOJIMMEPOB

ABTOPE®EPAT

IUCCEepPTAIY Ha COUCKAHME YIeHOH CTelleHN
ZIOKTOpa XMMUYECKUX HayK
o crrertransHocTH 02.00.06 —“BricoKOMOIeKyIApHbIe COefUHEHUA

Epesan-2013
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Uunkbwlunum pjut phdwb hwuwnwunly B Bphwth yhnwljwh hwdwjuwpuih
phuuh $ulmyunbinh ghwlpat nphproud

Qhunuljut junphpyunm*
ph. ghw. ynjunnp, ypnd. U. 2. tmpqupyult

NMuwownnuljut pinghdwjunuibtp®

wkjul. ghwn. gnijnnp E.U. Nuijubyub
phu. ghw. nnljuninp U.Q. Qphgnpyuits
phu. ghw. nnljnnp, wpnd. N.U. Zupnipiniiyut
Unwowwnup juquuljbpynipmi’ Zupuunuth wknwlwh fwpunupughnuljul hwduwjuwpuh

Uwnbkiwjununipjut yuonwwinipniip juywbwne 2013 p. dwpnh 28-ht dudp 142 -ht 22 @UU Opqutwfui b
nhnugnpswljui phuhuyh ghnwnbinnghwlwh jEunpnund gnpénn 22 £NZ2-h opquitwljut phuhuyh 010
dwutwmghwnwlub panphpnh thuwnnud (0014, p. Gphwt, Uquunnipjul wynn. 26)

Uwnbkbwhnunipjubp jupkjh Eswinputug 22 @UU O @SY-h gpunupuimid:

Utnuwughpt wnwpyws £ 2013p thtwpduph 28-hu

Uwubwghnwlwb junphpnh ghntuljub
PWRWINLI W], P.G.- Q.U. Uuupjuh

Tema guccepranum yTBepXK/ileHa Ha yYeHOM COBETe XMMMYECKOTO GaKyIbTeTa
EpeBanckoro rocy1apcTBeHHOTO YHHBEPCHUTETa

Hayumsrit KOHCYABTaHT:

JOKTOD XHM. HayK, IIpodeccop AA. [lyprapsau

OdunuansHble OIMIOHEHTH:

ZokTop TexH. Hayk D.C. Bockanaun
JOKTOp XMM. HayK C.I'. T’puropaun
JIOKTOD XHM. HayK, IIpodeccop P.C. ApyTionau
Bemymas oprammsama: ApMAHCKHHE TOCYZapCTBEeHHBIH HMIDKeHEpHBIH YHHBEPCHTET

3amura guccepranuu cocrourcs 28-ro mapra 2013 r. B 149 wyacoB Ha 3acesaHuu crieluanusuposanHoro copera BAK 010
o opraxuyecko xumuw, geicrayromero B HTL O®X HAH PA (0014, r. Epesan, mp. AzaryTsau 26)
C puccepranyeit MOXXHO o3HaKoMuThCsi B 6ubaroreke HTI OOPX HAH PA.

Adropedepar pasocian 28-ro despans 2013 r.

VyeHsIil cexperapb
CIIeIIMaIN30BaHHOIO COBETA, K. X.H. T'"M. Maxapsu
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OBIIASA XAPAKTEPUCTHUKA PABOTHBI

AKTyalIbHOCTh TeMbl. II3BeCTHO, 4YTO OAHMM U3 CHIbHEHIIMX MO JAeicTBHIO M Haubolee pacnpocTPaHEHHBIM
XMMHYECKHUM 3arps3HEHHEM SBJIAETCS 3arpsi3HEHHE OKpYXKaIOIeH cpelbl TSDKEIBIMU MeTaldaMH, TaKk Kak OHHM 00JajaloT
CMOCOOHOCTBIO K MHOT000Pa3HbIM XMMHUYECKUM, (DU3MKO-XUMHYECKUM M OHOIOTMYECKMM BO3JAeHCTBUSM. BogopacTBopumble H
HEpacTBOPUMEIE MOJIUMEpEI, COJEpIKall[ie KeTOTHONBHEIE, alleTHIIalleTOHOBbIE, KeTOCYIb(OHATHbIE, aMHHO-, a30- U TPUa3eHOBBIC
TpynIsl 001anasi XOPOINMU KOMIUIEKCOOOPa3yIOIUMI 1 HOHOOOMEHHBIMU CBOMCTBAMH, MOTYT HPUMEHSTLCS [UIS yIAleHHUsI HOHOB
TSDKEJIBIX METaJUIOB M3 CTOYHBIX BoA. O(OpMMIOCH U YCIICIIHO pa3BHBAETCS HOBOE HANPABICHHE MX MPAKTUYECKOTO HCIIOIB30Ba-
HUS: METOJ| YAEp>KMBAHUS HOHOB METAJUIOB B BHUJIC KOMIUIEKCOB C ITOJMMEPHBIMH peareHTaMu IpH MeMOpaHHOH (uibTpamuw,
HOBBII METOJ pa3jielieHust U KOHIIEHTPUPOBAHH HOHOB METAIOB. B mocieHue rofsl yCTaHOBIIEHO, YTO MPUMEHEHHE BOJAOPACTBO-
PHMBIX KOMIIIEKCOOOPa3yIOLIMX MONUMEPOB MEPCIEKTUBHO B XMMHUUYECKOM aHanmu3e. [loaumepsl ¢ aleTHIalieTOHOBBIMU TPYNIaMu
MPUMEHSAIOTCS TaKXKe U B OPraHUUECKOM CHHTE3€, aHATMTHUECKOH XUMUH JUIs ONIPEIeNICHUs] HEKOTOPBIX MOHOB METAJLIOB, B KAueCT-
BE KaTaJIM3aTOPOB, U JUI CUHTE3a METAJUNIOOPTaHUYECKUX MOIHMMEPOB MyTeM KOOPAMWHAIMU JUKETOHOBBIX IPYII C HOHAMHU MeETall-
10B. HexoTopsle KoMILIeKco0OpasyIomue MOIHaHHOHEI, 00J1aJaloT TakXKe M IPOTHBOOITYXO0JIEBOH, UMMYHOCTUMYJIPYIOIIEH, HHTEP-
(epoHOTeHHOIT aKTUBHOCTBI0. [T0JIMKETOTHOIBI, MOT'YT IPUMEHSTBCS I U3TOTOBJICHNS KOHTAKTHBIX JIMH3. [10onucyabhOKUCIOTE —
MOJIUAICKTPOIIUTBL, KOTOPBIC SIBIIAIOTCS IPEIMETOM IOCTOSHHOI'O HCCIIEA0BAHUS B CBSA3U C UX Ba)KHOU POJIBIO B XKUBOM MIPUPOJE U B
TeXHHKE. VX MHPOKO MPUMEHSIOT KaK AUCTIEPTUPYIOINE areHThl, yMITYUTENIN BOAbI, KOATYJSIHTHI ¥ (DIOKYISTHTEL, IPH IUTHXTOBKE,
KpallleHU! M OKOHYATEeIbHOH OTHeNIKe BONOKOH. JlomupoBaHUE KMH IOJMAHWINHA IHOPUBOJUT HE TOJIBKO K YBEIMYCHUIO
JIEKTPOIPOBOAHOCTH, HO U K 00Pa30BaHHIO XOPOLIMX IUIEHOK. DJIEKTPOAKTUBHBIC M KOMIUIEKCOOOpa3yoIiie HoJIMMepbl Oiaronaps
UX YHHUKalIbHBIM CBOWCTBAM MPUMEHSIOTCA M OyayT TNPHUMEHSTHCS B pa3HBIX OONACTAX HOBBIX TEXHOJOTHH TakKHX Kak
MHKpPO3JIEKTPOHHUKA, KONUPOBAIBHBIE aMNapaThbl, Ja3epHbIE M ILBETHBIE IPHHTEPHI, OPraHUYECKHE BIIEKTPOIIOMUHECIIEHTHBIE
YCTPOIicTBa, OMO- U XEMOCEHCOPHBIE MPUOOPBI, HCKYCCTBEHHBIE MBIIIIIBI ¥ T.J. IHTEpec NPEACTaBIsIOT KaK MOJIUCOIPSHKCHHBIE, TaK
U HETIOJHCONPSIKEHHBIE TOMMMEpBl. B mocnenHee BpeMsi HHTEHCHUBHO HCCIEIYIOTCS UX MOH-PaJUKaNbHBIE CONH M KOMIUIEKCHI C
nepeHocoM 3apsaja. Ilonumepsl, conepxaliye B IOJIUMEPHOHN LENH KaK AJIEKTPOHOAKLIEITOPHBIE, TaK U JJIEKTPOHOIOHOPHBIC IPYIIIIbI
MEHee U3y4eHBI U M3BECTHO TAK’Ke, YTO TaKHe ITOJIMMEPHI, IPOSBISIOT HHTEPECHbIE (POTOIIEKTPHUECKIE CBOMCTBA W, B OCHOBHOM,
OoJiee BBICOKYIO 3JIEKTPOIPOBOJUMOCTE, YEM KOMITO3HMI[MH COOTBETCTBEHHBIX I'OMOIIOIMMEPOB. VI3BECTHBI M MHTEHCHUBHO HCCIIE-
IYIOTCS TIOJIMMEPHI C JIEKTPOHOTOHOPHBIMU CBOMCTBAMH - NOJHALETHIICH, TOMNU(EHUIICH, TOJUBIHHIIKapOa3on u T.1.. [lommeps
K€ C JIIEKTPOHOAKIIENITOPHBIMU CBOMCTBAMU MAJI0 M3BECTHBI U MX 3JIEKTPUYECKHE CBOMCTBA MOYTH HE MCCIIEIOBaHbI, HECMOTPS Ha
TO, YTO OHU 110 CPABHEHUIO C 3TEKTPOHOIOHOPHBIMHU MOIUMEPAMH UMEIOT TO MIPEUMYIIECTBO, YTO 00JIee YCTONUMBHI K OKUCITHTEISM,
B OCOOEHHOCTH K KHCIOpoAy Bo3ayxa. Ilomumepel, copepskaliye aMHHOTPYIIBI, XOPOILIO MCCIEIOBAHBI B KaueCTBE 3NEKTPO-
aKTUBHBIX TIOJMMEPOB U HEKOTOPbIE U3 HHUX MOTYyYHIM MpakTH4ecKoe npuMmeHeHHe. OHU MHTEPECHbI TAKXKE TEM, UTO MPOSBISIOT
(hOTONPOBOHOCTB, @ TIOCIIE JONMPOBAHNS IPUOOPETAIOT M ITOJIYIIPOBOJHUKOBBIE CBOICTBA.

[onnanwmma 3aHMMaeT cBoe 0cO000€ MECTO CpPeId JJICKTPOAKTUBHBEIX MOJUCONPSDKEHHBIX IOJIMMEpOB Oiaromapst
CTaOWIBHOCTH K BO3JICHCTBHIO OKpY)KAIlleH Cpeabl, JIETKOMY U JELIEBOMY CHOCOOY ITOJy4eHHSI U CBOUM YHHKAIBHBIM CBOWCTBAM U
HMMeeT IIMPOKHH CIIEKTP BO3MOXHBIX IIPUMEHEHHUH B Ka4eCTBE aHTHKOPPO3MOHHOTO CPEACTBA, B aKKyMYJLITOPHBIX Oarapesx, st
pasJeneHus ra30B U TPYIHOPa3AeIUMBIX KUAKOCTEH, B KaueCTBE OHO- U XEMOCEHCOPOB U T.J. Pa3BuTne TEXHOIOINYECKHUX acleKTOB
XMMHHU TIOJMAaHWJIMHA B OCHOBHOM HJIET IO JIByM HaIpaBJICHUSIM: pa3pabOTKa HOBBIX METOAOB CHHTE3a M pacCIIMpeHHe Kpyra
MOHOMEPOB OKHCIUTENbHOH MoNMuMepu3alui. B psagy MOIMCONMpPSIKEHHBIX 3JIEKTPOAKTUBHBIX IOJIMMEPOB OTHOCUTENBHO MAalo
HCCIeI0OBaHbl MONUMEPBI, COAEpIKalllie apoMaTUUeCKHe a30TPYMIbl B OCHOBHOH IeNH M B OOKOBBIX Ipymmax. Takue MonuMepsl
BBI3BIBAIOT OIPEACICHHBI HHTEpPEC B CBA3M C BO3MOXKHOCTBIO UX IIPUMEHEHUs B ONTUYECKUX YCTPONCTBAX, B ONTHYCCKOH
BEIYHCIIUTEIFHON TEXHUKE, I COXpaHEHHsT HH(POPMAIMH Ha ITOJMMEPHOH IIeHKe, KOHBEPCHHU JUTIMHBI CBETOBBIX BOJH, B KaueCTBE
JIEKTPOJa AJI JIydeHCIlycKaroero quoaa u ap. CuHTe3 21eKTpOIpOBOASIILIEIO MOIUMEPA, COYETAIOIIEr0 B OCHOBHOM IOJIMMEPHOI
LleNY aMUHO- M a30rPYIIbl aKTyaJleH TEM, YTO IIOJIyYCHHBIC MOIMMEpbl, COBMEINAs CBOWCTBA IOJIMAHUIMHA U IOJIHA30apPUIICHOB,
MOTYT 00J1a/1aTh HOBBIMH CIIELU(UUECKUMH CBOHCTBAMH.

W3BeCcTHO, YTO HEOAHOPOAHOCTb CTPYKTYPHI HOJMMEPOB NMPUBOIMUT K YXYAIIEHUIO (GU3MIECKHX, B YACTHOCTH, NEKTPH-
YECKUX, CBOMCTB. M3BECTHO Tak e, 4TO 3JIEKTPUUYECKUE CBOMCTBA IIOJIMMEPOB 3aBUCAT OT HAJIMYMA 3aMECTUTEIIEH B OCHOBHOM LieIU
U 3aMelleHHe KaK B IIUKJIE, TaK M y aTOMa a30Ta U B MOJIUIHUPPOIIE U B IOJMAHWINHE B OCHOBHOM IIPUBOAAT K MOTEPE MPOBOAUMOCTH
W TepMHYecKoil crabwmibHOCTH. OIHAKO Takoe BO3JEHCTBHE HE OAHO3HAYHO, SIPKHM IPUMEPOM JpaMaTHYECKHX W3MEHEHUH B
9JIEKTPOIPOBOAHOCTH IPOBOASAIINX TIOJIMMEPOB OT 3aMelIeHus sBisieTcs nouu(3-ankokcurrnodeH). HeoxnozHayHOCTE 9THX U3MEHe-
HUM, a TaKKe U OJHO3HAYHOE YBEJIUYEHHE PACTBOPUMOCTH MIPH 3aMEILEHHUAX B CIPYKTYpE CONPSKEHHOrO MOJIUMEpa TOJIKAET UCCie-
JIoBaTelIeH Ha U3yYCHUE 3aBUCUMOCTH DIIEKTPOIPOBOJHOCTH OT 3aMCLICHUS.

Jpyras rpynmna noauMepoB, KOTOpasi Majo UCCIIE0BaHa C TOUKU 3PEHUS JIEKTPUUECKHUX CBOMCTB U HOBBIX BO3MOXHOCTEN
MPUMEHEHHs, U IPOMBIIITIEHHBIN CHHTE3 KOTOPOH JIETKO OCYLIECTBUM, 110 HAallleMy MHEHHUIO COCTaBIISIOT CONPSIKEHHBIE B OCHOBHOI
LENH MoNUTpHazeHmnapuieHsl. OHU MOTYT ObITh MHTEPECHBI B KAUECTBE JNIEKTPOAKTUBHBIX MOIMMEPOB Oi1arofapsi HX cBO€oOpa3Hoit
XUMHYECKOU CTPYKTYpE, HAJIMYUS TAYTOMEPHBIX U E,Z 130MepHbIX (opM, a Tak jxe KOMIUIEKCOOOPa3yOIInX CBOUCTB.

Ileab pa6otbl. Pa3paboTka crioco0OB CHHTE3a HOBBIX JIEKTPOAKTUBHBIX M KOMILUIEKCOOOPA3yIOIIMX IOJMMEPOB: a) Ha
OCHOBE AIIOKCUIUPOBAHHOTO ITOJIUXJIOPONIPEHa; 0) METOIOM CONOIMMEPH3AIINH HIEKTPOHOAKIEITOPHBIX U AJIEKTPOHOMOHOPHBIX MO-
HOMEPOB; B) IOJIMKOH/ICHCAIME XJIOpaHIIa ¢ OMCAaHNOHAMHY; I') OKUCIIMTEIIBHON IoIMMepu3anueii 4-aMuH0a300€H301a; 1) a30code-
TaHHEM apOMaTHUECKNX OWMCIMAa30HMEBBIX COJIeH ¢ y-(eHmIeHIuaMuHOM, N-aneTHiau(eHmIaMIHOM 1 apOMaTHIECKUMH JTHAMH-
Hamu. MccnenoBaHue MOJIyYeHHBIX OJMMEPOB C LEIbIO BBISBICHUS HAIPABICHUS UX IPUMEHECHHUS.

Hayunasi HoBu3Ha. Pa3paGoTaHsl HOBBIE METOABI CHHTE3a HOBBIX KOMIUIEKCOOOPA3yIOUIMX U 3IEKTPOAKTUBHBIX
MOJMMEPOB HAa OCHOBAHMH NPOMBIIIJIEHHOTO MONUMepa — MOJNUXIOpONpeHa. TakuM o0pa3oM CHHTE3HUpPOBaHbI alleTHIIAIETOHOBBIE,
MaJIOHO3()MPHBIE, MEPKAIITAHOBBIC, CYIb(OKUCIOTHBIE H AMUHOTPYIII COJEPIKAILNE HOBBIEC TIOJIMMEPBI.

BriepBble nccneioBaHa CONOIMMEPHU3ALHS #-TUMETHIAMUHOOEH3aIbIETHAA C aKPHIIOHUTPUIIOM M METHIIAKPUIATOM, a TaK-
K€ KaTHOHHAs MOJMMEpU3aLus v, y-AUIHAHOMUMEIOHUTPUIA U MOTyYEHbl MOTMMEPBI COAEPHKAIINE HIEKTPOHOJOHOPHBIE M 3JIEK-
TPOHOAKIENTOPHBIE TPYIIIBI, KOTOPbIE UMEIOT 00Jiee BEICOKYIO 3JIEKTPOIPOBOIHOCT, Y€M KOMIIO3HIMH COOTBETCTBEHHBIX I'OMO-
nonuMepoB. IIpeioikeHbl HOBBIE KPUTEPUU, XapaKTEPU3YIOIIME TEHACHIMI0O MOHOMEPOB K YEpPEIOBAHUIO, C HCIOIb30BAaHHEM
BEpOATHOCTEH peakuuu pocTa nenu. CpaBHEHHEM HOBBIX KPUTEPUEB CO CTAPBIMHU, BBIIBJICHO IIPEUMYIIECTBO HOBBIX.
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MeTo0M pasuKaIbHO COMOIIMMEpH3aniy ObLT ITOTYYeH HOBBIA THUI CHIEHOAKIEIITOPHOTO MOJIMMEPa HAa OCHOBE MaJeH-
HOBOTro aHruapuna u 1,3-nuxnopOyreHa-2 u yCTaHOBJIEHO, YTO UMEET MECTO CHIBHOE JOHOPHO-aKIENTOPHOE B3aUMOCHCTBHE MEXK-
Jly TIOJIy4€HHBIM COMOIUMEPOM U JUMETHIICYIB(OKCUAOM, BIIOCIEACTBUH COMPOBOXKAAIONIMIiCA Teperpynuposkoii ITymmepepa. Pas-
paboTaH crocob MoJyueHHUs NEKTPOHOAKLENITOPHBIX MOJIMMEPOB B3anMoeiicTBieM auannoHoB (1,1,2,2-reTpanuanstananug, n-de-
HUJIEH-0UC-(TTPONAaHAUHUTPUWIANUA) U NPONaHAMHUTPUIAUMI) C XJOpaHuiaoM. MccinenoBaHa 351€KTPONPOBOJHOCTD MONYYEHHBIX
TOJIMMEPOB U X KOMIIO3UIUH KaK C IOJMMEepaMy COAEPKAIMUMH JICKTPOHOIOHOPHBIC TPYIIIBL, TaK U C HOAOM. Y IeNIbHBIE COIPO-
THBJICHH M3MeHsoTCs B npenenax 10°- 10 Om x ex”’, smeprus akTupanuu >nexrpornposoasoctu 0,22-2,73 5B,

YcTaHOBIEHO, YTO NPH B3aMMOJEHCTBUM AMHATPUEBUX IPOM3BOAHBIX JUATHIOBOTO 3(upa o,B-IualeTHISTHTapHON KHC-
JIOTHI W aIleTOYKCYCHOTo 3(Hpa ¢ XJIOPAHWIOM HPOTEKaeT peakius Muxasis, JH00 ¢ MOCIEAyIONMM OTIIEIIEHHEM XJIopa JIH00
nakroHu3anueil. C mespio MoTydeHus MoJIUMepa ¢ XHHOHOANMETaHOBBIMH €IMHUIIAMH, HCCIIE0BaHA peakiys 1,4-nnuKIorekcaiona
¢ 1,2-au(umaHaneToKCcu)3TaHOM B IPUCYTCTBUU MUPHIMHA U TPOBEICHO JETHAPUPOBAHUE MONTYIEHHOTO MONIMMEpA B allETOHUTPHIIE.

HccnenoBana 3aBUCHMOCTb 3JIEKTPONPOBOJHOCTH OT CONPSKEHHOCTH OCHOBHOM IENH TOJMHMEpa CPaBHEHHUEM 3JIEKTPO-
MPOBOJHOCTEH CONPSKEHHBIX MOJIUMEPOB, MOIYUYEHHBIX H3BECTHBIMH METOAAMH C HECOMPS)KEHHBIMH. Y CTAHOBIIEHO, YTO HA MOJIEKY-
JISIPHOM YPOBHE 3JIEKTPONPOBOAAIINE LIEHTPHI MOYTH HE OTIMYAIOTCS APYT OT Apyra u Gonee BBICOKHE 3HAYEHHs 3IIEKTPONPOBOI-
HOCTH COTIPSDKEHHBIX MOJIMMEPOB, BEPOSITHO, 00YCIOBICHBI 00I€e KOMIIAKTHOH YITaKOBKOH MaKpPOMOJEKYJL.

BriepBble nua3zoTHpoBaHUEM 7- U M-(EHIICHINAMUHOB U MOCIIEAYIOMNM a30COYETaHUEM C M-(DECHWICHINAMUHOM MOJTy-
YeHBI TIOJIUMEPHI COoJepIKallye a30-, aMHHO-, a TaKoKe AUTHIPOOCH3TPHUA30IIbHEIE TPYMITEL. OKHCICHHEM MOJIMMepa IOIYISeHHOTO U3
n-(heHWICHMaMHHA TI0JTyIeH HOBBIM MOIUMEp, COAEpIKAINA OeH3TPHA30JIbHbIC AMHHIBI B OCHOBHOH Ileny. BriepBhle U3 fenieBoro
M-(hEeHUIIEHAMaMIHA JOCTYITHBIM CIIOCOOOM MONydYeHBI TOJIMMEPHI, KOTOPBIE, OyayuH JOMMPOBAHHBIMU HOJOM U NMEPXIOPHOH KUCIIO-
TOH, MPOSABIAIOT MOJTYNPOBOIHHKOBBIE CBOMCTBA CO CpelHEW M HU3KOH 3IEKTPONPOBOIHOCTHIO. DJIEKTPONPOBOAHOCTD YBEIMYH-
BaeTcs B cirydae noza 10 0.2 C x x| mepxnoproit kucnotst o 7 x 107 C x ar’.

BrepBble nccnenoBaHa XMMHYECKasi OKHCIUTENbHAs MONUMepU3anus 4-aMHHOa300€H301a O ASHCTBHEM HOJ1a, TEPOKCH-
nucyibgara kaaus, xaopuaa skenesa (I1I), Ouxpomara kanus, mepMaHraHata Kajiusi ¥ ero COMOJIMMEpU3anus ¢ TU(GEHUIAMHHOM 10
JeHCTBUEM IEPOKCHANCYIIb(ATa KalIns: UCCIeJOBAaHEl 3aBUCUMOCTH JIEKTPOIPOBOJHOCTH, TapaMeTpoB ciekTpoB OIIP oT riryGuHb!
JonupoBaHus nogoM. IlomydeHHsle TaHHBIe 0000IIEHB! CPaBHEHNEM C M3BECTHBIMHU B JIMTEpaType NaHHBIMHU. BrepBble nokaszaHo,
YTO y JAONUPOBAHHBIX HOJIOM IMOJIMMEPOB CIMHBI JOKAIM30BaHBl B OCHOBHOM Ha JIByX aTOMax a30Ta a3orpymi. Brepseie cuHTe3H-
poBanbl nonu(azo-1,4-gpenmnenumuno-1,4-penunen) u ero N-aneTws NpOU3BOAHBIE U MCCIEAOBaHA 3aBUCUMOCTh 3JEKTPONPOBO-
HOCTH, mapameTpoB criekTpoB DIIP oT creneHn aneTHIMpoBaHUsT aMUHOrpym noju(aso-1,4-gpenunenumuno-1,4-gpenunnena) npu
JonupoBaHuu nogoM. HaiiieHo, uTo 3HaueHns yKa3aHHBIX TAPAMETPOB HE 3aBHUCSAT OT CTENCHH alleTHINPOBAHNS AMHHO TPYIIIL.

CHHTE3UpOBaHBl TIOJNMMEPHI, COAEpKallue B IOJUMEpHOI mnemu 1-tpmasen-1,3-aumibHble, 1,4-(QeHHICHOBBIC WIN
1u-1,4-peHnneHoBble, a Takke a30-n-(peHHICHOBBIE M TpHa3eH-n-(EeHMICHOBBIE TPYIIBL. Brepsble HcclenoBaHO AONUPOBAHHE
TIOJIMMEPOB, COJEPIKAINX TPUa3eHOBBIE IPYNIIBL. B pe3ynbraTe MOMMPOBaHUS HOJOM H NMEPXJIOPHON KUCIOTOH MOIMMEpPHI Iprodpe-
TaloT IOJIyIPOBOJHHUKOBEIE CBOMCTBAa. BakHON OCOOEHHOCTBIO MCCIICOBAHHBIX MOJIMUMEPOB SBISETCS TO, YTO OHU JIOMHPYIOTCS
COJISIHOM KHUCJIOTOM.

IlpakTHYecKkasi IEHHOCTb. Pe3ynpTaTel paboThl MO3BONSIOT PEKOMEHAOBaTb HOBBIE IOJMMEPHI HAa OCHOBE
MPOU3BOJICTBEHHOIO MOJMMEPA — MONUXJIOPONPEHA B Ka4eCTBE KOMILIEKCOOOpas3yromux U MOHUTOB. IIpoaykThl B3aumozaeicTBHs
SMOKCH/IA TIONMXIOPONPEHA ¢ ALETHIAETOHOM 00pa3yIoT KOMIUIEKCH ¢ MoHamu MeTamtoB (Cu’’) B JM®A u OHH MOTIOMAIOT
noHsl Menu u3 BogHoro pactBopa (COE 3,6 moake/2). BzaumonelicTBHEM 3MOKCHIMPOBAHHOTO MONUXJIOpONpeHa u moiu(1-xmop-2-
OyraHoH-1,4-unn-co-2-xmnop-1-0yren-1,4-qumna) ¢ cynsGUIOM HaTpUs MOTYyYCHB! IIOJUTHOINBI, KOTOPBIE UMEIOT CaMyI0 BBEICOKYIO
oOMeHHYI0 eMKocTh 110 noHy prytH (II), paBHyro 11,9 make/e, a ¢ cynbduroM u GHCYIbGUTOM HATPUS MOJIYUCHBI IMOIHUCYIBHO-
KHCJIOTHI MMEIOINe CTAaTHUECKYyI0 OOMCHHYIO €MKOCTh paBHOI 4,6 moke/z mo KOH, a B3ammopeiictBuem momu(1-anerokcu-1,2-
nuxiop-1,4-0yranauni-co- 1 -xaop-1-0yren-1,4-muuna) ¢ au(2-aMHHO3THII)aMUHOM — UMEIOLIHE CTATHYECKYI0 OOMEHHYIO €MKOCTh
no HCl pasnoii 4,5 — 5,1 moke/e u 9,8 mdK6/2, eciu OIUMeEp MPeABapUTEILHO MOABEPrHyT Habyxanuto B JIM®DA. YcraHoBieHO, YTO
HPOAYKT B3aWMOJEHCTBUS HATPUEBOrO MPOM3BOJHOTO IMATHIOBOrO 3(Hpa MaJIOHOBOIl KHCIOTHI € SMOKCHIAMH HOJIMXJIOPOIPEHa
THAPOIN3yeTcs € 00pa3oBaHHEM MONMKApOOHOBBIX KHCIOT, KOTOPbIEé MOTYTh TPOSIBISTE OHONOTMYECKYIO aKTHBHOCTb.
Tonncynb(OKUCIOTE UCTIONB3YIOTCS TAKKe B KAUECTBE JIOIAHTA IOJIMAHMINHA, C XOPOIIMMH IUICHKOOOPa3yIOIUMU CBOWCTBAMH.
SIBISISICH  TIOJIMAJIEKTPOJINTAMA OHHM MOTYT OBITH IIPUMEHEHBI KaK JUCIEPrHPYIONIME areHThl, YMATYUTENIN BOJBI, KOATYJSIHTH U
(ITOKYIISIHTHI, IPH HITUXTOBKE, KPAIICHUH ¥ OKOHYATEIHHON OTIENKE BOJIOKOH H T.I. Bce moiydeHHBIe OCTaNbHBIEC IOJIHMMEPHI Kak
CONPSDKEHHBIE, TaK M HECONPSDKEHHBIE, IT0CNIE JOMMPOBAHUS HOIOM, MEPXJIIOPHOH, a B HEKOTOPBIX CIydasX U COJSTHOW KHCIIOTaMH,
IPOSBIIOT AEKTPONPOBOIHOCTH B pezenax 107 - 107 C X y! i MOryT npuMeHAThCS B 06/1aCTAX IPUMEHEHHS HOTYIPOBOTHHKOB.

Amnpo6anusi pa6oTbl. OCHOBHBIC TOJIOKEHHS TUCCEPTAIMU JOJIOKEHBI Ha MEXIYyHApOIHBIX KoH(pepeHmusx: “European
Polymer Congress-2005”, Mocksa, 2005; “Frontiers in polymer science” Poly-2009, Maitun, 2009; «2™ International Caucasian
Symposium on Polymers and Advanced Materials”, Towmmcu, 2010; "Conducting Polymers”, I1para, 2010.

My6ankanuu. OcHOBHOE cofepKaHUE AUCCEPTAIMOHHON pabOTHI M3JI0XKEHO B 27-X CTaThsAX M 4-X Te3Hcax JOKJIAJOB
KOH(pepeHIHH.

O0BeM u cTpyKTYypa padoThl. [luccepTanuoHHas paboTa nsioxeHa Ha 246 cTpaHuIax KOMITIOTepHOro Habopa. CocTout
13 BBEJCHHUS, JIUTEPATYpHOro 0030pa, TEOPETHUECKOH U HKCIePUMEHTANbHON yacTell, BBIBOJOB, 27 Tabnun u 84 pUCYHKOB, CIIHMCKa
nuTHpyemoit ureparypsl (480 6nbanorpaguueckux CChLIOK).
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OCHOBHOE COJEPXAHUE PABOTbBI

IIpencraBnsiemMass paboTa MOCBSIIEHA CHHTE3y M HCCIIEIOBAHHUIO HOBBIX JJIEKTPOAKTHBHBIX M KOMILIEKCOOOPA3YIOIINX
MONUMEPOB, KOTOPBIE Pa3[eleHbl Ha IBE TPYMIBl — B OCHOBHOH II€MM HECONpPSIKEHHbIE M B OCHOBHOM IIETIH COINpSKEHHBIE.
HccnenoBanneM KOMIIIEKCOOOpa3oBaHusi, 3mekTponpoBogHocTH, OIIP  xapakTepucTuK MONYy4YEHHBIX MOIMMEPOB BBISBICHBI
BO3MOXXHBIE 00JIaCTH MPUMEHEHHS.

1. CHHTE3 HOBBIX 3JIEKTPOAKTHUBHBIX U KOMJIEKCOOBPA3YIOIIUX
HECOIIPA’)KEHHBIX ITIOJIUMEPOB

1.1. CunTe3 M Hcc/Ie0BaHUe HEKOTOPBbIX IOJMMEPOB, COACPKALIMX
JJIEKTPOHOAKUENITOPHLIEC U 3JICKTPOHOAOHOPHBIC IPYNIIbLI

TTomumepsl, cojepkamme Kak SJIEKTPOHOAKICITOPHBIC, TaK U AJIEKTPOHOJIOHOPHBIC TPYIIILI, OTIIMYAIOTCS MO DIICKTPH-
YECKHM H KOMIUICKCOOOPA3YIOIUM CBOWCTBAM OT MMOJMMEP-HHU3KOMOJCKYJSIPHBIX W IOJUMEP-IIOJMMEPHBIX CHCTEM U MEHeEe
n3ydeHbl. Takue MoIMMephl, MPOSIBITIOT HHTEPECHBIC (POTOIIEKTPHUUECCKHE CBOIMCTBA.

C [eNmpl0 TONYYCHHS COMOJIHMEPOB, COJCPXKAIINX JOHOPHBIE W AaKICNTOPHBIC TPYMIIBI W WCCICAOBAHHS BIUSHUS
3aMecTuTeNs B OCH30JBHOM KOJbLIE OCH3aJBJICTHAA HAa €ro OTHOCHTENBHYIO AKTUBHOCTh IPH aHHOHHOHM CONOJIMMEpU3alNH,
uccie0BaHa COMONUMepHu3anus n-quMeTuaMuHooensanpaeruna (JMAB) ¢ akpunonutpuinom (AH) u merunakpunatom (MA) u
OIpeeNICHbl OTHOCUTEIbHBIE aKTUBHOCTH 3TUX MOHOMEPOB. [loydyeHHbIe COMoIMMephl UMEIOT CICAYIONUIYIO CTPYKTYPY

c 9 9 c
—HC—O— C CH C—0—
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b H Hd' R th
b
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0}

HC/N\CH R=—C=N. _C< e
i e £ ’ OMe -1

U XapaKTePUCTHIECKYIO Bsi3KOCTh B mpeaenax 0.03-0.04 ox/z. Huzkue MoII. Macchl COMOJIIMMEPOB, BEPOSTHO, 00YCIIOBICHBI peakiueit
pacTymux aHmoHoB ¢ momspHbME —C —— N rpymmamu. Ha OCHOBE JAHHBIX 3aBHCHMOCTH COCTAaBa COIONMMEPA OT COCTAaBa
HCXOJHOI cMecH cAenaH BBIBOJ, 4TO Ipu comoiuMmepusaimu MA c¢ JIMAB (MmoHOMep M») B HccnenoBaHHBIX Mpenenax COCTaBbl
CONOJINMEPOB IIPAaKTUYECKH He 3aBHCSAT OT COCTaBa HCXOMHBIX CMecedl (Hampumep - B NPUCYTCTBHU mpem-OyTHIIaTa JIUTHS
coJiep>KaHue ajlbJeTH/ia B COMOJIMMEPE COCTaBISIET B cpeqHeM 2745 Moi. %) M He omuchiBatoTCs ypaBHeHHeM Maiio u Jlkrouca.
Takue 3aKOHOMEPHOCTH 3aBHCHMOCTH COCTaBa COMOJIMMEpa OT COCTaBa MCXOJHOW cMecu HaOIoAaroTcs, Korga MoHoMep M, He
NPHUCOEANHSETCA K COOCTBEHHOMY aKTUBHOMY LIEHTPY M MpPEAbIIYyIIUE eIHHULBI MOHOMepa M, 3aTpyJHSAIOT €ro MpUCOEIUHEHHE K
aKTUBHOMY LIEHTpY MoHOMepa M,  Mcxons U3 3T0ro, HaMH NPHHATA CIEAYIOLIAs CXeMa PEaKIUK POCTa IETTH:

- k! = = =
3. mym,m; +M, ——'5U—>m2m1m,‘ 7. mmm; +M, —'ﬂz——amlm,m;

- k = = | ¢4 =

: : 1-2)

Ecimm CO6IIIOH8.CTC${ KBa3UCTAIITMOHAPHOCTDL IO YUCITY aKTUBHBIX IICHTPOB, a CKOPOCTHIO pacxoda MOHOMEPOB Ha APYru€ pCakuuu

MOXXHO HpeHe6peqL IO CpaBHEHHUIO C HMX pacxoJaMH Ha pE€aKnuu pocTa LEIIH, MNOJYy4YacTCsa CICAYIOUIEE YpaBHCHUE COCTaBa
cornoJmMepa:

S(r,S$? +28+C)

diM,}/dM,]=1+
(8+CxS+C))
AY
rae 1; =K, /Ky, C=K;, /K};, C, =K}, /Ky, S=[M,}/[M,] 43)

Taxum 06pa3oM ycTaHOBIAEHO, uTo npu conoaumepuzanun IMAB ¢ AH u MA nociaennne aktusHee IMAB, uTto
00bsICHsIETCSl yBeJIUYeHUeM 3JIEKTPOHHOI NMUIOTHOCTH y KapOOHMJIBHOH Ipynibl, BCJeACTBMEe Me30MepHOro 3¢dexra n-
JUMETHJIAMMHO TPyNNbl, a yMeHblIeHHe aKTHBHOCTH /IMADB O0THOCHTEJbHO AKTHBHOIO LIeHTPa MOHOMepa M;, KoTopomy
npeamecrsyer equnnna JIMAB o0bscHAeTCS NPOCTPAHCTBEHHBIM (DAKTOPOM.

W3BecTHO, YTO B KayecTBE KPUTEPUS CKIOHHOCTY MOHOMEPOB K UECPENOBAHUIO IIPU CONOJIMMEPH3ALUU B OCHOBHOM
UCIIOJIB3YIOT IPOU3BENCHUE 11T, . OHAKO 3TOT KPUTEPH UMEET HEOCTATKH:

1. B Tex ciydasx, KOTJa OJHA M3 KOHCTAHT CONMOJMMEpH3aluH (I, WIH T,) paBHAa HYJIIO, MAKCUMalbHAs CKIOHHOCTh
MOHOMEPOB K YepeJOBaHHIO MOJydaeTcs Aake B TOM Cllydae, KOrJa OAWH U3 MOHOMEpPOB OYEHb aKTHBEH, a JPYroid HaCTONBKO
MIACCUBEH, YTO HE MOXET IPUCOCTUHATHCS K COOCTBEHHOMY aKTUBHOMY LICHTY;

2. IpUMEHEHUE B KaUeCTBE KPUTEPUs CKIOHHOCTH MOHOMEPOB K 4EPEJOBAaHUIO IPOU3BEACHHS T, HE JaeT BO3MOXKHOCTH
0XapaKTepu30BaTh MOBEIEHUE MOHOMEPOB IIPU PEAKLIUU C OTAEIbHBIMU aKTHBHBIMH LEHTPaMHU.

Hamu npennoxeHsl Jpyrue KpUTCpUM, XapaKTEpU3YIOIIME TCHICHLUIO MOHOMEPOB K uepeloBaHMI0. B kauecTBe
HCXOJHBIX BEIMYUH HUCIOIb30BaHbl BEPOATHOCTU PEAKLUM POCTA LEMM U KPUTEPUH, BBIPAXKAIOIIUE PACIpPEEICHHEe MOHOMEPHBIX
e[MHULl B conoiuMepe. BeposTHocTH peakuuii JaHHONO aKTHBHOIO LIEHTPAa C KaXKIbIM U3 MOHOMEPOB IIPU OIPEICICHHOW HX

5
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KOHIICHTPAIUK SBJIIOTCS BEIMUMHAMU, OTIPECISIOMMA  OTHOCHTENBHBIC CKOPOCTH PEaKIMU JaHHOTO aKTWBHOTO IIEHTpa C
MoHoMepamu. Ecii BeposITHOCTh peakiiui MOHOMEpa M, ¢ akTHBHBIM HIEHTPOM m;, 00pa30BaHHOTO U3 MoHOMepa M, 0603HaUNM
Py;, a BEpOATHOCTB peaky 3TOro ke aKTUBHOT'O LIEHTpa ¢ MOHOMepoM M, - Py, Torna
rs 1 ras s

12 = ’ 22 = =

rs+4 (1-4) ris+1 (1-5) ryts (1-6) a-7), TAe s= [M,]/[M.].
Yem Gonbire 3HaueHus Py, u P, Tem Gomble yepenoBaHne MOHOMEPHBIX 3BEHBEB B COMOIMMEPE NAHHOTO cocTaBa. OqHAKO AT
KOJIMYECTBEHHON XapaKTEPUCTUKH CKIOHHOCTH MOHOMEPOB K 4YepeOBAHUIO HEOOXOAUM CTaHAApT AJs cpaBHEHHA. B kauecTse
TaKOBOTO MOXKHO BBIOpATh pacIpesielicHHue IPH HACaJbHOH CONONMMEpU3aluH T. €. HEOOXOAUMO OIpECNNTh, HACKOJIBKO IIpU
CONOJIMMEPU3ANH JAaHHOH ITaphl MOHOMEPOB paclpe/ielIeHiHe MOHOMEPHBIX SIUHUI B COMOINMEPE JaHHOTO COCTaBa OTIMYACTCS OT
pacrpeneneHus JUIs CIydasi naeaabHO! conoaumepu3auu.(r,=r,=1 wm r;=1/1,). B nepBom cryqae  d[M,]/d[M,]=S; (1-8) u
(P1,° + Py,°) /2=0,5, mosTOMY B KayecTBe OJJHOTO U3 KPUTEPHUEB HCIIONB30BaHA PA3HOCTD BEPOSTHOCTEH ISl H3y4aeMOil U HIealbHOM
nonumepusauuu (P,+P,1)/2—0,5=d. Uem Gonbuie d, Tem Goubllie TEHACHIMS MOHOMEpOB K uepenoBanuio. Korma d<0, torma
MOHOMEpBI MMEIOT TEHJIEHIMI0 00pa3oBaTh OnouHslii comoaumep. [locpencTBoM kputepust d MOKHO XapaKTepHU30BaTh CKIOHHOCTb
Hapbl MOHOMEPOB K 4epeoBaHUIO M T PEepeHIIMPOBaTh Te Mapbl, y KOTOPHIX I'| MM T, PaBHbI Hyr0. OJJHAKO OLEHHUTH MOBEJCHHUE
MOHOMEPOB OTHOCHTEIBHO JBYX AKTHUBHBIX LIEHTPOB 10 d HEBO3MOXHO. DTO C/ENaHO IyTeM CpaBHEHMS 3HaueHus P, u Py ¢
COOTBETCTBYIOIIUMH 3HauUeHMsIMH P,° U P, |° i uneansHOH comonmMepH3aliy, Korna o0pa3yloTcs COMOIMMEPHI OJHUHAKOBOTO
cocTtaBa. T.e. pasHOCTblO Pj,—P,°=d;,. B ciyuae axtuBHOTO meHTpa M, Py - P,;°=d,;. Uem OGonbire 3Hauenus di, u dy;, Tem
CHJIbHEE BBIPQKCHA CKJIIOHHOCTH MOHOMEPOB K UePEeI0BAHMIO TIPH PEaKI MOHOMEPOB C JaHHBIM aKTUBHEIM neHTpoM. Eciu d;, mm
dy;, paBHBI HyJIO, 3TO O3HAYaeT, YTO MMeeM HupaealnbHbI ciydail. Korma dj, wm d,; MeHbIne Hyms, TOrza MOHOMEpPHI HMEIOT
TEHJICHLUIO 00pa30BaTh OJIOK-COMIOIMMED.

ITpu cononumepu3anun akpwIoHHTpHiIa (M) ¢ MaJISMHOBBIM aHTHIPHAOM WIHM JUATHI(YMapaToM HPOU3BEACHUE I 11r=0),
¥ MOKHO TOBOPHTbH O MaKCUMyM€ CKIIOHHOCTH MOHOMEPOB K uepesioBaHHi0. OHAKO IO HOBBIM KPUTEPHSAM CKIOHHOCTh MOHOMEPOB
K 4epeJOBaHMIO BEIPaXKeHa OYeHb cl1ab0, 0COOCHHO B ciydae nudTuidymapara. Eciau o6paTuts BHUMaHUE Ha aOCOTIOTHBIC 3HAYCHUS
pa3HOCTH ToJsipHOCTeH AmdTHIdyMapara (e=1,25) n akpunonurpuna (e=1,2), To CTaHeT SICHO, IIOYEMy B Cilydae IudTHI(GyMapara
CKJIOHHOCTb K YepEJIOBAHMIO BBIpakeHA ciabee. CKIOHHOCTh K UEPEIOBAHUIO IIPH PEAKIMH aKTUBHOIO IIEHTPAa aKpPUJIOHUTPHIIA C
JITIIGYyMapaToM M MAJICHHOBBIM aHTUAPHUAOM BEIpaxkeHa cmabee (d,=0,01), ueM mpW peakuy aKTUBHBIX IEHTPOB JTHX K€
MOHOMEpPOB ¢ akpmiIoHUTpHIOM (dy;=0,11). OxgHaKo NMpUYKHOI 3TOrO SABISETCS HE (AKTOP MOISPHOCTH, @ TO, YTO STH MOHOMEPHI
MPaKTUYECKU HE TPHUCOECTUHSIOTCS K COOCTBEHHBIM aKTHBHBIM IIeHTpaM. C 3TOH TOUKH 3peHMS OYEHb MHTEPECHBI JAHHBIE IO
cononuMepusanun crupona (M;) ¢ ykazaHHBIMH ABYyMs MOHOMepaMu. ITocKosbKy pa3HOCTh MOJSIPHOCTEH OOJbIIasi, CIEI0BANIO
0KHJIaTh MAKCUMAJIbHOM CKIIOHHOCTH MOHOMEPOB K UYepeI0BaHMI0. DTO U CIEAYET U3 BCeX 3HAUEHUH HOBBIX KPUTEPHIL.

Takum o00pa3oM, HaMH TIpelJIOKeHbl HOBble KPHUTEPHH XapaKTepU3ylIHe CKJIOHHOCTh MOHOMEpOB K
yepenoBanuio. CpaBHeHHeM HOBBIX KPUTEPHEB CO CTAPbIM, IIOKA3aHO NPeNMYIeCTBO HOBBIX.

PH_'

1.2. CuHTe3 3/1eKTPOHOAKIENTOPHBIX MOJUMEPOB

B mocrienHee BpeMst HHTEHCHBHO UCCIIEAYIOTCS ITOJIMMEPHBIE HOH-PAIUKAIBHEIE COIN U KOMIUIEKCHI ¢ IEPEeHOCOM 3apsija.

B 0CHOBHOM M3BECTHBI 1 MHTEHCHUBHO HCCIEIYIOTCS MOJUMEPHI C 3JIEKTPOHOJOHOPHBIMU CBOMCTBAMH HANpHMEp, MOIHAIETHIICH,

nonuQeHusIeH, NTONUBUHIINUPUANH, TTOIMBUHMANKAp6a3on u T. A. Ilomumepsl e ¢ 3IEKTPOHOAKIIENTOPHBIMU CBOHCTBAMU MAaJlo

U3BECTHBI M HX NIEKTPHUYECKHE CBOMCTBA MOYTH HE UCCIIEJOBAHBI, HECMOTPS HA TO, YTO OHU 110 CPABHEHUIO C 3IEKTPOHOIOHOPHBIMH
MONUMEPaMU UMEIOT TO MPEUMYIIECTBO, YTO 60Jiee YCTOMUIMBBI K OKHCIUTEINSM, B 0OCOOEHHOCTH K KUCTIOPOIY BO31yXa.

C nenpio HMCCIENOBaHUS IMOJIMMEPOB C 3JIEKTPOHO-aKLIENTOPHBIMH CBOMCTBAMH, HaMHU

CHHTE3MPOBAaHBI MONUMephl obmeld ¢opmynsr (1-9) myTeM B3aMMOACHCTBHS TETPaxiop-

o OeH30XxMHOHA-1,4 (XJIOpaHWI) € AWAHUOHAMH. J[MaHWOHBI ITOTYYEHBI B3aWMOJACHCTBHEM Kak

cl HACBIIEHHBIX (n-(QeHMICH-OuC-TIPOIIAHINHUTPIII), TaK M HEHACHICHHBIX COCIWHEHUH (TeTpa-

C':é:;( LUAHITHICH M 2,5-1uKiorexkcaaues-1,4-munmunen-ouc-nponanaunurpun  (7,7,8,8-terpanuan-

XMHOJMMETaHa)) ¢ METaJUIMYeCKUM HaTpueM. Tak, Hampumep, mpu B3aumonenctsuu 1,1,2,2-

° n TeTpalMaH3TaHINUIa HATPUsS C XJIOPAHWIOM ObUI mosydyeH monu[2,5(6)-auxiaop-2,5-1uKiorekca-

nueH-1,4-11oH-3,6 (5)-aumnterpanuansTuieH](cxema 1-1).

(1-9)

-
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AHAJOTHYHO MOTy4YeHBI NoNH[2,5(6)-1uxI0p-2,5-1uKiIorekcaaner- 1,4-muon-3,6(5)-munnaniuanmerwier) (monumep II), a
¢ n-GeHUICH-6UC-IPONAHANHUTPUWIANKAOM — nonu[2,5(6)-auxiop-2,5-nukiorekcaanet- 1,4-auon-3,6(5 ) AuuiaunaHMe THIICH-
dennnenaumuanmerinen] (mommamep ). M, MONy4eHHEIX TOTHMEPOB JexkaT B npeaenax (1,3—1,9) x 107,

Hamu unccienmoBaHbl peakiuu IHATHIOBOTO 3dupa o,(-AHaleTHITHTApHOH KHUCIOTH (IHAleTOYKCYCHOro 3¢upa) U
aIleTOYKCYCHOTO 3¢upa ¢ xyopaHuioM. J[aHHbIe 'H AMP CIIEKTPOCKOIMHU U 3JIEMEHTHOI'O aHaJIM3a CBUJETENBCTBYIOT B I10JIb3Y TOTO,
YTO IPU B3aUMOJEHCTBUH XJOpaHWIA C AUHATPHEBBIMU MPOU3BOAHBIMU IapajlIelbHO BO3MOMKHBIM 2,5- U 2,6- 3aMEICHUsIM,
MPOTEKAeT TaKKe U JIakToHOOOpa3oBaHme (cxema 1-2). Ha ocHoBe '"H aMP CIIEKTPOB TIOJyYEHHOTO COCIUHEHUS PACCUUTAHO,
KOJIMYECTBO JIAKTOHHBIX Ipymm 32 Mon.% u 46 Mon.% Ui MONIMMEpOB ITONYYCHHBIX M3 JHAIETO- M alleTOYKCYCHBIX 3(HPOB U
XJIOpaHWIIA, COOTBETCTBEHHO. JTO [JOKa3aHO TAKXKe U OIpeJielieHreM HOHHOTO XJopa B BogHoM pactBope KOH, mocie o6paborku
uM nonuMepa B Tedenuu 15 u. (Haiineno % Cl —4,9; paccunrano % Cl —5,3). Peakimu crosxHbIX 3QUPOB € XJIOPAHHIOM IIPOBEICHBI
B Pa3HBIX YCIOBHSAX U B 3aBUCHMOCTH OT YCJIOBUH pPeaKIUH XapaKTepUCTHIeCKHe Bsa3kocTH u3Menstores ot 0,03 no 0,12 on/e..
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rre R=Na" K"nau CHyCOGNa~— CO,C2Hs,
R{=CH,CO"; Ry=—G—0C,Hs.
. o '

Hcxonst n3 3NMEKTPUYECKUX W XUMHUYECKUX CBOMCTB HH3KOMOJIEKYIIPHBIX 7,7,8,8-TeTpa3aMeneHHBIX XHHOJMMETAHOB, B
MPOJIOIKEHNE NCCIEAOBAHHUMN 110 IEKTPOAKTUBHBIM MOJIMMEPAM, HAMHU Pa3paboTaHbI CIOCOOBI MTOMyYEHHs TTOJIMMEPOB, COAEPKAIINX
B OCHOBHOM II€NIM XMHOAMMETAHOBBIC IPYIIIBI MOJIUKOHICHCAUMEH 1,4-1MKIOreKcasiioHa ¢ AN(YHKIMOHAIBHUMU COEAUHCHUSAMH,
HUMCIOLIMMHU aKTUBHBIE METHUJIEHOBBIE Ipymnmbl. B naHHOH paborte mcciemoBaHa peakuus 1,4-muxiorexcaguona c 1,2-mu(uuas-
AIleTOKCH)3TaHOM B MpUCYTCTBHM nupuauHa (cxema 1-3). C yBenMyeHHEM NPOAOJDKUTENFHOCTH PEaKLM MOJIEKYJsIpHas Mmacca
MoJTydeHHoro nonmmepa ysenmauaercs (n= 0,037 u 0,11 or/e; B MDA, npu 298K). s momydeHus MoauMepa ¢ XHHOMTHBIMI
€IMHUIIAaMH OBIIO NMPOBEAEHO JIETHAPHPOBAHNE OIyIEHHOTO TIOJIMMEepa B alleTOHUTpHIIE (cxema 1-4).

g i o< _=o

NO—CHZ—C—O—CHZ— CH,—0— C —CH;—CN -_—

i I
H2=[=(CN) ¢— ¢ —0 — CH,— CH,—0— C —(CN) °='<:>=h

Cxema 1-3
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n=c/ Ne—
Woowy |
c (o}

1=0,05, DMF, 25°.

Cxema 1-4
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Ha puc. 1-1 mnokazsaH MOHUTOPHUHI

Ha ocnoBe manemnoBoro anrmapuga (MA) u 1,3-guxnopOyrena-2 (AXB) meromom
palMKaIbHOH comoJMMepu3ald ObUI IOJNY4YeH TaKKe HOBBIH THI CHIJIBHO-
aknentopHoro rnoiaumMepa (m=0,05 or/e, B IMCO u 0.03 oz/e, B anerone, npu 298 K).
[Tonmy4ennsiii cononumep umeer cocraB MA-JIXb pasnslii 1:1, (cTpykrypa (1-10)), u
MHTEPECEH TEM, 4YTO SBISSACH CHIBHBIM  aKIENTOPOM  B3aHUMOJCHCTBYET ¢
3JIEKTPOHOJIOHOPHBIM pactBoputeneM JIMCO, KOoTopoe B IOCIEICTBUH NMPHBOIMUT K
IpeoOpa3oBaHMIO COIOIMMEpA.

YO-Bug

cinektpoB MA-JIBX comonumepa B JIMCO Bo
BpeMeHH. Uepe3 HECKONBbKO MMHYT MOCIE PacTBO-
pPEHHs COMONMMEpa PacTBOP CTAHOBHUTCS KpacHO-
(GUOJETOBBIM M IOSBISAETCS HOBOE IOIJIOLICHHE
npu 464 wm. OpHako, CO BpPEMEHEM 3TO
TIOTJIOIICHNE TIEPeMEIaeTCs B UTMHHOBOJHOBYIO
o0JlacTh ¥ B KOHEYHOM CYETe pPacTBOp obecuBeun-
Baercs. JIpyruMu J10Ka3aTenbCTBaMH OOpa30BaHUS
KOMIUIEKCAa C TIEPEHOCOM 3apsiia CIIyXaT pe3yllb-
tatel OIIP cnoekrpoB: B cmekTpe pacTBOpa
cononumepa B JIMCO mposiBisieTcss CHHIVIET € g =
2.001 £ 0.001 u mmpunoit suaNMt AB = 0.37 mT), B
TO BpeMs Kak, B CIEKTpE YHCTOTO CONOJHMEpa, a
TaK K€ B PacTBOPE allETOHA, HUKAKOTO CUTHAJa He
oOHapyxuBaerca. Ha ocHoBe 00CYXAEHHBIX
pesynbraToB, a Tawke UK u IIMP nanseix, npen-
JIO)KEH MEXaHU3M B3aUMOJCHCTBHS COIOJIMMED —
JIMCO (cxema 1-5).

Absorbance

Wavelenght, nm

Puc. 1-1. Y@ cmexrpsr pacrBopa comosmmepa (0.05067moin/n) B
JAMCO 3ammcaHHBIE BO BpeMeHM: 1- HECKOIBKO MHH IIOCJIE
pacTBopeHms; 2- mociae 3 4; 3- mocie S 45 4- CIyCcTs CyTKH.

Peaxius cononumepa ¢ JIMCO mpoTekaer
B HECKOJIBKO CTaJuil: mepBas — B3aUMOJEHCTBUE C

O’ NCH——'CHN 4+ CHs . N
\ S —> / ~g — MIEPEeHOCOM 3apsiia MEXJy aHTHAPUIHOW TPYIION,
oZ /C\ (|)| G | - KaKk akIenTopa »JJIEKTPOHOB, W CYyIb()UHMILHOH
° (o} rpynnoit IMCO, kak JIoHOpa 3JIEKTPOHOB, 3aTEM,
obpa3yercsi HOHHOE MPOMEKYTOUHOE COSIUHEHHE,
rJie TPOTHBOMOHBI OJM3KO PACIOIOXKEHBI JIPYyr K
ry. llocnennee mperepneBacT TayTOMEpHOE
~CH—CH ~ ~CH—CH A~ ~ CH—CH ~ Apyry A peTep YTOMCpHOC
7\ o) @ o\ MpeBpalieHle MepeMENIeHHEM MPOTOHA METUIIBHOM
c c
o /c\ A — . /c\ /c\ o /c\ /\o TpyIIIBI IlMuCO K KHCnopozy 1<ap601<cymua, c
o o © o Ho © 0 HO MIOCJICTYIOIIEeH IeperpynmupoBKOH, N3BECTHOH IS
é s’+ HC, HU3KOMOJICKYJSIDHBIX ~ COSIUHEHMI Kak Ieperpym-
2
HeC™ + CHy HaC CHy >s mupoBka Ilymeppepa. B pesymprate B3anmo-
HsC ngeificteus ¢ AMCO nomydaercs — comoiumep
Cxema 1-5 HUMEIOLUH CTPOEHHE
~ CH——C\H —CH—C(CH3)—/CH——'H/C-—-CH—C (CHa) CH—CH——CH—C(CHj;) ~
C/ C | CH, ‘ C C, |
CH,CI G o - F H, Cl
PN A S | //\/ { a”o” \ /\\\‘o(\2
0 o o) Se O HO
[~ 1 - SN o
s ¢y O HsC CH, HiC_ | _
cl
H,C” + “CH HC~ CH s S
3 3 3 3 / H3C/ +\CH;
HsC
(1-11)
0,09
L
c,eqv/l
PesynpratoMm B3amMonelcTBHS sBIsieTcs: oOpasoBanme xiopun axnuona (Cl), 0,06
OIIPEIEIICHHBIM MEPKYPUMETPIIECKUM THTPOBAHHEM .
L]
L]
0,03 °
0,00 T T T T
0 5 10 15 20
t, days

Puc. 1-2. Kunernyeckas KpuBas THTPOBAHHUSA
CI' anuona.
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1.3. CuHTe3nl MOJTUMEPOB HA OCHOBE IMOJIUXJIOPOIIPEHA

Mmest BBUIY BO3MOMKHOCTh CHHTE3a HOBBIX 3JIEKTPOAKTUBHBIX M KOMIUIEKCOOOPA3yIOIIMX MOJIMMEPOB Ha OCHOBE
nonuxioponpena (I1X), namn paspaboran criocob morydeHus MOKCHANpoBaHHOTo noiuxiopomnpena (OI1X) okucnennem I1X mep-
0eH301HOM KHCIOTOM. !

~CHy—CCI=CH-CH,~ + C4H;CO,H —» CsH,COH + ~CH, CCl-CH-CHy~
0
Cxema 1-6

Memnsis cootHomenue [IBK — IIX, MOXHO MOTyYUTh MOIMMEPHI C COAEPAHKAHMEM SMOKCUIHBIX Ipyni 10 97 Mon.% OT Teo-
perryeckd Bo3MoxHoro kommdectsa. 13 IIX ¢ /n/ = 0.26 oa/z (6enzon, 298 K) monyyen DIIX co creneHbo SMOKCUANPOBaHHS 95
%, ero xapakTepHcTHUecKas BSI3KOCTb cocrtasiseT 0.12 oa/z (6emsomn, 298 K). Baxnoit ocobennoctsio OIIX sBisiercs BBICOKast
peakuoHHast crocoOHocTh: DIIX ¢ BEICOKMM coOJep’KaHHEM XJIOPOKCHPAHOBHIX IPYNII Majio ycToiumB. B cBsa3m ¢ atum OIIX
XpaHWIN B PacTBOpe IPH HHU3KHX TeMmeparypax (oxono 273 K) W HCIOIB30BAIM 3TH PAcTBOPHI IS JATbHEHIINX MpEeBpalIeHHH.
IIpn oxucnennn ITX cMechlo yKCYCHBIH aHTHIPH]] — IEPEKHCh BOAOpoa norydaercs moinu(1-xmop-2-6yranon-1,4-qumi-co-2-xyop-
1-0yten-1,4-numn) (ITIXBO), a co cMecblo yKCyCHas KHCIIOTa-IIEPEKUCh BOAOPOJA M Xjopuzaa Bojopona nomu(l-anerokcu-1,2-
nuxiop-1,4-06yranauni-co-1-xaop-1-6yren-1,4-nmunn) (ITAAXDB).

~CH,-CCI=CH-CH,~ + CH;CO,H +H,0,+HCl _ ~CH,-CCI(OCOCH3)-CHCI-CHy~ +2H,0
Cxema 1-7

MertomoM OpoMHpPOBaHHMSI OIpPEIENeHbl OCTATOYHBIC IBOMHBIC CBs3H, cocrapmtomue or 20 mo 26 % ot obmiero
KOJIMYECTBA XJIOPOMPEHOBBIX eANHMIL, T.€. 74 — 80 % nBoitHbIx cBs3eit IIX nmoaBepruyTsl okucnenuto. [lomyuenHslii nonumep 6onee
ctabunes, yeM DIIX u [IXBO u B OCHOBHOM JaeT Te K€ PeaKluy, YTO U IOCIIeTHHE.

Ha ocHoBe BbIlIEyKa3aHHBIX MOJUMEPOB HAMH TOJy4EHBI Pa3HbIE KOMIUIEKCOOOPA3yIOIIUE U 3JIEKTPOAKTHBHBIE MOIUMEPHL.
Peakmmeit anerunaneronara Hatpus ¢ OIIX momydeHbl NMOMUMEpPHI, COIEpXKalllMe aneTHiIaleToHHble rpymnsl. Ha 1 momb
XJIOPOKCUPAHOBBIX TPYII UCTONB30BalM OT 1 10 4 Moneit anerunanerona (AcAc) u 1 Monp HaTpus. B HEKOTOPBIX ciydasx, mocie
YCTaHOBJIEHHSI HEUTPAIBHOI Cpebl, IIPOIecC MPOJI0JDKEH B yCJIOBUIX peakiun Kuesenaresns. [Tonmmeps! nomydeHHbIe B pa3IMIHBIX
YCIOBHSIX, MAJO OTIMYAIOTCSA ApYr oT apyra. KonmeHcarms AcAc ¢ KETOTPYIIIOH NMpoTeKaeT MapajuieNbHO PeaKkIuy SIIOKCUIAHOMN
Ipynmsl ¢ anerwianeroHatoM Hatpus mo cxeme (1-8). C membro momydeHust Gonee MOAPOOHBIX MAHHBIX O B3aUMOJCHCTBHU
XJIOPOKCHUPAH-OBBIX TPYyIN ¢ ACAc HCCIeOBaHA €0 PEeaKIs ¢ HU3KOMOJEKYJISIPHEIM MOAENBHBIM COSAMHEHHeM — 1-(eHmi-3-
xJyiop-2,3-anokcudyranom (OXOB) B auokcane u B IMCO. Peakius nportekaer no cxeme (1-9). Ob6pasoBanue 3,6-nuaneTi-4-
Oen3un-5-metun-4-okren-2,7-auona (IT), ero nzomepos I, IV u V ¢ oTHOCHTENBHBIM COAEp)KaHHEM ITUX COCTUHEHHH B cMecH 9;
66,4 1 21 % COOTBETCTBEHHO, OATBepyaacTes anubivi 'H SIMP criekrpos B CCl,, Conepikanue eHOMbHBIX (GopM cocTaBiser 80 -
90 % ot obmero kommuecTra. IlomyueHHbIe MOMHMEPE 06pa3yroT kommiekchl ¢ Cu’’ B JIMDA u oueHh MEIICHHO MOTJIOMIAT
HOHBI Meniu 13 BojtHOTO pactBopa (COE 3,6 make/e).

ci
1
(T S 2 CHyCOCH
~CH; —C~CH~CHy~+ NaCH(COCH;3); ey Cetts —CHy~CH ~CCl ~CH; + NaCH(COCHy), S Cebls—CHy ~CH-C—Cy =2 5r 9%
o o o o
CH(COCH ) g
— CH,—C-CH-CH,~ 2COCH) o co
(] ~H0 I CH, CH.
O CH - ) 6° &'
CO CO r e a r e a
_ — C¢Hs~CH,—CH———C—CH; == C¢H;—CH; ~CH——————C—CH; ==
- CH; CH; T 1 T if
/C{.l /C\ 6 /,-\ 6 / N\
—= ~CH,~C———CH-CHy~ co co co co * 1-13c—9""‘;9—cn3 oc o
o £ CH; CH; CHy CH, Q O CH; CH,
L] vy B B
€o co co co o o
CH, CH; CH; CH; s . _O-H
3 CeHs H:C—C7-
I/O'"H e 1%...0
R C) CH CHy HiCs—CH, C-C—CH,
Cxema 1-8 = CH T Cg, ¢ o s C-CH-Ch,
IC—C\ a CHy /c\ 6 HgC\ /C\ /CHS 6 / 6
CH, HC-C/"C=CH, C°¢C H;C-C; \C~CH.
5 PEN 6 VE B g ] ol 2
Hsc‘(f‘,' & —CH, ) o] Q 0
Q O ‘H H H
Hom v \%
Cxema 1-9

Hamu uccnenorana peaknus OllX ¢ HATPUEBLIM IIPOU3BOJHBIM MaJIOHOBOI'O 3(1)I/Ipa JUJIA TIOJIyYCHUS IMOJIMaHUOHA, KOTOprﬁ
Kpome KOMHJ’IGKCOO6pa30BaHI/I$I, MOXKCT IPOSABIATH TaKKE U 6I/IOHOFI/I‘{CCKyIO AKTUBHOCTb — MPOTUBOOITYXOJICBYIO, UMMYHO-

9
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CTHMYIHpYIOIIyto, uHTepdeporeHnyro u T.1. CorimacHo UK u 'H siMP CIIEKTPAJIbHBIM JAaHHBIM IpEUIOKEHA CIEAYoIas cxema
peaxuuii:

C//O (‘:I
_ S0kt
R—CH—CCI—R, + HCNa g — Ri—CH—C—R, ——
N/ N\ |
0 C okt CH ONa'
O\\C/ \C//O
Et0— ~OFEt
M |
cl cl
el e CH—C—R Ri—CH—C—R, N0 o G R, +NaCl + EtOH
—CH—C—R,——— R—CH—C—R,—————R—C—C—R, + +
T N~ 2 -NaOEt ' ] S0 ? R @ t
HC HC— HC—
o/ clokt N o N/ C\\o
Eto—C oNa®  Eto—C Eto—C
PM]|
2
&,Rﬁ?,{f%f&
H o
Oy, >
Et0—C CoEt
PMIII
rac RIZRZZCH2~ u R1:C6H5CH2-; R2:CH3
Cxema 1-10

B cmyuae mommmepa peaxnust uuet mo myTH 1 ¢ oOpasoBanmeM 79% JaKTOHOBBIX TpYINI, a B Cllydae MOJEIBHOTO
coenunaernst ®XOB obpazyercs He 3aMeIIEHHBIA OYTEHONU, a ATHII-2-KapOITOKCH-3-0eH3IILIEBYJIMHAT (T.€. PEaKuys POTEKaeT 110
nytu 2). Takoil X0 peakiuu B ciiydae IOJHUMepa, BEPOSTHO, 00YCIOBICH “oauMepHbIM 3 dexrom”. ['UaApOIH30M HOITy4EHHOTO
COEIMHEHHS MTOTYYEHBI COOTBETCTBYIOIIHE KHCIIOTHI.

ITonuaneKTpoInTHI ABIAIOTCS MPEIMETOM MOCTOSIHHOTO UCCIIE0BAaHUS B CBSI3H C X Ba)KHOH PONBIO B KUBOM NMPUPOJIE U B
TexHuKe. VX IHIPOKO MPUMEHSIOT KaK JUCTIEPTHPYIOLINE areHThl, yMSITYUTENN BOAbL, KOATyISHTHI M (UIFOKTYaHTBI, IPH HIIHXTOBKE,
KpalleHN! W OKOHYATEIbHON OT/JEJKEe BOJOKOH M T.A. Ilonucynb(OKHCIOTH HCIOMB3YIOTCS B KAauecTBE JOIAHTA IOJMAHWINHA U
HMEIOT OMOJIOTHYECKYIO- aHTHMHKPOOHYIO M aHTHKAHIIEPOTEHHYIO aKTHBHOCTH B KadeCTBE ITONMAaHHOHOB. C LENmbio pa3paboTKu
HOBOTO CHOCO0a MOJy9eHHs IMOJHCYNH(POHOBBIX KHCIOT HAa OCHOBE MHOJMXJIOpPONpeHa, mccienoBana peaknus OIIX, IIXBO n
IMAIXB ¢ cymsdurom u ruapocyinsdurom Hatpus. B pesynprare peaknum obpasyercst monu(2-0yraHoH-1-cymbdoxucnora-1,4-
JUnI-co-2-xyop-1-6yren-1,4-qumm) (MOBC).

~CHy-CCI-CH-CHy~ + Na,SO
2 N 2 2 3 \
o ~CH-CO-CH- CHy~ + NaCl

SIIX i
0=8=0 1
~CH, -CO-CHCI-CHy~ + Na,S03 O Na Q)
~ CH;CCl—CHCH-Ck~
o

o

Cxema 1-11

JIOIIOJTHUTENIEHBIM TOATBEPIKACHUEM CIIyKaT JaHHbIE peaknuu MoaensHoro coequHenust — O®XOb ¢ cynbpurom HaTpys,
B pe3yjbTaTe KOTOpPOH Ioiydaercs Hatpuil 1-¢peHun-3-okcoOyran-2-cynbdonar. Tak kak peaknuu ¢ Cynb(OUTaMU T€TEPOTCHHEI,
HCCIIEN0BAaHO BIMsSHME MexdaszHoro karanmsaropa karamuHa AB Ha st peakiuu. B ciywae I[IXBO u I[TAIXB B mpucyrctBun
katamuHa AbB, mpomeHT — mpeBpameHmst 1-xyop-2-okco-1,4-OyTaHIWWIBHEIX €AWHMI] B HATpuil  2-okco-1,4-Oyranmumi-1-
Cynb(OHATHbIE €MHHIBI YBeIU4IMBaeTcsa, a B ciydae OIIX — 370 BimsiHMEe Mmano 3amerHo. MccrnenoBaHa Tak ke 3aBHCHMOCTD
HPOLIEHTA MPEBPAIICHUS OT UCIIOJIL30BAHMS B Ka4yeCTBE pearcHTa cynb(ura U rugpocyibpura Harpus. B ciyuae DIIX npoueHr
HpEBpAICHHs BBIIIC IPH MCIOIb30BaHUH CyiabduTa Hatpus, a B ciaydae [IXBO sto pasnuuue mano. Bee momyueHHbIE MONTUMEPBI
pactBopstoTcs B JJM®DA, a ux pacTBOPUMOCTb B BOJIE€ YBEIUYUBACTCS C YBEJIIMUEHHEM COAECpP KaHUs HATpuil 2-okco-1,4-0yTanauni-
1-cynmpoHaTHEIX enuHUN. B HepacTBopuMBIX B Bome nomumepax weronoM wusmepenus COE, ompeneneHO KoIHMYeCcTBO
cynsdonaraeix rpymn B IIOBC, makcnmanbHoe 3HaueHume koropoil mo 0.12 v KOH pasno 3.9 make/r. Eciu KoHIEHTpamus
CyNnb(OHATHEIX eAnHHUI] Ooubine 3.9 MIKB/T, moiauMmep pactBopsiercs B Boje. 3HaueHuss COE ompeneneHs! Juisi HATPUEBBIX COJEH C
OJHOM MOJICKYJIOH BOJBI M €CIH IIepecUHTaTh Ha OE3BOJHYIO CYyNb(OKUCIOTY, MakKcuManbHoe 3HaudeHue 4,6 moke/e. COE
MOJTYYSHHBIX KATHOHUTOB MEHSIOTCS B mpeaenax oT 1.4 1o 4.6 moxe/2, a mpou3BoaHbIX cyiabdokatnonntoB — 1.7 — 5.0 maks/r. Kak
U CIIEZ0BAJIO 0XKUAATh PACTBOPUMBIE B BOJIE MONMUMEPHI MOIMAIEKTPONUTHL. B pactBope 0.5 # Xnopua HaTpust BCI€ACTBUE BBICOKOM
MOHHOM CHJIBI paCTBOPA IIPOUCXOAUT BBIIPSIMIIEHHE 3aBUCHMOCTH MPUBEJIEHHOI BA3KOCTH OT KOHLIEHTPAIIUH.
Tak Kak XOPOLIMMH KOMIIIEKCOOOPa3yIOIUMH

~CH,—CCHCH-CH,~ + NayS .
CBOUCTBAMU MOTYT O6J'IaIIaTB TaKK€ H IMOJHUMEPLL

~CH—-CO-CH(SNa)CH;, coziepKalie MEpKalTOrpyIly, HaMH BIIEPBBIC paspa-

~CHy~CO-CHCI-CHy~ + NayS HCl O6otan Metox monydeHus: mnoiu(1l-OyraHTHON-2-0H-1,4-

’ IHIT-co-2-xiop-1-6yren-1,4-qunnos) (I1IBT) peakmumeit

~CHy-CO-CHSH)CH~ BIIX u IIXBO ¢ cynbhuaoM HATpus B cMecH GEH30I—

JIM®A (cxema 1-12). [ToauTHOIBI MOTYT IPUMEHSATHCS B

12 ' KaueCcTBE HMOHHUTOB, IOJUAICKTPOIUTOB, A H3rOTO-
Cxema 1-12
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BJICHWSI KOHTAKTHBIX JIMH3. HpeBpaLueHer XJIOPOKCHUPAHOBBIX U XJIOPKETOHOBBIX I'PYIIIL B OL-THOJIOHOBBIC IIPOTEKACT KOJIMYECTBEHHO.
HOIIy‘{eHHI)Ie NOJIMMEPBI B OCHOBHOM HE PAaCTBOPSAIOTCS, BEPOATHO, BCIICACTBUC Me)KMOJIeKyJISIpHOfI peakuuu:

2~CHy(SH-CO~ =—=—= @WSM(OW(Sﬂ%@)~ (1-12)

IMonyyenuslii nonutron umeer camyo Bbicokyio COE u3 Bcex usBecTHbix — 11.9 moke/e mo 0,11 H pacTBopy HUTpaTta
prytu (1I). bnaromaps Hanuunio ketoTHonoBeIX rpymi [IBT MoXeT ciny>KuTh Ba)KHBIM MCXOAHBIM COCTUHEHHEM JUIS MOTY4YEHHS O-
3aMEIIEHHBIX TIOJIUTHOJNOB.

Hapsiny ¢ npyrumMu yxe YNOMSHYTaMH IIOJMMEpaMHy, MHOJyYeHHBIMH Ha OCHOBE peakiuoHocrnocobHoro JIIX ¢
TIOJIMAIIEKTPOJIUTHEIMU, HOHOOOMEHHBIMH, KOMIIIEKCOOOPa3yIOMMMH U 3JIEKTPOIPOBOASIINMYI CBOMCTBAMH, NIPEACTABISIECT HHTEPEC
W TOJNyYCHHE HOBBIX JJIEKTPOAKTUBHBIX AMHMHOTPYII COJCPKAIIUX IIOJIMMEPOB, TaK KaK TaKUe IOJUMEpHl HHTEHCHBHO
HCCIEAYIOTCS, a HEKOTOphle W3 HHUX YyXKE HAlDIM IHpoKoe mnpuMeHeHne. OHM HMHTEPECHBI TaKXKe TEM, YTO IIPOSBILIOT
(OTONPOBOAHOCTS, @ MOCIIE IONUPOBAHHUS IPHOOPETAIOT U AIIEKTPONPOBOIHOCTE. C 3TOil 1enbio HaMu ucciaenoBana peakuus 11X ¢
pa3HeIMH anu(paTUYECKUMH M apOMAaTHYECKUMU MEPBHYHBIME M BTOPUYHBIMU aMHUHAMH. B cilydae mepBHYHBIX aMHHOB PEaKLUs
npoTtekaer coryiacHo cxeme 1-13 u mony4aroTcs monmmepsl, coaepxkamue 1,2-mu(3ameriensieeHnIaMmuuo- 1-6yteH-1,4-1nuinneie)

rpynnsl. B cnywae 1,3- u 1,4-dpeHunenanaMmuHoB

wCH27CQ17CHfCH2~W+ R—NH, WCHz-ﬁng-CHZW = MOJIy4CHbl ~ PAacTBOPHMBIC M HEPACTBOPUMBIC
N NH ¢paknouy,  KOTOpele  00pasyloTcs,  BEpOSATHO,
1‘{ 1‘{ BCJICIICTBUE Yy4YacTUsl JABYX aMHHOTpynn (eHu-
o CH,y~C—=C—CHy~ JICHIUAMUHOB B MEXUEIHON peakluu, IIpU MOJIp-
NHIlIH HOM COOTHOLICHUHU XJIOPOKCHPAHOBBIX EIUHMI[ K
|| nuamuHaM 1:4 cooTBeTcTBeHHO. Peakuus mepBuu-
ROR HeIXx aMmuHOB ¢ OIIX mnpakTHyeckn mnpoTeKaer
rae R 4-OH-C¢Hy- . 3.CH,0-C¢H, ;3'H4'NH2'C6H4' . 4-(CH;3),N-CgH,- MOJHOCTBIO.
4T0®  II3MO®  [I3AD,II4AD IIMA®

Cxema 1-13

B ciryyae BTOpUYHBIX aMHHOB peaknus MPOTEKaeT aHAJIOTUYHO HU3KOMOJIEKYISPHBIM XJIOpOoKcHpaHaM (cxeme 1-14).

" CH,~CCCH—CHy 1 Ry(RyNH ~~ CHy~CH—C—CHy~

-HC1 \ Il
N O
R{ Ry
rae Ry=C,Hs-, R,=C,Hs- unu C4Hs-
Cxema 1-14
[NAIXb pearupyer c J1(2-aMHHOATHIT)aMHHOM, obpasys nonn(2,3-nqumeruinen- 1 -f-amuaostin-1,2,5,6-

TeTParuApoONHpa3uH-co-1-xmop-1-0yren-1,4-qumn),  xoToperii  obpatmmo  mpeBpamaercs B nomu(5,9-numernien-1,4,6-
Tpurazadburmkio(3,3,1)HoHaH-co- 1 -xop-1-6yren-1,4-mumn) (cxema 1-15):

H2 H2 H2 H2
, NH, C c. © N
—CH,—CCl —CHCl— CH,— + CH, CH, — > i N-c—c—N N 2
i HZCI/ C,Hz 2 Hz 0 _/ —_— N/C\I({:—NH NH
NH
e Yo NH, 2
Cxema 1-15

B 3aBucumoctn ot MoapHoro cootHomenus [TAIXB u amMpHa mOMy4aroTCss YacTHYHO PACTBOPHMBIC MOJNMMEpEL
PacTBOPUMBIE — IOJIMAICKTPOIUTaMH, a HepacTBOpHUMBIE MOIMMEDHI SABIAIOTCS CIA00OCHOBHBIMHM aHMOHHMTaMmH, a. uMeromue COE
4.5 — 5.1 moke/e u 9.8 maKe/e, eciu TONUMED MPEABAPUTENBHO MoABepruyT HaOyxanuio B JIM®A. IIpu GosblioMm u30bITKE aMUHA
peaxuys IPOTeKaeT KOJIMYECTBEHHO.

1.4. UccnenoBanue 31eKTPHYECKHX H KOMILIEKCO00Pa3yIOIIMX CBOWCTB MOJYy4eHHbIX HeCOMpPSKeHHbIX
NMoJUMepPOB

OnauMm 13 Hanbosee XapakTepHBIX MPU3HAKoB oOpa3oBanust KII3 sBisiercs MOsBICHHE B JICKTPOHHOM CIIEKTPE ITOJIOCHI
TepeHoca 3apsja JOMOJTHUTEIBHO K I0JIOCaM ITOTJIONIEHHST HCXOJHBIX KOMIOHEHTOB. C LeNbI0 UCCIIEI0BAaHMSI CPABHUTEIHHO Majo
H3y9YEeHHBIX BHYTPHUMOJIEKYJISIPHBIX KOMIUIEKCOB, KOTOPBIE MOTYT IPEJCTaBISATh MHTEPEC B CBSI3H C BO3MOXKHOCTBIO HMPOSIBICHHS
TIOTYNPOBOAHUKOBBIX M (DOTONPOBOIAHUKOBBIX CBOWCTB, HAaMM M3BECTHBIMH METOJAMH IOIydeHBl comoiamMepsl AH ¢
oenzanpaerunoM (BA), dbypdpyponom (PD) u IMAB. CpaBrenue 3HadeHuit 9C CONOIMMEPOB C COOTBETCTBYIOIIMMH 3HAUCHUSIMU
romononumMepa [TAH moxasbiBaeT, 4To comoaumepsl, copepxaiue 8-16 mon % anbpAeTHIHBIX €AWHUI], UMEIOT Ha 4 - 5 MOpsIKOB
6onee Huzkue OC u Ha 0.4 - 2 5B MeHbIINE 3HAYCHUS SPHEPTHH aKTHUBALUK 3IEKTPOIPOBOAHOCTH, YeM roMonoaumep. Otu u Y D-su3

11

© National Library of Armenia



CIIEKTpaJbHbIC JAHHBIC YKA3bIBAIOT HA TO, YTO UMEET MECTO JJOHOPHO-aKLENTOPHOE B3auMoaeicTeue Mexay AH u apomaTuueckumu
rpynmnam B conoiumepe. u. B criektpax cononmnmepo AH ¢ BA, @@ u JIMAB umerorcs nornomenus npu 279 um (e= 13000), 282-
284 um (g = 5000) u 367 um ( &= 2.3-10%), cooTBeTcTBeHHO. B 3T0ii 06NacTH He HMeIOT mornomenus Hu [IAH, Hi MozelbHbIe
coeauHeHuss — Oenson, pypan, N,N-numerunanunus u [IJIMA®. B psany cononumepoB BA, ®®, IMADB noriomenus cmemarorces
B JJIMHHOBOJIHOBYIO 00J1acTh. B Takoii ke mocnea0BaTenbHOCTH YMEHBIIAIOTCS U OTSHIINAIB HOHU3ALUH MOJICIBHBIX COCAUHEHUI:
6enzona (9.25 9B), dypana (9.21 2B) u N.N-gumerunanunusa (7.02 sB). Camble Hu3KHe DC umeror conoiaumepsl AH ¢ @D u
JIMAB, a cononumep ¢ BA umeer Hemuoro 6omnbiuee DC.

s BBIACHEHHS, HACKOJIBKO KOMIUIEKCOOOpa3oBaHWE OOYCIIOBICHO NPUCYTCTBHMEM OTHX €AWHHII B COIOJIUMEpE,
m3BecTHEIME MeTofamu monydeHbl [IAH u [IIMA® c coxepxanueM 5 mon % 1-xmop-1-0yrenmnenoBbix equau. CpaBHeHne DC
xommosuimu AH n ITIIMA® c conepxxanneM 9.3 mons % n-auMeTHIaMHHO-(QEHIIAMIHO(MMHUHO) TPYIII C COIIOJIMMEPOM, COAepxkKa-
M 8 mons % JIMAD, nokassiBaet, 4To y nociuenHero Ha 3 nopsjaka Huwke OC U dHEprusi akTUBALUU AJIEKTPOIIPOBOJHOCTH HIXKE
SHEpruy aKTHBAIMU KoMIo3uuu Ha 0,5 5B, 10 CpaBHEHUIO C BHYTPUMOJIEKYISIPHBIM ITOJIMMEPHBIM KOMITIeKcoM.. CliejoBaTesIbHO, B
COIIOJIMMEPE UMEET MECTO OoJiee CHIIbHOE JOHOPHO-aKIENTOPHOE B3aMMOJICHCTBHUE, YeM B MOJIUMEP-IOINMEpHOi kommozuuun. 9C
komno3uunu AH-ITIMA® na 3 nopsinka Huxe, uem ITAH, BeposiTHO, BcaencTBue oOpa3oBaHHs KOMILIEKCA C MEPEHOCOM 3apsiza
mexnay ITAH u I[TJIMA® B TBepnom cocTosiHUU. B monb3y koMmiekcooOpa3oBaHus CBHIETENBCTBYET M TOT (PAKT, YTO KOMITO3ULIUS,
comepxammast 8.3 mone % AH enunun, nmeer OC Ha 2 mopsinika Hmxe, deM [IJIMA®. OTu moauMepsl XOpOIIO COBMECTUMBI H
coBMecTHO 00pa3yroT xopomue mieHkd. PactBop [TAH u [IIMA® B JIM®PA He mmeer HOBOro moriomieHuss Y@ obiactu npu
koHuentpauusax 107 - 10 moaw/1. DTO JaeT OCHOBAHME CUMTATH, YTO MNP TAKHX KOHLEHTPALMAX HOIHMEPOB, B OTIHYHE OT
conosmmMepos, KII3 e o6pazyercs

ITomumep-nonumepnsie KII3 sABnsgroTcs HauMeHee UCCIEJOBAHHON IPYNIOH KOMIUIEKCOB H3-3a TPYJHOCTEH CHHTE3a
3JIEKTPOHOAKIENTOPHBIX HonuMepoB. C IENbl0 CO3aHUS MOJMMEPHBIX KOMIIO3UIMK 3JIEKTPOHOAKIENTOPHBIX IIOJIMMEPOB C
3JIEKTPOHOAOHOPHBIMH MOIY4€HbI MONIN(2,3-TMMETHICHXMHOKCAINH, 1-xn0p-1-0yTten-1,4-quun) (IV) u IIAMA® (V).

~C —————CH—CHy~CH~

Il |
N N

— /—C==—=C—CHy—CHy—\ —(—CCl=CH—CHy—CH;—),— \ )
b a0
o< S O
N\_7 CH3—N—CH; CHs—N—CHs

v v

(1-13)

MuHuManbHOE CONPOTUBIICHUE HA 5 MOPSIKOB HUXKE, YEM Y UCXOJHBIX IIOJIMMEPOB UMEIOT T¢ KOMIIO3HLUY, COOTHOLLICHHE
V kI u Il B koTOpbIX cocTaBsger 1:2. CaMyro HU3KYIO SHEPIUI0 aKTHBALUH JIEKTPOIIPOBOAHOCTH UMEET KOMIIO3HUIUS noumepa V
¢ I. To, yTO MeXIy KOMIIOHEHTaMU CMECEH HMMEET MECTO JOHOPHO-aKUENTOPHOE B3aUMOJEHCTBHE, Tak e BUIHO U3 B YO
CIIEKTpaX, HECMOTPS HA Malble KOHLEHTPALMH HCXOXHEIX KOMIOHEHTOB (mist coemmuenns I ¢=0,285-10% a mwin coenmuenns V
¢=0,42-10" monb/1) IOHOPHO-AKLENTOPHOE B3aMMOACHCTBHE MEXIy HUMH HMeeT Mecto. He MAamoBaXHO, MOTydeHHbIE
3NIEKTPOHOAKLENITOPHBIE COEJUHEHUs] TepMocTabunbHbl. Tak, motepst Beca coeaumnenus III mpu 500 °C coctaBmser 30 %, a
coequnenus 1 — 50 %.

Hamu uccnenoBansr Bzanmogetictsue IIJIMA® ¢ nogom n OpoMoM, a TakKe MX IEKTPUUSCKHE CBOWCTBA, BBUIY TOTO,
4yTo N-(eHmIequaMuHbl 00pa3ytoT crabmibHble KII3 ¢ Opomom, T.e. comu Bypcrepa. OGpa3oBaBmIMECcs KOMIDIEKCH JTOBOJIBHO
CTaOWIBHBI U JIEKTPOIPOBOAHOCTE (DII) 3THX KOMIUICKCOB B 3aBHCHMOCTH OT KOJIMYECTBA HMOJa B IOJIMMEpE HM3MEHSCTCS B
npenenax 10° - 102 C x a”'. C ymenbiennem conepranus nona ot 80 10 66 MOIL. % IEKTPONPOBOIHOCTh H3MEHSETCS MAJIO, A C
JanpHeHmuM yMeHbuieHueM — yMenbmiaercs. DI pomuposannoro IIJIMA® B pactBope mouru He oriauyarorcs or IIJIMAD,
JIOIIUPOBAHHOIO B3aMMOJCHCTBHEM pacTBOpa MoJa ¢ TBEpIbIM NoiuMepoB. B nonumepe, conepxkameMm 66 moas % uona, mocie
JBYKPAaTHOTO OIpENEeNICHNsI SHEpruy akTuBanuu (puc. 1-3) momuMep mpHOOpeTaeT MOTyMETAIHIECKYI0 IPOBOJUMOCTE. DHEPTHs
aKTHBAIMKM OKA3bIBAETCA OTPHUATENsHOM (-0.2 5B), mpu sToM pasHa 3 X 102 C X m” u B mpolecce ompenelneHHs SHEPIHH
AKTUBALUK U3MEHsETCs Ha 2 MOpsIKa, a KOJIMIEeCTBO NapaMarHUTHEIX IeHTpoB (IIMII) Bo3pacraer He3HaunTensHO M3 IpuBeaeHHBIX
JAHHBIX CIEIyeT, YTO B XOJ€ OIPEAEICHHUs DHEPIUU aKTUBALMM IPOTEKAIOT IpOoLEcchl, KOTopble yBenuuuBaroT Ol momumepa,
BCJIC/ICTBHE UETO M3MEpEHHas "SHeprusl akTHBAIUK'"' ITOJTy9aeTcs BhIIEe ee HCTHHHOTO 3HadeHus.O6pa3oBanue KII3 u nx ygactue B

npoBoauMocTu 1npu gonupoBanus [IJIMAD c¢ wuomom u
Inc o6pomom noxtepxkaaercst DIIP uccnenoBanusamu. Curnansl
-6} OIIP oT TBepmOro AONMHMPOBAHHOTO M HEAOIMMPOBAHHOTO
[NAMA® mnpencraBisioT co0Oil CHHIIETBI C IIMPUHOU
MEXIY TOYKAMU MAKCUMAalbO# KPYTHU3HBI ({Bpp) ot 1.19 no
o 1.92 mTn, g-pakropom ot 2.005 mo 2.007 1 KOHIEHTpaHeH
[IMIL1 0.23 x 10'3-3.57 x 10"® crnun/e.
YcTaHoBI€HO, YTO
. 1. obpazoBanue KI13 u kommuectso [IMI] Ha 1 Monb
INAMA® cTpyKTYpHBIX €IMHUILL PACTET C MOBBILICHUEM
COJICpKAaHUs HOJa B KOMILIEKCE;
X ) 2. HarpeBaHHE KOMIUIEKCOB 10 363 K, xoropsie
29 3.1 33 35 XpaHWINCh IPU KOMHATHOM Temmeparype Ooiee 4 MecsIes,
0¥m), K MaJIo BIUseT Ha KoauuecTso [IMI] B monumepe;
3. JuHeWHas 3aBUCUMOCTh MEXIy KOHIIEHTpanuen

Puc. 1-3. TemnepaTypHble 3aBUCHMOCTH JIEKTPO- MLl B momuMepe M 3ICKTPONPOBOJHOCTBIO  HE
nposoanoctu IIMA®, nonupoBanHoro 66 moja. % noxom: HaOImo1aeTcst;

1 - nepgoe, 2 - BTOpOE, 3 - TpeThe onpenesenne E,. 4. sameHa wWoma OpOMOM Mano  BIMACT  Ha
koHueHrpanuo [IML] B nonumepe;

5. yBeIUYEHHE BPEMEHU XPaHEHUs KOMIUIEKCA IIPU KOMHATHOU TemiepaType ymeHblaeT konuuectso [IMII B momumepe.
AmnanornyHoe ymeHsineHue KoHueHtpauuu [IML] xommiexkcoB, oOpa3oBaHHBIX B3aumopelictBueM nona ¢ IIJIMA® B pactBope,

-8+

~10+
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MIPOUCXOJUT IIPU UCIIOJIL30BAHUM B KauecTBe pacTBoputens kak JIM®DA, Tak U 3THICHXJIOpUIA P KOMHATHOU TemmepaType. B
pactBope JM®DA ymensmenue koHueHTpauuu [IMI[ mnporekaer MeaneHHee HW B MEHbLIEH CTENEHH, 4YeM B
STUNEHXJIopUe. Y MeHbleHne KoHueHTpaiuu [IMLI, BeposTHO, TPOMCXOIUT BCIAEACTBHE MIPOTEKAHUS TAKUX MPOIECCOB:

v VT
(CH;),NC¢H,~NH-C=C-NH-C4H,-N(CH;), ==
== (CH3)2NC6H4—I§H=S-C=IilH-CﬁH4—N(CH3)2
\

(CH,),NCH,NH~A" —
— CH,=N(CH,)C(H,NH~ + HA

Cxema 1-16

[locie nonupoBaHMs TBEPAOrO IOJUMEpPa MOIOM CHUTHAI
OIIP ymmpsiercsi, 4TO MOXET OBITh OOBSICHEHO CIHH-
CIIMHOBBIM B3aWMOJICHCTBHEM MAarHUTHBIX IOJIEH, KOTOpbIe
CYIIECTBYIOT Ha COCEJHMX I[apaMarHUTHBIX HOHAaX.
[Tockonpky mupuna curnana SIIP 3aBucut ot paccrostHust
MEXIY HUMH, YBEJIHYCHUE KOHIICHTPALMH TapaMarHUTHBIX
WOHOB  NIPHUBOAMT K  ymwupeHuto JuHuil. Ilpu

B3aUMOJECHCTBUU [NIMA® c HOJIOM npu

crexuomerpudeckoMm cootHomenuu (1 : 4) B pacTBope B

L 3;3 L 33‘5 L 3;7 L 33‘; JIM®A B cnexkrtpe OIIP nosBusercs CBEpXTOHKAs
Hy, WTa CTPYKTYpa, cocTosImas u3 29 OTJeIbHBIX KOMIOHEHT (pUC.

1-4). U3 3THX JaHHBIX CIEIYyeT, YTO IOJIMMEP B pacTBOpe

HMeeT CIIeyIoIee CTPOCHHE:
Puc. 1-4. Cnexrp IIIP noryiomenusi KAaTHOH-PagUKAaJIa Ayro P

INIMA® (0.19 moJ1b/11), 10JIy4eHHOT0 IPU B3auMojeicT

CH,~
1
¢ uogom (0.69 moun/n) B IMDA. ((CH,),NC{H,NH _‘?= & NHC,H,N(CH,),
OmnpeneneHbl KOHCTAHTHI paciieruienus Ha Bojgopoje 2CHs u ~CH, (1-14)

Ha asore (CH3),N Trpymm, CBHICTEILCTBYIOIIUE, YTO,
KOMILICKCHI IOJIIMEpPa C HOJOM H OpOMOM Majl0 OTIMYAIOTCS OT COOTBETCTBYIOMIMX HHU3KOMOJECKYJISAPHBIX KOMIUICKCOB IIO
pacIpeIcTICHUIO CIITHOBON IUIOTHOCTH. [IpH 3TOM BO3HHKAaEeT JOBOJBHO CHIBHOE CIIHH-OPOUTAIEHOE B3aHMMOJCHCTBHE: g-(PakTop
umeet 3HadeHue ot 2.05 mo 2.007.

Hcxons w3 MONMY4YEHHBIX MJAHHBIX HCCIENOBAHBI 3aBUCHUMOCTH
3JIEKTPONPOBOJHOCTH, KOHLETpauuu 1 cBoicTB [IML] 0T cTpoeHus noammepos.
B KOTOpBIX n-guMeTuiaaMuHorpymnms! B [IIMA® 3amemiens! 3- u 4-amuHo-, 4-
THIPOKCH-, 3-METOKCHrpynmamu, T. €. moaumepsl, [I3AD, [14AD, T14I'd u
II3MO® (cxema 1-12). C yBenuyeHHEM KOJIWMYECTBA JIONAHTa B IOIHUMEpE 3
HAOJIONAeTCs  YBEJIMYCHHE DICKTPOIPOBOJHOCTH, KoHIeHTpanuu [IMI],
mmpuHsl curHana OIIP u g daxropa. OTH pe3ysbTaThl aHAIOTHYHBI JJAHHBIM, ‘——"/\/\/,'b
noixydeHHbIM B ciaydae [IJIMA®. Habnrogaercs npsiMosuHeiHast 3aBUCHMOCTh
Mexny lgo m kxonmenrpamued [IMI] no 3 X 10" cnum/2, TOCJIE Yero 3‘22 3‘24
yBenuyeHue KoHueHrpauuun IIMI[ mano BiuseT Ha BJIEKTPONPOBOAHOCTD. HoifTn
PaccMoTpenbl 3aBUCUMOCTH ONpPENIEJIEHHBIX HaMH BEJIMYMH OT KOHCTaHT
JIMHEHHBIX Koppessiuuii o+ . M3 monyd4eHHBIX JaHHBIX CIEAYET, YTO B Cilydae
KaK HeIONUpPOBaHHBIX, Tak U 50 % OOMUPOBAHHBIX HOAOM IOJMMEPOB C
YBEJIMUCHHEM KOHCTaHTHI 6+ mupuHa curaana JI1P ymenblnaeTcs, KOHIEHTpaLus
[IML] yBennumBaercs, 3a uckmouyeHueMm [I3MO®. Kak nokasamu uccnenoBaHus
HEIOTIMPOBAHHBIX M JONMPOBAHHBIX MOAOM Honumepos 114I'®, nocnennuii jerko
OKHUCJISIETCS. MOJ0M, BciencTBue uyero B crekrpe DIIP B3aumopeiictumn [14I'® ¢
HMOJIOM IIpU CTEXHOMeTpuueckoM cooTHowmeHuu 1:2,3 B pactBope JIM®DA mnosBisieTcs: CBEpXTOHKasl CTPyKTypa, cocTosiuias u3 3
KOMIOHEHT (puc. 1-5). V3 3TuX JaHHBIX CIIEAyeT, 4TO MOJMMEpP B PACTBOpE, MPH JICHCTBHE HOoJa, UMEET B OCHOBHOM CIEIYHOIIce
CTpOEHHE:

326 328

Puc. 1-5. Cnexrpsol JIIP noriomenns
KATHOH-PAIUKAIA, MOJYYEHHOTO MpH
B3auMoeiicTBUI 4ro 0,19
moav/n)(a) u M40LI'A(0,19 monw/7)(0)
¢ noaom (0,44 monv/n) B IMDA.

~ CHZ_(lj = (|j_CH2,\, ~ CHZ_(lj = (Ij_CHZ,\, "V CH,-C = C-CH;~s
NH NH NN N ONT
2] 1,5],
2 — i
-4HJ I i
OH OH (0] (6] (0] (6]
Cxema 1-17

[TorMMep TAaKOro CTPOSHUS MOXET 00pa3oBaThCs B PE3yJbTaTe OKUCICHUS A-TMAPOKCH()EHUIAMHHOTPYNI MOIOM, YTO
Hamu moxaTBepkaeHo okucienuem I14I'® fiogom. Ilomyuen momm(1,2-au(4-okco-2,5-IMKIOreKcaaneH-1-mimaeHaMruHo)-1-0yTeH-
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1,4-muun-co-1-xmop-1-6yren-1,4-numn) (II4OLT'A). OIIP cnexrp II14OLT'A, nommpoBanHoro B pactBope JM®DA womom,
UAEHTHYEH CO cHeKTpoM ponupoBaHHoro [14I'® (puc. 1-5). Takum obpazom, [14I'D cunbHO OTIIMYAETCS TEM, UTO JIETKO OKUCIISIETCS
1o [T4OLI'A u, mo Bcell BEpOSTHOCTH, HEKOTOPOE yBelnWdeHue IupuHbl JuHNKA DIIP 00ycnoBneHo TeM, YTO G+ AONMUPOBAHHOTO
HOJIIMEPa COOTBETCTBYET B IEHCTBUTEIBHOCTU HE TMAPOKCU(EHMIAMHHHON IPyIIE, a XAHOMMHHHOM.

BeisicHeHHe 3aBHCHMOCTH CBOMCTB MOIMMEPOB OT MX XHMHUYECKOH CTPYKTyphl BeChbMa CIIOXHA, TeM Ooiee B cilydae
JJIEKTPOAKTUBHEIX MOJIMMEPOB, TaK KaK AJIEKTPOIPOBOAHOCTE IIOJMMEpa 3aBHCHT OT MHOTHX (akTopoB. [Ipomomkas paGoTsl Ho
HCCIIEOBAHUIO 3aBUCHMOCTH 3JIEKTPOIIPOBOAHOCTH OT CTPYKTYpPHI ITOJMMEPOB, aMi OBLIO IPOBEJCHO CPaBHEHHE CBOMCTB JTHX B
OCHOBHOH LIETIM HECONPSDKCHHBIX MOJIUMEPOB COACPIKAIIUX M- U n-aMHHO(EHMIAMHHO- ¥ XMHOKCAJIMHOBBIC TPYIIIBI, (IOJUMEpE
II3BA®D, TI4AD (cxema 1-12) u coemmuenme IV, (1-13)), ¢ CONpsDKCHHBIMU IIOJMMEpPAaMH, MONYYCHHBIMH H3 O- U M-
(heHUIICHIMaMHHOB, MCCIIEIOBAaHHBIMH B OJIMHAKOBBIX YCIOBUsX. [ToscOnpsKEHHBIE OIUMEPBI TTOTYYHIIN U3BECTHBIMH METOAAMU
U3 0- M M-(pEeHWICHIMaMUHOB OKHCIUTEIbHOH HomuMepusalueil kaauii nepoxkcuaucyiabdarom u  uonoMm. CpaBHeHHe
anekTponpoBogHocTH U OIIP MaHHBIX BBHIIIENPUBEICHHBIX KaK HEJOMMPOBAHHBIX, TAK U JOMMPOBAHHBIX IOJIMMEPOB MOKA3bIBAET,
YTO HET YETKOTO Pa3IHyMs MEXTy MOIHCOMPSKEHHBIMH U TTOJIHHECONPSKEHHBIMH MoJTMMepamMu 1Mo KoHeHnTpanuu [IMII n mupune
curaanoB OIIP, oHaKo 3JIEKTPOIPOBOIHOCTD Y CONPSDKEHHBIX BEINIE. DTH JAHHBIE, [0 BHANMOMY, MOXKHO OOBSCHHTH TEM, UTO
JJIEKTPOIPOBOHOCTD ONpeelsieTcs He TONBKO IapaMeTpaMy MOJIEKYJISIPHOTO YPOBHS, HO TaKXKe W HaJMOJICKYJISIPHOH CTPYKTYpOit
noiauMepoB, ux Mopdoimoruei. [lo TocnenHNM XapaKTEPUCTUKAM HECONPSKEHHBIE IIOJIMMEPHI, BEpPOSTHO, YCTYHAloT
o eHIICHANaMIHAM.

2. CHHTE3 U HCCJIEJOBAHME CONPSI)KEHHBIX B OCHOBHOI LEIX IOJJUMEPOB

2.1. CuHre3 U HccleJ0BaHNe 0JIMMEPOB COAEPKALIUX A30TPYyNIIbI

PazButne Texnonormueckux acnekroB Xxumuu IIAHu B OCHOBHOM HJET 1O JBYM HANpaBIEHUSIM: pa3paboTKa HOBBIX
METOJIOB CHHTE3a M PACIIMPEHHE Kpyra MOHOMEPOB OKMCIHUTENbHOH monumepusanuu. Ilo mepBoMy HampaBIeHHIO MMeeTCs PAL
Hay4YHBIX JOCTI)KEHUH, B TO BpEMs, Kak 110 BTOPOMY HAIPABIICHHIO IIOKa HE MOJIy4eHO 3HAYUMBIX PE3yJIbTaToB.

B psimy monmmcomnpsKEHHBIX 3I€KTPOAKTHBHBIX MOJIMMEPOB OTHOCHTEIFHO Majlo HMCCIEIOBAaHBI MOJIMMEpHI, COACpIKalue
apoMaruueckue azorpynnsl. [locneqane BBI3BIBAIOT ONpeEIeNIeHHbIH HHTEpEeC B Ka4eCTBE IIEKTPOA IS JIyIEHCITyCKAOIEro 0/a.
OHn MOryT TposBIATE (hoTompoBomuMOCTs B obnactu JmmH BomH 300 — 550 wm. IlonumepHBIE IUICHKH, JONHPOBaHHBIC
HEJIMHEHHBIMH OPTaHUYECKUMH a30COSANHEHMSIMH, a TaKKe MOIUMEpEI, Coiep Kalie a300eH30IbHbIE TPYIITEI B OCHOBHOM IIETIH U B
KauecTBE OOKOBBIX IPYII, CCIEAYIOTCS C LEIbI0 UX MPUMEHEHHS B ONTHYECKHX YCTPOMCTBAX, A PErHCTPALUM JaHHBIX, KOHBEP-
CHH JUTUHBI CBETOBBIX BOJIH U T. JI.

Hamu Oblia nocTaBiieHa Ledb CHHTE3UPOBATh MOJIMMEpHI, COJEPKAIMe KPOME aMHHO(EHUICHOBBIX, IMMHO(EHUICHOBBIX
W JpYrux TPYMI, TakKe M apoMaTHYECKHe a30TPyIIbl B OCHOBHOM LM U HCCIIEAOBATh 3aBUCHMOCTH UX JJICKTPOIPOBOHOCTH,
KoHIeHTpanuu 1 xapakrepucTuk [IMI] oT xapakTepa JonaHTa U ero KoHIeHTpanuu. VM3BecTHo, 4T0 Kpacutess BesyBuH nomydaror
B3auMoJieHcTBreM M-permnenanamuna (u-PJIA) ¢ 130BITOUHBIM KOJTMIECTBOM HUTPHUTA HAaTpUs. B pesynbraTe momydaercs: CIIUTHIN
HepacTBOpUMbBIH mosmmep. Hamu BBIOpaH 3TOT AOCTYNHBIH CIOCOO AJISL MOJMyYeHHS MOJNIHMa30coequHEHHH. Tak Kak 3Ta peaxuus
HOJIMKOH/ICHCALIMH, MOXHO OBbLIO OXHJAaTh, YTO M3MEHEHHEM COOTHOILCHHS M-(EHWICHAUAMHH — HUTPUT HATPUS MOXHO pery-
JHMPOBATh MOJIEKYJISIPHYIO Maccy, a Tak)Ke COOTHOIIEHUE a30TPYII K aMUHO TPYIIIaM B TOMydeHHOM monumepe. Peakimu v-OIA c
HUTPUTOM HATPHsI IPOBEAEHBI IPU MONBHBIX cooTHomeHusx 1:0.9; 1:1; 1:1,3; 1:2 u nomy4yenHsle nonumepsl o6o3Hadens! [IndIA-
0,9; IIn®AA-1; IIndJA-1,3; [IndIA-2 cooTBEeTCTBEHHO. Peakuuyn a1a30TUPOBaHUS M a30COYETaHHUS IMPOTEKAIOT OJHOBPEMEHHO.
Mo nammeiv H' SIMP cnektpoB pactBop ILu®IA-0,9 B (CD;3),SO B OCHOBHOM COJACPXKHT CICAYIOIINE MOBTOPSIOIIUECS
CTPYKTYPHBIE €JHHUIIBL:

HoN H,N f
2 —N=
b ¢ d N=N—Q—NH2 N=N_ h
HQNQN=N— —N=N N=N— g k N=N—
N=N—
a “N=N— € e Ml Ik
| [ \ \Y) -1

I- 41 monv %; I1- 18 monv %; I - 14 moaw %; IV- 14 monv % u oxono 13 mone % apyrue cTpykTypHble enuHuLbl. Kak u
MOXHO OBUIO 0XXHATh C YBEJINYCHHEM MOJISIPHOTO COOTHOLICHUS HaTpuil HUTPUT — M-DJIA MonekymnsipHas Macca HMOTydeHHbBIX
monmumepoB yBenmunbaetcs: [Lu®JIA-0,9 u [TudJA-1 nmonrocteio pactBopsitorcs B MDA, JIMCO u B crimpte (st [LndJA-0,9
[7]=0.18 ox/z (ipu 298 K B IM®A); nust IIn®IA-1 [1]=0.22 ox/z (npu 298 K B JIMDA u B ciupre), [In®DJA-1,3 pactBopsiercs B
JM®A Tonbko gactuuaHo (58 %), a [Lu®IA-2 noNHOCTHIO0 HEPACTBOPHUMBIH CIIHTHIH HOJIUMED.

ITponomxkas MccienoBaHUs a30TPYINI COAEPIKAIIUX MONUMEPOB HaMM ObLTa TPOBEJCHA pPEaKLusl AUA30TUPOBAHMS 71-
¢ennnenauamuta  (n-OJIA) u m-OJJA ¢ HUTPUTOM HATPUSI MPH MOJBHOM COOTHOIICHHH 1:2 C IMOCIEIYIOIIUM COYETaHHEM C
SKBUBaNEHTHBIM KonuuecTBoM M-DJIA. Mpbl 0Xupanu mMoiydeHHe MOJIMMepa COAEPKALIMEro TOIBKO OJUH THII CTPYKTYPHBIX
€/IMHUII.
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+

NH, ., N, CI
HZN@ * 2NaNO, + 4HCI — =i N, @ + 2NaCl + 4 H,0
-+ N, CI NH, CH,CO,Na
n (m+1)C! N@ + n(m+1) HZN—Q 2,

H,N

N=—N NH

1-p; 1-m 2-p ; 2-m

3

Cxema 2-1

CornacHO NUTEpaTypHbIM JAaHHBIM a30cOouyeTaHue B MO3ULUH 2- M-DJIA mpoucXoauT TOIbKO He3HadeTenbHO (1-2 %) u
HO3TOMY MBI HTHOPHPYEM HaJIM4Me 2-p U 2-m CTPYKTYPHBIX €AUHUIL B CTPYKTYPE HOJIY4EHHOT0 nosimmepa. MoxHO ObUIO 0)KHIATb,
YTO CHTHAJIBI apOMATHYECKUX IIPOTOHOB JOJDKHBI IPHCYTCTBOBATH B BHIE CHHIJIETOB, OJJHAKO B CIIEKTPE MIPUCYTCTBYIOT U XyOJIETH U
TaK KaK COOTHOIIECHHE IIPOTOHOB 0pmio- MO OTHOIICHUIO K a30TPyIIIaM U IPOTOHOB 0pnio- O OTHOIICHUIO K aMUHOTPYIIIIAM PaBHO
1,7 : 1, ane 5 : 1, 5T0 MOXeT OBITh OOYCIIOBICHO TOJNBKO peakmuedl IUKIH3ALNKA ¢ 00pa3oBaHHEM ANUTUAPOOCH3TPUA30JIBHBIX

€JIUHHIL
. HNC
+N=N—©—N=N NH, }n _—
"o

a H N b d e

H f h H o H
N NH, N N
/ / \
* N= NHZ} N « N,
“ N N 7 n

~ N

H N=N—" H
N=N — g H

[

Cxema 2-2
Peakius nua3oTHpoBaHMS M Hocnenyromero asocouderaHus m-OJJA BO MHOrMX acleKTax II0X0XKa Ha OOCYXACHHYIO
1[I0 U1 Ha OCHOBE COINOCTOBJIEHHMS IUIONIAJCH MTHKOB u MPOTOHOB MOXH YUTATh MPOLEHT N UKITH3aHH
€aKLUIO a OCHOBE COIIOCTOBIIE omane koB NH; u NH npoTtoHOB MOXHO paccuura o1e eaK 3al
paBHOIt 41 %. HoBble momumepsl cojepskalie O€H3TpUa30JIbHbIE EAMHMIBI B OCHOBHOW IOJMMEPHOM IIEMM IOMy4eHBI HaMHU

OKHUCJICHHEM [OJIMMEpPa I MOCPEACTBOM MEJHOI'0 KyHnopoCa B Ka4€CTBEC OKHCIHUTEIIA. 210 peaKiusd XOpoIlo HM3BECTHA IJid
HU3KOMOJICKYJIIPHBIX 6eH3TpI/Ia30.HOB.

H,N
Cu+2
%N:N N=N NH, }n
d e
N N, f 9 h ) .
N N M\ )
H,N z N

D)

H,N b J
NH2/||"
¢ N=N —

Cxema 2-3

Pacunransl 3Hauenus k, m, 1, B popmyse na cxeme 2-3 — k=0.27, m= 0.50 u 1=0.23, cOOTBETCTBEHHO.

CuHTE3 371eKTPONPOBOISIIETO TOIMMEPA, COUETAIONIET0 B OCHOBHON MOJMMEPHOM LENH aMHHO- M a30TPYIIbI aKTyaJleH
TEM, YTO TIOMYYEHHBIE TIIOJMMEPHI, COBMEINas CBOMCTBA IOJNMAHMIMHA M TIOMHA30apUIEHOB, MOTyT 00JIagaTh HOBBIMHU
crierupudeckuMy cBoiicTBamu. C IeNIbIO MOTYYCHUS TaKUX ITOJIMMEPOB HAMH BIEPBEIE HCCIIEOBAaHA XUMUYECKAsl OKUCIHTEIbHAS
nonuMepu3anus 4-amuHoazobensona (AAB) nox netictBuem nepoxcunucynsdara (IIJIC), nepmanranara kanust, 6Mxpomara Kajus,
xnopuna sxene3a(lll), moma. CpaBHeHHE NOJyYEHHBIX NaHHBIX IOKa3bIBAET, YTO  HAWBHICIIMI HPOLEHT INPEBpaIleHUs IpU
MHHUMAJIBEHOH IPOJODKUTETBHOCTH PEaKIUH M HU3KON TeMIlepaType IOoJydaeTcs NP HCIIOIb30BAaHUHM B KAUeCTBE OKHCIIUTEINS
Ouxpomara Kajus, a IMoJIMMep ¢ HanOOJIbIIeH MOJISKYISIpHON Maccoil — ¢ ucnons3oBanueM noaoM ([n]=0.11 dz/ze B AM®, mpu 298
K), Iloka3aHo, 4TO MOIMMEPSI, MOTYUYEHHBIE OKUCIUTEIBHON MONUMEPU3alUel IPU UCIIONb30BAHUN PA3HBIX OKHCIUTENEH UMEIOT B
OCHOBHOM OJINHAKOBBIE CTPYKTYPBI.
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[0]
n HZN@N:NO H —[—” N— I-H

Cxema 2-4

OxwucnutensHas nonuMepusanus AADB mox neficTBueM 1oja MpoBOIMIACH TAKOKe B IPUCYTCTBUM THAPOKapOOHaTa Kalus 1
KapOoHaTa KajbLus. YCTaHOBIJICHO, YTO MapajUieSbHO PEaKIUU MOJUMEpHU3aluu oOpasyeTcs Takke U 3-uon-4-aMHHOa300€H3011
(cxema 2-5), BBIXOA KOTOPOTO YBEIUYHUBACTCS MPH UCIIOJIB30BAHUH KapOOHATa KalbLusl.

H
' N
° - E@\H
C \
d Ns b NNy
-HJ o b

Cxema 2-5

C menpio OIpeseNICHNs] OTHOCHTEIBHON peaknnoHHOCIocoOHOCTH AADB ¥ ToirydeHHs HOBBIX a30TPYIII COJEpIKaIIHX
COCIMHEHUH, MHTEPEC NPEJCTABIIOT TAKXKE W PEAKIMU OKHCIUTENbHOH comonmMepu3anuun AADB ¢ HEKOTOPBIMH aMHHAMH. JTH
pEaKIMu OTKPHUIM OBl HOBBIE BO3MOXKHOCTH JUISI CHHTE3a HOJIMMEPOB, B CTPYKType KOTOPHIX COOTHOIICHHWE aMUHO- M a30TPYIII
OoJble OZHOrO, JUIi HMCCIEAOBAaHWS BIMSAHUS 3TUX CTPYKTYPHBIX H3MEHEHHIl Ha CBOMCTBAa MOJMMEPOB, B YacTHOCTH Ha
3JIEKTPONPOBOIHOCTH. B KauecTBe comMmoHOMepa ObLT BBIOpaH AudeHIIaMUH.

\I@ el EN AN s H@E{Cf},{;ﬂﬂ@w\r@)ﬂn

=t

Cxema 2-6

Hcxons u3 toro ¢akra, uto romononumepusanus AAB B ycinoBusx peaknuy He MPOTEKAeT, MOJKHO 3aKJIIOYHUTh, UTO MOIydaeTcs
CONOJINMEpP C JIOBOJBHO YIOPSIOYCHHOH CTPYKTYpOH IOJNMMEpHOH memu. B cTpykType pacTBOpMMOro B AMATHIOBOM 3¢Hpe
monmumepa MostbHoe cootHoteHue AAB/JIPA=1 : 1.52, a B HepacTBOpUMOIi (hpaknum paBHO 1 : 1.86.

TakuM 00pa3om, Kak NOKa3bIBAIOT HCCJIE0BAHMS, B pe3yIbTaTe XUMHYCCKOH OKHMCJIUTEIbHOH MNOJIMMepU3aluH,
NPOBECHHOI Pa3HLIMHU OKHCJIMTEJISIMH, TOJIY4Yal0TCsl MOJHMeEPhI coJepskallie B OCHOBHOIi MOIMMepPHOii iend B OCHOBHOM
a30-n-peHnIeHUMUHO-N-(peHUJIeHHbIe eIUHULbI. THII OKHCINTeNIs] OKa3biBaeT BJHSIHHE Ha BBIXOJA, MOJIEKYJISIPHYK0 Maccy
noJuMepa.

M3BecTHO, YTO SNIEKTPUYECKHE CBOMCTBA IIOJMMEPOB 3aBHCAT W OT HAIMYUS 3aMECTHTENIeH B OCHOBHOH LENH W, YTO
3aMelleHne KaK B IIUKJIe, TaK M y aTOMa a30Ta U B MOJUIHPPOJIE U B MOJIHAHWINHE B OCHOBHOM IPHBOJAT K MOTEPE IPOBOAUMOCTH U
TepMHYecKoil cTabmipHOCTH. OJHAKO Takoe BO3AEHCTBHE HE OAHO3HAYHO, SIPKUM IIPEMEPOM OpPaMaTHUCCKUX H3MEHEHHI
JJIEKTPOIPOBOHOCTH HPOBOSIIMX MOJUMEPOB OT 3aMeIleHHs  sBisieTcs nouu(3-amkokcutuodeH). HeoqHo3HaYHOCTH ATHX
U3MEHEHHH, a TaKKe U OJJHO3HAUYHOE YBEIMYEHHE PACTBOPUMOCTH NPH 3aMEIIEHUSIX B CTPYKTYpE COIPSKEHHOTO TOIHMMEpa TOIKAET
uccnefioBaTenell Ha U3ydeHHE 3aBUCHMOCTH JJIEKTPONPOBOAHOCTH OT  3aMemleHus. s HcciaeqoBaHUs 3aBUCUMOCTH
JIEKTPONPOBOAHOCTH IOJIUMEPOB OT CTEHEHM AaleTHIMPOBAHMS aMMHO-TPYI, ObUIM IOJIY4YEHBI MOJHN(a30-I-(EeHUICHUMUHO-/-
(heHUIICHBI) C Pa3HOW CTENEHbIO AlleTHINPOBAHMS:

=  CuHHTe30M YaCTHUYHO AealeTIINPOBAHHOTO NoH(a30-n-GeHmneHaneTummMuno-n-genmiena) (1a) ([n]=0.08 u 0.11 dx/e
JIM®A, 298 K) (cxema 2-7) 1 ocIieIyIoImuM THAPOIIH30M HorydeHHoro coequnenust (momumep (II a) (cxema 2-8).

Zn, NaOH, CHaoH
i o Yy Yo, I [(@N—@ —
¢-o0

H, H,
NaOH a_b b_a
[(@N—Q )(me+)n [(@N—Q (@E—QN=N-
A A & la
Cxema 2-7
_ N L NaOH,H,0
OO Oy i ™ 4
éHa " Ila
Cxema 2-8
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= BoccraHoBienueM 4,4'-quaurponudenmiamuna uHKoM (nomumep (11 b)) ((n]=0.1 on/e, AMD, 298 K.) (cxema 2-9).
b ¢ e
Zn,NaOH, @ d w
n+10,N N— NO, —= HZN@NON=N N5 NH,
H CH,OH H H
lib

Cxema 2-9

A3ocoueTaHHEeM HA30HHEBOW CONH, MoMy4eHHOH u3 4,4'-nuamuno-N-anernnaudeHunaMuia ¢ AUGEHWIAMHHOM HaMHU
noxydeH N-aleTHIMPOBaHHBIA HOJMMep 0ojee PeryisipHOro cTpoeHus — moinu(as3o-1,4-¢penmnenaneTnmuHo- 1,4-pennnenaso-1,4—
¢enmnennmuno-1,4-¢permnen) (momumep (M), [n]= 0.09 oale, (AIMDA, 298 K), a peakmueil a30codeTaHHsi MHOIYIEHHOTO
JMa30HUEBOTO COEAMHEHHs C N-aleTHIIU(EeHWIAMHHOM MONydYeH IIOJHOCTHIO N-alleTHIMPOBAHHEIA IOIHMEpP — MOiH(a30-n-
(henmnenanerumuHo-n-permieH) (1V).

HNO, + .
HN P —NH, ———=  N=N\- —r‘\l —N=N
c=0 cl (‘:=O cl

éHz CH,
c b
+ +
il g A e+ il Dy —= { OO DO
cr (‘:=O cl” F‘{ R ‘c=o .
‘ CH.
CH, R=H (ll), CH,CO- (IV) a
Cxema 2-10

2.2. CuHTe3 U HccIeJ0BAHHE MOJIHMEPOB, COAePKAIIUX TPHA3CHHbIE IPYIIIbI

C TOUKM 3pEHUs] UCCIENOBAHMS SIEKTPHUECKUX CBOMCTB M HOBBIX BO3MOXKHOCTEH NPHMEHEHHUS NOJIMMEPOB, Apyras
Tpymmna, KoTopas He OblTa MCCIE0BaHa M MPOMBIIITIEHHBIA CHHTE3 KOTOPBIX JIETKO OCYIIECTBHM, IO HALlleMy MHEHHIO, COCTABIISIOT
TIOJIMAPUIIEHBI, COMPSKEHHBIE B OCHOBHOM IIEMM U cojiepkamue 1,3-TpruaseHaunnbHble eMUHUIb.. OHH MOTyT OBITh MHTEPECHBI B
Ka4yecTBe 3JICKTPOAKTHBHBIX MOJIMMEPOB OJarofapst UX cBoeoOpa3HOH XUMHUYECKOH CTPYKTYpe, HaJTUUUs TAyTOMEPHbIX U E-,Z- u30-
MEpHBIX (opM, a TaKxKe KOMIUICKCO0Opa3yomux cBoiictB. OXHIM U3 METOIOB CHHTE3a TPHA3CH COAEPIKAIINX ITOJIHMEPOB SIBIISICTCS
a30COYeTaHHe ApPWIMA30HUEBBIX COJIEH ¢ aMHHAMH. DTOT MeTo]] ObUI UCIIOIb30BaH HAMH JUISl CHHTE3a COIPSDKEHHBIX MOJIHMEPOB,
COZIepXKAINX TpUa3eHHbIe Ipymn Ha ocHoBe OemsuauHa (B) w n-OJIA. C nembio momydeHHs MOJIMMEPOB, cojepkammx 1,4-
(eHMIICHOBEIE, a Takxke 1u-1,4-GpeHuneHoBse, U 1,3-Tprasenqumibabie Tpyms! 1 Mon B i n-®JIA nuazorupoBamu 1 MoieM HUT-
pHUTa HaTpus, 3aTeM IMPOBOAWIN PEAKLIUIO a30COYETAaHHA B COOTBETCTBYIOUIMX ycioBusx.(cxema 2-11). BenenctBue storo, mocie
peaKIiy a30COYeTaHMsl MOJyYeHHBIH HOJIMMep OylIeT comepaTh JiBa TUIIA HOBTOPSIOMMXCS CTPYKTYpHBIX equHul] — II(I-co-1I)B,
II(I-co-1I) (cxema 2-11). IlonyueHHbIE MOTUMEPHI TONBKO YacTHYHO pacTBopsitorcs B JIM®. IIpu ucnons3oBanuu Ha Monb n-OJIA
0.9 Moust HUTpUTA HATPHSI OJTy4EH IOJHOCTBIO PACTBOPUMBII MOJTHUMED.
C 1e7bI0 MONyYeHHUs MOJMMEpa, COAEPIKAILEero TONbKO OOUH Tul CTPYKTypHBIX eauHul (II) — T.e momu(l-tpumasen-1,3-
qan-1u-1,4-gennnen-2-tpuasen-1,3-
H,N Ar NH, + NaNO, + 2HCl — H,N-Ar-N,’C1™ + NaCl + 2H,0 auun-mn-1,4-dpennnen)  TMADB  u
nonu(1-tpuasen-1,3-gumn-1,4-penn-
neH-2-tpuases-1,3-numi-1,4-ennnen)
(), wMoHOMEpPH  AMA30TUPOBAIH
nmH,N—- Ar- N,"C17 + nl H,N-Ar-NH, + nl C1 N, "Ar- N2+Cl'—>CH3CO2Na ABYM3 MOJIAMA HUTPHTA HATPHA, 3aTEM
IIPOBOJMIM PEAKIHI0 a30COYECTaHUS C

H,N-Ar-NH, + 2NaNO,+ 4HC1 —C1 N, - Ar- N,’C1™ +2NaCl + 4H,0

CH5CO,Na SKBUBAJEHTHBIM KOMYECTBOM MOHO-
(TN=NZAr- BN (“N=NZArN=N-ENCACNES) MepoB. IlomydeHHbI nosnumep moi-
I I HOCTBIO pacTBopsiercs B JM®A. 'H
- SIMP  cnekTpanbHblE HUCCIIEIOBaHUS
Ar= ,Q Ar= 7®® PB(LII
g PALID (LD nokasany, 4ro B pactBope II(I) u

Cxema 2-11 I(I1)B  BcreacTBUM — TayTOMEPHBIX
MpeBpaLeHUd B CTPYKType UMEeTCsl
Majoe KOJIM4IeCTBO CTPYKTypHbIX eauHuil (I ) (cxema 2-12)

b

C_C dd H+ HO" ba a
~N=N —@—N=N-HN—®—NH~ —=—=~N=N —@—N H-N=N- @, NH~

Cxema 2-12
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BazkHbIe 3K/II04eHHs CeIaHHbIe HA ocHoBe 'H SIMP, Y ®-puj 1 MK CIEKTPOB NOJHMEPOB, NOJIyYeHHbIX PA3HBIMH
MeTOJaMH, MO’KHO KOPOTKO 00001IUTh Kak: (a) peakuus nporexaer coyeranueM ¢ amuHorpynnamu; (b) II(I-co-II) u II(II)
(II(I-co-II)B u II(II)B) nouMepbl HMET OAUHAKOBBIE CTPYKTYPbI, COCTOSIIIMECH M3 ABYX CTPYKTYPHBIX eIWHHUL, TOJbKO B
Pa3HBIX KOHIEHTpanusix; (C) pasiu4yds B PACTBOPHMMOCTH /[BYX THIOB MOJHMEPOB MOXKHO OOBSICHHTH Pa3sHBIMH
MOJIEKYJISPHBIMH MaCCaMH NOJIHMEPOB.

Jlnst morydeHus IoJIMepa, COJIep Kalero B OCHOBHOM ITOJIMMEPHOI IenH a30()eHIICHOBEIE U TPHa3eHPECHUIOBBIE TPYII-
eI, T.e. MoJaH(a30-n-peHmIeHa30-n-GeHmIeH-2-Tpruaser- 1,3-muun-n-penmien- 1-rpuasen- 1,3-muun-n-penmnena) (II(V)), cmepsa
cuHTe3upoBad 1,4-6uc(3-dpennnrpuasenia)oeH3o B3aMoqeicTBUEeM n-heHMIeHONC(qMa30HUIXIIoOpUIa) ¢ H30BITKOM aHUIIMHA!

HZI\%@fNHZ +2NaNO, +4HCl —>CT Nf@*NJCl# NaCl + 41,0
CH3C02Na .
cr Nf@—Nfcnz @— NH, ——2 > @NH-N:N©7N—N-HI\L®

Cxema 2-13

3aTeM IPOBEAEHA pEaKIUs a30CoueTaHWust C n-(QeHmwIeHOuc(aua3oHuixmopuaom), ¢ mnomydeHueM noimuMepa TI(III).
(xapakTeprcTHIECKYIO Bs3kocTh [1]=0.06 dn/e, pacTBOpUTENs MypaBbHHHAsS KHCIIOTa, pH 298 K).

CH3C02N3
ner () Ny ) NN NN ) ———=
B[ Gy D v O,

(i)
Cxema 2-14

2.3. 3.]'IeKTpl(l‘lecKl/le CBONCTBa MOJTYYE€HHBIX CONPAKEHHBIX I0JIUMEPOB

Ienmpro cHMHTE3a HOJMMEPOB, COASPIKAIINX AMHHO-, UMHHO-, alleTHIIMMHUHO-, a30-, TPHa3eH- 3aMeIIeHHbIe (DEHUICHOBBIE 1
I()EeHNICHOBEIE TPYIIBI, OBLIO HCCIIEAOBAHHE 3aBHCHMOCTH DJIEKTPUUECKHX CBOHCTB OT MX CTPYKTYpHI. [loiaydeHHBIE MOIMMEpHI
JIONIUPOBAHBI HOJIOM, COJIIHON U mepxiopHoi kuciotamu. Onpenenens! D11, koHnenTpamus cnuHoB, mwupuHa J11P nunuit (ABpp) u
g-(aKkTop JONMPOBAHHEIX W HEAONUPOBAaHHBIX monumepos. D1 HemonupoBaHHbIX noaumepoB IIMOIA-0,9; [IMDJIA-1; TIMDIA-
1,3; TIm®JA-2 (cM. 1. 2.2.) coaepKaux aMPHO3aMeIeHHbIC (eHIIIEHOBBIC TPYIIBI COSIHHEHHBIE a30TPYIIIaMH, C YBEIMUCHUEM
MOJIEKYIIPHOI Macchl M COOTHOLICHMs KOIMYECTBA Aa30IPYHI K aMHHOIPYIIIAM yMeHpimaercs or 2X10% o 7x107° € x u’
(IpUBeNCHHAS B IHTEPATYpPE AN MONHA30APEHOB 3MEKTPONpoBoaHocTs pasHa 10° — 107¢ C x u!), a mmpuna mummit (ABpp),
KOHIICHTpAlus. CIMHOB M g-(aKkTOpbl IPUONIM3UTENFHO OAWHAKOBEL lckimrodenueMm sBisiercs cmuTelii mommmep [IMDJIA-2,
KOTOpBIit mpu Hammenbureit D11 - 7x 107" C x u!., nMeer KOHUEHTPALMIO CITMHOB MPUOTH3HTENBHO B MATH Pa3 GOJIBIIE OCTANBHBIX.
IIpy JONHMPOBAHUH IONHMEPOB HOJOM C yBEIMUCHHEM IIyOHHbI fomupoBanns JII yBeqHunBaeTcs U JOCTHraer 3uauenus 2 X 107
C x a! (aro Beime DII JIOTTUPOBAHHBIX MOAOM IOJIU(a30-1-(peHuneHa) (102 C x m!) n ne yerynaet ITAHu (1.83 X 10" € x m).
OIl n mmpuna OIIP curhana HEZONMMPOBAHHBIX IOJMMEPOB C MOBBIIICHUEM TIIyOMHBI JONMPOBAHUS yBEINUUBAIOTCS. Takas e
3aKOHOMEPHOCTh HAOMIOmACTCSl M JUIsl JPYIHX MONYYEHHBIX HAMM IIOJMMEpOB a Tak ke il monu(aso-n-¢eHmiena). Ha ocnose
teopun DIl MOXHO 3aKJIIOUUTH, YTO yBeNMYEHHE IMUPUHBI curHana OIIP cBsA3aHO ¢ yBeNIMYCHHEM CKOPOCTH CTOJIKHOBCHUS
JOBIDKYIIUXCS CHMHOB  (IIOCPEJCTBOM  CIIMH-OPOMTAIBHOTO  B3aUMOJICHCTBHS- CBS3BIBAHMS), KOTOpas IIPOIOPIMOHAIBHA
TIOJIBIKHOCTHA HOCHTENS CHHHA — IOJISIPOHA, T. €. 3JIEKTPOIPOBOJHOCTh YBEIHIHMBACTCS, B OCHOBHOM, BCIIEJCTBHE YBEINYCHHUS
MOJBIKHOCTU NOJSIpoHOB. Y monuMepoB [Lu®d[IA-2 u [Ind[IA-1,3 ¢ yBennuenuem koHueHTpauu gonanta (I,) u mmpuna JDI1P
curHana u JIl ysenmuusatorcst 6ombie, yeM y [Iu®JIA-1 u IInDJA-0.9. D10 BeposiTHO 00YCIOBICHO TE€M, YTO B JONHUPOBAHUU
y4YacTBYIOT, B OCHOBHOM, a30TpyHnel. B 0oCHOBHOM, ueM Goibllie KOHIIEHTPAIHs a30TPyI (M COOTBETCTBEHHO MOJ. Macca B MOJH-
Mmepe), TeM DIl ¢ yBenuueHneM riryOMHBI TOMUPOBaHUS yBenuunBaercs Obictpee. [locae narpeanus no 345 K, OI1 nonupoBanHOTrO
HOJIOM HOJINMEpA, COAEPIKAIIET0 Ha MOJIb a30aMUHO(EHIICHOBBIX equHuL Ooipre 0.8 Moiel noxa, yBelIUIUBAeTCsl B HEKOTOPBIX
CllyJasix Ha JBa — TpH Hopsiaka. [Io BumuMoMy, 370 00yCIOBICHO H3MEHEHHEM HaIMOJICKYJIIPHOTO CTPOEHHS OMPOBAHHOTO ITOJH-
Mepa.

CornacHo OIIP cHeKTpOCKONMYECKNM JaHHBIM C yBEJIMUCHHEM KOHIEHTparuu pomanrta (I,) KOHIEHTpamus CIMHOB Ha
rpaMM IIOJMMEpPAa YMEHBIIAETCS, a HAa MOJb MOBTOPSAIOMIMXCS CTPYKTYPHBIX €IMHHI[ Majo H3MEHSETCS. DTH HaHHbIE MOXKHO
OOBSCHUTH TEM, YTO HEJOIMMPOBAHHBIC IOJMMEPBI CoAepKaT HecmapeHHble HesapspkeHHble [IMI] (cxema 2-15), aHanoruvHo
HEJIONMPOBAaHHOMY TPaHC-TPAHCOUIHOMY ITOJIHAIETHIICHY, KOTOPBIC HE YBEJIIMUUBAIOT JIEKTPOIIPOBOAHOCTE.

NH, NH,

O @NNQ O e OO e e

Cxema 2-15

[Tpy 1ONMPOBAHUK MOAOM IOTYYAIOTCS MOJSAPOHBI ¥ OUIONISIPOHBI, 00pa30BaHUE KOTOPBIX 3HAUUTENBHO yBenuuuBaer JI1
(cxema 2-16) :

NH,

i et ~NNGNNG““©
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NH NH, J, (HCIO,) NH, NH, NH,
Chen " 2 0L O

\J3-
Cxema 2-16

3HaueHne g-akTopa, KaKk W B APYTUX CIIydyasX IpU JOIMPOBAHUM IIOJIHMEpa HOJIOM, YBEIMUHBACTCS C YBEIHMICHHEM
KonmdecTBa nofga B nosmmmepe ot 2.005 mo 2.008. M3 3nauenuii g-hakTopa MOXKHO 3aKJIIOUUTH, YTO CITUHBI JIOKAJIH3HPOBAHBI, B
OCHOBHOM, Ha aTOMaxX a30Ta, a yBEIMUYCHHE 3Ha4eHHH g-(akTopa 0OyCIOBIEHO HM3MEHEHHEM MOCIEJHEr0 B 3aBHCHMOCTH OT
6IIM37IeXKAIEr0 OKPYKEHUS] HECTTAPEHHOTO SJIEKTPOHA.

[Ipu nonupoBaHUN MOIUMEPOB CONSHON KUCIOTOH, IPH KOHLIEHTPALUH XJIopoBoxopoaa B noiumepe ot 0.24 no 0.43 monw
HCI / mone nosmopsiowuxca cmpykmyphwix edunuy, 11 npakTuuecku He yBenuyuBaercs. JJonupoBaHue MOJMMEPOB NEPXIOPHON
KHUCIIOTOHM yBETMUUBAET JIEKTPOIPOBOJHOCTD A0 7 X 10° C x a. Konnenrpanus [IMI] u mupuna curnana S1IP mensitotces, Takke
KaK M IPH JOIUPOBAHUU HOJOM, OJHAKO 3HadeHHe g-(haKkTopa He YBEIMYMBACTCS, YTO YKa3bIBaeT HA TO, YTO yBEIMYCHUE 3HAYCHUS
g-GakTopa mpU JOMUPOBAHUK HOAOM OOycioBieHo B3aumopeiictBuem IIMI] nmommmepa ¢ womom. M3 3THX AaHHBIX MOXHO
3aKJII0UUTh, YTO MEPXJIOpHAs KUCIOTa AOMUPYET MOJUMEP B KadeCTBE OKHCIUTENs, Kak M uoA. Ilomumepsl, DOMupOBaHHHBIE
NEePXJIOPHON KUCIOTON IpH HarpeBaHu Beille 333 K B3phIBOOIIACHBL.

ITpomomkas Uccaen0BaHUS a30TPYHI COAEPIKALIMX MOIUMEPOB, HAMU OBbLIN MOJIy4EHbI MOJIUMEPBI B PE3yJbTaTe PeaKInuu

quasotupoBanus n-OJJA U HUTPUTOM HATpUs B MOJBHOM COOTHOmIeHMH 1 : 2 ¢

&0 MOCIIEAYIOIUM COYETaHNE C SKBHBAJICHTHBIM KoiudecTBOM M-DJIA — momumep (I) (cxema

0] s 10mm 2-2), coneprkalui TaxKe ¥ JUTHAPOOSH3TpHUa30JIbHEIE TPYHITEL. IS OTydeH s ToJIuMepa
ol coziepxKaIIero OeH3TPHA30IbHBIE TPYNIBl ObUIO TpoBeneHo okucieHue nomumepa (I)
H aMMHAYHBIM PacTBOPOM MeIHOro Kymopoca c moxydenueM nonumepa (III) (cxema 2-3).
™ IIpu nommpoBanmu mnonuMepoB uogoM Ol ycToiuMBO BO3pacTaeT B HCCIIECAOBAHHBIX
2 npenenax ponuposanus, ot 10° 1o 107" C x a! i nonuposannoro o6pasua nonumepa (I)
0] npu creneny pomuposanus 2.5 1 5 x 10° C x ' 0o 6 x 107 C x a' nsa nonmumepa (I1)

o KOT/la CTENEeHb JOMUPOBAHUS PaBHO 1.6. DTH 3HaUEHUS COMOCTABUMBI C 3HAUEHUSIMU JOTHU-
P s poBanbIx noxom nonumepos ITAHu (1.83 x 107" C x a!), monu(azo-n-dennnena) (1 x 107

Wavdlenght, rm C x a’"). Tlpu Harpesanun 10 345 K DI mOTMMEpOB TOMHPOBAHHBIX MOXOM M COTEPIKALINX
Puc. 2-1. ®oromomumec-  00tee yem 0.8 more monxa Ha OMH MOnb A30aMMHOQEHHMICHOBBIX CIMHHUIL BO3PACTACT B
LeHTHBII CHEKTP moHMepa HEKOTOPBIX Cllydasx Ha 2—3 MopsaKa . 3
(D) (8 IMCO c=1,1x102 /1) IIpu BO30YX/JICHUSI BOJHBI JUIMHOH 290 nm pacTBOpa  monmmMepa D,
MOJIy4eHHOM CHeKTpe HaOmomatoTcs aBe muku npu 410 #ym Majnoif HHTEHCHBHOCTH U
WHTEHCHBHBIHN nuk nipu 340 nv (puc. 2-1).

Cpasuenne OI1 n OIIP cnekTpasibHBIX JaHHBIX HOJMMEPOB, COAEPKAIIMX UMHHOGEHUICHHbIE 1 a30()eHUICHHbIE TPYIIIB,
MOJTYYEHHbBIX OKUCIUTEIbHON MONMKOHJACHCAMEH 4-aMuHOa300eH30a (cXeMa 2-4) pa3sHBIMH OKHCIUTEISIMH, MOKa3bIBAeT, YTO B
OCHOBHOM Ha0JIFOJIAl0TCs aHATOTHYHbIE 3aBUCHMOCTH HCCIIEJOBAHHBIX MapaMeTpOB OT IIyOMHBI JomupoBaHus nogoMm. IlokasaHo,
uro DI HEIOMHPOBAHHBIX MOTMMEPOB C IOBBILICHHEM TIyOHHEI JOMHpoBaHMs yemmumBaercs 2 x 1070 mo 107 C x a/,
yBennuuBaeTcs M mwmpuHa smHuMi OIIP. Hampumep, mis monmMmepoB, HONYyYEHHBIX OKHCIUTENBHOH IMOJIMMEpH3aleldl HOIoM,

HaOJIIOMAeTCsl ITIOYTH HPSMOJIMHEHHAs 3aBUCHMOCTH  MEXIY

norapupmom OII (g o) m mmpunoit OIIP sunumit. B cmydae

2 HEJONMPOBAHHBIX IIOJNMMEPOB CBEPXTOHKAs CTPYKTypa He

HaOJIIolaeTCsl, a B Clydae IOJNMMepa, HONUPOBAHHOTO HOJOM B

pactBope [IM®DA mosBISETCS CBEPXTOHKAs CTPYKTYpa, COCTO-

smast ¥3 5 KOMIOHEHT (puc. 2-2). M3 3TuxX JaHHBIX CIEyeT, YTo

HECHAPEHHBIH JIEKTPOH B PAaCTBOPE JIOKAIU30BaH, B OCHOBHOM,
Ha JIByX aTOMaXx a30Ta a30TPYIIIIHL.

UccnenoBanuem DI m OIIP cnekTpalibHBIX JaHHBIX OT
CTENEHH JONMHUPOBAHHUS HOAOM II0JH(a30-71-()CHUICHUMUHO-71-
(CHUIICHOB) MONUMEPOB, IOJNYYEHHBIX pa3sHBIMH METOJaMH U
HMEIOINX pa3Hble CTENECHN alleTIINPOoBaHus (cxeMsl 2-7 — 2-10)
nommmeps! (la), -(III), -(IV), (11 a) (pa3gen 2.1), moxazaHo, 4TO
Kak B Clly4yae HEJONUPOBHHBIX, TaK M JOMUPOBAHHAIX MOJIHMMEPOB
HEeT ompexaeneHHoil 3aBucumoctH OIl, KOHLEHTpauud CIHUHOB,
mmpuHel JuHud OIIP  crekTpoB M g-akTopa OT CTENeHH

| ] | | | I alleTHIMPOBAHHS aMUHOTPYIII, MO BCEH BEPOSITHOCTH BCIEICTBHE

331 334 335 336 337 338 T TOro, 4To OOpa3oBaHHBIA B pe3yabrare jpomupoBanus [1I[
JIOKQJIM30BaHbI Ha AaTOME a30Ta a30TPYIIIIEL.

HccnenoBanne 3aBUCHMOCTH JJICKTPHYECKHX CBOICTB

Puc. 2-2. CHeKTp IIIP (paCTBop B Iqu))- 1- HAAB(K-I) KaK OT IOCJICA0BATCIIbHOCTU TPpUA3C€H- U I’l-(i)eHI/IJIeHOBI;IX (III/I—I’[-

(0.13 Monb/); 2 - kommuteea HAAB(K-1) (0.13 mop/m) ~ PCHWICHOBPIX) GJMHUIL, Taxk i OT NPHCYTCTBHUA asorpymi B
¢ nozom (0.12 Moan/) . ocHOBHOW menm monmmep (cxema 2-11 — TI(II), M (I-co-II),

ndanB IId-co-IDB u cxema 2-14 — II(V), nokasaio, 4to
TOTyYCHHBIE TTOJIUMEPHI IMCIOT MPUOIM3UTEIBHO onHaKoBbIe DI1: 10'”, 3 x 10'9, 10'8, 2 x 10'9, 2x 108 C x u! , COOTBETCTBEHHO.
Iourn ne ommuarorcst u OIIP xapaxrepucriku N (cnun/e), ABpp (mT) n g-pakTop MOTydeHHBIX MOIUMEPOB, 32 UCKIIOYCHHEM
HepactBopuMoi ¢pakmuu nomumMepa II(ID), D11 koroporo Hmke, a 3HaueHHe Ns BBIINIE, YeM Y OCTAIBHBIX 00pa3noB. B ciydae
HEJOMMPOBAHHBIX MOJUMEPOB HAOMIOJAETCS AHU30TPOMHBINA CIEKTP, YTO TOBOPUT B MOJb3Yy YACTUYHON KPUCTAINIMYHOCTU MOJNU-
MepoB. IIMI] nokann3oBaH Ha MOJKMMEPHOHN LIENM U XapaKTEPU3YETCsl aHU30TPOIHBIMU MAarHUTHBIMHM IapaMeTpamMH B Cllydae
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nonumepa MANB - g,~1.990, g,~2.006, g,~2.018 u I(I-co-I)B — g,=1.988, g,~2.006, g,=2.019; mns HepacTBOPUMBIX (paKimit
nomumepos II(ID), TI(I-co-II) — g,~1.988, g,~2.006, g,~2.018.

I BO3pACTaeT C yBeIMUCHUEM YPOBHS JIOMHPOBAHMS B HCCIEIOBAHHOM HHTEpBAJIE U JOCTHraeT 3Hauenuii 2 x 1072 C x y’’
(pactBopumas dpaxius I(I-co-IN)), 2 x 107 C x m” (uepacropumas ppaxuus I(I-co-IL)), 7 x 107 C x a7’ (IIL)),5 x10% C x a”’
(II(IDB), 1.102 C x ™! (B MDA HepactBopumas ¢paxuus II(I-co-II)B), cooTBeTcTBeHHO, KOTOpBIe Mano ycrynatoT [TAHwu (1.83
x 107" C x a") gonupopanHoro nomom. IlosBIEHME a30IrPYII B IOTMMEPE MAIIO BIMAET Ha 3HaueHus DII: BCIEACTBHE JOIUPOBAHUS
OIl yBenuuuBaercst 10 102 C x u! u mowrn e ormuuaercs ot AII nosiumepoB TI(II) u II(I-co-1I). D11 nonumepos II(II)B u II(I-co-
II)B nemuoro Boiue, yem y II(HI), II(IT) u II(I-co-II). Onpenenenne KOHIEHTPALIMK CIIMHOB OKA3bIBAaET, YTO NS yBEIMYUBACTCA 10
0.7 ypoBHS TOIUPOBaHUs, a 3aT€M OCTaeTCsl CpaBHUTENLHO nocTosiHHOM. Ha ocnHoBe gannbix JI1P u OI1, Mbl nonaraem, 4To cHayaio
TIpU IOMHPOBAaHUH HOOM 00pa3yloTcs HMOJISIPOHEI, Kak IoKa3aHo Ha cxeMe 2-17. IIpyu BEICOKMX YyPOBHSX HONUPOBAHMS TTOBBIIICHUS
3HaueHnit D11 mpu cpaBHUTENHFHO MOCTOSIHHOM YPOBHE CIIMHOBOW INIOTHOCTH OOYCIIOBJICHO 00pa30BaHHEM OHUIIOISIPOHOB, KOTOPEIE
JUaMarHUTHBI, HO peann3yloT mepeHoc 3apsia. [lo mamaeM mmpuasl OIIP swHUMHE, 5TOT mporecc CONpOBOXKIAETCS TaKXkKe
n3MmeHenueM tuna crnuaa oT Kropu k Ilaynu. Takoe xe siBnenue Habmogaercs i moiu(TuodeHa) U TeOPEeTUIECKH OOBICHICTCS
YIIIPEHHEM OUMOISPOHOBBIX COCTOSHUK B 30HY NPH YBEJIUYEHHH YPOBHS AOMMPOBAHMSA, YTO B UTOTE NMPHUBOAUT K OOBEAUHEHUIO
HIDKHBIX M BEPXHHUX OMIIONSPOHOBBIX 30H ¢ B3 (BanenTtHoit 30H0i1) u 311 (30HON MPOBOAMMOCTH) COOTBETCTBEHHO, YTO MIPUBOIUT K
BO3MOXXHOCTH ITPOBOJMMOCTH ITOX0XKYIO Ha METAJUINYECKYIO.

I, +13 + Js
~N=N—Ar—N=N-NH —Ar-NH-~—» ~N=N—Ar—N-N-NH—Ar-NH-~ <€—> ~N-N—Ar—N=N-NH —Ar -NH~

I, +13 +13
~N=N—Ar—N=N-NH —Ar-NH~ —» ~N=N—Ar—N=N-NH—Ar-NH-

COOTBETCTBEHHBIE XMHOHIHBIC ()OPMBI
@-@—NNIN@@NHNM @—NNHI\T@ HNNN
nu

Cxema 2-17

[Monmmeps! copepkaie TprazeH-1-(GEeHWISHOBBIE TPYIIIHI IPOSIBISIIOT (POTOIIOMUHECIICHTHEIE CBOHCTBA.

B ciyuae ITAHu 6b110 mOKa3aHo, 4TO B MIPUHIHUIIE, B PE3YNITATE IIOJHOTO MIPOTOHMPOBAHUS XUHOHOJUMMUHHOTO a30Ta B
3MepanbAuH OCHOBAaHUH, HAIPUMED, CONSHOM KUCIOTOH, 006pa3yeTcs 1eN0KalIn30BaHHbIH MOJMCEMUXHHOHHBIN KaTHOH-PaIUKal, 4TO
HnpuBOAUT K yBenuueHuto OI1. MHTepecHo To, 4TO Bee MOJIMMEPBI, COAEPIKAllMe TOIBKO TPUAa3eHOBbIC IPYIIbI, KaK ¢ ()eHHUIICH, TaK U
c L[H(I)eHI/meHHLIMH rpyrmaMH TP AONUPOBAHUH COJITHOM KHCIOTON MPHOOPETaloT MONyIpOBOJHUKOBBIE cBoifcTBa ¢ OII mopsaka
10*C x . u10° C x m”'. Ona mamuoro mensire 11 gonupopanHoii kucnotoit IIAHu (10-500 C x x™'), a nonuasodeHuIeHbI,
M0 HAIIUM JIAaHHBIM, HE Z[OHI/IpyIOTCﬂ kucinoTamu. YeenunueHune OII mpu JOMUPOBaHUH COIAHON KHCIOTOW MOXKHO OOBSACHHUTD, KaK H
B ciayuae IIAHu, o6pazoBaHneM OUIONSPOHOB M MX MPEBPAIIEHUEM B JIBa MOIAPOHA IO CIEAYIOUIEH cXxeme:

+ +
~HN-N=N O@ NENNH- 42HCL —— ~HNNEEN O O NNH-NH- -

111

- ~NH-NH-N —@@ N- NH NH~ <—> _NH- NH-N —@@ N-NH- NHN

Cxema 2 - 23

B cinyuae ITAHu xs10p0oBOOpPOJ B OCHOBHOM pe€arupyeT ¢ XUHOHOAMUMHMHHBIME TIPYIIaMH, a B Cllydae TPHA3CHIPYIII
COJEprKaIlUX IOJIUMEPOB BO3MOXKHO IPOTEKAHUE TAKKE CIECAYIOIUX PEAKIIMIA:

+
— OO ripw
HCI - =<:>=<:>—NH-NH-NH~
O O
HN @@—NH “N-NH~ <>
O O

Cxema 2-24

BcenenctBue 3TOoro yMeHbIIaeTCsl KOHIIGHTpanus cosield, nmetomux crpykrypy III (cxema 2-23), u BO3MOXHO, 3THM XK€
o0bsicHseTcs Hu3Kas D11 monumepa mo cpasaenuio ¢ [IAHU. Peakiust Bolie npuBeeHs! Ha IpUMepe MOIMMepa MoJIydeHHoro u3 B,
YTO MJAEHTUYHO W JJII OCTAIBHBIX HonuMepoB. Ilpum nomupoBaHUM MOJMMEPOB COJITHOW KHCIOTOW IupuHa curHama OIIP
yBenanuuBaeTcs, a koHuneHrpamus [IMI] (caun/z) yBennmumBaetcs HemHoro. IosBienue asorpymm B cTpykrype nommmepa II(IIT)
MIPUBOANT K TOMY, 4TO MOJIMMEP COAEPIKAIINHM Kak TPHA3EHOBBIE, TAK U a30TPYIIIBI BOBCE HE MOTJIOMIAET COIIHYIO KUCIOTY. Benen-
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CTBHE JIONUPOBAHUA MOJIUMEPA COJSIHOM KUCIOTOM HaJIMOJEKYJSpHas CTPYKTypa HMOIMMEpa M3MEHSACTCS MEHBIIE, YeM B CIIydae
JonupoBaHus nonoM. B cimydae mommmepa II(I-co-II) mpu crenenun mommpoBanust y=0.33 Habmrogaercss aHuzorpornus g,=1.988,
£,=2.005, g,~1.988 1 TOJbKO NpH BBICOKUX CTEIEHSX JonupoBanus — y=1.69, g=2.004.

N3 nosyyeHHBIX JaHHBIX caeqyeT, yTo [IMI] nonupoBaHHBIX U HeJONMMPOBAHHBIX MOJIUMEPOB CHIBHO OTIMYAKOTCS.
Ilo Bceii BeposiITHOCTH, HeAONHMPOBAHHbIE MOJHMepbl coaep:kaT He3apsikeHHble IIMII, koTopble He MNOBBLIIAKT
NPOBOIUMOCTbD, A IIPU IONUPOBAHNU 00pa3yroTcs 3apskeHHble [IMII npuHuMaloue yyacTiue B IPOBOAUMOCTH.

B nponmomxenue paboThl, OBUI0O HHTEPECHO CpaBHEHHUE pe3ynbTaToB ponupoBanus nonumepos II(II), [I(I-co-1I), II(I)B
I(I-co-1IDB u II(V) mepxiopHOH KUCIOTOH, KOTOpask MOXKET AeHiCTBOBaTH M KaK KUCIIOTa, M KaK OKUCIUTENb. BemenctBum
nonupoBanus DIl moBblaeTCs Ha HECKOJIBKO MOpsaAKoB. 3HadeHus -lgo momumepos (M), II(V), II(ID)B, I (I-co-I)B, II(I-co-II),
MIpH OJIMHAKOBOM YpoBHE gonmpoBanus 1,25 paerer 0,125; 1,9; 4,8; 2,75 u 0,82 cootBercTBenHO. CpaBHenue DI pa3HbBIX 00pa3oB
MTOKA3bIBACT, YTO MAKCHMYM IPOBOJUMOCTH JUTS TOMUPOBAHHBIX 00pa3ioB Boime 1 noaumepos [I(1D), M(I-co-11) u II(III) u mis
TIEPBOTO U IOCJICTHEr0 MMEIOT IPUOIM3UTENIFHO OIWHAKOBOE 3HAUCHNE T. €. MOSBICHUE a30TPYIIT B OCHOBHOW ITOJMMEPHOH IIENH,
comepxareit 1-tpaszen-1,3-numi-1,4-pennnen-2-tpaszen-1,3-qumi-1,4-pennnenossle equauisl, He neiictsyer Ha OI1. OI1 nommme-
poB nonydenusix u3 B — II(IDB u II(I-co-II)B nonupoBaHHBIX NEPXJIOPHOI KUCIOTON MPHU TOM e YPOBHE JOMUPOBAHUS IIPUMEP-
HO Ha JIBa IIOpsAJKa HUDKE, YeM UL OCTalIbHBIX NouuMepoB. Koraa ypoBeHb ONMPOBaHUS PacCUUTHIBACTCS HA 1 T moauMepa, T. €. o
ypaBuenuto (Y= moip gonanta/ 100r momumepa), TO pa3HOCTh MEX/y 3HAUCHUSIMH CTAaHOBHUTCS 3HAYNTENbHO MeHble. UHTepecHo
OTMETUTb, YTO 3aMeHa (PEHMJIEHOBBIX IpPynn AN(EeHHIEHOBHIMH YBeJIHYHBAET 3J1eKTPOINPOBOJAHOCTH NPH AONHMPABAHUM
HOJIOM H HA000POT, YMEHbIIAET 3J1eKTPONPOBOIHOCTH NPH A0NUPOBAHUHU NEPXJIOPHOH KUCIOTOM.

BrIBOABI

1. Tlomy4eHsl MOIMMEPHI, COAEPIKAILNE STEKTPOHOIOHOPHbBIE H 3IEKTPOHOAKIIENTOPHbIE TPYIIBI AaHHOHHOM COMONMMepHu3anueit
n-IMMETHIIAMIHOOCH3AIIBICTH/IA C AKPWIOHUTPWIOM  METHIAKPWIATOM M KAaTHOHHOW — IONMMEpU3anued  vy,y-JHUIHaHo-
mUMenoHuTpuia. JlokazaHo o6pa3oBaHHe KOMIIIEKCOB € TIEPEHOCOM 3apsfa B COMOIMMEpPaxX aKpHIOHUTPHIIA C O€H3aIbIETHIOM,
bypdyponom u  n-muMerTHiIaMMHOOEH3adbAeruaoM. Iloka3aHo Haiumuue Oosiee  CHIIBHOTO — BHYTPHMOJIEKYJISIDHOTO
B3aHMOJICHCTBUSI B CONOJMMEPAX AaKPWJIOHHTPUIA C 71-JUMETHIAMHHOOCH3aNBAETHIAOM C 00pa3oBaHHEM KOMILUIEKCOB C
MEPEeHOCOM  3apsAfa 10  CPaBHEHMIO C  KOMIO3HLHUEH  MOJMAaKpHWIOHHTpUIA C  TOJMMEPOM,  COJAEp KaIllM
JUMETIIIAMUHO(EHUIBHBIC TPYIIITEL

2. Ha ocHoBe BeposATHOCTEH peaknuMu pocTa LENH IPEJIOKEHBl HOBBIC KPUTEPHU, XapaKTCPU3YIOIIUE TEHACHIMIO
MOHOMEPOB K 4epeloBaHuUI0 B conoauMepe. CpaBHEHUEM HOBBIX KPUTEPHEB CO CTaPbIMU, BBIABICHO IIPEUMYIIECTBO HOBBIX.
3. Pazpaboran criocob norydeHus 3JIeKTPOHOAKIIENTOPHEIX MOINMEPOB:

»  BlaumojeiicteiueM auanuoHoB (1,1,2,2-rerpanuansTannunna, n-GeHuieH-ouc-(IPONaHANHUTPUINAA) W HPONAHANHUT-
PHIINHAR), @ TAKXKE JUHATPUEBBIX MPOU3BOIAHBIX JUITHIOBOTO dGUpa ¢, f-ANaleTWITHTApPHOH KHUCIOTH U alleTOYKCYCHOTO
s¢upa ¢ XJIOpaHWIOM. YCTaHOBIEHO, YTO IPHU B3aUMOJACHCTBHM 3(UPOB HpoTeKaeT peakuus MHUXasis ¢ MOCISAYHOIIUM
100 OTIIEIUIEHHEM XJIOpa MO0 JTaKTOHU3AIMEH;

»  nonukoHAeHcauuen 1,4-IMKIoreKcaoHa ¢ AM(YHKINOHAIBHBIMH COSIMHCHUAMH, CO/ICP)KALIUMU aKTUBHBIC METHJICHOBBIC
rpynnsl — 1,2-nu(IMaHaeToKCH)3TaHOM U IOCIISYIOINM JICTHIPUPUBAHIEM IIOJydeHHOTO IIoJIIMepa ¢ 00pa3oBaHUEM
XHHOAMMETaHOBBIX TPYIIIT B OCHOBHOM IIETIH.

Ha ocHoBe snexrponpoBomHOCTel M JaHHBIX Y@ CIEKTPOB MOIYYCHHBIX 3JIEKTPOHOAKIENTOPHBIX MOIMMEPOB U HX
KOMITO3HIIMH C TOJIyYeHHBIMH HaMH 3JI€KTPOHOIOHOPHBIMH IOJIMMEpaMy — TOJH(2,3 - IMMeTHICHXHHOKCAJINH, 1 -XJI0p-1-0yTeH-
1,4-muunom), coxepxammM 85 moas % 2,3-TUMETHICHXUHOKCATMHOBBIX €MHUL U 1oJH( 1-7-AuMeTnIaMiHO Qe HUITUMHUHO-2-71-
JUMeTHIaMUHOpeHIIaMuHO- 1,4-0yTannumi-co- 1 -xiop- 1-6yten-1,4-numnnom) mokasaHo oOpa3oBaHHe KOMILICKCOB C IIEPEHOCOM
3apsifa, MPUBOASINEE K YBEIMUESHHIO 3JIEKTPOIPOBOIHOCTH Ha 5 TOPSAKOB.

4. Ha ocnoBe maneuHoBoro anruapuga u 1,3-guxmopOyTeHa-2 paguKaabHOM COMOJMMEpH3aLMel MOIy4eH HOBBIA THII
CHJIbHOAKIIENTOPHOTO ITOJIMMEPA. Y CTAaHOBJIEHO, YTO MEX]y CONOIMMEPOM M JUMETWICYIB(GOKCHIOM HMEET MECTO CHIBHOE
JIOHOPHO-aKIETITOPHOE B3aMOJICHCTBHE, BIIOCIICICTBUH COIPOBOXKIAatoMmuiics neperpynnuposkoii [Tymmepepa.

5. Pa3pabotanbl crocoObl IONy4eHHs SIOKCHAA IMojiuXjioponpeHa u moiwu(l-amerokcu-1,2-muxiop-1,4-6yrangumi-co-1-
xJop-1-0yTen-1,4-guuna) — nonumepa doiee cTabmIbHOTO, YeM moiu(1-xmop-1,2-snokcu- 1,4-0yranumn-co-1-x1op-1-0yren-
1,4-numn) u monu(1-xnop-2-6yraHos- 1,4-nquuni-co-2-xmop-1-0yren-1,4-num).

6. Pa3paboTaHbel METOABI CHHTE3a KOMILIEKCOOOPA3YIOIINX U 3JIEKTPOAKTHBHBIX MONMMEPOB HA OCHOBE BBILICITPUBEIEHHBIX
noaumepoB. Bzaumoneiicteuem
> HATPUEBOTO TIPOM3BOJHOTO ALETUIIALIETOHA C 3MOKCHAOM IOIHMXJIOPONpPEHa IOIYUeHbl KOMIJIEKCOOOpa3yIolye MoIH-
MepBI, CoIepIKaIue areTmnaneronnsie rpymsi ¢ COE mo Cu > pasroii 3.6 moke/z;
> HaTPHEBOTO  IIPOM3BOJHOTO  IHMATWIIOBOTO  3(Upa  MAJIOHOBOM  KHCIOTHI C  JIOKCHAOM  IOJHXJIOPONpPEHA

COIPOBOXK/IAIOIIET0Cs JIAKTOHOOOPa30BaHUEM, a HI3KOMOJICKYJIIPHOTO MOJEIIBHOTO XJIOpOKCHpaHa — 1-(eHmt-3-xmop-2,3-
SMOKCHOyTaHa — C 00pa30BaHHEM STHII-2-KapOdITOKCH-3-0eH3MII-3-1eByIMHATa, THAPOIN30M KOTOPOTO HOJIydeHBI COOTBET-
CTBYIOIINE KapOOHOBBIE KHCIIOTHI;

> ¢ Cy/b()UTOM U rHAPOCYILGUTOM HATPHUS HOJIYyUCHBI PACTBOPUMBIC U HEPACTBOPUMBIC B BOJIE TTOJIUCYIb(HOHOBBIE KUCIOTHI.
VYCTaHOBIEHO, YTO pacTBOPUMbIE B BOJE IOJNUMEPbl BeAyT ce0s Kak IOJMAJIEKTPOIMThI, a HEepacTBOPUMbIE —
Cynb(OKATHOHHUTHI C CPE/IHEH U BHICOKOW O0OMEHHOM eMKOCTBIO (4.6 MoKe/2);

> SMOKCHUIUPOBAHHOTO  mojuxjopornpeHa u  noiu(l-xaop-2-OyraHoH-1,4-muun-co-2-xaop-1-0yren-1,4-quuna) ¢
CyNb(GHUIOM HaTpUs IOIYYCH MONUTHOI UMEIOIINH caMylo BBICOKYI0 OOMEHHYIO eMKOCTb 110 noHy pTyTH (1), paBHyro 11.9
MIKE/2;

»  DIIOKCHAMPOBAHHOTO IIOJMXJIOPOIPEHA C PA3IMYHBIMU aau(paTHICCKUMHU, apOMATHYCCKUMH, NIEPBUYHBIMH U BTOPHYHBIMH
aMUHaMH TIOTy4YeHbl MOJIMMEpPHI, COAEprKalllie AWAMHHO3AMELICHHbIE OyTEHWJIEHHbIE TPYMIBl U O-aMUHO3aMEIIEHHBIE
KeTorpynmsl, coorBercTBeHHO. [lomm(1-amermin-1,2-muxinop-1,4-6yrannumi-co-1-xaop-1-0yren-1,4-qumn) pearupyer ¢
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10.

11.

12.

IVSTWICHTPUAMHUHOM ¢ oOpa3oBaHmeM moiu(2,3-aumermieH-1--amuaosti-1,2,5,6-rerparuaponupasun-co-1-xmop-1-0y-
TeH-1,4-nunna), KoTopelid oOpaTuMo mpeBpamiaercs B noiu(5,9-numerunen-1,4,6-tpuazabunukio(3,3, 1 )HoHan-co-1-xmop-
1-6yren-1,4-nunn) u umeer COE mo 0.1 # HCI paBnoii 4.6 -5.1 moake/e, a nocne nadbyxanus B MDA — 9.8 moke/e.

VcranoBneHo, 4ro mnpu gonupoBaHud  moau(l-n-guMeTHIaMUHO(EHHITAMUHO-2-n-AUMeTHIIaMIHOQeHnIaMuHo- 1 ,4-
OyTranauui-co-1-xmnop-1-0yren-1,4-quuna) mogoM U OpoMOM 00pa3ylOTCS KaTHOH-paJMKaldbHble M KAaTHOHHBIC IEHTPBI,
00yClIaBIMBaIONINE  JJICKTPONPOBOAHOCT  IMOJMMepa. BmepBble oTMedeHAa IOJNyMETAUIMYECKas IPOBOJIVMOCTE B
HECOIPSHKEHHOM IIOJIMMeEpe, cojeprkameM 66 moas % uona ¢ orpunartensHoil sHepruert akrusarmu (-0.2 3B). ITokxaszaHo, dto
KOHCTAHTBI CBEPXTOHKOH CTPYKTYpHI crieKTpoB JIIP kxomIniekcoB monmmepa ¢ HOIOM U HU3KOMOJIEKYJSIPHBIX coneil BypcTepa
OueHb OnM3KkH. BrepBble ycTaHOBIEHa 3aBHCHMOCTb MEXIY OJICKTPOIPOBOIHOCTBIO, KOHIIGHTpamMel U CBOHCTBaMHU
[apaMarHUTHBIX IIEHTPOB IOJIMMEPOB, COEPKAIIUX 3- U 4-aMHUHO, 4-THAPOKCH-, 3-METOKCU(PEHHIAMHHOTPYIIBI BMECTO 4-
JUMETUIIAMUHHOMN, UX CTPYKTYPOH U CTENeHbO JOMHpoBaHus HoaoM. IIpu MonbHOM cOOTHOLIEHHM moaumep — aomast 1:1 ¢
yBEJIMYEHHEM KOHCTAHTHI 3aMECTUTENS G+ YBEIHUUBAETCS EKTPONPOBOAHOCTD U KOHILEHTpALUs TapaMarHUTHBIX LEHTPOB, a
mupuHa curHana OIIP ymensmaercs. Uem akTuBHee KaTHOH- PaANKal, TeM OOJBIIE JIEKTPONPOBOIHOCTb.

IIpn cpaBHEeHMH 3aBUCHMOCTH 3JIEKTPONpoBOAHOCTH U OIIP CrieKTpaiabHBIX HAHHBIX BBINIEYKa3aHHBIX HECOMPSKEHHBIX
MOJIMMEPOB, COAEPKAIMUX B OCHOBHOM IENMM M- U n-aMUHO(QEHHIAMHHO ¥ XHWHOKCAJIMHOBBIC TI'PYMIIBL, C CONPSDKEHHBIMU
MOJIMMEPaMH, TOJTyIeHHBIMHU U3 0- U M-(CHWICHINAMIHOB, YCTAHOBIIEHO, YTO HAa MOJICKYJIIPHOM YPOBHE 3JIEKTPOIIPOBOISIIIE
LEHTPHl MOYTH HE OTIMYAIOTCS JIPYr OT APYra M 3JIEKTPOIPOBOAHOCTH CONPSDKEHHBIX ITOJMMEPOB BBIINIE HECOIPSIKEHHBIX,
BEpOSATHO, BCIEACTBHE O0JIee KOMIAKTHOH yMaKOBKH MaKpOMOJIEKYJI.

BrepBble U3 JemIeBbIX M- U /- (HEHUICHIMAMHHOB JOCTYIHBIM CIIOCOOOM IOJIy4€Hbl PACTBOPUMBIE HOJMMEpPHI, KOTOPBIE,
Oyayud AOMMPOBAHBI HOJOM U MEPXJIOPHOW KHCIOTOH, MPOSBISIOT NMOJYHNPOBOAHUKOBBIE CBOICTBAa CO CpemHEH M HU3KOU
3NEKTPONPOBOHOCTBIO.

Brepseie

» C HCIONB30BAHHEM pa3HbIX COOTHOIICHUH M-(CHWICHAMAMHH — HUTPUT HATPHS in Sifu JUA30THPOBAHHEM U
a30coveTaHueM M-(peHmIeH[MaMIHa OTyYeHBI TOJIMMEPBI, COIEepIKaIUe a30- ¥ aMHHOT PYIIIIH;

»  1Ma30THpOBaHHEM #- ¥ M-(QCHWICHAMAMHUHOB M IOCICAYIOIIMM a30COYETAHHEM C M-(DCHHJICHIUMAMHUHOM IIOJYYCHBI
TOJIUMEPBI COZIepKalIlie a30-, AMUHO-, a TAKXKEe JUTHAPOOEH3TpHa30IbHbIe TPYNIbl. OKHCIEHHEM OTyYEHHBIX MOIUMEPOB
MEJHBIM KYIOPOCOM TOTyYEHbl HOBBIE TIOIMMEPHI COAEpIKalie OEH3TPUA30JIbHbIE €IMHHIIBL.

OJeKTPOIPOBOIHOCT MPU JOMMPOBAHUU MOTYYSHHBIX MOJIH(a30aMHHO(EHNIEHOB) YBEIMYUBACTCS B Clydae Hoja 0
0.2 C x x| mepxnopuoii kucnotsl — 10 7 % 107 C x x| a npu aeficTBIH XT0POBOIOPOIA SNEKTPONPOBOIHOCTS MPAKTHUCCKH
He MeHsercs. [lommMeps! HMeroue TaKKe U AUTUAPOOSH3TPHA30IbHEIE TPYIIIEI HPOSBIAIOT (POTOTIOMUHECIICHTHBIE CBOHCTBA.

BriepBele  mpoBeneHa — XMMHUYECKas — OKHUCIHTENbHAs — IOMMMepu3anus  4-aMHHOa300eH30/1a TOX  JeHCTBHEM
nepokcuaucyIbgara kamus, xuopuaa sxenesa (I1I), 6uxpomara kanus, nepMaHraHaTa Kajaus 1 HOJa C MOJTyYeHHEM IOJINMEpOB,
B OCHOBHOM, OJIMHAKOBOM CTPYKTYPHI, COAEPIKAIINX a30(eHUICHUMUHO(EHIIIEHHbIE ¢INHUIIBI, MOJIEKYJIIPHAs Macca KOTOPBIX
3aBHCHUT OT METO/Ia CHHTE3a. Y CTAHOBJIEHO, YTO B PE3yJbTaTe PEaKLUH C HOJOM, HapsLy ¢ MoIuMepaMu obpasyeTcs U 3-uoa-4-
aMHHO0a300eH3011. [loka3aHo, YTO NpH JONMPOBAHUM IOITY4YACMBIX MOJIMMEPOB UX JIEKTPOIPOBOAHOCTh YBEIHYMBACTCSH C
ToBEIICHHEM r1yGuusl  momuposanus ot 2 X 107° 1o 6 x 102 C x a’, yBenmumeaercs mmpuma DIIP curnaza u B
HE3HAUUTENBHON CTENeHH — KOHIIEHTpAIHs CIHHOB U g—¢akTop. Ha ocrose DIIP criekTpaibHBIX JaHHBIX MTOKAa3aHO, YTO CTIUH
JIOKaJIM30BaH Ha a30TPYIIIE MOIHMEpa.

BriepBble cHHTE3MpOBaHEI IIONH-#-(QEHUICHBI, COJEpIKallie B OCHOBHON MOJMMEPHON IENMH aMHUHO- M a30-, a TaKkxke
aIleTHIaAMHHO- U a30TPYIIEI, ABYMs Pa3HBIMU METOJIaMH: JHa30THPOBAHUEM — a30COYETaHHEM U BoccTaHoBIeHHeM Zn/NaOH.
Haiineno, uTo npu AONMPOBaHUU 3TUX COCAMHEHUN HOAOM 3JIEKTPOIPOBOAHOCTD, KOHIICHTpAIMs CIIMHOB, MIXpHUHA JuHUi D[P
CIIEKTPOB M g-(hakTop HE 3aBHUCST OT CTENECHH alETWINPOBAHMS aMHHOTPYMII, IO BCEH BEPOSTHOCTH BCIECICTBHE TOTO, YTO
00pa30BaHHBIE B pE3yJIbTAaTE AOMHUPOBAHUS MTapaMarHUTHbIE LIEHTPHI JIOKATN30BaHbI HA aTOME a30Ta a30TPYTIIIBL.

BriepBble mpoBeeHBl HCCIENOBaHUS 3IeKTponpoBoaHocTH U OIIP creKTpanbHBIX JAHHBIX MOJTMMEPOB, COAEPIKAIINX
TPUa3eHAPHIICHOBBIE TPYIIBI, TOJNYYEHHBIX i1 Sifu JNA30TUPOBAaHMEM M a30COYETAHHEM a TAKKEe JAMA30THPOBAHHEM U
HOCJIEAYIOIMM a30COYeTaHHeM, U3 n-(QeHWIeHIMaMUHA U OCH3MJIMHA, OT CTENCHH JONUPOBaHWS MOAOM, IEPXJIOPHOH M
CONSIHOHM KucioTamu. B pesynbrare NONMMpOBAaHHWS HOJIOM C YBEIMYEHHEM CTEHNCHH IONMPOBAHMS DJIEKTPONPOBOJHOCTH
nomumepoB yemuuusaercs 10° go 4 x 102 C x a’, a B ciyuae JomupoBaHus nepxiIopHoit kucuoToit — 10™ 10 0.8 C x ar.
YcTaHOBIIEHO, YTO 3aMeHa (PEHHIICHOBBIX IPYNHI AH(CHWICHOBEIMU, HEMHOTO YMEHBIIAET 3JIEKTPOIIOBOJHOCTh MONUMEpA IIPU
JOIHMPOBAHNUH IIEPXIIOPHOI KUCIIOTOH, a TP JONUPOBAHUH HOIOM - HA00O0POT.

HccenenoBaHneM CHHTE3MPOBAHHOTO BIIEPBBIC IIOJIMMEpa, COIEPIKAIIEro a30-#-(pEeHWICHOBbIE M TpHa3eH-#-(QeHUICHOBbIE
TPYNNbl, YCTAHOBJIEHO, 4YTO BBEACHME B I€Mb IMOJUMEpa a30()eHMIEHOBBIX TPYNN, MPAaKTUYeCKH HE BIHMAIOT Ha
3NIEKTPONPOBOHOCTH MONUMEpA MPU JOMHPOBAHUU HOJOM U NEPXIOPHOI KUCIOTOM.

VYcTaHOBIIEHO, YTO MOJIMMEPHI COAEPIKAIMe TPHaA3eH-1-(DEeHUIEHOBBIE U TPUA3EH-IH-/-(EHUICHOBBIE TPYMIIbI JOIMUPYIOTCS

COMNAHOM KHCIOTOM C MOBBIMIEHHEM deKTporposoguoctd 10 107 C x m? u 3x 107 C x u!, coorrercrrenno. ITomumepsr,
coJieprKallie TpuaseH-1-(QeHUICHOBbIE IPYIIBI HPOSBIAIOT (POTOTIOMUHECLICHTHBIE CBOICTBA.
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TR CQU3UL LULCPULE ULdBLN8E

UL ELEUSCUUUShY, B9 UNUNLGLUUAN3US LN, NOLPUTLULELE URLETAC B9,
NrUNPULUURCNRESNRLL

Uudthnthwughp

Uwnuwgylk] b HEjupniwwlhgbyunnp b Ejnpniwungnunp jadpbp wuwpnibwlnn wynjhdbpubp  @-nhubph-
wuhtnphuqunthhnh wihntughtt hwdwwn hdpdwdp wyphntthnphith b dbphjuyphjwnp htn: Quudl) E np
ubpun Eynyuyhtt thnjuwqpbgnipmniutbpp hwdwwnihdbpowd, npnup phpnud Bu (hgph thnpuwbgdwt Ynduy kpukph
wnwewgdmb wykih nidkn kb, pwb dhounjkinyuyhtt thnjumqpbgmpinitiitipp wnihwyphinthinphih b hwdwww-
nwujuwt hnunwynjhdbpubph Yndwynghwnubpnid: Unwowplyl] &t onpuyh wdh nbwlghwbbph hwwbwlwini-
pintuttnh ypw hhduqws tnp swthwthpubp, npnup pinmipwugpnid ki Untundbpubph ppwp hwenppbint nitwlnipniup:
Tpubg hwdbdwnnpjudp wnljw swihwihpubph htn gnyg b wpdb) unpbph wnwybnipymibpn: Upwldty B unp
KEynpniwwlgbuynnp wnhubpibph uvnwgiwi iqubwljubp pinpuithih hnjuugqygnipudp wuppbp phwihnbbbph’
1,1,2,2-wtkwnpughwttpwinhhnh, @-pkuihik-phu-(wpnywinhtupuphighpnh) b ypnywinhhnphighhgh, htyybu twb
o, fnhugbnhjuwpwppyh b wgbnnpuguwpiwppyh kphjtuptpitphg uvnugduws nhwihnbibph htw, hsybu bwb 1,4-
ghlyinhtipuunhnuh wnjhynugbudwdp wlnhy dbphittughtt pnudp ywupnibwlng 1,2-gh(ghwbwgbwnopuh)kpwiith htwn,
wyw unwugyus wnihdbph phhhnpuudp wgbkwnnthwnppimud: Unwugws HEjunpnbwwlgbyunp wnihdbputph htwn
EjEjnpuwlunjy] Yndynghunubph uvinwgdwt tygunwyny, wojhpinpnypkh tygopuhnh U g-nhukphjwdhtunwhihh
thnhwuqpkgnipjudp, uhtiphqyt] b wnih(1l-y-nhubphjudhindbupihdhiin-2-wnhdbphjwdhindbuhjudhin-1,4-pnipwb-
nhh-hwdw-1-pinp-1-poiphi-1,4-gphhip) b hwynuh tqubwlny 85 vy % 2,3-nhubppitujuhtiopuwhtuyhtt hwynpubp
wupnibwlnn wn(h(2,3-ghdbphiku-uhopuwh-hwdw-1-pinp-1-poipk-1,4-nhhip) b gnyg £ wpdl) LOY wnwewgnidp
Undwnghwnbtpnud:  unhfuuyhtt  hwdwunihdbpdwt  qwbtwlny unwgl] t tnp whwh hwdwwnihdbp
dwykhuwuhhnphnh b 1,3-phpinppnipt-2-h thnjuwgpbgnipjudp: Snbdl) E, np wow b nidln gnunp-wlgbuynnpught
thnpiwugnbgnipnit uinugyus hwdwwynihdbph b PUUVO-h dhol, npit ninklgynid £ Mnuddbptph JEpwhidpuynpuudp:
Quidby &, np wnjhpinpnypkuh opuhnugnidp whpphgnyuljut ppednyd phipnud £ dhush 97 % tyopuhnugyws wnjhdkph
wnwowguwl, npp wuhbjhu hgnutpynud k Jepusdtinyg a-pinpyhuniught pdplip wupnibwlnn wnihdbph: Upwldty &
wnjh(1-wgkwopuh-1,2-nhpinp-1,4-pnipwinphi-hwdw-1-pinp-1-poipk-1,4-nhhih)  vnwgdwt  Enwbwl  wnjhpinpn-
wpkih opupnuguiwlp pugwumhhnphny — gpwsth whpopuhn hwntnipyny pinpugpuish wykigniyh wnluym pyundp:
8nyg & wplk), np wnihpinpnwpkuh kwopuhgh b 1-$kufy-2,3-Fujopup-3-pinppoipwith  (Unpkjughtt Uhugnipyniy)
wghnhjugbnnth htn thnpwgpbgnipjut dudwbwly pinpbyopupnuyhtt fudpkpp thnpwplynd Bu Jkwnwnubph htwn
ynuyipu wnwowgubkint hwwnlnipjudp odnjws wghuihy-3,5-wkuinwunhnuyght & 3,6-nhwgknh-4-ojnw-2,7-
nhntwghtt judpbiph:  Uwnbwppyh nhtphibuptph pbwypnid wnihdbtph htn thnpowpynudp ppwtnd £ juljuntw-
gnjuguudp, hull dnpkjuyhtt dhugnipjut htn thnpwgpbgnipjut wpyniupnid vnnwgynud t Ephy-2-Juppkpopuh-3-
pluqpy-3-{inyhtwn: Unnugus tupbpubph hhgpnihqnd unnwgyl) o hwdwywnwuwb ppacutpp: Unwehlt whqud
wnihpinpnupkth  opuhnugdw  tpkp YEpnhhpjw)  wpmyniupubph U twwphndh unydhnh nt phunydhunp
thnpuwgpbgnipjudp, Juunwdhtt UR-h ubpluynipjudp b wpwig npw, uwnwgdb] bu opnid miskih b wiynidkih
wnihunydnppniubpn: Lowskh  wnihdbpubpp  wnhhEyupnihniutp Bu, hull wiynisbihubkpp® hnbhwnubkp, npnug
thnpwbwluyhtt mupnnnitwynipiniup pun 0.1 U KOH hwutimd k4.6 #Fyy)/g: Upwljyt) E wnih(1-pnipwtphni-2-ni-1,4-
nhh-hwdw-2-pinp-1-pniphi-1,4-gphhih) wnwgdwd tnuwtwly wnjhpinpnypkiuh kyopuhnh U twwphnidh unydhnh
thnpugnbgnipjudp: Unwugyws wnihphnjt nith wdkwpwpdp thnpwtwljuyhtt tnupnnnitwynipnitp, hujuuwp 11,9
UFjj/g, uunhly (II) hntuph Wwudwdp: Byopuhnugws wnjhpinponypkih thnjwgpbgnipjudp wewetuyghtt twppkp
wuhtubph htwn wnwgll] o hwdwywunwuppwt wdhttughtt fjudpbpnd  ghubnuuws  popbiuhiiughl, hul
Epypnpughtt wdhubkph htn ccwdhinnbnuiwgws Jrnntwght odplp wwpniwlng ynphdbpltp: Mnph(1-wghknpg-
1,2-nhpinp-1,4-pnipwi-nhh-hwdw-2-pinp-1-poiph-1,4-nhhip) hnjowgnnid | ghiphitunphwdhh hbn wowewgubing
wnh(2,3-phutphiku-1-f-wdhunkphi-1,2,5,6-ntnpuwhhnpnyhpugqhii-hwdw-1-pinp-1-poipbki-1,4-nhhy), npp qupdbihn-
pku bp Ewsynud wnih(5,9-nhubkphiku-1,4,6-inphwquphghlyin(3,3,1)unttwbi-hwdw-1-pinp-1-pniph-1,4-nhhih), npp nith
4.5-5,1 /HyyJ/q thnfawbwljuyht mupnnnitwlnipinit puwn 0,1 L HCl-h -

Munudtmuhpyly £ wnih(1-g-nhdbphjudhundbithjhuhin-2- -nhubkphjudhiin-phuhjudhtin-1,4-pnipuiinhhy-
hwdw-1-pinp-1-pmipku-1,4-nhhih) wupnitwynn wynjhdbph pnuyugnidp jnngnd b ppodny: Unwehtt whqud 66 oy %
nnny nnuugywsé ny qnignpyjus ynjhdbkph hwdwp nhnydt) | HEjupuhunnppuljuinipiut wjnhjugdwt tukpghwgh
puguwuwlutt wpdbp (-0.2 £<), b Jhuwdbnwnuiwt hwunnppuljwtnipemni: 8nyg £ wpdl, np nnnyd pnuugqus
wnjhutph b gwspwdnikynyuwyhtt 9otpuntph wnkph BN uyblupubph inpp juoniguspubph hwuwnwnnibukph
wpdbpubpp own Unwn i Unwugyws wpdbpubpp hwdbdwingb) B 4-nhutphjwudhin jdpbph thnpuwpk 3- b 4-widhin,
4-hhnpopuh, 3-Ukpopuhbtuthjudhun judpkp ywwpnibwlng ynjhdkpubph hwdwywnwuewt wjuitiph htwn: Mnjhdbp
— nnuutin 1:1 Unjuyhtt hwpwpbpnipjui ghypnid nknujuhsh hwunwnniih (o) wpdtph dkdwgdw htwn didwinud
E HEjupwhunnppujuinipniip b yupudwqhuwub jEtnpnuubph nugbunpughwt, hull EN0L gdtph juyuni-
pyitp thnppwntd E, wyuhtiph’ nppwl wijinhy  junhni-punhluyp wyjipwb pupdp E HEjupuhungnppuljubngentp:
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Zudbdwunbng # b wy-wdhundpbuphjudhin- b juhtiopuwhtiughtt judpbp wwpnitwlnn hhdbwluwd onpuynid ny
qnignpnus  wnjhdbputph HEjupwhwunnppuwimpniip & b w-$kupkunhwdhuibphg hwjnth Gpwbwlnyg
unwgyws qnignpyjus ynjhdkpibph hwnnppujuwinipjui htin, gnidl) k op dojiinguhtt dwujuwppuynud hwnnpnhs
JEuwnpnuubpt hpunphg hwdwpw skt tmwuppbpynud b gnignpnyws wnihukpubph Ejunpuwhwnnppuljuinipiniup wykh
pwpdp k ny gqnignppdué wynjhdkpubph fEjunpwhwunnppuljuinipiniihg dwupnun iynyukph wbkh uvbind puuwdnp-
Juodnipjul yuwwdweny: Unwohtt whquu Edwb b dwwngkih of b g-dhupkunhwdhitiphg htiown knuwbwyny® £$kup-
Eunphwuhuh nphugnuugdudp b wgnhwdwlgdudp Ldhuhjbunhwiuht — twwnphnwdh thnphwn wwuppbkp hwpwpkpni-
pintuttinh phwpnud, hsybu twlb - b ~pEupjkunhwdhuttph (phy ghugnunugdudp b wyw /~pEuhjEunhwdhuh htwn
wqnhudwlgdwdp uhtpbqyt] b, huwdwywnwupwiwpwp, wqn adpipny dhwugyws wdhiindbupjkiughtt b twb
nphhpnpnpliquphwgniughtt judpbp wupnibwlng mskih ynhutpltp, npntp ooy b wppnpuppyny gnuugubihu
Atinp kU phpnud dpohtt b gudp EEynpwhwnnppujuinipjudp jhuwhwnnpyhy hwninipniittp: Yhhhgpophuquphw-
qnyughtt fudpkp wuwpnibwlnn wnihdbpubpp gnigupbpmd Eu $nnnpnidhubugbin hwnlnipnii: YEpghtutphu opup-
nugdudp wnudwpowuwny unwugyt) tu pkuiquuphwugniuyhtt judpbp wwpnibwlng tnp wojhdbpbbp: Swppkp opuhnhs-
ubpny' Yuhnwdh whpopuhnhunydwwnny, tpYwph (II) pinphngny, Ywihnidh phppndwwnny, Yuihnwdh  whpdwb-
quitmnny U jnyny 4-wlhinwgnpkugnih phthwjut opuhnugldudp wynhdkpdudp vnugdus wqndtuhjbiughtt b wdh-
undtup kiuwyhtt dhwynpubp wwpnibwlng bdwb junnigfusp niukgnn wnjhdkpubph Ejunpwhwunnppujuinipyui b
EN njujubph nuunwdbwuhpmpjudp  gnyg b wpdb, np wnjh(4-wdhinwgnpbuqniutph) LEjupuhwunnppulju-
unipniip dkdwinid k pnuyyugdut junpnipjut dkswgdwi htin 2 x 1010 dhigh 6 x 102 U/ dkdwunid k twb BN gdbph
(wyunipniup: Unwohtt whquud Eplynt wwppbp tnuwbwlibtpng® ghulnd Jhpujwiquudp wnjhynipbbudwdp b
nhugnunugdudp b wgnhwdwlgdwdp vnwugduws hhdtwlwt wnjhdbpuyht pnpuymd wuhin b wgn, hywbu twb
wghnpjudhtun b wgn junidp yuwpnibwlnng wynih(gy-ptuh kuttnh) nuunidbwuhpoipjudp gnyg kwpgdly, np Ejupwhw-
nnppuljuinipiut b BN ndjuibph wpdbputpp juwhqus skt wdhun fudpliph wghnhjugdwh wunhdwhg, wdkiw)u
huwjuwiwljuinipjudp wjt Yyuwndwnrny, np ghyugdwi hbnbwipny wpwowgwsd wupuwdwqhuwlub YEunpnuutpp
nbknujiugdus Eu wqn judpbph Jpus:

Unwohtt mbquu nunidbwuhpyl) ku @-dptuhikunhwdhh b phughnhihg in sirw nhwgnunugdudp b wgnhw-
dwhgdwdp, hisybu twl dnundbkpubtph (phy ghwgnuugdudp b wyw hbnwgu wgnhwdwlgdwdp nvnwugjws mphwuqb-
twph kbught odpbp wupnitwynn wnhdbpubph fEynpuwhwunnppujwinipyui b BN wdyuukpp: 8nyg E wipydly), np
mnnny nnuugdwi hbnbwipny wnjhdbpubph HEynpwhwnnppuljuiunipniup dkdwunwd £ 108 dhsh 4 x 102 U/ huy
whppnpuppyny pnuugdwi nhypmd’ 109 dhish 0.8 /44 Quninjky b, np $Euhibbught jdpkph thnjuwphinudp gh$buh-
1Ebwght fadpbpny uh thnpp thnppughinud £ wynjhdtiph hwunnpujubnipenip yippinpupedng gnuyugubihu, hul jpong
muugduw ghypnid hwljunwlp: Ugndbupibuughtt judpiph wnuwmipmniup gonpstwuinpku sh wqnnud EEYnpw-
hwnnpuljuinipjub ypuw jpnnyg b whppinpuppdny gnuugubjhu: Snidl) E op upuqi- -t bhughtt b nphwugk-
nh--dEupkuughtt wnjhdbpubpp puyugynud Bt wquppyny, high htwnbwipny wnjhdbpubkph LEjupwhwnnphw-
Juinipniup hwdwywunwupwbwpwp dkdwinud £ dhtgh 10 & 3x10° U4f Unwugus wphwqkiughtt judpbp
wupnitwlnn, hywbu bwb jppyny ngnuyugqus wynjhubputpp gnigupbpnud Eu $nunnpnidhibugkinn hwinlnipinit: fnnp
uhipbquwé wqndbupbught, wdhundbuphjkiught, hiswbu twb  wphwqbiwphibiught, wqndbupjbiught b
wuphwqtbiwphibtughtt wohdbpubph guyugdwt junpnipjut hin BN gskph juyunipnibp dkdwunwd k, wjuptpt’
htynmpwhwnnppujuinmipjut dkdwugnudp deswdwuwdp wuydwbwynpqws b (hgph Ypnnubph swpdnibmlnipjui
dbdwgdwdp: Qudl) E np uvnwgdus pnnp wnjhdbpubph pnyugdwd dudwiul] wpwewinid i juwhnt - pw-
nhywubkp b junhntuwght YEnpnutkp, npniugny b wuwydwtwynpjws E wynjhdbph BEjunpuhwunnppuljuwinipgnop:
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DURGARYAN NARINE

SYNTHESIS AND INVESTIGATION OF NEW ELECTROACTIVE AND COMPLEXFORMING
POLYMERS

Summary

The copolymerization of p-dimethylaminobenzaldehyde with acrylonitrile and methylacrylate in the presence of sodium
naphtaline complex, sodium and lithium fert-butylates has been studied. The copolymerization constants have been determined.
Electical and complexforming properties of acrylonitrile copolymers with aromatic aldehydes - p-dimethylaminobenzaldehyde,
benzaldehyde and furfurole have been studied. It has been shown, that copolymers reveal higher electrical conductivity and lower
electroconductivity activation energy than polyacrylonitrile and the composits of corresponding homopolymers containing the same
donor and acceptor groups, as well. Acrylonitrilic units reveal strong electronoacceptor properties in copolymers and form complexes
with aldehydic units. The new criteria characterizing the tendency of monomers to alternation have been proposed instead of the rir,
parameter. The propabilities of chain propagation and characteristics related with monomer units distribution in the copolymer chain
are used as initial values. The tendency of monomers to alternation has been proposed to be characterized by derivation of monomer
units distribution from the distribution corresponding to ideal copolymerization of given monomers pair. The adventage of new
criteria comparing with the old one is shown. The method of preparation of electronoacceptor polymers by interaction of dianions
obtained from different nitriles- (1,1,2,2-tetracyanethanediyl, p-phenylene-bis-propane dinitrildiyl and propane dinitrildiyl) and ethyl
acetoacetate and diethyl a,B-diacetylsuccinate with chloranyl has been proposed. It has been established that Michael addition
reaction occurs accompanied by chlor elimination or lactonformation. The electron-donor polymer — poly(1-p-
dimethylaminophenyl)imino-2-(p-dimethylaminophenyl)aminotetramethylene-1-chlor-1-butene-1,4-diyl) and, by known method,
electronodonor polymer containing 85 % quinoxalinic units have been obtained. Electrical conductivity of obtained polymers and
their compositions each with other and with iodine has been studied. The specific resistances are changed in the 10°-10" ohm cm
range, the activation energy of electrical conductivity is equal to 0.22-2.73 ev.

Oxidation of polychloroprene with perbenzoic acid in chloroform at room temperature leads to an epoxidized polymer
containing up to 97% oxyrane groups from the theoretical content corresponding to complete conversion of double bonds. It is found
that chlorooxyrane groups of epoxidized polychloroprene isomerize to form a-chloroketone moieties upon long-term storage. The
reactions of poly(chloroprene) with hydrogen peroxide, acetic acid and hydrogen chloride lead to chloroprene groups transformation
into 1-acetoxy-1,2-dichloro-1,4-butandiyle units. Obtained polymer is more stable and reveals the same properties as
polychloroprene epoxide. The reactions of epoxidized polychloroprene and low model compound 1-phenyl-2,3-epoxy-3-
chlorobutane with acetylacetone lead to the formation of 3-acetyl-3,5-pentandione and 3,6-diacetyl-2-octene-2,7-dione groups
containing polymers with complexforming properties with metal iones. It has been found that interaction between sodium derivative
of diethylmalonate with epoxide of polychloropren take place with lactonformation and interaction with low molecular model
compound —to ethyl-2-carbethoxy-3-benzyl-3-levulinate. The hydrolysis of transferred compounds lead to corresponding carbonic
acids formation. In (CD;),SO solution of obtained substituted levulinic acid the chemical equilibrium of four isomeric forms —
ketonic, Z-, E- isomers of enolic and lactonic, has been established. For these isomeric forms 59; 7, 3, and 31% percentage has been
calculated correspondingly according to absorbtion intensities

. It has been found that 1.2-di(3- and 4-aminophenylamino-1-buten-1,4-diyl), 1.2-di(3-methoxyphenylamino-1-buten-1,4-
diyl), 2-ethylphenylamino- and 2-diethylamino-butanon-1,4-diyl units containing polymers were obtained by the interaction of 95%
epoxidized polychloroprene with 1,3-,1,4-benzenediamine, 3-methoxybenzeneamine, N-ethylbenzeneamine and N-ethylethanamine
correspondingly. In the case of reaction of polychloroprene epoxide with primary amines disubstituted butenylene group and with
secondary amines o-amino- substituted keto- group containing polymers have been obtained. Thus, the reaction of highmolecular
chlorooxiranes with secondary amines processed analogous of low molecular chlorooxiranes. Dependence of electrical conductivity
and spin concentration upon the structure of substituted phenylamino- group containing polymers and different doping levels of
iodine have been investigated. The increase in electrical conductivity and spine concentration with the increase in dopant
concentration shows that cation radical species are generated in consequence of doping process. The Igo (electroconductivity)-spin
concentration curves showed liner behavior up to 3-10'® spin/g concentration. With the increase of dopant concentration the increase
in electrical conductivity and spine concentration and decrease in EPR line-width with the increase in substitution constant (c") is
observed at polymer-dopant molar ratio equal to 1:1. Thus, the more active cation radical, the greater electrical conductivity.
Obtained polymer was easily oxidized converted into poly(1,2-di(4-oxo-2,5-cyclohexadiene-1-ylideneamino)-1-butene-1,4-diyl-co-
1-chloro-1-butene-1,4-diyl) compound It is shown that reactions of 1- acetoxy-1,2-dichloro-1,4-butandiyle units with
diethylenetriamine and sodium sulfite lead to the 5,9-dimethylene-1,4,6-triazabicyclo[3.3.1] nonane and 2-butanon-1-sulfonic acid-
1,4-diyle units respectively. The electric conductivity, spin properties and concentration of nonconjugated and conjugated polymers
obtained from phenylenediamines have been investigated. Conjugated polymers poly(m-phenylenediamine) and poly(o-
phenylenediamine) have been synthesized by chemical oxidative polymerization and nonconjugated polymers — by the interaction of
polychloroprene epoxide with o-, p- and m-phenylenediamines. Comparison of the properties of conjugated and nonconjugated
polymers reveals that iodine doped conjugated polymers exhibit higher electric conductivity, but there is no dependence of other
properties — spin concentrations, EPR signal widths and g-factors, from the conjugation of polymers . It have been concluded, that on
the molecular level conducting centers responsible for conductivity of both type polymers do not differ and conjugated polymers
exhibit relatively higher levels of conductivity because of chain compactness.

Synthetic approach to polymers containing azo groups was developed on the basis of diazotization and azocoupling
reaction of m-phenylenediamine (m-PDA) with various ratio m-phenylenediamine — sodium nitrite. Doping of
poly(azoaminophenylenes) with iodine, perchloric and hydrochloric acids was examined.Electroconductivity increases in the case of
iodine to 0.2 S mol™, of perchloric acid, to 7x107 S mol ™!, and at the action of hydrogen chloride it is virtually unaffected.
According to the ESR spectra, at the doping with iodine and perchloric acid electroconductivity enhances generally due to the
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mobility increase of the chargecarriers (polarons). Oxidative polymerization of 4-aminoazobenzene by different oxidizing agents -
potassium peroxydisulphate, iron trichloride potassium permanganate and bichromates, iodine has been investigated for the first time.
The stucture consisting from iminophenyleneazophenylene units has been proved. It has been found that the molecular weights of
obtained polymers are dependant from the method of synthesis. Both as-synthesized polymers and doped by iodine polymers have
been characterized by conductivity measurements and by ESR spectroscopy. The relationship between conductivities, ESR
characteristics and dopant content has been revealed. The obtained results show that with increasing of dopant content conductivity
increases from 2.10"° to 610 S/m, ESR line width increases as well. It has been found, spin concentration and g- factor are
changed. The obtained values of g-factors and results of UV spectra indicated that iodine-doping reactions occurred at the nitrogen
atoms of azo groups in the aminoazobenzenic units of the polymer chains and consequently formed the charge transfer complexes.
The iodine in the iodine-doped polymers existed mainly in the forms of I;” and I5 ~ anions. In the main polymer chain amino- and
azo-, as well as acetylamino- and azo- groups containing poly-p-phenylenes were synthesized by different methods: reduction
polycondensation of 4,4'-dinitro-N-acetyldiphenylamine with zinc in methanol media and polycondensation of diazotized 4,4'-
diamino-N-acetyldiphenylamine with diphenylamine.It is established, that during the reduction polycondensation of 4,4'-dinitro-N-
acetyldiphenylamine with zinc partial hydrolysis of acetylamino- groups proceeds and partly N-acetylated poly(azo-p-
phenyleneimno-p-phenylene) generates, which has undergone to hydrolysis resulting target poly(azo-p-phenyleneimno-p-
phenylene). Polycondensation of diazotized 4,4'-diamino-N-acetyldiphenylamine with  diphenylamine poly(azo-p-
phenyleneacetylimno-p-phenylene-azo-p-phenyleneimno-p-phenylene) generates, which has mainly identical structure with polymer
synthesized by reduction polycondensation of 4,4'-dinitro-N-acetyldiphenylamine with zinc. Poly(azo-1,4-phenylenimino-1,4-
phenylen) was obtained by the reduction of 4,4'-dinitrodiphenylamine with zinc and poly(azo-1,4-phenylenacetylimino-1,4-
phenylen) was synthesized by the diazotization of 4,4'-diaminodiphenylamine and subsequent coupling with N-acetyldiphenylamine.
The conductivities, ESR peak to peak signal line widths and g-values of polymers were studied as a function of N-acetyl groups
content in polymers when doped with iodine. It was established, that there is no dependence of above mentioned parameters upon
the degree of N-acetylation of poly(azo-1,4-phenylenimino-1,4-phenylen). It was shown, that conductivities, ESR peak to peak
signal line widths ABpp, and g —values of all obtained polymers were increased with the doping level increase from 3.107"" - 3 x 107
to 3 x.10%S/m, from 0.85-1.02 to 1.54-1.72 mT and from 2.004-2.005 to 2.006, correspondingly.

At the first time, electric conductivities and three ESR parameters (spin concentration, pick to pick line width and g-factor )
of conjugated polymers containing triazenarylene, as well as triazenarylene and azoarylene groups have been investigated as a
function of doping level when doping with iodine. The method of diazotization and azocoupling has been used for the syntheses of
the investigated polymers on the basis of p-phenylenediamine and benzidine. For the synthesis of triazen and azo group containing
polymers, firstly, N,N’-di(phenylazo)-p-phenylenediamine has been synthesized by p-phenylenediamine diazotization and azo
coupling with excess amount of aniline. Obtained compound was isolated, identified by spectral methods and coupled with p-
phenylen-bis-diazonium chloride and converted directly into final polymers containing both triazen and azo groups in main polymer
chain.It has been found, that conductivity increases constantly with the increase of doping levels in the considered range and attains
the values 2.102 S/m. It has been established, that there is no distinct correlation between electric conductivity and spin
concentration. When doped with iodine, spin concentration values increase up to 0.7 doping level and beyond 0.7 doping level,
tends to stay relatively constant. However, ESR line width increases upon doping. According to ESR spectroscopy data, the
conductivity increase was attributed to the charge carrier (polaron) mobility. Comparative study of conductivity between
synthesized triazene-p-phenylene and both triazene-p-phenylene and triazene-di-p-phenylene group containing polymers doped
with perchloric acid has been employed. It has been found, that introducing of azo-p-phenylene groups in polymer chain does not
practically influence on conductivity, that increased in the range of 10-9 to 0.8 S/m with doping level increase. As well as, it has
been found, that the substitution of phenylene groups with diphenylene ones leads to small decrease in conductivity, that is contrary
to the obtained result for iodine doping.Obtained polymers have a feature to become conductive when doped by hydrochloric acids,
(10"* S/m). Surely, the obtained conductivity is inferior to PANi , but the feature itself is notable.
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