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OBIIASA XAPAKTEPUCTUKA IUCCEPTAIIUU

Axkmyanvnocms padomst. BO3MOKHOCTH CHUHTETUYECKON KOOPIUHALMOHHOU
XUMUHU B 3HAUUTEIBLHON Mepe pacIIMpUIIUCh O1arojaps ycrnexaM B CHHTE3€ IIHUPOKO-
ro Kpyra noJIMICHTaTHBIX MHOTO(YHKIIMOHAIBHBIX JIUTAHJIOB, KOTOPHIE CYIIECTBYIOT
B Pa3JIMYHBIX TAYyTOMEPHBIX opMax B 3aBUCUMOCTH OT MPUPObI ()YHKIIMOHATBHBIX
TPy U 3aMECTUTENICH, HANPABICHHO BIIMSIONIME HA T'€OMETPUUYECKOE CTPOCHUE U
CBOMCTBA KOMIUIEKCHBIX COCTUHEHUM.

TeTtpakeToHbl, MOAOOHO IPYTUM KapOOHWIBHBIM COCUHEHUSIM, 00J1a1at0T BhI-
COKOM pEaKIMOHHOW CIMOCOOHOCTHIO, U, TOATOMY B 9TOM ILJIaHE MPEICTABISACT 0O0JIb-
101 MHTEpEC B,B/—TeTpaKap60HHanme COCJIMHEHUA U WX MPOU3BOJHBIC, KOTOPbHIE
IpU KOHJICHCAIIMU C TUApa3ujiaMu KUcCiIoT 0opa3ytor ocHoBanus llludda. B Hacros-
iee BpeMsi HHTEHCUBHO H3Y4YarOTCsl KOMIIJIEKCOOOPa3yIolKe CBOMCTBA ATUX JIUTaH-
JIOB C HOHAMU MEPEXOIHBIX METAJJIOB.

Hanuune paznuyHbIX 3aMECTUTENECH B MOJIEKYJIE OPraHUYECKUX JIUTAHJIOB MO-
KET MPUBECTU K CUIIBHOMY MU3MEHEHUIO JIEKTPOHHBIX CBOMCTB JOHOPHBIX aTOMOB U
CO3/1aBaTh pasJIMuHbIe cTepudeckre dPDEKTh B MPOIECCe KOMIUIEKCOOOpa30BaHUS.
[TosTOMy akTyajbHBIM U MEPCIEKTUBHBIM SIBJIICTCS HAINPABICHUE HAYYHBIX UCCIIE0-
BaHUH, TOCBSIICHHBIE CUHTE3Y U HCCIECAOBAHUIO KOOPJIUHAIMOHHBIX COCIMHEHUI
Ni(Il), Zn(Il), Cu(ll) u VO(II) ¢ pa3auuHbIMiH MHOTO(YHKIIMOHAIBHBIMHU OJUICH-
TATHBIMU OPTaHUYECKUMH COCTMHEHUSIMU THUTIA OUC-B-TUKETOHBI U UX MPOU3BOIHBIC.

Cmenensv uzyuennocmu npoonemwvt. O3HAKOMJIEHUE C JIMTEPATYPHBIMU HC-
TOYHUKAMU MOKa3aj10, 4YTO TeTpaKapOOHWIbHBIE COCIMHEHUS W3Y4YeHBI BECbMa CKY /-
HO U METOAMKU CUHTE3a 3THX COCAVNHEHUN HE COBEPILECHHBI, BHIXOABI IPOJYKTOB pe-
aKUUi TUMepu3aluu [-AUKETOHOB HEBETWKH. XOTS ITOT KJIacC COCAWHEHUH U HX
IPOU3BOJHBIE SIBISIOTCS XEJNATUPYIOIIUMH JIMTAHAAMU CO CIIEMAIbHBIMU CTEpHUYE-
CKUMH M JIEKTPOHHBIMU OCOOCHHOCTSIMU. Hamu cuHTe3npoBaHbl cepust B-ITUKETOHOB
U X OCH30WJITHUIIPA30HBI, & TAKXKE JIOCKOHAJIHLHO M3YYEHO KOMILIEKCOOOpasyromue
CBOMCTBA MOJYYEHHBIX OPTAHUYECKUX JTUTAHOB.

B pe3ynbTaTe mpoBEAEHHBIX CUCTEMATUUYECKUX UCCIEAOBAHUN BIIEPBHIE CUHTE-
3UpPOBaHbl KOMILJIEKCHBIE COCIMHEHUS Psiia MEPEXOIHBIX METAJIIOB ¢ MHOTO( YHKITH-
OHAJILHBIMU  TOJUJACHTATHHIMA OpPraHUYECKMMU JIMTaHJaMHd Ha OCHOBe Owc-
TUAPA30HOB B,B/—TeTpaKap60HI/mLHLIx COEJIMHEHUI. DTH UCCIEIOBAHUS 3aKIIOYAIOT-
Csl B MPUMEHEHUH COBPEMEHHBIX (M3UKO-XUMHUYECKUX METOJIOB, METOJ0B KBAHTOBOMU
XUMHHM U MOJIEKYJISIPHOM MEXaHWKH JUISI U3YUYECHUS SJIEKTPOHHOTO U MPOCTPAHCTBEH-
HOI'O CTPOEHHUSI MOJIEKYJ KOOPAWHALMOHHBIX COCIMHEHUN M YCTAHOBJICHUS B3aUMO-
CBSI3H “‘COCTaB—CTPYKTYPa—CBOMCTBO” B CIOKHBIX XUMHUYECKUX CUCTEMAX.

Céa3b Ouccepmayuonnoii paoomel ¢ memamuueckumu naanamu HHUP.
JHuccepraunoHHas paboTta BbINOJHEHA B cooTBeTcTBUU ¢ miianoM HUP Byxapckoro
rOCyJapCTBEHHOIO YHHUBEpCHTETa MO HampapieHuto 2.17.2.9. “Teopernueckue u
AKCIIEPUMEHTATBHBIC TIPOOJIEMBI CTEPEOXUMHUU KOOPJAMHAIMOHHBIX COCIUHCHHUHA B
cootBeTrcTBUM ¢ tuiaHoM HUP Ha 1998-2010 r.r. OtnenbHbie pa3nensl JaHHON pado-

Thl BBIIIOJIHEHBI B COOTBETCTBUU C JOIOBOPOM O HAYYHOM COTPYIAHUYECTBE MEKIY
CII(0)I'Yu byxI'Y, MIOHX PAH u byxI'Y 2000-2005 r.r.



Ilenv uccnedosanun. Vicxons W3 BBILIEU3T0KEHHBIX COOOpaXKE€HUM, HACTOS-
mjasi paboTa MOCBSIIEHA:

-YCTaHOBJICHHE (PUBUKO-XMMUYECKUX CBONCTB HOBBIX CHUHTE3MPOBAHHBIX OHC-
B-nukapOOHUIIBHBIX COCIMHEHUN M UX PEaKIHUH C TaKUMHU HYKJICO(DUIBHBIMU areH-
TaM, Kak alui- U THOAIUITUAPA3UIbI;

-U3y4YCHUE COCTaBa U CTPOCHUS MOJYYEHHBIX HOBBIX OPraHUYECKUX COCIUHE-
HUW KaK B TBEPJIOM COCTOSIHUH, TaK U B Cpele Pa3IUYHBIX PACTBOPUTEICH MEXKTY
3TUMHU HOpMaMH;

-pa3paboTka METOJMKN CHHTE3a HOBBIX KOMIUIEKCHBIX COCIMHEHUN HA OCHOBE
MOJIYYEHHBIX XEJaTUPYIOUIbIX JIMTaHJ0B, YCTAHOBJICHUE COCTaBa, CTPOCHUS TMONY-
YEHHBIX KOMIUIEKCOB B TBEPJOM COCTOSIHUU M B PACTBOpax ¢ MPUMEHEHHEM B COBO-
KYITHOCTH COBPEMEHHBIX (DU3UKO-XUMHUYECKUX METOJIOB UCCIIEIOBAHU;

-BBISIBJICHUE KATAJIUTUUYECKUX, OMOJIOTMYECKUX AKTUBHBIX M CTUMYJIUPYIOITUX
CBOMCTB TMOJIY4EHHBIX KOMIUIEKCOB, B 3aBUCUMOCTH OT MPUPOJIbI [ICHTPAIHLHOTO HOHA
U 3aMECTUTEJIEH ero JUTraHIHOTO OKPYKEHUS,

3aoauu uccinedosanun’. V3y4yeHUE BIWSAHUS YCIOBUM PEAKIIMM, KaTaIU3aTOPOB
Ha TIpoIleCC JUMEpHU3aIuu [-IUKETOHOB, BIUSHHUS TEPMHUHAIBHBIX 3aMECTHUTEIICH
Ouc-B-TUKETOHOB U UX OCH30WITHAPA30HOB HA MPOIIECC TAYTOMEPHBIX IIPEeBpaIlieHUN
¥ KOMILJICKCOOOpa3yoIie CBOMCTBA, BIMSHUS JOHOPHBIX OcHOBaHui, kak NHs, Pipe
1 Py Ha 3JIeKTpOHHBIC CBOWCTBA U 00pa30BaHHE JATHBHBIX CBsA3eil 0-7 - TMMma momy-
YEHHBIX KOMILUIEKCHBIX coenuHenuit Hukens(ll) u muuka(ll) metomom IIMP cniektpo-
CKOIUU, CBA3U MEXKIY CTEPUUECKUMH, (PU3UKO-XMMHUECKUMHU, OUOJOTMUYECKUMHU U
OMOCTUMYJHMPYIOUUMHU CBOMCTBAMHU IMOJYYEHHBIX KOMILJIEKCOB, B 3aBUCHMOCTH OT
IPUPOJIBI JOHOPHBIX OCHOBAHHUM M 3aMecTUTeNe MoJU(]YHKIIMOHATBHBIX JIUTaH/I0B,
a TaKXe MPUPOJIBI IIEHTPATLHOTO HOHA KOMIUIEKCOOOpa3oBaTes.

Oobvexkm u npeomem uccieoosarnus. OOBEKTOM HCCIIEIOBAHUS SIBISIOTCS OMcC-
OCH30MITHAPA30Hbl TETpakeTOHOB W uX KomiutekcHbie coemamuenus Ni(ll), Zn(ll),
Cu(ll) u VO(II). TIpeameTrom uccieqoBaHus SIBISIETCSA CHHTE3 OPraHUYCCKUX JIUTaH-
JIOB Ha OCHOBE IPOU3BOIHBIM B,B/—TeTpaKap60HI/mLHLIx COCIMHEHUN U HX 32 KOM-
TUICKCHBIX COCTMHCHHUI C MOHAMHM MEPEXOAHBIX 30-3JIEMEHTOB.

Memoowt uccneoosanua: >nementHoil ananus, K-, IIMP-, OIIP cnektpo-
CKOIHSI U PEHTT€HOCTPYKTYPHBIN aHAIU3.

I'unome3sa uccnedoeanusa. Ilpennonaraercs u3ydyeHue CocoOOB KaTaTUTHUE-
CKOM quMepu3anus B-IUKEeTOHOB ¢ TIOMOIIBIO HoAa, (opMaliberuaa U OeH3aIbaer u-
na. BeisCHUTH HampaBiieHUE MIPOAYKTOB KOHAeHcanuu npou3Boanbix Hacac u AYD B
TBEPJOM COCTOSSHUM M B pPacTBOpPax, CPABHEHUE KOJbYATO-TMHEWHOW TayTOMEPHUU
MPOU3BOJIHBIX OHUC-B-IUKETOHOB C pa3IMYHBIMH 3aMECTUTENSIMH, TPOTEKaHHE
PCaKIMN KOMITJICKCOOOPa30BaHus ¢ HOHaMHu 3d- DJIEMEHTOB.

OcHogHble NON0JICERUSL, 6BIHOCUMDbIE HA 3AUUINY:

- pe3yibTaThl pa3pabOTOK METOJMKH CHUHTE3a KOMIUIEKCHBIX COEIUHEHH Iie-
PEXOIHBIX METANIOB HA OCHOBE OMCTHAPA30HOB B,B/—TeTpaKap60HHanmx cCoeInHEe-
HUW TaKUX, KaK TeTpaaleTUIdTaH, TETpaaleTUIIIPONaH, U UX OMCOECH30UITUAPA3ZOHBI,
MPOSIBISIONINE MONTU(YHKIIMOHAIBHBIE U MOJUJCHTATHBIE CBOMCTBA B PEAKIUSAX KOM-
MJIEKCO0Opa30BaHMUS;



-pe3yJbTaThl UCCIEOBAHUS TAyTOMEPHOIO PaBHOBECHUS BHOBH CHHTE3UPOBAH-
HBIX COCJIMHEHHI B Cpele pasnuHbIX pactBoputenei metonamu K- u IIMP cnek-
TPOCKOIIHH;

- YCTaQHOBJIEHUE T€OMETPUYECKOrO0 CTPOEHHUS M HCCIEAOBAHHME AIIEKTPOHHBIX
CBOMCTB KOMILIEKCHBIX coennHeHui Mmetogamu K-, IIMP- n JIIP cnekTpockonuu B
3aBUCUMOCTH OT MPUPOIBI METAIIA-KOMIUIEKCOOOpa30BaTes, a TAaKKe 3aMeCTUTENeH
ouc-p-auKapOOHUILHON M THAPA30HHON YaCTH MOJIEKYJIbl OPraHUYCCKUX JIUTAH/IOB.

Hayunas nosuszna pavomesl. Ha 6aze 3-1ukapOOHUIBLHBIX COSIUHEHUN pa3pa-
0O0TaHbl OPUTHHAJIBHBIC TIPETIAPATHBHBIC METOABI CHHTE3a MPOU3BOIHBIX MOTU(PYHK-
LMOHAIBHBIX  [3,p/~TeTpakapOOHMIOB  HOBBIX,  OPIAHHYECKHX  KOMILICKCO-
00pa3yronux COSIUHEHUN UM TMOJUCHTATHBIX JIMTAHJIOB C Pa3JIMYHBIM COYETAaHUEM
noHopHbIX (N,O,S) atoMoB, KOTOpBIE CTOCOOHBI 0OPA30BLIBATH MOHO- U TOJIHUSIEP-
HbIE KOMIUIEKCHI C PA3JIMUYHBIMU METaJJIOXEIaTaMu.

B pesynbrare uccnenoanuii merogamu MK-, TIMP-, JIIP cnexrpockonuu
yCTaHOBJICHO, uTO TpHu B3aumojeiicTBuu nonos 3d-metammor (Ni(ll), Zn(11), Cu(ll) n
VO(Il)) ¢ GensomiruapazoHaMu OUC-f-IMKETOHOB, MPOSBIAIONIHE (PYHKIIMH TeKca-
JEHTATHOTO JINTAaH/a, 00pa3yloTcst OUsepHbIE KOOPAMHAIIMOHHBIE COEAMHEHUS C CO-
YJICHCHHBIMU TIATH- M IIECTUWICHHBIMA METAJIONMKIAMHM IIIOCKO-KBaJIPaTHOTO
ctpoenusi u umeroT TpaHc-[N,,0,] koopauHaIMOHHYIO chepy, a B MOCIEAHEM CIydae
— KBaJIpaTHO-ITUPAMUATBHOTO CTPOCHHUS.

YcTaHoBII€HO, YTO NpU KOHAEHcAIMK Aumepa AYD ¢ ThoceMukapbasuiom B
Cpelle JTaHOJIa CHaydaja MPOTEKAeT BHYTPUMOJEKYJSPHAs albJ0JIbHO-KPOTOHOBAs
KOHJCHCAIs, a 3aTeM HYKJIeO(UIb pearupyeT ¢ IUKINYECKUM KeTOHOM. M3 moiny-
YEeHHOr0 MPOJYKTa BBIpPAIIEHbl MOHOKPHCTAUIBI THOCEMHUKapOa3zoHa AUITHIOBOTO
spupa 2,4-muanetuia-3-heHUIrTyTapoBoii  KucaoTel — (6Z)-mudTrin-4-mMeTun-2-
dbeHu-6-okconukiorek-4-e1-1,3-qukapookcunara.

Hayunan u npakmuueckasa 3HAYUMOCHIL PeE3)IbMANOE UCC1E008AHUA.
VY cTaHOBJIEHO, UTO OMC-TPUJICHTATHBIC JTUTAH/bI, TIOJyUYEHHbIE KOHICHCAIIMEH TeTpa-
KapOOHUJIBHBIX COCAMHEHHM C OCH30WITHUIIPA3UIOM B TBEPJOM COCTOSHUHU CYIIle-
CTBYIOT B IIMKJIMYECKOU OMC-5-THIPOKCUITHUPa30IuHOBON dopme. [IponusBoaHbIC TET-
paKkapOOHUIILHBIX COSMHEHUN Ha OCHOBE alleTUJIAIIETOHA B PACTBOPE UMEIOT IUKIHU-
4eckylo (opMmy, a MPOU3BOJHBIE AllETOYKCYCHOTO 3¢upa B pacTBOPE HAXOMITCS B
JBYX JIMHEWHBIX TayTOMEPHBIX (opMax: Ouc-TUAPA30HHOW U OuC-CHTUAPA3UHHOM.
DT0 00CTOATENHCTBO CIEAYET YUUTHIBATH IPH OOCYXKICHUH CTPOCHUSI KOMILIEKCHBIX
COEIMHEHUI MEePEXOHBIX METAIUIOB C ATUMHU JINTAHAMU.

Paszpaboranbl crmocoObl cHHTE3a TOMOOHUSIEPHBIX KomiuiekcoB Hukes(ll),
uuska(ll), menu(ll) u Banaguna(ll) Ha ocHOBE MOIyYEHHBIX MOJIUJIEHTATHBIX JIUTAH-
noB. C npusneuenuem UK-, IIMP- u OIIP cnekrpockonuu yCTaHOBJIEHO F€OMETPH-
YEeCKOE ¥ 3JIEKTPOHHOE CTPOCHHUE MOTYYCHHBIX KOMITJIEKCHBIX COCTMHEHU.

[Tomy4yeHHBIE KOMIUIEKCHBIE COCIWHEHHUS BBINEIEHB M WIACHTU(GUIIUPOBAHBI
COBPEMEHHBIMU (DU3UKO-XUMHUIECKUMU METOJIaMH, PE3YJIbTaThl KOTOPHIX JETKO BOC-
MPOU3BOMATCS W HE BBI3BIBAIOT COMHEHHH. Pa3paboTaH MeXaHW3M aibJI0JBHO-
KPOTOHOBOM KOHAEHCALIUM OTAEIBHOTO (hparMeHTa B,B/—TeTpaKap60HHJII>H017I 4acTH



MOJIEKYJIbI JINTAH/a, MOJYYEHHOTO Ha OCHOBE KOHAEHCAIlMU THOCeMHUKapOas3uaa ¢ 1u-
ATWJIOBBIM 3hupoM 2,4-nuaneTui-3-QeHuIriyTapoBoi KUCIOTHI.

Peanuzayus pezynomamos. 11onyyeHHbIE KOMIUIEKCHBIE COEIUHEHUS HNOHOB
Ni(Il), Zn(ll), Cu(ll), m VO(Il) u npyrux mepexoaHbIX METaIOB 00JIaJal0T BBIpa-
KEHHbIMM OMOJIOTUYECKH aKTHUBHBIMM CBOMCTBAMH, a TAK)KE MOKAa3aHbl BO3MOXKHbBIE
00J1aCTH NPUMEHEHHUS PAAJIa MOJIYYCHHBIX KOMIUIEKCHBIX COEUHEHUH.

Cunre3upoBanbl 3QGeKTUBHBIE TPeNapaTbl — CTUMYJISITOPBI POCTA U MOBbILIE-
HUSl YPOKAMHOCTHU XJIOMYATHUKA, & TaKKE€ COCIUHEHHUS, MPUMEHEHUE KOTOPBIX XO-
pOILIO BIMSIET HA 00pa3oBaHUE OMOMACCHI BBICIIUX BOJAHBIX PACTEHUH.

[Tony4yenHsle pe3ynbTaThl pabOTHI BKIIOYEHBI B pa00UyI0 YUEOHYIO MPOrpaMMy
OpU MPOXOXKJIECHUU CHEIUANBHBIX KypCOB Ui OakajllaBpOB HampaBiieHUsi oOpa3oBa-
Hus 5440400-Xumusi, a Takxke MarucTpaHToB cnennanbHocTe SA 440401— Heopra-
Hudeckas xumus U SA 440403 — Oprannueckas XuMus.

Anpobayus padomsr. OTAenbHBIC pa3ielibl pabOThl MPEACTABICHBI OMYOINUKO-
BaHUEM TE3UCOB U JI0JOXKEHBI Ha PecrnyOnukaHCcKoW HayyHO-TIPaKTHYECKOM KOoH(e-
peniuu “Y30ekuctonna kumé tabiumMu (an Ba Texuosorusicu” (Tomkent, 2002),
HAy4YHO-TIpUKIJIaJHON cemuHape byxapckoro Bunosita “Mxonkop &uutap Ba (an-
texHuka Tapakkuétu” (byxopo, 2003), XVII MenneneeBckoro cbe3na mo oduiei u
OpUKIAgHON XUMHM “JlOoCTMXKEHUS M NepcrnekTuBbl xumudeckon Hayku~ (Ka3zaosb,
2003), Internatuonal conference “Essential issues of development on Education, sci-
ence and economy” (Denmark, Arhus, 2005), Martepuanbsl Pecnyonukanckoi Hayd-
HOI KOoH(epeHIMH “Y36ekucToH (IiopacH OHOXWIMA-XHIUINTH Ba YHIAH OKWIOHA
doitnananum myammonapu” (Camapkana, 2011), “Kommiexke 6upukmManap KumMecH-
HUHT Jom3ap0d  MyamMMonapu” pecnyOiiMka uiIMUN-aManuii KoHdepeH-1usicu
marepuamtapu (Tomkent, Y3MY 2011 iiwn).

.Onyénuxoeannocms pesynromamos. [lo marepuanam auccepTanuu OMyOJIH-
KOBaHO 5 cTaTeil U 8 Te3MCOB JOKIAJI0B Ha KOH(PEPEHITUAX.

Cmpykmypa u 00vem ouccepmayuu. Jlucceprauusi COCTOUT U3 BBEJCHUE, JIH-
TEpPaTypHOTO 0030pa, SKCIEPUMEHTANIbHAS YacTh, TJIABbl UCCJIEIOBAHUN aBTOPA, BbI-
BOJIOB U MpHIoKeHUs. Juccepranus uziioxkeHa Ha 132 cTpaHuIlaX MalIMHOMUCHOTO
TeKCTa, coaepxut 21 Tabmun, 14 pUCYHKOB M CIMCKA HUTHPYEMOW JIMTEPATYPHI U3
161 “CTOYHHKOB.

Aemop evipasicaem 21y6oKkyw0 oaazooapuocms akao. H.A. Ilapnuegy 3a ececmoponnioro
HOMOWLb U KOHCYIbMAWUU RPU 6bINOJIHEHUU OAHHOU OUCCEPMAYUOHHOU DA oM bl.

Aemop ewviparicaem oOnazooapuocms 0.x.H., npoh. B.B. Mununy (MOHX umenu H.C.
Kypnaxoea PAH) 3a nomowp 6 uccneooeanuu IIIP cnekmpoé KOMNIEKCHBIX COEOUHEHUIl
meou(ll) sanaouna(ll).

OCHOBHOE COJAEP KAHUME JUCCEPTALIUU
CuHTte3 OuC-B-1MKETOHOB

B3aumopeiictBueM Hacac 1 AYD ¢ enkum HaTpueM MOJIYYEHBI UX HaTPHEBbIE
COJIM M JalibHEWIas KOHIACHCANHs C HOJA0OM W/Win (OopMalbaeruaoM, OCH3aIbIeTH-
JIOM MPUBOJUT K MOTYICHHIO TTOTUKpUCTAIINIecKuX mpoaykToB (TK;-TKg). dst mo-



JYYEHHBIX COEJUHEHUM BO3MOXKHBI TPU TayTOMEPHBIE (POPMBI: B,Bl- TeTpakap0o-
HHIbHAS (a), P-KeTo-eHomb-B -nukeronnas (b) u B,B -6uc-kero-eHomnHas (C).

B UK cnextpe 3,4-nuanerunrexkcanauona-2,5 (TK;) umeercsa cinabas mosioca
ToryomeHust mpu 3450 cM™ ¥ MHTEHCHBHAs IIOJNOCA IOTJIONICHHs B 0b1actu 1680-
1720 em™ CBHUJICTEIILCTBYET O TOM, YTO MOJIYYEHHBIN MPOAYKT pPEakiMu UMeeT Ouc-
KeTo-eHoybHOEe cTpoeHue (D). OTmenabHBIC MOJOCHI TOMIONICHUS B obnactu 2950 u
3030 cM™" OTHeceHBI BaNEHTHBHIM KoneGauusM Ve CHs- u CH-rpymm. s cume-
IIAHHBIX KETO-CHOJIbHBIX TayTOMepHBIX popm (b u ¢) B TBepmom coctosiHum 3aduk-
cuposans! B MK criekTpe 1mozocs! moriomenust B o6nacti 3500-3600 cv™, xapaxTep-
HbIE JUI V(O-f) TUAPOKCHIIBHBIX TPYII €HOJBHON (POPMBI U YABOEHHE CUTHAJIOB Kap-
OOHUJIBHBIX TPYII BCJIEACTBUE UX CTEPUUECKOMN U 3JIEKTPOHHON HEPABHOLICHHOCTH.
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R= CHj;: n=0 (TKl), n=1 (TKz), (CHz)n: CH-CgHs (TK3)
R= OC,Hs: n=0 (TK4), n=1 (TK5), (CHz)n: CH-CgHs (TKG)

UK cnektp npoaykra kouaeHcanun AYD ¢ MypaBpuHBIM anbaeruaom (TKy)
HECKOJIbKO OTJIMYaeTcs oT crnekTpa coenunenust TKi. B ob6mactu xapakTepucTUYHBIX
T0JIOC IOIJIOIEHUS CIeLyeT OTMETUTh HaJIW4Yhe BAJIEHTHBIX KOJEOaHUH v(c-o) CBO-
O0OJTHOW CJIOKHOX(UPHON TPYIIILI, MpOsBIsONIascs mnpu 1735 cm™. UnrencusHas
10J10ca HOIJIOMEHUS V(c-0) KETOHHOIO (pparMeHTa MOJEKYJbl MPOSBISAETCS OKOJIO
1660 cM™ . Haauune MHTEHCHUBHOM MONOCHI rorytouieHus B oomactu 1735-1760 CM'l,
COOTBETCTBYIOLIEH V(c-0) HECONPSHDKEHHOMN CII0KHO3(UPHON IPyNIUPOBKY, yKa3blBa-
€T Ha TETPAaKeTOHHYIO CTpYKTYpy TKy4 B TBepom coctossHuu. I1o10Ckl nornomenus B
o6xactu 3000, 2960 u 2940 cM™’ OTHOCATCS K BaJIEHTHBIM KOJIEOAHUAM V(c-H) METUJIb-
HBIX, METUJICHOBBIX 1 METUHOBBIX ()ParMEHTOB MOJICKYJIbI TeTpakeToHa TKj.

B IIMP cnektpe coenmuaenus (TK;) B pactBope CDCl; HaGmromaercs aBa
Habopa CUTHAJIOB. /[Ba CHHTJICTHBIC CHTHAJIBI B 00JIACTH CHUIIBHBIX mojiei (rpu 6 1,95-
2,07 M.A.) UHTETpaJIbHOM MHTEHCUBHOCTBHIO 6 H KaIplil COOTBETCTBEHHO, OTHECEH
HaMH K TpoTOHaM JBYX MapHbix CH3-KOHILIEBBIX 3aMECTHTENEH MPU KETOHOM H
€HOJILHOM (parMeHTe MOJeKyiabl. OTHOCUTENBHO CalObIii CUHTIIeTHBIN curHan (2H)
npu & 1,67 m.A. OTHOCUTCA K 2 MPOTOHAM Y-METHUHOBBIX aTOMOB yriepoaa. MHre-
rpajibHasi MHTEHCUBHOCTh 3TUX CUTHAJIOB C COOTHOLICHUEM 6:6:2 CBUIETENBCTBYET O
TOM, YTO CO€IMHEHUE B HEMOJISIPHBIX paCTBO/an CYIIECTBYET B OCHOBHOM OMC-KETO-
eHoJbHOU opme D m ¢ m gactuuHo B B, B'- TeTpakapOOHMIBEHOW (GopMe OKOJIO 8-
10% cyns no uHTErpaibHOM HHTEHCUBHOCTHU CUTHAIOB B [IMP.



Buc-0en3oniaruapasonnl B,B/- TEeTPAKAPOOHUWIBbHBIX COCAUHEHUI

B3anmopeiictBueM ciupToBBIX pacTBOpOB TeTpakeToHOB TK;-TK6 ¢ ruapaszu-
10M O€H30MHON KHUCIOTHI B MOJIIPHOM COOTHOIIEHHUH 1:2 MOTy4YEHbI JIMTAHbI H,L'-
6
L c105kHOr0 TayTOMEPHOT'O CTPOEHUS.
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R= CHg: n=0 (H,LY), n=1 (H4L?), (CH,)n= CH-CgHs (HsL®)
R= OC,Hs: n=0 (HsL"), n=1 (H4L°), (CH,),= CH-CgHs (H,L?).

ITo nanubiM MK cniektpoB nurana H,L' 8 TBEPAOM COCTOSIHUM UMEET LIUKIIU-
YECKOE S-THMAPOKCUIIMPA30JIMHOBOE CTpOEHHE (C), HA YTO YKa3blBAIOT HAJIUYHUE B
CIIEKTpax IMMPOKON MHTEHCUBHOCTH I10JI0ca MoriomeHus B oomactu 3400 em™ V(0-H)
¥ 10JI0Ca MOTIOMICH S aMUIHOro dparmenta mpu 1660-1680 cv™ V(c=0), COOTBET-
CTBEHHO. B mpuHIuIe, mo oTrcyTcTBUIO noriomeHus Boime 1700 cM™ MOXKHO Cie-
JIaTh BBIBOJI O TOM, YTO COCTMHECHHUSI HE CYIIECTBYIOT B OMC-IUTUAPA30HHON popme.

UK cnektp mpoaykTa KoHJIeHcauu quMepa AYD ¢ OEH30UITUAPA3UHOM He-
CKOJIBKO OTJIMYAETCsl OT MPOJyKTa KoHAeHcanuu aumepa Hacac. B o6mactu xapakre-
PUCTHYECKUX YaCTOT HAOIIOJAIOTCS MHTECHCUBHBIE TMOJIOCHI ToTJomenus mpu 1738-
1750 cM™, cOOTBETCTBYIOMIIE V(c=0) HECOIIPSKEHHOM CII0KHOI(UPHOM IPYIIIMPOBKE,



YTO YyKa3bIBa€T HA THAPA30HHYIO () CTPYKTYpY JMTaHIOB B TBEPJIOM COCTOSHHHU.
Ocranpubie nosiockl noromenuss MK cnektpos nurangoB B o6xactu 3200-3290,
1660-1680, 1620-1630 cM™ xapakTepHCTHYECKHX YaCTOT MOJKHO OTHECTH K BAJICHT-
HbIM KosneOanusim C-N, N-H cBs3eil, a Takke Kk kojie0aHUSAM aMUAHON TPYIITUPOBKH.
[Tonoca mornomeHus: BaJeHTHBIX KOJNEOAHUN V(c-n) IPOSABISAETCA B BUJE ILICYA V(C=0)
oxoio 1610-1620 cm™, 6o monHOCTBIO MEPEKPHIBACTCS 3TOM MOJIOCOM.

CornacHo nomyuyeHHbIM naHHbM [IMP cnekrtpa, nuraspg H,L' B pacTBOpE
CDCI; cymectByeT B HUKIUYECKOH OMC-5-ruaApOKCHIIUPA30IHMHOBOM (popme () u
BUJI CTIEKTpa BO BpeMeHH He MeHsieTcs. CTaOMIbHOCTh IUKIMYECKON (DOpMBI ompe-
nensieTcst Mpo4yHocThio oopasyromerocss BMBC mexay O-H rpynmnoit u C=0O ¢yHk-
uel, U HaJIM4YUeM T-p-T-COMpsHKeHUs, BKItovaromero cBsa3b C=N, HemojeneHHyo
napy 2JIEKTPOHOB BTOPOTro aToMa a3oTa U cBA3b C=0 GeH30MIbHOIr0 pajuKana. ITOT
(dakT moaTBEpKAAET, UTO MPOTOHBI 0Opasyromerocss BMBC O-H rpynnbsl ”HTEHCUB-
HOCTBIO B JIBa IMIPOTOHA PE3OHUPYIOT TIpH O 6,72 M.JI. B BUJIE YIIUPEHHOTO CUHTJIETHO-
ro CUTHajia ¥ OTJEJILHOTIO CUTHAja OT MPOTOHOB OTAeIbHBIX CH3-rpymm, cBSI3aHHBIX
¢ >C=N- ¢parmMeHTOM U 5-yriaeposioM reTepolrKia ¢ HHTEHCUBHOCThIO 6H 1o oT-
neiabHoCcTH TipH O 2,40 u 2,08 M.J1., COOTBETCTBEHHO. MYJIbTUILIETHBIC CUTHAJIBI 00-
el UHTEHCUBHOCTBIO B MATH MPOTOHOB OT (DEHWIBLHOTO pajuKaia 3a()UKCUPOBAHBI
npu 6 7,95, 7,44 u 7,51 m.1..

[IMP cnextp coenuHeHUs H4L4 B pactBope CDCl3 co cBouM ci10xHBIM Ha0O-
POM CHTHAJIOB HECKONBKO oTimdaetcsi or crekrpa HyL'. OcoGeHHOCTBIO 3TOTO CO-
€IMHEHUS SBIIETCA €ro CIIOCOOHOCTh CYIIECTBOBATH B PACTBOPAX B BUJIE CMECH Pa3-
JUYHBIX TAyTOMEPHBIX (opM. B cBOIO ouepenb, sl KaKI0M U3 STUX TayTOMEPHBIX
dbopM Bo3MOxkHA reomeTpuueckas Z,E-uzomepus uiam cMecHu 3TUX MPOIYKTOB B pac-
TBOpE. Tak, Hanpumep, B [IMP cnektpe HiL*B pactBope CDCl; cunrieTHslii curHan
npu 0 2,40 M.ZI. OTHOCUTCSI K TPOTOHAM KOHIIEBBIX METUJIBLHBIX TPYII THIPA30HHON
TayToMepHO (opmbl ag. Curran npu 0 2,50 M.JA. TPUHAIICKUT IPOTOHAM KOHIIE-
BBIX METUJIBHBIX TPYIII BTOPOTO KOHGUTYPAIIMOHHOTO U30Mepa TMAPAa30HHON (HOPMBI
az.

Tpetuit HaOOp CUTHAIOB NPHUHAIICKUT EHrHApa3oHHOH ¢opme b,. Eio 00y-
cioByieHBI curHaiel pu O 1,70 m.a. (koHneBas CHjz- rpymma), a CUrHaibl OT MPOTO-
HOB HN-NH runpasunnoro ¢gparmMenrta Habmona0Test B 001acT CiadbIX MoJel mpu
6 10,60 u 13,02 M.11., cooTBeTCTBEHHO. IIpOTOHBI 3THIIBHOM TPYIIIBI CJI0KHOIPUPHO-
ro ¢parmenta pe3orupytot npu O 1,32 (T) u B BuAe kBaapyrwieta mpu 0 4,40 m.1., ¢
4eM-JI00 MmepenyTaTh KOTOPHIX HEBO3MOKHO.

Takum 00pazoM, OUC-TpUIIEHTATHBIC JUTAHBI, MOJYYCHHBIE HA OCHOBE IPO-
JTYKTOB KOHJICHCAIIMM TETPAKAPOOHWIIbHBIX COCIUHEHUN B TBEPJOM COCTOSHUU CY-
MIECTBYIOT B IHUKJIMYECKOW OWC-S-TuapokcumnupaszonuaoBoi ¢popme (¢). [IponsBon-
HbIE TETPAKapOOHWIBHBIX COSIMHCHUN HA OCHOBE alleTUJIAlleTOHA (H4L1-H4L3) B pac-
TBOPE HMMEIOT IUKINYECKYI0 GopMy (C), a MPOM3BOAHBIC alETOYKCYCHOro 3(dupa
(H4L4-H4L6) B pacTBOpE CYUIECTBYIOT B BUJE JIBYX TayTOMEpPHBIX (popM, Kak Ouc-
THJIPA30HHOM (2) Tak U 6uc-eHruapa3zoHHou (b), coorBeTcTBEHHO.



CuHTe3, KPUCTAITHYECKAS CTPYKTYpPa THOCeMUKap6a3oHa (62)-1udTuii-4-
MeTHI-2-(peHnn-6-okcounknorek-4-en-1,3-nmkapookcuiiara

[Ipu mocnenyroieit kouaeHcauu aguMmepa AY D ¢ THOceMHUKapOa3uiIoM B cpe-
Jie 3TaHOJIa CUHTE3UPOBAH THOCEMUKApPOA30H AUATUIOBOTO 3dupa 2,4-nuaneTun-3-
(denmnrayrapoBoil kucnotel. Ha Ham B3risa, Npu KOHJAEHCAMU THOceMHKapOasuaa
¢ mumepoM AVYD cHayana mpoTEKaeT BHYTPUMOJEKYJSpPHAs PEaKIus ajabIOJIbHO-
KPOTOHOBOM KOHJIEHCAIIMM, a 3aT€M THOCEMUKapOa3u] B KayecTBe Hykieoduia pea-
TUpYyeT € OCTaBLIEHCS KapOOHMJIBHON TpYNNoON LHUKIOT€KCEHOHOBOIO (parMeHTa
CJI0’KHOM MOJIEKYJIBI.
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Jlns onpeniesieHnsi CTPYKTYPhI TIOJIYYEHHOT'O COCIMHEHUS B TBEPJIOM COCTOSI-
HuK Hamu nipoBesieH PCA BeIpameHHbIX MOHOKpUCTAIIIIOB CooH25N30,4S.

IleHTpanbHOE ITUKIOTEKCAHOBOE KOJIBIIO UMEET KoMbopMaInuio «kpecia». Bee
3aMECTUTENN MPU HEM, HaXOASATCS B IKBATOPUAIHHOM IOJIOKEHHH TOJ OINpeeseH-
HBIM YTJIOM OTHOCHUTENIBHO YCPEIHEHHOM IUIOCKOCTH IMKIorekceHa. OIuH u3 ale-
TWIBHBIX 3aMECTUTENICH pPa3BEPHYT OTHOCHUTEIHHO IUKIOTEKCEHOBOrO (pparmeHTa
pUOJIU3UTETHHO Ha 84, 37° a JIpyTrou — Ha 47,01°. BeH30IbHOE KOJIBLIO OCTATKA OEH-
3aJIbJIETUIHOM MOCTHKOBOM TPYMIbl C IIUKJIOTEKCEHOM HMEET IMPOCTPAHCTBEHHBIH
yToJ 74,25°,

JlnuHa cBsizel MKy aTOMaMHU YTJIepo/ia IIUKIOTEKCEeHA 3a UCKIIOUEHUEM CBSI-
su C(2)-C(3) (1,330(5) A) sBnsercs OAMHAPHBIMM U COOTBETCTBYIOT BEIMYUHAM
00b1yHBIX C-C cBs3ell. ApoMaTHdecKoe KOIbII0 OCH3aIbJerHIHOTO OCTaTKa Xapak-
TEPU3YETCs] HOPMATbHBIMH BEIIMUYMHAMU “TIONYTOPHBIX~ CBSI3€d W BaJCHTHBIMH YT-
namu. BeneacTBue BIUsSHUS €IMHOW T-OpOWTanM OCH30JbHOTO KOJblla OAMHApHAS
cBs3b C(6)—C(7) Heckonbko ykopouena (1,514(5) A) no cpaBHeHMIO ¢ OUHAPHBIMU
CBSI3IMH SP°-THOPUAM3HPOBAHHBIX aTOMOB YIJiepojia.

Crpoenne Moaekyiabl CyoHosN304S



Kommiekcol Hukedas (1) ¢ 60uc-6enzonaruapazonamu
|3,|3/- TEeTPAKAPOOHU/IBHBIX COCIUHEHUI

IIpy B3aHMOJCHCTBHH CIHPTOBBIX pacTBOpoB uranmoB HyL'-H,L°® ¢ Bommo-
ammuaunbiM  pacTBopoM arerata Ni(ll) B MosisipHOM cooTHomeHHH 1:2 MONTyYeHBI
OusepHbie KOMIUIeKChl o0miei Gpopmynoit Ni;L2A (rae L-4eTbipexIbl IenpOTOHM-
poBanHbIiT ocTaTok murangos HyL'-H,L°, A= amMmuak, nupuanH 1 numepunn);
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R=CH;: n=0, A=NH; (Ni,L"2NHs), n=0, A=Py (Ni,L'-2Py) n=0, A=Pipe
(Ni,L"-2Pipe); n=1, A=NHjs (Ni,L*2NHj3), (CH,),=CH-CgsHs, A=NH3 (Ni,L>2NH,)

R=CH;CH,0: n=0, A=NH; (Ni,L*2NH;), n=1 A=NH3 (Ni,L°>-2NH3), (CHy),=
CH-CgHs, A=NH3 (Ni,L®2NH;)

UK criekTphl MOIy4eHHBIX KOMIUIEKCOB 10 CPABHEHHIO CO CIIEKTpaMU CBOOO/I-
npix smrangos HyL'-H,L®, Heckombko OT/IHYArOTCS, HAIPEMED, OTMEYCHO HCUC3HO-
BEHME I10JIOCHI MOTJIOLICHUS V(o) D-TUAPOKCUIINPA30JIMHOBOIO (hparMeHTa B 00JacTu
3400-3600 cM ' ¥ HU3KOYACTOTHOE CMENIECHUE V(c=0) B V(c=n) Ha 20-40 u 5-10 cm L
COOTBETCTBEHHO.

B UK cnekrpe Bcex koMIniekCHBIX coenuHeHui NiL'2NH3 ucdesaer nHTEH-
CUBHas ToJyioca morjiomieHusi, Habmonaemas B MK cmekTpe cBoOOIHOTO JMraHaa
oxoio 1680 cM ', oTHeCEHHAS HAME K V(c=0) HECOIIPSIKEHHOH CII0KHO3(DUPHOM IpyT-
nupoBke. McuesaroT Takke BaneHTHbIE Kosiebanus N—-H cBs3u B o6mactu 3200-3250
cM ', 0GYCITOBICHHBIX HAIMYMEM AMHIHON TPYHIMPOBKH M MOSBISIOTCS HHTCHCHB-
HbIe TIOJIOCHI TIOTJIOMmeHus B obmacti 1380 - 1550 cm™, 00YCIIOBJICHHBIE HAJTUYUEM
XapaKTEPUCTUYHBIX KOJIEOAHNUI CONPSYKEHHON CHCTEMBI CBA3EH V (>C=N-N=C)-

B UK cnekrpe komiuiekca Ni;L-2NHz monocsr nmormomenus npu 3390, 3330-
3340, 3250-3260 u 3170 cM ' 0GYCIOBICHB CHMMETPHYHBIME W aHTHCHMMETPHY-
HBIMH BaJICHTHBIMH KOJI€OaHUSIMU KOOPIMHUPOBAHHBIX MOJIEKYJ aMMuaka. [ kom-
miexca NioL' - 2Pipe xapakreprast moioca cpemHeil HHTEHCHBHOCTH pH 3260 cM



00yCIIOBJIEHA BaJICHTHBIMHU KOJI€OAHUAMH V(N-H) KOOPAMHUPOBAHHBIX MOJIEKYJI IIUIIE-
puANHA.

B UK cnekTpax nomy4eHHbIX KOMIUIEKCOB ITOJIOKEHHE U HHTEHCUBHOCTD V(C=0)
CIOXHO3(DUPHOHN IPYNIIUPOBKU HE MOKA3bIBAET 3aMETHBIX U3MEHEHHUI MO CPaBHEHUIO
CO CIIEKTPAMHU UCXOJHBIX JUraHaoB. Iloy10skeHue MoI0C NOMIIOMEHHS V(c=0) U V(C=N)
CMEIAEeTCs B HU3KOYACTOTHYIO 06macTh Ha 20-40 1 5-10 cM™ cooTBeTCTBEHHO.

JlnaMarHeTU3M U XOpolllasi pacTBOPUMOCTh Bcex komiuiekcoB Hukelns(ll) B He-
MOJISAPHBIX PACTBOPUTEIISAX MO3BOJIMIIO HAM M3yduTh UX MetonoM [IMP cnekrpocko-
007078

B cnextpe IIMP kommnekca Ni,L'-2Pipe naGmromgarorcs TPpU TPYNIBI YIIUPEH-
HBIX MYJIbTUIUIETHBIX CUTHAJIOB ¢ IeHTpamu mipu & 1,55-1,65, 2,58-2,70 u 3,48-3,60
M.J., IHTEHCUBHOCTU KOTOPBbIX OTHOCATCA Kak 3:1:1. [lepBas rpynma curHamoB oT-
HOCHUTCS, OYEBHUJIHO, K [3- ¥ Y- MPOTOHAM KOOPJAMHUPOBAHHBIX MOJIEKYJI MUMEPUIMHA.
Curnanel ¢ uedatpamu mpu 6 2,58-2,70 u 3,48-3,60 m.a. 00si3aHbl, COOTBETCTBEHHO,
aKCUAJIbHBIMU M 3KBAaTOPHUAJIbHBIMU MPOTOHAMM NUNEpurHa. B cBoOOIHOM murie-
PUAMHE OT 3TUX MPOTOHOB HaOIIOAaeTCsI 000OIIEHHBIA CUTHA U3-3a OBICTPOTO KOM-
(OopMalMOHHOTO MPEBPAIIEHUEM TUIIA «KPECIO-BaHHAY.

Tabmuna 1.
IMapamerpsbl [IMP cnexkTpoB KoMIIeKcHBIX coequnennii aukens(11) VI
B pactBope CDCl; (8,m.1.)

COGI[I/IHGHI/IG CHg -CN OCH2CH3 -Cﬂz- C6ﬂ5CO -Cﬂg CeﬂsCH NH3

Ni,L'2NH; | 2,36 _ _ 742:794 | 254 _ 1,38
Ni,L"-2Py 2,44 — — | 7,44:7,95 | 252 — —

Ni,L'2Pipe | 2,57 — — | 7,40;7,90 | 2,60 — —

Ni,L°2NH; | 2,34 _ 256 | 7,40:791 | 252 _ 1,40
Ni,L>2NH; | 2,26 ~ ~ 746:798 | 258 [7,32:7,68| 1,36
Ni,L*2NH;| 2,22 [1,32:3,98| - 7.32: 7,87 _ 1,44
Ni,L>2NHs | 2,17 [1,17;4,22| 2,60 | 7,38;7,90 — 1,48
Ni,L°2NH;| 2,28 [1,28:4,35| - 7.34: 7,89 7.13:7,18 | 1,42

B crextpe [IMP xommmrexca Ni,L*2NH; curaanst npr 8 2,45 n 2,60 M.x. oT-
HeceHbl HamMu K CHs-rpynmam sTuinbHOro pagukaia u mMocTukoBoid CHp—rpynmsl
MEXIy METaUIO- XelaTaMH. YIIUPEHHBIA CUTHAI B BUIEC MYJIbTUIUIETA C IEHTPOM
mpu O 1,48 M.71., YacTHUHO TIepeKphIBAIONIUi curHami npu o 1,44 M.a. ciemyeT OTHe-
CTH PE30HAHCY MPOTOHOB KOOPJIMHUPOBAHHBIX MOJIEKYJl aMMHaKa, a BTOPOW CUTHAI,
Ha HaIl B3I, CIEIyeT OTHECTH K MpoToHaM KoHIeBbiXx CHs—rpymm. [IpoTons 6en-
30JIbHBIX KOJIEI[ PE30HUPYIOT B BUJE MYJIbTUIUIETHBIX CUTHAJIOB C IEHTPAMU IMPHU O
7,32 u 7,87 m.1.

3aMmeleHne aMMHUaka WK THUIEPUIMHA HA MHPUANH CHIBHO OTPa’KaeTcs B
ciektpax IIMP kommrekcoB Ni,L' 2Py, mpu sToM HaGmromaercs CyeCTBEHHOE
CMENICHNE XMMHYECKHX CJIBUTOB MPOTOHOB KOHIIEBBIX METUJIBHOMW, BUHUIBLHOU U
MOCTHKOBBIX METHUJICHOBOW TPyMI B 007acTh clabbix mojiei. CnabonoibHOE cMeTe-
HUE OTMCUYCHHBIX CUTHAJIOB CBSI3aHO, BEPOSATHO, C 0OpPa30BaHUEM JATUBHOMN CBS3U 0—
7 tuma Mmexnay d-asekrpornamu Hukelns (1) 1 m—opOuTansaMu nupuIuHa, B pe3ysIbTaTe




Yero m-3JIEKTPOHBI MUPHUIUHOBOTO KOJIbIIA BKIIFOYAIOTCSI B CUCTEMY COMPSDKEHUS Is-
TU- U IIECTUYWIEHHBIX METAIOLMKIIOB, J-aMUHOBUHUIKETOHHOTO U 0-OKCUA3MHHOIO
(parMeHTOB KOMILJIEKCA.

Kommiekcnl nunka (11) ¢ 6uc-0enzomsruapasonamu
B,p'- TeTpakapOOHWIBHBIX CO€JIMHEeHHUIl

[uuk O0OBIYHO 00pa3yeT KOMIUIEKCHbIE COEAMHEHHUS C TEeTpadApUUYECcKOi
KOOPJMHAMOHHOW c(epoil, M3BECTHbI TAKXKE TPUTOHAIbHO-OUNMpaAMUIAIbHBIE U
KBaJpPaTHO-MMUPAMHUJIAJIbHBIE COEAUHEHHs, HO TPHUMEPBI KOMIUIEKCOB KBaJpaTHO-
YETBIPEXKOOPANHALMOHHOIO [IMHKA BCTPEYAKOTCS BECbMA PEIKO.
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R=CHj: n=0, A=NHjs (Zn ,L-2NHs), n=0, A=Py (Zn,L"-2Py) n=0, A=Pipe
(Zn,L*-2Pipe); n=1, A=NHjs (Zn,L%2NHj3), (CH,),=CH-CsHs, A=NHs (Zn,L>-2NH,)

R=CH3CH,0: n=0, A=NHjs (Zn,L*2NHj), n=1 A=NH; (Zn,L>*2NHs), (CHy),=
CH-CsHs, A=NH3 (Zn,L°%2NH,)

Ucxons w3 3TUX COOOpaKEHM, MBI TMOMBITAIUCH IMOJIYYUTh KOMILIEKCHBIC
coenuHenus: uuHka(ll) ¢ xematupyromUMU JUTaHAAMU, UMEIOLIUX TPU JOHOPHBIX
(N,O,) aroma B3aMMOJICHCTBHEM TOPSIUETO CIIMPTOBOTO PacTBOpA JUTAHOB U BOJTHO-
aMMHa4yHOro pactBopa amertata uuHKa(ll) B SKBHBAJIEGHTHOM COOTHOIIEHUH,
aHasmoruaHo komruiekcam Hukes(11).

OO6nacTh OTIEYATKH MAJBIEB M XapaKTEPUCTUYHBIE MONIOCH! morjomenus MK
CIIGKTPOB KOMIUICKCHBIX coeamaeHnii mwmHKa(ll) Bo mHOrOM coBmamator ¢ UK
CIICKTpaMH COOTBETCTBYIONTNX KomIuiekcoB HUKes(I1).

Ho HeoOxoammo y4uThIBaTH U TO, YTO KOoMILiekcooOpaszoBarens muHK(Il), mo
cpaBHeHnto ¢ woHamu Hukemsa(ll), ornuvaercs OONBIION KOOPAWHAITMOHHON
YOPYrOCThIO, YTO CKa3bIBAETCS HAa CMEIICHUU OTAEJIbHBIX BAJICHTHBIX KOJIeOaHUM B
007acTh BBICOKUX Y9acTOT. Eciu Ob1 uranapl ObUTH OMICHTATHBIMU, TO OHH, B CIIy4ae
uHKa(ll), mposiBHiM Obl KOHMHUTYPAIIMOHHYIO TUIACTUYHOCTh W KOOPIAHHAIIMOHHAS
cepa CTaHOBHIACH OBI TeTpadApHIecKoil. OHAKO, B ciydae ¢ aurannamu Hol'- H,L°



TaKO€ HCKaKEHHWE HEBO3MOXKHO M KOOpAMHAIIMOHHAs cdepa KOMIUIEKCOOOpa3oBaTes
MPAKTUYECKU OCTAETCSl TIOCKO-KBAAPATHOM C YACTUUYHBIM HCKaKCHHEM B TIpeleiax
BO3MOXXKHOTO. BpIzienieHHble  KOMIUIEKCHBIe coenuHeHus I1uHKaA(ll) okazamucek
JTMaMarHUTHBIMA U B PAacTBOPE PA3IMUHBIX PACTBOPUTENICH, YTO MO3BOJUIIO UX U3Y-
yaTh MeTooM [IMP cniekrpockomnuu.

Tabnuia 2.

IMapametpsbl [IMP cnekTpoB KOMILIEKCHBIX coequnennii nuaka (11)
VIl B pacrtBope CDClI; (6,m.11.)

COeI[I/IHeHI/IC CH3 -CN R -C Hz- C6H5 C6H5(CH) N H3
Zn,L2NH; 2,36 2,54 2,02 | 7,49;7,52 - 1,40
Zn,L'2Py 2,38 2,50 - 7,37;7,86 - -
Zn,L'2Pipe 2,27 2,58 - 7,35;7,8 - -
Zn,L*2NH; 2,34 2,52 2,58 | 7,34:7,61 - 1,46
Zn,L>2NH; 2,38 2,44 - 7,44;796 | 7,32;7,68 | 1,40
Zn,L*2NH; 2,22 1,32;3,98 - 7,30;7,82 - 1,48
Zn,L>-2NH; 2,17 1,17:4,22 | 2,62 | 7,32;7,63 - 1,50
Zn,L%2NH; 2,26 1,36;4,38 - 7,33;7,88 |7,13;7,18 | 1,46

B kadectBe mpumepa paccMoTpuM [IMP criekTp KOMIUIEKCHOTO COSAMHCHHS
anLl'NHg B pactBope CDCl13. Heob6xoaumMo oTMETUTh, YTO TPOTOHBI MapHbIXx CH3
npu CN u CO pe3onupytot oTaensHo, npu O 2,36 u 2,54 M.J. paBHON MHTEHCHUBHO-
CTH, OTJIMYAIOIIHNECS Pa3InYUEM OJIMKANIIETO AIEKTPOHHOTO OKPYXKEHUSI.

[IpoToHBI O6E€H30IBLHOTO KOJBIIA PEe3OHHPYIOT npu O 7,02; 7,43; 7,52 m.a. B
BUJIE MYJIBTUIJIETHOTO cUTHaja. [IpOTOHBI KOOPAMHUPOBAHHONW MOJIEKYJIBI aMMHUaKa
pesonupytot npu & 1,40 m.a., uto Ha 0,03 M.11. cMmerieHa B 06J1acTh ¢J1ab0ro mojis, mo
CPAaBHCHHMIO C aHaJOTHYHbIM Komiuiekcom Hukemsi(ll). Dto cnemyer o0OBICHUTH
YaCTUYHOM TOTeped KOIUIAaHAPHOCTU [JIBYX METAUIONMKIOB B  IDIOCKO-KBAJIPAaTHOM
OKPYKEHHH KOOPAMHAIIMOHHOM chepbl U ocadbieHreM cBs3u ZNn-N.

Komnuexkcest meau (11) ¢ Ouc-0enzomiaruapazonamu
B,p’- TerpakapOOHMIBHBIX COeTHMHEHUIH

Kommnekcupie coenunnenns menu(ll) ObutH momydeHbl aHAIOTMYHO HUKEIIEBBIM
U IUHKOBBIM KOMILJIEKCAM C JIMTaHIIaMH H4L1-H4L6. ITomaas mpentnunocts MK
CIEKTPOB KOMIUIEKCHBIX coeauHeHuit Mmenu(ll) ¢ aHamoruyHbIM TOMOOUSIEPHBIM
komrmuiekcamMu HukesA(ll) u nunka(ll) cBuaeTenbCcTBYIOT 00 OJUHAKOBOM CTPOEHUHU
ATUX KOMILJIEKCOB.

B cnextpax OIIP Bcex mony4yeHHbIX COEIMHEHUN TPU KOMHATHOW TEMIIepaTy-
pe xopoto pazpemaercs CTC W3 yeThIpex JUHUN OT MAarHUTHOT'O B3aUMOJICHCTBUS
CIIMHA HECMAPEHHOTr0 3JIEKTPOHA C SIAEPHBIM CIIMHOM aTOMa MEAM C Pa3IM4YHOM IIu-
pUHON M MHTEHCUBHOCTHIO. Paznuunas mmpuna auauil CTC aist cOOTBETCTBYHOIIUX
MPOEKIUN SIAEPHOTO CIIUHA OOBSCHAETCS MEXaHu3MaM penakcanuu Mak-Konuens.
Ha xommonentax CTC B Bbicokux moisx Habmonaercs paspemennas JJCTC u3 cemu
JUHUN. ITO OOBSICHICTCS MarHUTHBIM B3aMMOJCHCTBHEM HECHAPEHHOTO JJIEKTPOHA
MEJIU C IByMsI HEAKBUBAJIICHTHBIMH SI[PaMU aTOMOB a30Ta XEJATUPYIOIIETO JUraHia



U MOJIEKYyJibl aMMuaka. KoHCTaHTa pacilernjeHuss OT aToMa a30oTa TMIPa30HHOTO
(¢parmMeHTa B 1Ba pa3za 0oJibllle KOHCTAHTHI PACLIEIUVIEHUs] OT aToMa a30Ta aMMHaKa.
3nauenust g-paktopoB, kOHCTaHTHI CTC u JICTC cOOTBETCTBYIOT 3HAYECHUSM JIJIsI
IUTOCKO-KBaApaTHbIX KoMiniekcoB Meau(ll) ¢ tpanc-[N,O;] koopauHupoBaHHOH cde-
poil. Cieayer OTMETUTh, YTO B HM3y4YEHHBIX coeauHeHusx Menu(ll) HecmapeHHbIN
DJIEKTPOH HaXOAMUTCsA Ha opoutanu Big.
P :adxz_yz_al(51_52+53_54) (1)
2

o u o - Ko3QPUIMEHTH TPU AaTOMHBIX OpOUTaNIaX MEIU (dxz_yz) 1 aTOMOB JIH-
rasjioB (0j) cooTBeTCTBeHHO. CeMaHTHYeCKOoe 3HaueHue KodhPuiueHTa o B ypaBHeE-
HUU MOXHO BBIPA3UTh YEPE3 €ro KBaJpaT Kak MIOTHOCTb BEPOSTHOCTU HAXOXKIACHUS
HECIIAPEHHOI'0 AJIEKTPOHA Ha OOUTAIH | dxz-y2>. Torja BelMUMHA o, €CTECTBEHHO,
OTpeJIeNsieT CTENEHb JIeOKAIN3alui HECTTAPEHHOTO AJIEKTPOHA LEHTPAIBHOIO HOHA
Cu(ll) na opOuTaIM aTOMOB JIUTAH/IOB.
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R=CH;: n=0, A=NH; (Cu,L*2NHs), n=0, A=Py (Cu,L*2Py) n=0, A=Pipe
(Cu,L*2Pipe); n=1, A=NH; (Cu,L?2NHs), (CH,),=CH-CgHs, A=NHs (Cu,L32NHj)

R=CH;3CH.0: n=0, A=NHs (Cu,L*2NHj), n=1 A=NH; (Cu,L°-2NH;), (CH.),=
CH-CgHs, A=NH3 (Cu,L°-2NHs)

Crnengyer OTMETUTBH, YTO CHUHTE3UPYs OUSJEPHBIE KOMIUIEKCHBIE COCIUHCHUS
me-au(1l), Mbl XoTenn MPOBEpUTH B YOSIUTHCS B HAIMYUU WM OTCYTCTBUU aHTUDEP-
POMAarHUTHOTO OOMEHHOT'O B3aMMOJIEMCTBUSI BHYTPU OJHON MOJIEKYJbl. Tak Kak me-
TAJUIOUUKIIBI CIIUTHI MEXIY COOOM aToMaMHu YrjiepoJa B IEPBOM BaJ€HTHOM COCTOSI-
HUM (SP°-THOPUIHOE COCTOSIHEE), OHH B IPOCTPAHCTBE HCKAKAIOTCS APYr OTHOCH-
TEJIBbHO Jpyra /10 BO3MOXHOTO MaKCHUMAaJbHOTO 3HAYEHHUS AUAAPAIBHBIX YIJIOB,
Hapylasi KOIJIaHAPHOCTh ABYX Xe€JaToB. boJbliine KOHIEBbIE 3aMECTUTEIHU JIUIIAIOT
BO3MOKHOCTH CBOOOJHOTO BpaIEHUSI OJJHOTO METAJIIOIMKIIA OTHOCUTEIIBHO JAPYTroro
B MPOCTPAHCTBE, YTO MPUBOJUT K MOSIBICHUIO aTPOMOU30OMEPUU. DTO B CBOIO OYe-



peab, IPUBOJIUT K NOTEPE “FNEKTPOHHOr0 OOMEHa” MEXAYy HECIIAPEHHBIMU 3JIEKTPO-
HaMU MapaMarHUTHBIX LIEHTPAJIbHBIX HOHOB BHYTPHU OJTHOM MOJIEKYJIbI.
Tabnuua 3
IHapamerpsl cnexkTpoB TP kommiiekcoB meau (I11) crpoenuss XLIX B pacTBope
TOJIy0JIa TP KOMHATHOM TeMIlepaType

CoenHeHue g+ 0,001 ac,, 0,015 | a\t, £ 0,01 5. | ay’, £0,01 ».
Cu,L'-2NH; 2.100 91,14 12,57 7,96
Cu,L?2NHj 2,098 89,94 14,89 8,23
Cu,L*2NHj, 2,109 82,56 15,45 8,76
Cu,L*2NH;, 2,112 79,97 13,35 8,32
Cu,L>-2NHs, 2,113 82,58 15,65 8,85
Cu,L°2NH;, 2,108 82,48 15,42 8,54

I'omoOusinepuble komiiekcebl BaHaauiaa(ll) ¢ ouc-6enzonaruapazonamu
B.B-TeTpakapGoHnIBLHBIX coexMHeHMIA
[Ipy B3anMOAEHCTBUU CIIUPTOBBIX PACTBOPOB JIUTAH]IOB H4L1—H4L6 C BOJHO-
ammuadHbiM pactBopoM arietata VO(Il) B MossspHOM coOoTHOMIEHUH 1:2 MONTydYeHbI
ousiepHbie KoMIuiekehl oomiei Gpopmynoit (VO),L2A (rae L-ueTbipex bl nenpoTo-
HUPOBAHHOW OCTaTOK JUTaHA0B Hy L H4L6, A= aMMUaK, TUPHUIUH U TATICPUINH).

A
¢ T| NPy
V.
\ Il
A\ R c_ C
he o he” N7 R
(CHN 4 2vO(CH;C00), — > CHn
HeE—c—ch HaC R
/ \C/OH N N
\N/ R I (|)
~N_ o
N K
©/ - O~ S \A
- O
1 X

R=CHjs: n=0, A=NH; ((VO),L"2NHs), n=0, A=Py ((VO),L"'-2Py) n=0, A=Pipe
((VO)2L12P|pe), n=1, A=NH; ((VO)2L22NH3), (CHz)n:CH-C5H5, A=NH;
((VO)2L32N H3) R:CH3CH201 n=0, A=N H; ((VO)2L42NH3), n=1 A=NH;
((VO)2L52N Hg), (CHz)n: CH-C6H5, A=N Hg ((VO)2L62NH3)

B UK cnektpax OusinepHbix koMmiuiekcoB BaHaauia(ll) orcyrcTByroT xapak-
TEpHBIE JJIsi CBOOOJHBIX JUraHjoB (X) mojockl noriomnieHus. [lonocsl B obnactu
1300-1315 cm™ oTHeceH K V(c-0), aTOMa KHCJIOPOJa, KOTOPbI y4acTBYeT B 00pa3oBa-
Huu cBsi3u M-L. O cymectBoBanuu cBszeit V=0, V-N, V-O B criekTpax KOMIUIEKCOB
CBUJECTEJILCTBYET HAJIMYUE MOJIOC MoriomneHus okono 985, 570 u 460 CM'l, KOTOpbIEC



HE HaOJIOAAIOTCS B CHEKTpax CBOOOAHBIX JHUraHioB. [IposiBISIIOTCS HOBBIE MHTEH-
CUBHBIE MOJIOCHI, O0YCIIOBJIEHHbIE BAJICHTHBIMH U BaJIEHTHO-AE(OPMALIMOHHBIMHU KO-
nebanusamu rpynmsl C=N, N=C-O, C=N-N=C, C-O u N-N, To ecTb cucTemoil cBs3ei
B MSTU- U IIECTUWIECHHBIX METAJUIOLMKIAX. DTO CBHUIETEIBCTBYET 00 OTCYTCTBHUHM
MexMoueKkysipHbIX cBsazeil Tuna V=0 V=0 V=0 B OusaepHbIX KOMILUIEKCAX Ba-
naauna((ll) B TBEpIOM COCTOSIHHH.

Cuextpsl D1IP romobusiaepusix komruiekcoB Banaauina(ll) B pactBopax Tonyo-
7a u xjiopoopmMa mpy KOMHATHOM TeMmmeparype ONHMChIBatOTCS cUMMETpU4HbIM CI”
BUsa (1) ¥ COOTBETCTBYIOT OOBIUHBIM HM30TPOIHBIM CIIEKTPaM B pacTBOPE C paspelie-
HueMm BocbMH JMHUKM CTC OT B3aMMOJENCTBUSI HECTIAPEHHOI'O 3JIEKTPOHA C SAPOM
*lV/ (Tabn.4).

Tabnuia 4
IMapamerpsol ciekTpoB IIIP kommiexkcoB Banaguiaa(ll) crpoenns LXXXVII
B PacTBOpPE TOJIY0JIa IPH KOMHATHOI Temnepartype u npu 77 K.

Coenunenne | g,+0,001 | <a> + 1> [ g;,+0,003 | A +3 | g,, =+ B,

0,0035 | +1»
(VO),L'2NH; | 1,972 97 1,945 172 1,980 53
(VO),L*2NH; | 1,970 98 1,948 173 1,986 59
(VO),L*2NH; | 1,974 99 1,950 176 1,985 57
(VO),L"2NH; | 1,973 98 1,951 175 1,983 60
(VO),L>2NH; | 1,975 97 1,947 174 1,988 61
(VO),L*2NH; | 1,976 99 1,948 173 1,984 63

3nauenus mapametpoB  OIIP Bcex komrmiekcoB (X) ONHM3KM MeXay coOoit
(Tabn.4), 94TO yKa3bIBaeT HA OJMHAKOBOE CTPOCHHUE MOTYUYEHHBIX KOMIUIEKCOB U COOT-
BeTCTBYIOT MeTaiuioxesary BaHaauna(ll) ¢ tpanc-[N,O;] okpyxenuem. [TapameTpsr
CI' xopomio cornacyroTcsi ¢ JIUTepaTypHbIMU JAaHHBIMH Il KOMILJIEKCOB BaHAlU-
na(ll), umeronux cummerputo Cqy. Bua criekTpoB u 3HaucHHs mapamMeTpoB (Tadi1.4)
criektpoB DIIP, XapakTepH3yloT cocTosiHHe O -HOHA C OJHHM HECIAPCHHBIM DIICK-
TPOHOM TIPEUMYIIECTBEHHO Ha Oy, opOutamu. Kak uszBectHo, non meau(ll) c »>mek-
TPOHHOM KOH(pHTyparuen d® u ochoBHEIM cocrosiHMeM Dgy mMeer HECIIapECHHBIN
3IIeKTpOH Ha opouramn dx*-y.

Ncxons n3 ananmuza MK u SIMP criekTpoB CBOOOJHBIX JIMTAHJIOB U UX KOM-
IJIEKCHBIX COCIMHEHUN C JUaMarHUTHBIMU METAJNIaMH JIOTUYHO NPEANOJI0KUTh, YTO
CHavasia IUKIWYECKas S-THAPOKCUIIUPA30JIMHOBas GopMa (C) MEPEeXOAUT B JIMHEH-
HyI0 THApa3oHHYI0 dopmy (a). Creayer MOMYEPKHYTh, YTO OOHAPYKCHHYIO HaMU
MEePEerpyNmUpPOBKY MOKHO OBUIO OXKHUIaTh, YYUTHIBAs, YTO YK€ B CBOOOTHOM COCTO-
SIHUM JINTAH]Ibl CKJIOHHBI MPOSBIISITH KOJIbYATO-UEIMHYIO TaAYyTOMEPHUIO THMNA THIIPOK-
CUIIMPA30JIUH <> CHTHIPA3UH U OKCUIIUPA30JIUH <> TUIPa30H.

Takum o00pa3om, B pesynbrare uccienoBanuii merogamu UK-, [IMP-, OIIP
CIICKTPOKOINH YCTaHOBJICHO, YTO TpH B3aumojeiicTeuu noHoB 3d-meramtoB [Ni(ll),
Zn(I1), Cu(ll)] ¢ 6eHzomnruapazoHaMu OUC-P-AUKETOHOB, MPOSBISIONINE (QYHKIIHH
TPUAEHTATHOIO JIMraHa, 00pa3yroTcsi OusIepHbIE KOOPIUHAIIMOHHBIE COCIMHEHUS C
COWJICHEHHBIMH MATH- W I[IECTUYJICHHBIMH METAJUIOLMKIAMU IUIOCKO-KBAJIPaTHOTO



crpoenusi. Mon VO(Il) B aTuX ycroBusix 00pa3zyer KBaJpaTHO-IHPAMHUIATBHYIO KOH-
durypaiuioo, 4YTO BaHAIWIbHBIE HWOHBI HaxoisaTcss B mosiokeHud |[Nj,0,]
KOOPJAMHALIMOHHOU cephbl.

BausiHue CTUMYJIAATOPOB POCTA PACTEHHMH HA BCXO0MKECTh
YPOXKAMHOCTH XJIOMYATHUKA

Jlns onpeneneHuss BOBMOXKHONW 00J1acTU MPUMEHEHUSI TOJYUYEHHBIX KOMIICK-
COB BBIOPaHBI UCCIICIOBAHUE BIUSHUS HAITUX COCIMHEHUN B KAUECTBE CTUMYJISITOPOB
pactenuii. C 3ToH 11ebi0 Mbl TpuMeHsin pacTBopbl kKoMiiekcoB Ni(1l) u Cu(ll) ms
3aMOYKHU CeMsIH XJiomyaTHUKa byxapa-6 nepen moceBom.

Tpex kKpaTHOE MOBTOPEHHE OIBITOB MPOBOJUIOCH Ha Mojsix byxapckoro ¢u-
muana Y3HWUUX. TlpoBeneHHbie ucciieqoBaHUs NMO3BOJIWINA ONPENCIUTh, YTO B pe-
3yapTate npuMeHeHus ctumyisitopa «TK-96» BcxoxkecTs ceMsiH okazanoch Ha 11,3-
11,9 % Bbllie yeM B KOHTPOJILHOM BapuaHTe. Takast 3 (HEKTUBHOCTh COXPAHUIIOCH JI0
MOJIHOTO co3peBaHusl ypoxkas. B ¢dazax OyToHu3anuu, BETCHUS W MOSBICHUS TLIO0-
JIOBBIX AJIEMEHTOB KOJWYECTBO IIJIOJIOHOCHBIX BETBEM B CpellHEM ObLIO OOJIbIlIe Ha
1,4 mITYK MO CpaBHEHUIO ¢ KOHTPOJBHBIM BapuaHTOM. PackpbiBaeMoCTh KOPpOOOUEK B
HayvaJjie CeHTSIOps 0 CPABHEHUIO C KOHTpOJIeM ObLI0 Ha 5,5 % Oosbliie U 4ucio pac-
KPBITBIX KOpoOodek u coctarisuio 34,2 %. [Ipu nmoncuere ypokallHOCTH B KOHIIE Ce-
30Ha B BapuaHte ¢ npumeHeHueM «TK-96» coctaBuino 41,6 u/ra, 4ro Oosbiie 1Mo
CPaBHEHUIO C KOHTPOJIBHBIM BapHaHTOM Ha 3,2 1i/ra.

Ycranosneno, uyto aeictBue npenapatoB «TK-96» u duroBakc Obulo oanHa-
KOBBIM 110 3 pextuBHOCTH U «TK-96)» MOXKET ObITh B UCMOJIb30BAHUU KaK CTUMYJIS-
TOp pOCTa XJIOMYATHUKA.

JAKJUIOYEHUE

1. Pa3paGoTanbl crocoObl TOJy4YeHHUS M CHHTE3UpPOBAHBl HOBBIE OuC-
TPUACHTATHBIE JIMTAH/Ibl HA OCHOBE allMJITHPAa30HOB BB/-TeTpaKeTOHOB U cepusi HO-
BOr0 Kiacca OusaepHbIX KoMIUIeKCHBIX coenuuenuii nukemsa(ll), muuaka(ll), meau(ll)
u Banaawia(ll) va ux ocHoe. Metogamu 3neMeHTHoro ananusa, K-, IIMP- u DI1P
CIEKTPOCKOINUM YCTAHOBJIEHBI UX COCTaB U CTPOECHHE B TBEPIAOM COCTOSIHHM U B pac-
TBOpaXx.

2. YCTaHOBIIEHO, YTO BCE€ OUC-TPUIECHTATHBIC JIUTAH/IbI, TOJTYYCHHbIE HA OCHO-
BE MPOAYKTOB KOHJEHCAIMU TETPaKapOOHWIBHBIX COCAMHEHUH, B TBEPAOM COCTOSI-
HUU CYIIECTBYIOT B IHMKJIMYECKOU OMC-5-ruapokcumnupazoanHoBor ¢gopme. IIpouns-
BOJHBIE TETPAKAPOOHWIBHBIX COCAMHEHHWM Ha OCHOBE allETHIIAllETOHA B PAacTBOPE
UMEIOT NUKJINYECKYI0 (opMy, a MPOU3BOJHBIE alETOYKCYCHOTO 3(dupa B pacTBOpe
CYIIECTBYIOT B BHJIC IBYX TAyTOMEPHBIX (GOPM, KaK B OucC-TUIPA30OHHON TaK U B Ouc-
EHTUAPA30HHOM, COOTBETCTBEHHO.

3. B pesynbrate uccnenopanuii Merogamu K-, IIMP-, OIIP criekTpockonuu u
PCA ycranosneHo, uto npu B3aummojeiictBun noHoB 3d-meramtos (Ni(ll), Zn(l1),
Cu(ll) m VO(II)) ¢ 6er3ounruapazonamMu Ouc-B-TuKeTOHOB, IPOSBIIsoNIUe (YHKITUN
TeKCaJICHTATHOTO JIUTaH/1a, 00pa3yloTcs OUsAepHbIE KOOPAMHAIIMOHHBIE COSIUHEHUS
C COWICHEHHBIMU MSTH- U IIECTUYIICHHBIMH METaJUIOLMKIAMU TIOCKO-KBAaIPATHOTO
CTPOCHHSI, a B MOCJIEAHEM CIydae KBaJpaTHO-MUPaAMUIAIBLHOIO CTPOCHHUS.



4. YCTaHOBJIEHO, YTO NIPU PAaBHOW KOOPAMHAIIMOHHON YHNPYrOCTH METAJUIOB U
OJIMHAKOBOW KOOPAMHAIIMOHHOW TIACTUYHOCTH JIMTAH/IOB, CKIOHHOCTb K TE€Tpa’ipH-
YECKOMY HMCKaKEHHIO PacTeT B PANY HUKEIb<MEJIb<IMHK, YTO YBEIMYHMBAECT CKJIOH-
HocTh moHa nuHKa(ll) Kk oOpa3zoBaHWIO MaTUBHOW CBsi3M O—m—THma Mexnay ero d-
AIEKTPOHAMU U T-OPOUTAIBIO CONMPSKEHHON CUCTEMBI MATU- U IIECTUYICHHBIX Me-
TAJIJIOLUKIIOB ¢ HA0OPOM KOOPIMHUPOBAaHHBIX aTOMOB TpaHc-[N2,05].

5. CUHTE3 U M3yYEHHE CTPOCHHS HOBBIX JIMTAHJOB U HMX KOMILJIEKCOB BKIIO-
YeHbl B yU€OHOM IUTaHE MPU MPOXOKACHUU CIIEL. KypCcoB il OaKaiaBpOB HalpaBiie-
Husi obOpazoBanHusi 5440400—Xumus, a TakXke MAarucTpPaHTOB CHEHUATBHOCTEN
5A440401-Heopranuueckas xumusi 1 5A440403—-Oprannueckast XUMusl.

6. Ha ocHoBaHuu ucciaenoBanuii OMOIOrHYECKON U arpOXMMHUYECKON aKTUBHO-
CTU KOMIUIEKCHBIX CO€AMHEHUN TMOJ YCIOBHBIM Ha3BAHUEM “TK—96”(Ni2L4-NH3),
BBISIBJICHBI HOBBIE CTUMYJISITOPBI POCTA MOBBILIEHUSI YPOKAWHOCTH XJIOMYATHUKA BbI-
cokol 2(h(PEeKTUBHOCTHU U B PE3YyJbTATEe YCTAHOBJICHO:

- 4TO OH OJJArOTBOPHO BIIMSET KaK HAa MpopacTaHue XJIOMYaTHUKA, TAK U Ha BCE
¢a3bl pocta U pazBuTHs XjomdatHuka. OTMedeHo OoJiee paHee W IMOJIHOE CO3peBa-
HUE ypoxasi. YPOKalfHOCTh XJIOMKa MOBbIcHUIAch 10 41,6 1/ra, 4To MpeBBINIATIO Ha
3,2 1/ra, 1o CpaBHEHUIO C KOHTPOJIbHBIM BAPUAHTOM;

-o0pa3oBaHue OMOMAacChl MMCTUU B akBapuyMme B ciyyae npumeHeHus “TK-96”
NPUBOJUT K MOBBIIICHUIO YpOXKaitHOCTH Ha 1,6 pa3a 1o cpaBHEHHIO C KOHTPOJIbHBIM.
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Kumé pannapu Homzoan wimMuii napaxacura tanadbrop CeunuoB Hebpmar
I'yn6oeuununr 02.00.01- Hoopranuk kuM€ UXTUCOCIUTH Oyiinya
“Hukenp, pyx, BaHaJAWJI Ba MUCJIAPHUHT OUC-B-AUKETOHIAap XOCUIalapu
OWJIaH KOMIUIEKC OWMpHUKManapH ~ MaB3yCUAAru JUCCEePTALUSICUHUHT

PE3IOMECH

Taanu cy3znap: [B-nuketoHnap, Ouc-P-AUKETOHIAp KHUCIOTAa THApPA3UIapH,
KOHACHCATJIAHUII MaXCyJoTiaapH, Ouc-B-aukeToHgap OCH30MITHAPA3OHIAPHHUHT
APUTMAJIaTH TayTOMEPHSICH

Taokuxom o6vekmaapu: [-TUKETOHJIAPHUHT JUMEPJIAHUIT MaxCyJI0TIapH,
OJIMHTaH  OHWC-B-TUKETOHJAPHUHT  OCH30M  KHCIOTacH  THApPasuau  OWJilaH
KOHJICHCATIaHuIKaAaH cuHTe3 KuiauHran juradgmapaaar Cu(ll), Ni(ll), Zn(ll) Ba
VO(Il) xomriekc OupukMaIapu.

Hwnune makcaou: B,B/-TeTpaKap6OHHH OupuKManap Ba  YyJApHUHT
OCH30WITHAPA30HIAPH CHHTE3H, SHTM JIMTaH/JIap acoCHJa KOMIUICKC OWUpHKMaiap
CUHTE3H, yJApHUHT TapKUOW, Ty3WIHIIHW, (HU3UK-KUMEBUN XOoccajgapu Ba OHMOJIOTHK
(GaoJIUTH YpraHuiil, OJMHTaH KOMIUIEKC OMpHKMaiap OpacHJaH FOKOPH OMOJOTHK
(daoymapuHM MaxTa XOCUIOPJIUTHHN OIIUPYBYH MOJIIa CUdaTHIa TABCUS KHUJTHUIIL.

Taokuxom ycynu: >nement ananmusu, UK-, [IMP-, OIIP cnextpockomnus Ba
PCA.

Onunzan namuxcanap ea yaapHune axeuauzu. OUC-P-TUKETOHIAPHUHT
OeH30#1 KHUCIOTaruapazuajiapu OWIaH KOHJACHCATIAHUII MaxCyJOTJIapu acocujia
KaTop SHTM JIMTaH]JIAPHUHT CUHTE3 yCYyJUIapu UIad dyukuiaau. OJuHTaH JUrasiap
acocuna Cu(Il), Ni(Il), Zn(Il) Ba VO(II)  xommiekciapu CHUHTE3 KUJIUHAN Ba
taBcudIaHau. AWPHUM KOMIUIEKC OMpPHUKMAJIApHUHT  OHWOJIOTHK (haost Xoccajlapu
Yypranwinu Ba UCOOTIIAHIH.

Amanui axamuamu: OJIMHTaH OWpPUKMaap YKyB kapacHuIa KYJUTAaHUIUIITN
OwmaH Oupragvkaa IOKOpM OHONOTMK (HAaoUTMK XOCcacH aHUKJIaHAW Ba MaxTa
XOCUJIZIOPJIMTUHY OLIMPYBUM Ba YCTUPYBUM, XaMJla OKaBa CYBJIapHH TO3ajall
xKapa€HHMla [OKCaK CyB VCUMJIMKIApUTa HHUCOATaH CTUMYIATOp cudaruiaa
KYJUTAaHWJITH.

Tamouk smuw oapascacu: Slaru nurananap Ba komruiekcnap byx/[Y opranuk
Ba (m3komona kumé kadeapacu YKyB kapaéHuaa KyuraHmwiMokaa xamaa « TK-96»
npenapati  Y36ekucton IIMTU  Byxopo umuand CHHOB  MaiiJJOHIapHAa
tekmupwiaa. Hazopar Bapuantinapura Hucbatan «TK-96» rnpenaparu
KyJUIaHWJITaH/a TlaxTa XOCWAopaurd 3,2 1/ra IOKOPU XOCHJ OJIMHTAHJIUTH
anuknanau. Iy mnpemapaTHUHT oOKaBa CyBIApMHHM — To3ajaml  KapaCHHIa
WIUTATATIAANTAaH FOKCaK CYB YCHMIIMKIIApUTa HUCOATaH KYJUIaHTAaHIAa XOCHUIIOPIIHUK
13-15 neHTHepra opT/Iy.

Kynnanuw coxacu: KoopauHainoH OMpukManap KUMECH, OHUOJIOTHS, KHIILIOK
XYKaJIuru.



PE3IOME

nuccepraunu CeBunuoBa Hebmata ['ynboeBuya Ha Temy: “KomruiekcHbie
COEIMHEHUS HUKEJs, [IMHKA, BaHAJuIa U MEJU C IPOU3BOJIHBIM OHC-[-IUKETOHOB”,
MIPEACTABICHHON Ha CONCKAHNE YUYEHON CTENEHN KaHAUaTa XUMUYECKUX HAYK IO
crnennanbHOcTH 02.00.01 — Heopranmueckas xumus

Knrwoueesvie cnosa: B-nukeToHbl, Ouc-B-O0€H30MITHAPA30HBI, THIAPA3UABI KHUC-
JIOT, IPOTYKThI KOHICHCAIIMH, TAyTOMEpHs OHC-[-0€H30MITHIPAa30HOB B PACTBOPAX.

Oobvexmut uccnedosanusn: xomiiekcuoie coenunenus Hukens(ll), munka(ll),
meau(ll) u Banaguna(ll) Ha ocHOBE MONMYYEHHBIX KOHZACHCAIMEH OHC-B-TUKETOHOB C
ruApasugaMu OCH30MHON KUCIUTHI.

Hens pabomwr: cuntes B,B/-TeTpaKap6OHI/IJIBHBIX COCIMHEHUN U UX OCH30MUJI-
THIPA30HOB, KOMIUICKCHBIX COCJIMHCHHMA HA OCHOBE IOJIYYCHHBIX JIMTAHJIOB, yCTa-
HOBJICHHE COCTaBa M CTPOCHUS, U3YUYCHHE (DU3UKO-XUMUYCCKUX U OMOJOTHYECKH aK-
TUBHBIX CBOWCTB, BBIOOP KOMIUIEKCHBIX COCTMHCHHUH C BBIPAXKEHHBIMU OHOJIOTHYCCKU
AKTUBHBIMU CBOMCTBAMH M PEKOMEHIAIINS MX JJIS PUMEHCHUSI.

Memoowt uccneoosanun: >neMeHTHbii ananui, K-, [IMP-, OIIP cnektpo-
ckonust 1 PCA.

Ionyuennsie pezynemameul u ux Hoeu3Ha: pa3paboOTaHbI penapaTUBHbBIE Me-
TOJIbI CUHTE3a CEPUHM HOBBIX JIMTAHJOB Ha OCHOBE MPOJIYKTOB KOHJEHCalUu Ouc-f-
JTUKETOHOB ¢ OeH3ruapazunoM. [lomydeHbl U oXapakTepu30BaHbl KOMIUIEKCHBIE CO-
enunaenns Ni(ll), Zn(I1), Cu(ll) u VO(II) Ha ocHOBe BBIACIEHHBIX JUTraHa0B. Mccie-
JIOBaHbl M YCTAHOBJIEHBI OMOJOTHYECKHUE AKTUBHBIE CBOMCTBA HEKOTOPBIX M3 TOJY-
YEHHBIX KOMIUIEKCOB.

Ilpakmuueckasa 3HauumMocmsp: TIOIYYCHHBIE COCIMHEHUS BHEIPEHBI B XOJ
y4eOHOT0 Tpoliecca U OnpeesieHbl IpenapaTsl, 001a1arone BRIPpaKEHHBIMH OMO-
JIOTUYECKU aKTUBHBIMU CBOMCTBAMH B Kau€CTBE CTUMYJISATOPA POCTa U yPOKAMHOCTHU
XJIOTTYaTHHKA.

Cmenens eHedpenusa: HOBBIC JTUTAH/IBI U KOMIUIEKCHI MPUMEHEHBI B Y4€OHOM
mporiecce Ha kKadeape opranudeckorl u ¢uskommonnno xumun byxI'Y. Ilpenapat
«TK-96» ompoboBaHbl Ha ONBITHBIX MONSIX byxapckoro ¢unuana Y3zbekckoro Pec-
MyOJUKAHCKOTO HAaYYHO-HUCCIEAOBATEILCKOTO WHCTUTYTAa XJIOMKOBOJCTBA, C TOBBI-
IIEHUEM YPOXXKAaWHOCTH XJIOMYaTHUKA, TpH aedcTBuu mpemnapata «TK-96», na 3,2
1/'a Mo cpaBHEHHIO C KOHTPOJBHBIM BapHaHTOM. JTOT MpernapaT IpUMEHEH B MPO-
[[ECCe OYMCTKU CTOYHBIX BOJI C BHICIIMMH BOJAHBIMU PACTEHUSIMU M HAOII0/1aJI0Ch T10-
BhIIICHHE Onomacchl Ha 13-15 neHTHepoB, TpUMEHsIEMEN.

Oonacme npumeneHusa: XUMUS KOOPJIUHAIMOHHBIX COCAMHEHUH, OHOJIOTHSA,
CEJIbCKOE XO3AMCTBO.



RESUME

Thesis of Sevinchov Ne’mat Gulboyevich‘s on the scientific
degree competition of the candidate of chemistry science,
speciality 02.00.01 — Inorganic chemistry on the subject:

“Complex compounds of the Nickel, Zinc, Vanadil and Copper

witn the bis-p-diketones”

Key words: B-diketones, bis-benzoyilhydrazones, hydrazides of acids, products
of condensation, dynamic isomerism bis-benzoyilhydrazones in solutions.

Subject of the research: complex connections of nickel(ll), zinc(ll), vana-
dil(11) and copper(ll) on the basis of received by condensation an bis-B-diketones
with hydrazides of benzoyiles acids.

Purpose of work: synthesis of new complex connections on a basis an bis-
benzoyilhydrazones, a structure and structure establishment, studying of physical and
chemical and biologically active properties, a choice of complex connections with
expressed biologically active properties and their recommendation for application.

Methods of research: elementary analysis, IR-, NMR *H- and ESR spectros-
copy. X-ray structural the analysis.

The results achieved and their novelty: are developed preparation methods of
synthesis of a series new ligand on the basis of products of condensation an encore -
BoensomaruapasonoB with oensruapasumom. Complex connections Ni(ll), Zn(ll),
VO(II) and Cu(ll) on the basis of allocated ligands are received and characterised.
Biological properties of some of the received complexes are investigated.

Practical value: the obtained compounds are introduced to the educational
process and certain preparations, possessing expressed biologically active characteris-
tics as facilitator of the rise and productivity of the cotton plant are determined.

Degree of embed: the new ligands and complexes are applied to the education-
al process on faculty organic and physcolloidal chemistry of the Bukhara State Uni-
versity, the preparations «TK-96» are tested on experimental fields of Bukhara
branch of the Uzbek Republican research and development institute of cotton culture,
with a heightening of productivity to 3,2 centners per hectare bu using the preparation
«TK-96y», as contrasted to audit alternative.

Field of application: chemistry of coordination compounds, biology, agricul-
ture.
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