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OO0mas xapakTepucTuKa padoTsl

AKTYAJbHOCTD TEMbI:

Co3naHne HOBBIX JICKAPCTBEHHBIX CPEACTB Ul JICUEHUS TaKUX O0Je3HeH, Kak CUHIPOM
npeobperenHoro umyHHoro aedurura(CIIN/I), 3mokauecTBEHHBIE OMYyXOJH, TyOepKyie3 u Jp.,
IpUBJIEKaeT BCeMUPHOE BHUMaHue. /s neueHust 3Tux 0oJie3Hel moka He co3/laHbl penapaThl ¢
IMIUPOKUM CIIEKTPOM BO3JCUCTBUs. PemieHne 5Tol akTyalbHOW MpoOJieMbl TpeOyeT OOJbIINX
MaTepHalbHbIX U (UHAHCOBBIX cpencTB. [ToaToMy /Ui OHOTOTMYECKOr0 CKPUHUHIA IPOU3BO/I-
HBIX HOBBIX CTPYKTYp CO3JAIOTCS MEXIYyHApPOJHbIE HAy4HbIE€ LEHTPHI, (PYHKIOMHHPOBAHUE
KOTOPbIX O00€CIeYMBAETCS  COBMECTHBIM (PMHAHCUPOBAHMEM pa3IMYHBIMU TOCYJapCTBAMHU.
Takue UEHTPbl CBOMMHU CpEACTBAMU MPOBOAST MEPBUYHBIA CKPUHUHI OpPraHMYECKHX
cyOCTaHIUil ¢ HOBOW CTPYKTYpOH, 0COOEHHO IeTepOLMKINYECKOM, CO3/JaBaeMbIX B Pa3IMYHbIX
HAy4yHBIX IIKOJIaX BO BceM mupe. OIHOM M3 TakuX OpraHu3alMil SBISETCS LEHTP, CO3MaHHBIN
noJ 3rujod  AMEpUKAaHCKOro HalMOHaldbHOro mHCTUTyTa paka (CLHA, mrar Mepunenn, r.
berecra), npeacTaBUTENLCTBO KOTOPOTO PacookKeHo B bproccene. DTo MOCITyKHUIO CTUMYJIOM
JUIS pacIIMPEeHUs] CUHTETUYECKHX HCCIIEOBaHUI B 00JIACTH TE€TEPOLMKINYECKUX COEIUHEHUH,
Cpelld KOTOPBIX 3HAUYUTEIbHOE MECTO 3aHUMAIOT MTPOU3BOIHBIE HHO0JA. [[0ATOMY CHHTE3 HOBBIX
IPOM3BOJHBIX HHOJNA M €r0 aHAJIOTOB, a TaKKe pa3paboTka yJOOHBIX METOAOB UX MOJYUYCHHUS,
0€e3yCII0BHO, SIBISETCS aKTyaJbHOW MPOOIEMON.

Hacrosiee nccnenoBanue MOCBSIIEHO CO3JaHUIO0 HOBBIX MHJOJICOIEPIKALIUX CTPYKTYP
MyTEM apUIUPOBAaHUS U AHHEJIMPOBAHMS MHAOJIBHOIO SiApa Pa3iInYHbIMU KOMIOHEHTamu. Jliis
3TOro OBLIM UCIOJIB30BaHbl apOMaTUYECKHE TPYIIbl Pa3IMYHOIO TUIA, B TOM YHCIE C UH0JIb-
HBIM U TUPUJA3UHOBBIM (pparMeHTaMu.

Ilean padoThI:
byHKIIMOHaTM3ausl  2-apUINHAOIOB ISl OMOJIOTMYECKOTO CKPUHHUHTA PAa3InYHBIMU
AKTUBHBIMHU OPTaHUYECKUMU PparMEeHTaMH, B YACTHOCTH:

o CHHTE3 HOBBIX MPOM3BOIHBIX 2-(OeHWI- U 2- TU(PECHUINHIO0IOB U HCCIEI0BAHNE
X XUMHUYECKUX CBOWCTB;

o CO3MaHME HOBBIX WHAOJCOJAEPKANINX KOHIACHCHUPOBAHHBIX CHCTEM IyTeM
AQHHEJIMPOBAHMSI HHOJIBHOTO sI/Ipa ¢ MUPHUIa3HHOBEIM;

o CHHTE3 HOBBIX, APUIIMPOBAHHBIX WHIOJBHBIM SJIPOM, CTPYKTYP, COCTABJISIFOIITUX
OCHOBY HOBBIX OMCHHJIOJBHBIX CHUCTEM; C JTOM LIEJbI0 AN CUHTe3a 0a30BbIX
BelecTB, 1,4 — NHUKETOHOB, pa3paboTka 3(PGEKTHBHOTO METO/Ja CHUHTE3a C
UCIIONb30BaHNEM KOMIUIEKCHBIX KaTaln3aTOPOB MOJIUBAIIEHTHOTO HOAA;

o CUHTE3 HEKOTOPBIX TUTHIIPA30HOB, JHOKCHUMOB U JTUMETHIINIPOU3BOIHBIX B PSIIY
OUC-UHOJIOB.

HayuHasi HOBH3HA:
® CHHTE3UPOBAHBI HOBBIC MPOU3BOAHBIE 2-PeHUI- U 2-TU()EHUTUHIONOB; UCCIEIOBAHbI
UX XUMUYECKHE CBOMCTBA Ha MPUMEPE PEAKIUI NMEKTPOYUIBLHOTO 3aMEIICHUS;
° CI/IHTGSI/IPOB&HI:I HOBBIC 6HC-PIHI[OJILHBI€ CprKTYKI)I " Uux HGKOTOpBIe HpOH?;BOI{HI:Ie;
° CI/IHTGSI/IPOB&HI:I 61/IcaHaJ'[OFI/I HI/IpI/II[aSI/IHOI/IH)IOJ'IOB — 6I/IC-TpI/IIII/IKJ'[I/I‘ICCKI/Ie CUCTCMBI
OMC-TIMPHUIa3MHOMHIONOB, a TakXkKe MATHsIAEepHas KOHICHCHpPOBAaHHAs cHUCTEMa Ha
OCHOBE ITUPPOJIOMHI0JIA; U3YUE€HBI HEKOTOPLIE MPOAYKTHI X IPEBPALLCHUS.

IIpakTHUYecKasi 3HAYMMOCTDb:
e pa3paboTaHbl METOJBI MOJTYYCHHS HOBBIX apWIMHJIOJBHBIX U OWC-UHIOIBHBIX CHCTEM H
UX TIPOU3BOJHBIX;
e paspabotaH 3 (HeKTUBHBIA METOJ MoydeHus |,4-TUMKEeTOHOB — UCXOAHBIX BEIIECTB IS
CUHTE3a HEKOTOPBIX OWCHHIIOJIIOB, C HCIOJH30BAHUEM COCIWHEHUH TPEXBAJICHTHOTO
Hona;




® MPEAIOKEH METOJ] MOTy4YeHHs OuC-TMPUIa3nHONH]IONIOB;
e Uil OMOJOTHYECKOTO0 CKPHUHHMHTA TMpenioxkeHo a0 40 HOBBIX TeTepOLUKINIECKUX
COECIUHEHU.

JINYHbIW BKAAA aBTOpA:

DKCIIEpUMEHT BBIIIOJIHEH AMCCEPTAaHTOM. MccieqoBanne CHHTE3UPOBAHHBIX COEINHEHUIN
MHCTPYMEHTAJIBHBIMU METO/IaMU IIPOBEICHO B JIAOOPATOPUAX Kadeapsl Oprapuueckol XuMuu U
XUMUH TpupoAHbIXx coeauHeHud TIY um. MB./[aBaxulIBUIM M MHCTUTYyTa OPraHUYECKOU
xumun CaapOproKeHCKoro yHuBepcurera. VHTepnperanus CHEKTpOB MPOBEACHA MPU Y4aCTHH
aBTOPA.

Hybaukanuu:
Marepuansl guccepTaluy U3a0KeHsl B 17 myOnukanusax B Buze 6 HayuHbIX craTeil u 11
TE3UCOB HAYYHBIX KOH(pEpEeHINH — 4 MeXTyHApOJHBIX U 7 peciyOIMKaHCKUX.

Anpodanusi padoThbl:

OcHOBHBIE MaTepHaibl JUCCEpPTalliM  OOCYXKACHBI Ha CIEAYIOUIMX HAy4YHBIX
KOH(EepeHIUAX: TPEThe pernoHaibHOE coBelanue pecnyonuk CpeaHelt A3uu Mo XMMUYECKUM
peaktuBam (1990, Tamkent), mexayHapoaHas koHpepenuuss mo xumuu (1994, ToOumucnm),
pecyOnuKaHCcKash HaydHO-MeToauuyeckas koH(epeHiuu mno xumuu (1995, ToOummcn), III
pecnyOnMKaHCKas Hay4dHO-MeToauueckas KoHpepeHuus no xumuu (2000, Toumucum), Il
peciryOaMKaHcKas KOH(EepeHIIUss MOJOJbIX XHMHKOB, MOCBsIIEeHHass 90-ieTuio co JHA
poxnenus akaaemuka P. Armamze (2001, Tommicu), Second Eurasian Meeting on Heterocyclic
Chemistry ( Novgorod, 2002), IV pecniybnukaHckass Hay4HO-METOJIMYECKas KOH(pEpeHIHs 1o
xumun (2002, Towmnucu), IV Bceepoccuiickuii cUMITO3UyM 10 OopraHudeckoi xumuu, (2003,
Tennoxon Mocksa-Yrauu), International Conference Chemistry of Nitrogen Containing
Hetetrocycles (2003. Kharkiv, Ukraine), V pecnyOnukanckas koHdepenuus mo xumun (2004,
Tounucu), VI pecnyOnukaHckas Hay4yHas KoH(pepeHIHs MoJolabix XxuMukoB ['pysum (2005,
Toumuch).

O0BbéM U CTPYKTYPA ANCCEPTANMU:

[luccepranus u3noxkeHa Ha 135 cTpaHMIlax | COCTOMT M3 BBEACHUs, 0030pa IUTEpa-
TYpBI, OOCYXKIACHHUS SKCIEPUMEHTA, SIKCIIEPUMEHTAIBHON YacTH, BHIBOJIOB, CIIUCKA JIUTEPATYPHI
(120 naumenoBanwmii), 10 cxem, 5 Tabnui U 6 PUCYHKOB.

B 0030pe nureparypsl mpoaHaTU3UpPOBAHBI JaHHBIE OITyOJTMKOBAHHBIX B ITOCIIETHUE TOJIBI
paboT, B KOTOPBIX ONHMCAaHBl APWIMHIONBI, TPOAYKTHI  aHHEIMPOBAaHHWS  HMHIOJNA!
CIMPOLMKINYECKHE CHCTEMBI W UX MPEKYPCOPHl — OMCHHIOJICHWHBI W TUPUIA3HHOUHJIOJBL,
WHJI0JIbHBIC HHTEPKAJSTOPBI, OUC-WH/IOIBI, JTUKETOHBI, TPOM3BO/IHBIC MMOJMBAJICHTHOTO HO/a, HX
0COOEHHOCTH U 00JIaCTH PUMEHEHHUSI.

OcHoBHBIE pe3yJbTaThl PA00THI U HX 00CYy:KIeHUe
1.CuHTeE3 apUJIMH/I0JI0B

W3BecTHO, 4TO cpean MPOW3BOAHBIX 2-(OEHIIMHIONA HAWIEHO MHOXECTBO BEIIECTB,
00JaaomuX MOJE3HBIMU CBOMCTBaMH. MHOTHE M3 HUX HAlLIM NPUMEHEHHWE B MEAWIIMHE U
coBpeMeHHOM TexHuKe. C 3TOM TOUKM 3pEHHUs] OCHOBHOE BHMMAHHE YJEJIIEHO TUTHIPOKCHUIIPO-
U3BOJHBIM M UX 3(QHUpaM, KOTOPbIE XapaKTePU3YIOTCS BBHICOKOW OHMONOrMYECKON aKTHUBHOCTBIO.
Hcexonst U3 3TOro Mbl pellviIM PaclIMPUTh ACCOPTHUMEHT COCIMHEHMM 3TOr0 psla MyTEM HX
byHKIIMOHATU3AIIUU Y.



Jlns pelieHust 3TOTO aKTyaJbHOrO BONpOCAa HAaMU IMOJIY4YEH psAJ HPOU3BOAHBIX N-
3ameménHoro uHaona (12-16). CuHtes 3TUX COOAMHEHUN HaMU OCYIIECTBIEH ABYMS IYTSMU:
uHAoau3anueil pennnruapasonon (7-11, cxema 1), 1 BCTpEUHBIM CHUHTE30M — aJIKMJIMPOBAHUEM
cooTBeTCcTBYIONMX N-He3amenEHHbIX aHainoros(17-21, cxema 1).

Peaknuro uHIONMM3aMK TPOBOJMIN B OJIHY CTAqUIO0 — 0€3 BBIACIEHUS MPOMEXYTOUHBIX
¢enmiruapazonos (7-11), HarpeBanueM cMecu (EHWITHAPa3WHA U COOTBETCTBYIOIIETO MPOU3-
BOAHOTO aneTodenona (2-6) B monudochopuoit kucnore ([IOK). Brixoas! 11eneBbIX TPOAYKTOB
12-16 nmocrarouno Bwicokue (75-85%), Mo cpaBHEHHUIO C He3aMeIIEHHBIMH aHajoramu 17-21,
YTO, pa3yMeeTcs, MOKHO OOBSICHUTH BIMsHUEM N-MeTHWIbHOM rpynnsl. HamMu ycTaHoBieHo, 4ToO
IOpUpOAa 3aMECTUTENsi KETOHHOTO (parMeHTa Majlo BIMSET Ha TEMIIEpaTypy peakiuu HHJIO-
JN3alUu.

N-MetunupoBanue 2-peHuauH010B 17-21 npoBeneHo METHIHOIUIOM B CYIEpOCHOB-
HOM cpege — aumermicynbhokens / enxuit kamuit (DMSO/KOH) npu — 20-25°C. B astux ycio-
BUSX peaKUus HJAET IJIaJKO M C BBICOKMM BBIXOJAOM. Jlpyrue m3BecTHble MeTO.bl N-aJKWIn-
pOBaHUS OKa3aIuCh MaI0d()PEKTUBHBIMH.

Ha npumepe ocymiecTBIEHHBIX HAaMH CHHTE30B, B Mpefenax aireOpuuecKol XHMHH,
MetogoM PHB- u xBa3u-PHB Martpuil, n3ydeHbl HEKOTOpBIE aCMEKThl IVIaBHBIX CTaIuid Mexa-
Hu3Ma peakunn @umepa. [lonydyeHHbIE pe3yabTaThl, Kak U CIE€I0BaJ0 0’KMIATh, YKa3bIBalOT Ha
YBEJIMUYEHUE CIIOKHOCTH CUCTEMBI.

XUMHUYECKUE CBOMCTBA CHHTE3UPOBAHHBIX HAMU apWIWHI0JIOB 12-16 ucciienoBaHbl HA
npuMepe peakinuii snexktpodunsHoro 3amerienus. [IpoBeneHsl peakuuu (HOpMHIMPOBAHUSA,
aMUHOMETUJIMPOBAHUS, HUTPO3UPOBAHUS U a30COUETaHUs (CXEMBI 2- 4).

CrnenyeT OTMETUTD, YTO 3aMECTHUTENb 2-apUIIbHOTO (PparMeHTa OKa3bIBaeT CBOEOOpa3HOE
BJIIMSIHUE HA XOJ 3TUX PEaKLUM.

B wactHoOCTH:

o  DopMUIUPOBAHUE U A30COUYETAHHE COoeNUHEHUI 12-15 mpoXoauT Jerko, ¢ BHICO-
KUM BBIXOJIOM, B YCJIOBUSX, ONHMCAHHBIX JUIsl HHAO0JAa U N-HE3aMEIIeHHBIX
anasoros (17-21);

e Ham He ymanoch MOMYYUTh HU OAMH U3 MPOAYKTOB (OPMIIIUPOBAHMS U a30-
coyetanusi N-meTui-2-n-HutpopeHuwnunnona (16), XoTs mpoayKT HHUTPO3UPO-
BaHus (30), mono6Ho npyrum (26-29), monydeH ¢ BEICOKUM BbIXOJ0M (95%);
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19,24,28,40-43 R=OCHs; 5,10,15,20,25,29,44-46 R=Cg¢Hs; 6,11,16,21,30 R=NOy;
31,35,40 X=H; 32,36,41,44 X=Cl; 33,37,42 X=Br; 34,38,43,45 X=NO,; 39,46
X=COOCH3;
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2. CuHTe3 HOBBIX NPOU3BOIHBIX OHMCHH/I0JI0B

2.1. CuHTe3 HeKOTOPBIX IUTHAPA30HOB M THOKCHMOB B PSY
OMCHHI0JI-5-MJIMETAaHA M OMCHHI0JI-5-HJI0KCHIA

C nenpio co3gaHusl HOBBIX CYOCTaHIIMN /U1 OMOJIOTUYECKOT0 CKPUHUHTA MBI OCYIIIECTBU-
JIM HEKOTOPBIE TTPEBPAIICHUS HA OCHOBE CUMMETPUYHBIX OMCHHIOJIOB — OUCHHION-5-MIIMETaHa 1
OMC-MHI0I-5-UIOKCHAA, B KOTOPBIX HHJOJBHBIE (PparMEHTHI CBSI3aHBI IOCPEACTBOM aTOMOB
OenszonpHOrOo KoOybla. CHHTE3BI OMCHUHIOIOB MOJOOHOrO THIA OCHOBAaHBI Ha MCIIOJL30BaHUH
TUapUIICHANaMUHOB U KeTOHOB. OHM BKIIOYAIOT MOCJEI0BATEebHBIE PEAKIINH JHa30TUPOBAHMSI,
BOCCTAHOBJICHHSI, KOHJICHCAITUN C KETOHOM W WHJOJU3AIllMU TMOJyYeHHOTO AWTHApPa3oHa 1o J.
Quepy.

W3BecTHO, UTO cpeau THAPA30HOB U THOCEMUKAPOA30HOB apOMATHICCKOTO Psijia HalCHBI
BEIIECTBA C BBICOKON MPOTHBOTYOEPKYJIE3HONW aKTUBHOCTHIO. [0 TaHHBIM MOCIETHET0 Mepuoa



IMIUPOKUM CIEKTPOM (HapMaKOJIIOTHIECKON aKTHBHOCTH OOJaJalOT W MPOU3BOJIHBIE OKCHMOB
UHI0JIbHOTO psifa. IIoMUMO 3TOro ruipa3oHbl U OKCUMBI YAaCTO UCHOJB3YIOTCA B TOHKOM Opra-
HUYECKOM CHHTE3€ B KAuyeCTBE KIIOUEBBIX MOJIYNpoayKToB. ClieoBaTeIbHO, HaM IMpEACTaB-
JSUIOCh  AKTYaJIbHBIM  TMOJIyYUTh  AMAIBAETMIbl U JUOKCUMBI OHC-WHAONBHOTO psAla H
UCCJIEIOBATh UX CHHTETUYECKHE BO3MOYXKHOCTH.

Hamu mpoBemensl peaknuu 2,2 -IHATOKCUKApOOHMI-3,3” -1 OpMUI-OMCHHIOI-S5-HITOK-
cuma (47) u 2,2” -qusTokcukapOoumi-3,3" -mudopMun-oucunaoN-5-mimerana (48) ¢ denunru-
Jpa3uHOM, 2,4-AUHUTPOGEHUITUAPA3ZUHOM, THOCEMUKAPOa3UIOM U THMAPOKCUIAMUHOM (cxema
5). TlonyuyeHsl U OXapaKTepU30BaHbl MPOAYKTHl 3TUX peakuuit (49-53). s xaxmoll U3 HHUX
o 00paHbl onTUManbHble ycinoBus. Hekotopele nurnapa3zonst (49,51) HaMu UCONb30BaHbl IS
CUHTE3a HOBBIX FE€TEPOLMKIMYECKUX CUCTEM.

CubHbIE 3J€KTPOHOAKIIETITOPHBIE OL-CIIOKHOI(UPHBIE IPYNIbl AuaabaerunioB 47 u 48 c
OJTHOW CTOPOHBI CIOCOOCTBYIOT YBEIMUYCHHIO aKTHBHOCTH COCEJIHUX KapOOHWJIBHBIX IPYyMIL, C
JPyrol CTOPOHBI, OHU CO3AAI0T NPOCTPAHCTBEHHBIE MPEMSATCTBUS Yy PEAKIUOHHBIX LEHTPOB.
[IpencTaBnsiioch MHTEPECHBIM, KaK MPOSBISIIOT ce0sl 3TH OOCTOSATENLCTBA MPHU MPOBEICHUH
pEaKIH KOHJEHCAIUH.

B kauecTBe pacTBOpHTEINSI HCIIOIB30BAIN AUMETHI(OpPMaMUT TaK KaK UCXOTHBIC AHAJIb/Ie-
THJbl  HEPACTBOPUMBI B JPYTUX PpacTBOPUTENX. Peakuuu mpoBOIMINCE B HEHUTpPaIbHOW MM
CJIa0OKUCIION cperie, P YeThIPEXKPATHOM H30BITKE HYKI€O(pHIIOB.

Peakius konnencanuu nuanbaeruaoB 47 u 48 ¢ peHMITHAPA3UHOM MPOTEKAET IIPH KOM-
HaTHOM Temmeparype, B TeueHue 1 yaca. CooTBeTCTBYOIUE UTrHApa3oHbl (49,51) momyueHsl ¢
BBICOKMMH BBIXOJIaMH (cxema 5).

Huanpnerunsl 47 u 48 B 3TUX YCIOBUSIX HE pearupyioT ¢ 2,4-TUHATPODEHUITUIPA3H-
HOM. OJTa peakius UAET TOJIbKO IpU KUNSYeHUH B TedeHue 1 yaca. O4eBHIHO ATO BBI3BAHO
HU3KOM aKTHBHOCTBIO HyKJIeouia. 31ech, BEPOATHO, HENb3s UCKIIOUUTh U MPOCTPAHCTBEHHOE
BIIMSIHUE COCETHUX CII0KHOI(HUPHBIX TPYIII.

Konnencanus yka3aHHBIX IUANbAETUAOB C T'MJIPOKCHIIAMHHOM IMPOTEKAeT JeTrKo. JTa
peakuus He TpeOyeT NMPUCYTCTBUS KUCIIOTHL, U 1a’ke B HEUTpaIbHOU cpeie UAET ropasio Jerye,
YTO, OYEBHUJHO, BBI3BAHO BBICOKOM HYKJIEO(QMIBHOCTBIO T'MIpOKCHIaMuHa. Jluokcumsl 52,53
MIOJTyY€HBI C BBICOKMMHU BBIXOJaMH.

Konnencauusa nuansaerunioB 47,48 ¢ tmoceMukap0a3suaoM MpOTEKaeT TPYJIHO — Jaxe
nocje JUINTEIbHOIO KHUISYEHMSI PEaKIMOHHAs CMECh COCTOUT B OCHOBHOM M3 MCXOJHBIX
BEIIECTB.

2.2. CuHTe3 OMCHH/I0JI0B, COYJICHEHHBIX OCPEACTBOM
aTOMOB yIJIepoJa MUPPOAbHBIX siiep

B xumMuueckoiil nurepatype 4acTo BCTPEUYAIOTCSl CBEICHUS O OMCHHII0JIaX, COYWICHEHHBIX
MOCPEJICTBOM ~ aTOMOB yTJiepojia MHUPPOJbHBIX sijep. CoeaumHEeHuss 3TOro psnaa, OCOOCHHO
npousBoaHbIe 3,3’-0MCHHAOa, KaK MPaBUIIO, MOTYYEHBl B KaUeCTBE OCHOBHBIX MU MOOOYHBIX
MPOIYKTOB B TPOIECCE M3YUYCHHS] CBOMCTB MHJIOJNA U €r0 MPOU3BOAHBIX. DTO OTHOCUTCA U K
2,3’-0ucunaony. B otnuuum ot HUX, 2,2’°-0MCUHION U €r0 MPOU3BOIHBIE B OCHOBHOM MOJTYUYEHBI
B BHUJC IEJIEBBIX NMPOAYKTOB. [IpemapaTuBHBIA METOJl CUHTE3a MPOU3BOAHBIX OMCHHIOJIA 3TOTO
TUIIA OCHOBAaH Ha pEaklWW WHIOIU3ALMU apUITHAPA30HOB JUOKCOCOCTUHEHHUH MO peakuuu O.
Owumrepa. B mporecce WHAOIM3AIMEN TOJTOOHBIX OMC-apIIITHAPA30HOB BO3MOXKHO 0Opa30BaHUE
OMCHH/IOJIOB BCEX HAa3BaHHBIX TUIOB (cxema 6).

st cuHTe3a OMCHUHIIONIOB, COYJICHEHHBIX MOCPEICTBOM aTOMOB YTJIEpOJa MUPPOJIBLHBIX
A7ep, B KaueCTBE MCXOJHBIX BEIIECTB HAMU BBIOpaHBI 1,4-AMKETOHBI — alleTOHUIANETOH(63),
TUIUAKIIOTeKCUI-2,2°-uoH (65) u np. (cxema 7).

CoenuHeHus MOAOOHOTO TUMA HE Bcerga AOCTymHBL. [loaTomMy Hamu paspaboTaH
yIOOHBIA 00U MeTo] monydeHHus |,4-TUKEeTOHOB, B KOTOPOM B KadecTBE KaTajlH3aTopa
UCTIONB3YIOTCS COETMHEHUS TIOJMBAJICHTHOTO Hoa.



Hamm monsITKy MOy4uTh OMCHUHIONBI, COWICHEHHBIC MOCPEACTBOM aTOMOB YIJIepoja
MUPPOJILHBIX 7P, U3 BHIIICOMUCAHHBIX 1,4-TUKETOHOB 3aKOHYMIIMCH YCIEIIHO TOJBKO B Cllydae
aleTOHWIAIIETOHA. Peakiuu npoBOAWIN B OJIHY CTAaJIUI0 — HATPEBAHMEM CMECH (DeHHMIIrupa3uHa
U COOTBETCTBYIOIIETO AUKETOHAa 62-64 B monmudochopHOi KUCIOTEe — B YCIOBUSAX, OMUCAHHBIX
BBIIIIE ISl apiinHa0I0B 12-21. B cityyae anieToHUIaleTOHa B pe3yJibTaTe PeaKIuu MOTy4aeTcs
CMECh HECKOJBKUX MPOAYKTOB, MOCJIE XpoMmarorpadupoBaHUU Ha KOJOHKE YJAIOCh BBIICIUTH
oucungon 57 (X=0, cxema 6). Co BceMH OCTaJIbHBIMH IUKETOHAMH PEAKIUS HUICT C
3HAYUTENIBHBIM OCMOJICHHEM, CIIEJIOBATEIbHO, 00pa3yeTcs CIOKHAs CMECh CMOJIBI i IPOAYKTOB
peakuuu, pa3ieJIeHlie KOTOpoil He yiaeTcsl.

cxema 5
R R
NH-N=CH X CH=N-N
/ A\
R EtOOC \ N COOEt R
H H
49-51
OHC CHO
X
EtOOC / N COOEt
N N
H H
47,48
HO-N=HC X CH=N-OH
EtOOC 4 N COOEt
N N
H H
52,53

47,49,50,52 X=0; 48,51,53 X= CHy; 49,51 R=H; 50 R=NO,

cxema 6
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2.2.1. CuHTe3 HCXOAHBIX TUKETOHOB ¢ MCII0JIb30BAHHEM
COoeIMHEeHUI TPeXBAJIEHTHOIO iHoaa

Opranuyeckue COeAMHEHUs MOJUBAIICHTHOTO HOJIa B TIOCJIEHEE BPEeMs IPUBIICKIN BHU-
MaHHUE HccienoBaTenei, kak 3¢ deKuBHbIE peareHThl, KOTOPbIE HCIONb3YIOTCS MpPH PEIIeHUn
MHOTHX CHHTETHYECKHX 3a/1a4, TaKuX, KaK CEJIEKTUBHOE OKHCICHHE, (YHKLIMOHAIM3ALUS
oJie(pMHOB, KETOHOB U JIpyrux cyoctaHuuid. [Ipu 3TOM M3BECTHO TOJIBKO HECKOJIBKO NMPUMEPOB
NPUMEHEHHUS ATUX PEarecHTOB B KOHCTPYUPOBAHUHU YTIIEPOA-YTIEPOTHON CBSI3H.

Hamu yctanosieHo, uto ycroiunsii 10 0°C kommieke PhIF,-BF; (58), koTopsrii ierko
MoJTydaeTcsi B3auMoJeicTBHeM AudTopiiogden3ona ¢ sduparom Tpexdropuctoro 6opa mnpu
temriepatype -78 — -10°C, pearupyeT ¢ CUIWIOBBIMU 3(UpaMu €HOJIOB ¢ oOpa3zoBanuem 1,4-
JTUKETOHOB — Ba)KHBIX MOJTYIPOAYKTOB JJIsi OPraHMYECKOTo CHHTE3a (cxema 7).

Peakuuio mpoBoauiau 1o0aBI€HHEM CUIMIIOBBIX 3(upoB eHojoB (59-61) k pactBOpy
pearenTa (58) B MeTuieHXJIOpHAE (B MOJIBHOM COOTHOIIEHUH — 2:1) mpu Temneparype -78°C, ¢
MOCTEAYIOIUM HarpeBaHUEM J0 KOMHATHOM TeMmepaTypbl U 00paboTKOI peakIMOHHON cMecH
BOJIOM.

Bo Bcex ciyuasix B KaueCTBE OCHOBHBIX MPOAYKTOB ObUIH BbIAENEHBI 1,4-TUKETOHBI(62-
65), KOTOpblEe UIEHTU(PUINPOBAHBI CIIEKTPAIBLHBIMU JAHHBIMH U CPaBHEHUEM (DU3HKO-XUMHUYEC-
KUX [apaMeTpoB C JIUTEpaTYpHBIMU JaHHbIMU: 1,4-nudenun-1,4-6yranauon (62) Tkumn. 144°C,
BbIX0J — 58 %; aneronunaneroH (63), Tkun. — 191°C, Boixon - 74 %; 1,4-aunuknonponui-1,4-
OytanuoH (64), MacinsHuCcTast XHAKOCTh, BBIXOA — 86 %; 2,2°-nmuokcomunukiorexkcun (65),
Txum. — 140°C (11 mm prt. cT.), BeIxog — 82 %.

W3BecTHO, YTO B OPraHMYECKOM CHHTE3€ AU(PTOPHONOCH301 MPUMEHSETCS B KauecTBe
s dexTuBHOrO (GTOPUPYIOMIETO areHTa, B YAaCTHOCTH, MJIs TIONYyYECHHS  O-PTOPKETOHOB U3
cuuioBbIX 3(upoB eHonoB. Creayer OTMETUTh, YTO WMEHHO MO3TOMY HU B OJHOU U3
W3yUYEHHBIX PEaKIHii He HaOMI0NaNoch 0O0pa3oBaHWE MPOMYKTOB (HTOPUPOBAHHS JaKe B BUJEC
CJIEIOB.

[lo anamorum c¢ paHee OMyOJMKOBAHHBIMH pPa0OTaMU, MOYKHO IPEANOIOKHUTb, YTO B
U3YYECHHBIX pEaKIusAX TJaBHbIMU WHTEpPMeIuaTaMu SBJSIOTCS coilu Homa 66, KOTOpbie



TCHEPUPYIOTCS B3aMMOJICHCTBUEM CHIIMIIOBBIX 3()UPOB E€HOJIOB C KOMIUIEKCOM S58; TOCIeTHUN
0 HallleMy MHEHHIO, UMEET HOHHOE CTpoeHue (cxema 7).

Takum oOpa3om, HamH TMOKa3aHo, 4To Komruiekc PhIF,-BF; (58) sBisercs HOBBIM,
3¢ GEKTUBHBIM KaTaIU3aTOPOM CHHTE3a 1,4-MKETOHOB M3 CHIIHIIOBBIX 3(UPOB CHOJIOB.

cxema 7
OSiMe,
- -C= : > R-C-CH,CH,-C-R
PhIF,-BF, +R-C=CH, 5 FSiMe, A
@]
58 59-61 62-64
OSiMe, 0 0
58 + -
-Phl, -FSiMe,
65
O
® i |®
—( . [Phl] BF? -C-CIPh| B — >
| _FSiMe, |
MeSiO “ "
PhIF,-BF;
58
0
Me,SiO i |l
> -C-C-C-C-
-FSiMe; -BF; ||

59,62 R=Ph; 60,63 R=Me; 61,64 R= ciklo-Pr

2.3.CuHre3 Onc-nUpPUAA3NHOUH/I0JI0B

[Mupuna3uHoOBOE SAPO BXOIAUT B COCTAB M3BECTHHIX JIEKAPCTBEHHBIX MPENapaToB — a/ieib-
¢ana, anpeccuHa U HEMPECCOa, KOTOPhIE BHI3BIBAIOT YMEHBIICHUE apTePUAIBHOTO AaBICHUS U
Harpy3ky MHOKapAa, CTUMYJIHPYIOT paboTy cepaedHod wbimmbl. Cpeau Mpou3BOIHBIX
nUpuAa3HHa HaieHb! 3(pPeKTUBHBIE TepOULIUABI U PETYIISATOPHI POCTa PACTEHUH.

C TOUYKM 3peHHUs OKHUIAEMON OHOJIOTMYECKOW aKTMBHOCTH TMPHUBJICKAIOT BHHUMaHHUE WU
rpynna nMpuaa3suHOUHI0J0B. IHTepeCHO UCCIIEJOBAHUE U MX MHTEPKAJIALIMOHHON aKTUBHOCTH.



Mornekyna WHTEpKaIsTOpa AOKHA COJEpKaTbh MHUHHUMYM JIBa COMPSIKEHHBIX T-
neUIUTHBIX apomaTHueckux sapa. CienoBaTrenbHO,  OOJIBIIOTO BHUMAHHS 3aciy>KHUBaIOT
WCCJICIOBAHMSI, TPOBOJMUMBIC C IEIbI0 CHHTE3a HOBBIX TETEPOIMKIMYECKUX CHUCTEM — OmWC-
MUPUIA3UHOMH/I0JIOB.

Hamu cuHTE3upOBaHBI MPOW3BOJHBIC HOBBIX, OUC-TPUIIUKINYECKHUX, T€TEPOIUKINIEC-
KHX CHUCTEMM — OMC-TIUPUIAA3UHUUHIONOB 69-73 (cxema 8).

B kadecTBe MCXOAHBIX BEIIESCTB MCIOIH30BAHBl OMCHHIOIBHBIC TUGOPMUIPON3BOIHBIE
(47,48). Ilpn KUTITYEHUH CMECU ITHX JHAIBICTUIAOB U (EHUITHApPA3HHA B YKCYCHOH KHCIIOTE
00pa3yroTcsi OeCIBETHBIC OCAIKH COOTBETCTBYIOIIUX TUOKCO-OMC-MIUPUAA3HHOMHAOIOB 69-71
(cxema 8).

OueBUHO, YTO peakuus HAET B JABe craguu. buc-rugpazonst (49, 67, 68),
oOpa3zytonyecs Ha MEpPBOM CTauM, LUKIU3YIOTCA 3a CUET BHYTPUMOJIEKYJSIPHOM HYyKJIEO-
¢unpHOM atakm ruapasoHHo NH  Ha sTokcukapOoHmiIbHyro rpynmy. Ham He ypanoce
BBIJICJINTh, COOTBETCTBYIOIINI TUapa3oHy 51 Ouc-mupunasmHonH01. be3ycnenHpiM 0Ka3aioch
U MPOBEJICHUE TIpoliecca B ABE CTYIEHU, TOTJa, KaK MPEeIBApPUTEIbHO BBIICICHHBIN TUTHAPAa30H
49 naeT COOTBETCTBYIOIIMI MPOAYKT HUKIU3AUHU 69.

JnokcomnponsBogusie 70,71 1erko apoMaTu3MpyroTCsl. DTH BEILECTBA, M3-32 BBICOKOM
PEaKIIMOHHON CITOCOOHOCTH KapOOHWIIBbHBIX rpymm, mpu kumsueHnun ¢ POCIl; nerko o6pasyrot
COOTBETCTBYIOIIIHE IMOTHOCTBIO apomaTtuyeckue Cl-3amernieHHbie Ouc-mupuIa3nHONHA0NB! 72,73
(cxema 8).

MO’KHO TIPEATNONIOKHUTh, YTO ATOMBI TAJIOT€HA ONC-MIUPUAA3HHOUHIOIOB 72,73 MOABHK-
HBl U, CIIEJIOBATE€IbHO, OHU MOTYT OBITH HCIIOJB30BaHbl B CHHTE3aX HE MEHEE WHTEPECHBIX
COEIMHEHU.

O4eHb MHTEPECHBIM NPEJCTABIISUICS CUHTE3 HOBOTO KOHJAECHCHUPOBAHHOTO ISITUSIEPHOTO
reTepOLUKIIA, COACPIKAIETO IECTh aTOMOB a30Ta U JBa MUPHUAA3UHOBBIX sipa. DTa 1eJib HaMU
JOCTUTHYTa MPUCTPAUBAHUEM JBYX MUPHUIA3MHOBBIX S7ep K MOJIEKYJIe MUPPOIOUHIONA.

C oT0ii 1enpl0 HaMU MpoBeAcHO (opMuIupoBanue 2,7-au3Tokcukapoonmi-1H,6H-
nuppodo[2,3-eJunnona (74) no Bunbc-meitepy-Xaaky. COOTBETCTBYIOMUN 2,7-TUITOKCUKAPOO-
Hui-3,8-mudpopmun- 1H,6H-nuppono[2,3-eJunaon (75) momydaercs B XpomaTorpaduuecku
YUCTOM BHUJIE C BRICOKHM BBIXOA0M (cxema 9).

Huanenerun 75 ¢ TuApa3sHHTUAPATOM AAeT TUTHIPa30H (76), KOTOPHIM MpU KUMSYECHUHU B
YKCYCHOM KHCIIOTE€ TepexoauT B Ouc-nupupazuHoH (77). IlocnenHuili B ycloBUSIX peakluu
MOJTHOCTHIO MpEBpallaeTcss B apoMaTudeckuid ouc-enoi (78).

[MoBuammoMy, eHombHasi (opma Oojiee yCTOHYMBA W3-3a HAJIWYUS B MOJICKYJIC
MSATUSACPHON KOHIEHCUPOBAHHONW apOMaTHYECKOW CUCTEMBI.

cxema 8
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2.4. Cunres HekoTOpbIX N,N’-1MMeTHINPOU3BOIHBIX
OMCHMHIO0JI-5-HJIMeTaHa U OMCHHIO0JI-5-NJI0KCHIA

C 1enplo MOMCKA HOBBIX OMOJIOTUYECKU aKTHBHBIX OM(YHKIIMOHAIBHBIX BEIIECTB, KPOME
OTMCAHHBIX BBIIMIE AUTUAPA30HOB 49-51 u muokcumoB 52,53 (cxema 5), HAMH CHHTE3UPOBAHBI
HekoTopble N,N’-TUMETUINPOU3BOJHBIE OMCHHAON-S-UIMETaHa U OUCUHION-5-mnokcuaa (83-
86) (cxema 10).

MeTtunupoBanue 6ucunaon-5-unmerana (79), oucungon-S-unokcuna (81) u ux 2,2"-au-
ATOKCUKapOOHMIPON3BOAHBIX (80,82) TPOBOIMIN C METHIIMOIUAOM B CYNIEPOCHOBHOM Cpejie,
B YCIOBHUSX, ONHUCAaHHBIX is 2-apunuHaonoB 17-21  (cxema 1). Beixogst  N,N’-mu-
METHUIPOU3BOAHBIX (83-86), momoO6HO apunmuHmgonaMm 12-16, goctatodHo BeICOKHE — OT 58%
(84), mo 95% (86).

cxema 10
CH,/DMSO/KOH
X - X
v@ mY Y%Ij wv
N N N N
H H L |
79-82 3 CH,

83-86
79,80,83,84 X=CH,; 81,82,85,86 X=0O; 79,81,8385 Y=H; 80,82,84,86 Y=COOEt



2.5. CnekrTpajibHasi XapaKTePUCTHKA CHHTE3MPOBAHHBIX COCIUHEHUI

CTpoeHHe CHHTE3UPOBAHHBIX COEIMHEHMH MOATBEP)KICHO NaHHBIMM MH(paKpacHOro,
yneTpagpuoneroBoro, IMP u macc-cieKTpoB. 31ech B Ka4eCTBE NMPUMEpa MPUBEICHO 00CyXKe-
HUE CIIEKTPaJIbHbIX JaHHBIX apuinHaoaa 14 u ero 3-apuinazonpou3BoaHOro 41.

B nndpakpacaom crnekrpe (KBr) N-metun-2-n-metokcudenmmmnnona (14) xapakrepu-
ctuueckue nojockl nornomenus CH-ceszeil mposBistorcs B obmactu 3055 (apom.), 2931
(NCH;) u 2838 cm™' (OCH3). B criexTpe 3-m-xmopdeHma3onpo3BoaHoro 41 momocs! mormoie-
HUS DUX TPYNI TMPOSIBISIFOTCS COOTBETCTBEHHO B obOmactu 3086, 2928 u 2889 em. B CIIEKTpE
coeuHeHus 41 NOMONHUTENBHO MPOSBIAETCS XapaKTepucTuueckas noioca -N=N- rpynmnsl B
o6mactu 1573 em™.

B ynbTpadmoneToBhIX CHEKTpaX OSTHX COCIMHEHWH (STaHON) 3aMeTHas pa3HHIA
HaOMOJaeTCsl JUIb B JITMHHOBOJIHOBOM oOmacTu — B cmekTpe coeaupenus 41 mpu 398 HM
HOSIBJISIETCS HOBBI MAaKCHUMYM, UTO XapaKTEpPHO U1l a30COEIUMHEHUH.

Cunruernelii curnan npu 6,48 ma B IIMP cnektpe apununnona 14, orHeceHHbIN HaMu
Kk npotoHy 3H, orcyTrcTByeT B cmekTpe apuiazouHaona 41, 4yTo OJHO3HAYHO YKa3bIBAET O
PACIIONIOKEHUH apUIa30rPyNIbl Y B-yIJIepoAHOro aToMa MUPPOIBHOTO KOJIbIIA.

B o6nacTn apomMaTuueckux MPOTOHOB B CrieKTpax coenuHenuid 14 u 41 mpu 7,05-7,53
u 7,34- 8,51 ma coorBercTBeHHO MMeroTcst curHainel 4H,5H,6H,7H mpoTOHOB HMHIOIBHOTO
Kosblla ¢ xapaktepHoit ABCD cuctembl MyJIbTUIUIETHOCTBIO (IBa JyOJieTa U ABa TPUILIETA) U
KOHCTAHTaMH CIIMH-CITMHOBOTO B3anMozeicTeus (8,0 u 8,41m).

B cnektpe apunnnona 14 uMeroTcst CUrHaJIbI IPOTOHOB T-JM3aMEIIEHHOTO OeH3051a C
XapakTepHOW MYJIbTUIUIETHOCThIO (ABa aybnera mpu 7,07 m 7,52) W KOHCTAHTOW CHHH-
cnuHoBoro B3aumogeicteus (8,81'm). B cnektpe apunazoumnnona 41 uMmeroTcss JBe IpyIibl
TakuxX curHanoB: curHaisl mpoToHoB NCH; u OCHj rpynm mposBisitoTCs B 00J1aCTH CUITBHBIX
HoJIEH.

BriBoabI

1. CozmaH psii HOBBIX HHJIOJICOJIEPKAIIUX TETEPOIUKINISCKIX CHCTEM Ha OCHOBE apMIIMPOBA -
HUS ¥ aHHETIMPOBaHUS MHAOIBHOTO siapa. [Ipennoxkensl npenapaTuBHbIE METOBI UX
CHHTE3A.

2. HWccnenoBaHbl peakiMu 3MEKTPOGUIBHOTO 3aMEIIEHUS] CHHTE3HPOBAHHBIX 2-apUIIMHJIONOB
Ha mpuMepe (HOPMUIMPOBAHUS, AMUHOMETHIIMPOBAHUS, HUTPO3UPOBAHUS M a30COUCTAHMS.
YcTaHOBIIEHO, YTO O-apuUiibHAsl TPyINa OKa3blBaeT XapaKTepHOe A1 Hee BiHsHHe, a N-
METHWJIbHAS TPYIIa MaJiO BIUSET Ha XOJI ATHX PEAKIIHA.

3. Ha npumepe ameroHumnaneToHa pa3padoTaH croco0 MoJy4eHUs] OMCHHIO0IOB, COUICHEHHBIX
aTOMaMHU MTUPPOIILHBIX STEP.

4. IlpemmoxeH OpUTHHAIBHBIN CIIOCOO MOMYyYECHHUS AMUKETOHOB — IPEKYPCOPOB CHHTE3a OwWcC-
MHJI0JIOB — C UCTIOJIb30BAHNEM YCTOHYHMBOTO KOMIUIEKCA OJIMBAJICHTHOTO HOa.

5. VYcranoBneHa HoBas cdepa npuMmeHeHHS 3PHEKTUBHOTO (DTOPUPYIOMIETO areHTa — Jh-
¢dTopitondenszona. Ycranosneno, uto komriekec PhlF,-BF; sBnsercs HOBBIM 3(pPeKTUBHBIM
peareHToM Juis mojydeHus 1,4-AUKEeTOHOB M3 CHIMIOBBIX 3(dupoB eHoioB. [lokazaHno, 4uto
TJIABHBIMU WHTEpMEIUATAMH B M3YYCHHBIX PEAKIHSX SIBISETCS T€HEPUPOBAHHBIC M3 ITOTO
KOMIUIEKCa OpraHu4ecKHe coyu Hoa.

6. CuHTE3UpOBaHBI HEKOTOPHIE JUTHUIPA3OHBI, TUOKCUMBI M TUATKUIIPON3BOAHBIE B PsIy Ouc-
MHAOJIUIMETaHa U OMCUHIONIMIOKCHIA. Y CTAHOBJICHBI ONITUMAJIbHBIE YCIOBHS UX CHHTE3A.



7.

8.

[Ipennoxen cmocob moaydeHus: OMCaHAIOTOB MUPUIA3WHOWH]IONIA M CHHTE3UPOBAHBI HOBBIC
OUC-IMPUAa3UHOWHIOJBI HA OCHOBE OMCHHIOTMIMETaHa M OMCHUHAOIMIOKCHAA.

Ha ocnoBe 2,7-musToxcukapOonmi-1H,6H-niuppono[2,3-eJunnona cuHTE3UpOBaHa HOBas
NSATUSIZIEpHAs KOHJIECHCUPOBAHHAS TeTePOIMKINYECKas CUCTeMa, ColepKalasi UHIOIbHBINA U
MUPHUIA3HHOBBIA ()parMeHThI. Y CTAHOBJICHO, YTO JHUOKCOMPOU3BOTHOE ITOTO TeTEPOITUKIIA B
YCIIOBUSX PEAKIMH TMOJHOCTHIO MEPEXOJUT B COOTBETCTBYIOUIYIO YCTOMYHMBYIO E€HOJIBHYIO
dbopmy.

Jlis OMONOTHYEeCcKOro CKPUHUHTAa CHHTE3MPOBAHO W oOxapakTepu3oBaHo 10 40 HOBBIX
reTePOUUKINYECKUX COCTUHEHU .
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