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APWIBHBIE 'ETEPOBUIIUK/INYECKHUE COEJUHEHUSA KAK BJIOKATOPBI
KAJIMEBOI'O KAHAJIA Kv1.3 TUIIA SHAKER

[0001] Hacrosimas 3asiBka ucnpaimpaeT NpeuMyILeCTBO U MPUOPUTET MPEABAPUTENILHON
sasiBku CIITA Ne 62/911,642 Ha nateHT, moxaHHou 7 oktsiOpst 2019 r., Bce copepkaHue KOTOPO
BKJIFOUE€HO B JAHHBIN TOKYMEHT MTOCPECTBOM CChUIKH BO BCEH CBOEH MOJIHOTE.

[0002] JIaHHOE PACKPBITHE CYIIHOCTH M300PETEHHSI CONEPIKUT MaTepPHall, HA KOTOPBIH
pacmpoCTpaHseTcs: OXpaHa M31aTeNIbCKOro rpasa. O0aanaTenb H3AaTENbCKOTO MpaBa He
BO3paXKaeT MPOTUB (PAaKCUMIIIBHOTO BOCIIPOU3BEICHUS TATEHTHOTO IOKYMEHTA UJIH PACKPBITHS
CYLIHOCTH U300pETEHUs B TOM BHJE, B KAKOM OHO MPEACTABJICHO B (haiijie NN yKa3aTemsIx
BenomcTsa o narenram u ToBapHbiM 3Hakam CIITA, a B OCTaIbHOM cOXpaHsieT Bce 0e3

HUCKIFOYCHUS U3NaTCIIbCKHUE TIpaBa.

BKJIIOUYUEHHUE B OIIMCAHUE U30PETEHHUA CBEI[EHI/Iﬁ IIYTEM CCBIJIKHA
[0003] Bce nokyMeHTBI, IUTUPYEMBIE€ B HACTOALLEM TOKYMEHTE, MTOJTHOCTHIO BKJIFOYEHBI B

JAHHBIN JOKYMEHT ITOCPEACTBOM CCBUIKH.

OBJACTh TEXHUKH, K KOTOPOI OTHOCHUTCSI H30BPETEHHUE
[0004] B nenom uzobperenue otHocuTcs k obnactu dpapmaiun. bonee KOHKpeTHO,
N300peTeHNe OTHOCUTCS K COSUHEHUSIM M KOMITO3UIIUSM, ITPUTOAHBIM B KAYeCTBE

(apmaLeBTHUECKHX MTPENapaToB Kak OJIOKATOPOB KAJINEBBIX KAHAJIOB.

YPOBEHb TEXHUKH
[0005] Kanuesnie (K+) norenuuai-ymnpasisiemblie kanaibl Kv1.3 skcnpeccupyroTes B
mampornmrax (T- u B-mumdorurax), HeHTpaabHONH HEPBHOH CUCTEME U IPYTHX TKAHAX U
PEryaupyOT OONBIIOE KOJIUYECTBO (PU3MOJIOTHIECKUX MPOLIECCOB, TAKUX KaK BBICBOOOK/IEHUE
HEMPOMEINAaTOPOB, YACTOTY CEPAEUHBIX COKPAIEHHUH, CEKPELIUI0 HHCYJINHA U BO30YIUMOCTh
HetiponoB. Kanansl Kv1.3 MoryT perynupoBaTs MEMOpaHHBIN TOTEHIUA U, TEM CAMBbIM,
KOCBEHHO BIIUSITh HA KAJIBLIUEBYIO CUTHAMM3AINIO B 3P ekTopHbIX T-KJIeTKax mamsTH 4eIoBeKa.
O dexropubie T-KIETKN MAMATH SABISIOTCS MEIHATOPAMH Psiia COCTOSIHUH, BKITFOYAst
paccesHHbIN CKJIepo3, caxapHbli nuaber I Tumna, ncopuas, CIOHAMINT, TAPOJOHTHUT U
pesmaTounHslii apTput. Ilpu akTuBanmu 3¢ dexropubie T-KI€TKU NaMATH YBEIUIUBAIOT
skcrpeccuro kaHana Kvl.3. Cpenu B-kieTok yenoBeka MHTakTHbIE (HauBHBIE) B-kneTku u

panHue B-kyieTku mamMsaTH SKCIpeccupyroT Hebobinoe KoauiecTBo kaHaioB Kvl.3, korna onu
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HeakTHBHBI. HanpoTus, M30THUIN-IEpEeKIIIOUEHHbIE B-KIIETKN MaMsATH SKCIIPECCHPYIOT OOIBIIOE
konu4ecTsBo kaHanos Kv1.3. Kpowme toro, kanan Kv1.3 ynydinaer romeocras KajabLus,
HEOOXOMMBIH JJIs PeLIeNITOP-ONOCPEIOBAHHON akTUBALMU T-KJIE€TOK, TPAHCKPUIILIMU T'€HOB U
npomudepaunu (Panyi, G, ef al., 2004, Trends Immunol., 565-569). bnokana xananos Kvl.3 B
s¢dexTopHbIX T-KJIeTKaX MaMsTH MOJABJISET AKTUBHOCTH, TAKHE KAaK KaJbLHeBas
CUTHAJIM3aLus, PONYLUPOBAHNE LIUTOKMHOB (MHTEp(hEpOH-raMMa, HHTEPJICHKUH 2) U
nposngepanus KIeTOK.

[0006] AyTOMMMYHHOE 3a00JIeBaHHE MPEACTABIISIET COOON TPYIIY PacCTPOICTB,
BO3HHKAIOIINX B PE3YJIbTATE MOBPEKIEHUS TKaHEH, BBI3BAHHOTO aTaKoH COOCTBEHHOMN
UMMYHHOH CHCTEMbI OpraHu3ma. Takue 3a00JeBaHH MOTYT MOPAXKaTh OUH OPraH, KaK MpH
paccessHHOM CKJIepo3e U caxapHoM nuadere I THMIa, WM MOTYT MOpaskaTh HECKOJIBKO OPTaHOB,
KaK B CIy4ae peBMaTOMIHOIO apTPUTA U CUCTEMHON KPAaCHOM BOYAHKU. JleyeHue, kak
NPaBUIIO, MAJUTHATUBHOE C MPUMEHEHHUEM MPOTHBOBOCTIAIUTEIBHBIX U HIMMYHOEIPECCHBHBIX
IpenapaToB, KOTOPbIE MOTYT UMETh cepbe3Hble obouHbIe 3¢ dekThl. HeoOxonumocTs B Oonee
3¢ (eKTUBHBIX METOAaX JICYEHHUS IPUBENA K IOUCKY JIEKAPCTBEHHBIX MPENapaToB, KOTOPbIE
MOTYT CEJIEKTHBHO HHTHONpOBaTh PyHKIHNIO 3(h(ekTOpHbIX T-KIeTOK MaMsATH, O KOTOPBIX
W3BECTHO, YTO OHU YYaCTBYIOT B 3THOJIOTUH ayTOUMMYHHBIX 3a00neBaHni. CUUTaeTCs, 9TO 3TH
UHTUOUTOPBI CIOCOOHBI HOPMAITM30BATh CUMIITOMBI 8y TOMMMYHHBIX 3a00JeBaHui 03
CHIDKEHHMS 3aLIUTHOrO UMMYHHOT0 oTBeTa. Dpdexropunie T-knerku namsaru (effector memory
T cells, TEMs) skcnipeccupyroT 60Jbinoe KonudecTBo kanajaoB Kv1.3 1 3aBHCAT OT 3THX
KaHaJIOB B OTHOIIEeHNN uX pyHkumu. brnokaropsl kananos Kv1.3 in vivo napanusyror TEMs B
MecTaxX BOCMAJIEHUs U MPeIOTBPAILAIOT UX PEAKTUBALIMIO B BOCIAJIEHHBIX TKaHsAX. biokaTopsl
kaHaoB Kv1.3 He BIUSIOT HAa MOABMKHOCTD B JIUM(PATHYECKUX Y3JIaX WHTAKTHBIX (HAUBHBIX) T-
KJIETOK U LIEHTPabHbIX T-Ki1eTok mamsatu. [TonasieHne GyHKIUN STUX KIETOK MyTeM
ceNleKTUBHON OJoknpoBKH KaHana Kv1.3 oTkpbiBaeT BO3MOKHOCTH JUIst 3 (PEKTUBHOTO JICUESHHUS
ayTOMMMYHHBIX 3a00JIeBaHUI ¢ MUHIMAJIBHBIMH MTOOOYHBIMH 3 hekTamu.

[0007] Paccestanblii ckiepo3 (multiple sclerosis, MS) BbI3bIBaeTCS 8y TOUMMYHHBIM
NOopakeHHeM LEHTPaJIbHOM HEepBHOM cucteMsl (central nervous system, CNS). Cumntomsr
BKJIFOYAIOT MBILIEYHYIO CJIa0OCTh U Mapainy, KOTOPBIE CEPbE3HO BIHUSIOT HA KAYECTBO KU3HH
NAMEHTOB. PaccesHHBIN CKIIEPO3 MPOrpeccupyeT OBICTPO U HETIPEICKA3yeMO U B KOHEUHOM
utore npuBoaut k cmeptu. Kanan Kv1.3 Tak:ke CHIBHO SKCIIPECCUPYETCsl B ayTOPEAKTUBHBIX
s dexropubix T-kneTkax mamstu nampeaToB ¢ MS (Wulff H., ef al., 2003, J. Clin. Invest.,

1703-1713; Rus H,, et al., 2005, PNAS, 11094-11099). DxcnepuMeHTaIbHbIE MOJEIH



JKUBOTHBIX C PACCESTHHBIM CKJIEPO30M ObUIN YCIEIHO BBUIEUYEHBI C IIOMOLIBIO OJIOKaTOPOB
kanana Kvl.3.

[0008] Takxum 00pa3om, COeTUHEHMsI, KOTOPBIE SIBJISTFOTCS CEJICKTUBHBIMU OJIOKaTOpaMu
kaHana Kv1.3, mpencraBnsioT coboil moTeHUnanbHble TEPareBTUIECKIE CPEACTBA B BUIE
MMMYHOZETPECCAHTOB WM MOAYJIATOPOB UMMYyHHON cucteMbl. Kanan Kv1.3 taxke
paccMaTpUBAETCs KaK TeParneBTUYeCKast MUIIEHb MIPU JIEYEHUH O>KUPEHMSI U JUIs TOBBILIEHUS
YyBCTBUTEJIbHOCTH NMepu(epUUeCcKUX TKAHEeH K MHCYJIMHY Y MALUEHTOB C CaXapHbIM quadeToM
Il Tuna. OTu coenMHEHUs TaK)Ke MOYKHO HCIIOJIb30BATh AJIS IPENOTBPALIEHHS] OTTOPKEHHUS
TPAHCIUTAHTATA U JIEYEHUs] HFMMYHOJIOTUYECKUX (HAIIpUMep, ayTOUMMYHHBIX ) U
BOCTAJIUTENbHBIX HAPYIISHUHN.

[0009] TyOynounrepcTunmnanbHbii GUOPO3 MpencTassier COO0H mporpeccupyroiee
OTJIO’KEHUE COEAMHUTENbHON TKaHU Ha MapeHXUMe MoYeK, IPUBOJSLIee K YXYALIECHUIO
NOYeYHON (PYHKLNH, ¥ MPUIACTHO K MATOJOTMH XPOHUIECKOH OOJIE3HH MOYEK, X POHHYECKOH
MOYEYHON HEJOCTATOYHOCTH, HEPPUTY M BOCHIAJIEHHIO B KITYOOUKaX, a TAKXKE SIBJIIETCS 00LIei
MIPUYHUHON TEPMHUHAJIBHON CTaAUU MOYEYHON HEOCTaTOYHOCTH. CBEpXIKCIIpeccHsl KaHAJIOB
Kv1.3 B ium¢ponuTax MOXKeT CiocoOCTBOBATh MX MPOJU(EpaLH, TPUBOIS K XPOHUIECKOMY
BOCTIAJIEHUIO Y CBEPXCTUMYJISILIMM KJIETOUHOTO UMMYHUTETA, KOTOPblE UMEIOT OTHOLIEHHE K
OCHOBHOH MaTOJIOTHH 3THX ITOYEYHbIX 3a00JI€BaHUH U ABISIOTCS JOMOJHUTEIbHBIMHU (PaKTOpaMu
B IIPOrPECCUPOBAHUH TYOYJIOUHTEpCTULIHATIBHOTO (prbpo3a. Toku nHrnOupoBanus TUMQPOLIUTOB
kaHana Kv1.3 nopasisirot nponudepannio moueuHbIx JUMPOLUTOB U YCTPAHSIOT
nporpeccupoBanue noyeyHoro pudposa (Kazama I, et al., 2015, Mediators Inflamm., 1-12).
[0010] Kananst Kv1.3 Takke urparoT posib B raCTPOIHTEPOJIOTHYECKUX PACCTPOMCTBAX,
BKJIIOUAsi BOCTIAJIUTENIbHbIe 3a00eBanus kumevynuka (inflammatory bowel diseases, IBDs),
Takue Kak si3BeHHbIi konuT (ulcerative colitis, UC) u 6one3ub Kpona. UC npencrasisier coboii
xponmnueckoe IBD, xapakrepusyromeecs ype3amMepHoil nuupmibTpauneii T-Ki1eTok u
npoayuupoBaHueM HUTOKHMHOB. UC MOXeT yXyIILINTh KaueCTBO JKU3HU U MOKET MPUBECTHU K
OTIaCHBIM JUJIs1 KU3HU OCJIOKHEHUsIM. Bricokue yposHu kaHajos Kv1.3 8 CD4 u CDS8-
MO3UTHBHBIX T-KJIETKaX B BOCMAJIEHHOHN CIIM3UCTOM 00oJouke nmarueHToB ¢ UC ObUTH CBSI3aHBI ¢
NPOAYLIMPOBaHNEM NIPOBOCHANUTENbHBIX coenrnHeHuit npu aktuBHoM UC. Cuuraercs, 4To
kaHajiel Kv1.3 ciaykat B kKauecTBe MapKepa akTHBHOCTH 3a00j1eBaHus 1 (PapMaKOJIOrHYeCKast
OJokazma MOXKET CO371aTh HOBYIO UMMYHocynpeccuBHyro crpareruto pu UC. CymecTByromue
cxembl JiedeHust UC, BKIIOUarolye KOpTUKOCTEPOUIbL, caTuunaTel U aHTU-TNF-o peareHTsl,
HemocTaTouHbl 1t MHOTUX mauueHTos (Hansen LK., ef al., 2014, J. Crohns Colitis, 1378-

1391). bone3ns Kpona siBnsiercs TunnyuHbIM npeacrasureneM IBD, koTopoe MoxeT 3aTparuBarhb
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Mr00YI0 YacThb KeNMyAOUHO-KUIIeYHOro TpakTa. Cunraercs, uro OonesHb Kpona siBisiercs
Pe3yIbTaTOM KHUIEYHOI'O BOCHAJIEHUs BCAEACTBUE MIpoLecca, ynpasisieMoro T-knerkamuy,
MHHULIUHAPYEMOro OObIYHO Oe30macHbIMU OakTepusMu. TakuM 0Opa3oM, MHIMOMpPOBaHNUE KaHaIa
Kv1.3 mosxer ObITh HCIIONIB30BAHO MPH JieueHUH Oosne3Hn KpoHa.

[0011] ITomumo T-knerok, kaHasnel Kv1.3 Takke sKCpeccupyroTcss B MUKPOTJINH, I1ie
KaHaJl y4aCTBYeT B IPOAYLIMPOBAHUHU BOCTIAJUTENBbHBIX IUTOKMHOB U OKCHJIA a30Ta, a TAKXKE B
OTIOCPENOBAHHOM MHUKPOTJIMEH YHHUTOKEHUH HEMPOHOB. VY JIto/iel CHIIbHAS SKCIIpeccHsl KaHaja
Kv1.3 Obuta oOHapy»keHa B MUKPOTJIHH JIOOHOH KOPBI MALUEHTOB ¢ OOJIE3HBIO AJTbIreliMepa U
Ha kjeTkax CD68+ npu noBpeskaeHUusIx roJIOBHOTO MO3Ta MPU PaCCETHHOM CKJiepose. bruio
BBICKA3aHO MPEATOJIOKEeHHe, 9YTO OiokaTopam kaHaioB Kv1.3 BO3MOKHO yaacTcs
NPEUMYIIECTBEHHO BO3CHCTBOBATh HA BPEJOHOCHBIE MMPOBOCIIATUTEIbHbIE (DYHKIIHH
mukporiun. Kananst Kv1.3 skcnpeccupyroTcss Ha akTHBUPOBAHHOM MUKPOTJIMU B MO3Tre
I'PBI3YHOB U 4esioBeka rnocie napapkra. bonee Bricokme mioTHOCTH TOKa KaHana Kv1.3
HaOJIFOIAF0TCS B OCTPO U30JIMPOBAHHON MUKPOTJIMHU U3 MOPAKEHHOTO HH(PAPKTOM IOy LIAPHS,
YeM B MUKPOTJIMH, H30JUPOBAHHOHN U3 KOHTPAIATEPATBbHOTO (IIPOTHBOIOIOKHOTO) MOy LIapHUs
moneu Mmo3rosoro uHcyibTa Mbiu (Chen Y J ., et al., 2017, Ann. Clin. Transl. Neurol., 147-
161).

[0012] Dxcrnpeccusi kaHaoB Kv1.3 moBbIaeTcss B MUKPOTJIMH TOJIOBHOTO MO3Ta YeJIOBEKa C
Oone3Hbl0 AJbIreliMepa, 4To yKa3bIBaeT Ha TO, uTo KaHai Kv1.3 sBiseTcss maToJoruyecku
3HAYMMOW MHUKPOTJIHAJIBHON MHIIEHbIO TipH Oone3nn Asburerimepa (Rangaraju S, ef al., 2015,
J. Alzheimers Dis., 797-808). PactBopumeiii ABO ycninBaeT akTHBHOCTh MUKPOTJIMH KaHAaJIa
Kv1.3. Kananet Kv1.3 Heobxoaumsl st APO-UHAYHMPOBAHHON MUKPOTJIHAIBHOM
MPOBOCTIAIUTENIbHON aKTHBALIMK M HEHPOTOKCUYHOCTH. DKCIPECCHsi/akTHBHOCTh KaHana Kv1.3
MIOBBIIIAETCS B TOJIOBHOM MO3T€ TPAHCTEHHBIX JKUBOTHBIX C OOJIE3HBIO AJbIIreliMepa 1 B
TOJIOBHOM MO3re YesioBeKa ¢ 00ne3Hbt0 AJbrreiiMepa. @apMakoJornuecKoe HapaBiIeHHOEe
B3auMojeicTBrue kaHajaoB Kv1.3 MUKpOrINMM MOXKET BAUATH HA CHHANTHYECKYIO MIACTUIHOCTh
TUIITOKAMIIA U YMEHBIIATh aMUJIOUIHOe oTiioskeHue y mbimeit APP/PS1. Takum obpazom,
kaHaj Kv1.3 MosxeT ObITh TepamneBTHYECKON MUIIEHBIO MTpH O0Jie3HN AJtblreiimepa.

[0013] brokaropsr kaHana Kv1.3 Tak:ke MOTyT OBITh MOJIE3HBI IJIs1 HOPMAJTU3aLUN
COCTOSIHUS TIPU TIATOJIOTHH MPU CEPACUHO-COCYUCTBIX 3a00IEBAHUAX, TAKUX KaK UIIEMUYECKUN
MHCYJIbT, KOT/1a aKTUBMPOBAaHHAsi MUKPOIJINS BHOCUT 3HAYUTENbHBIN BKJ1aJ] BO BTOPUYHOE
pacmpocTpaHeHre HHpaAPKTa.

[0014] Oxcnpeccus kaHana Kv1.3 cBsizaHa ¢ KOHTpoJieM nposnd)epaii BO MHOTHX THITAX

KJICTOK, arnonro3a U BbIDKUBACMOCTH KJICTOK. OtH npouecChbl UMCHOT PCHIAOIICE 3HAUCHUC IJIA



IIPOrpeccupoBaHys paka. B koHTekcTe paccMaTpuBaeMoro Marepuania kaHaiasl Kvl.3,
pAacIoNoKeHHbIE BO BHYTPEHHEH MUTOXOHAPHAIBHON MeMOpaHe, MOTYT B3aMMOJIEHCTBOBATh C
perynsitopom aronto3a Bax (Serrano-Albarras, A., ef al., 2018, Expert Opin. Ther. Targets,
101-105). Takum obpazom, HHrHOUTOPHI KaHaoB Kv1.3 MOryT ObITE HCIIONIB30BaHbI B KAUECTBE
IPOTHBOOITYXOJIEBBIX CPENICTB.

[0015] H3BECTHO, UTO psii MENTUAHBIX TOKCUHOB ¢ MHOKECTBEHHBIMH TUCYIb(OUIHBIMH
CBSI3SIMH OT TMAayKOB, CKOPITUOHOB U aHEMOHOB, OJIOKUPYIOT KaHaybl Kv1.3. Beuio pazpaborano
HECKOJIbKO CEJIEKTUBHBIX MOIIHBIX MENTHIHBIX MHIHONTOpOB KaHana Kv1.3. Cunrerndyeckoe
NPOM3BOIHOE TOKCHHA CTUXONAKTIIIBI (Shk) ¢ He BcTpeuaromelcs: B mpupoie aMUHOKHUCIIOTOM
(shk-186) siBisiercst Hanbosee 3pPEeKTUBHBIM MENTUAHBIM TOKCMHOM. Shk mponemMoHcTpupoBat
3¢} (PeKTUBHOCTD B JOKJIIMHUYECKUX MOJEJISIX U B HACTOsIIee Bpems mpoxoaut (asy I
KJIIMHUYECKOTO UCTIBITAHUS JUIs JieueHus mcoprasza. Shk Moker monasisaTh nponudepanuro
kyeTok TEM, 4TO NpUBOAUT K YIYYIIEHUIO COCTOSHUS Y SKCIIEPUMEHTAJIBHBIX MOJIENIEH Ha
JKUBOTHOM C paccessHHbIM ckiiepo3oM. K coxkanenuto, Shk takske cBs3bIBaeTcs ¢
OnuskopoacTBeHHBIM nonTunoM kaHanos Kvi, oonapysxenneM B LIHC u cepane. Heobxomumer
ceNleKTUBHBbIE HHIHONTOPBI KaHaioB Kv1.3, uToOb! n30ekaTh MOTEHINATBHON KapJuo- 1
HelipoTokcnuHocTH. Kpome Toro, HebombIme nenTuabl, Takue kak shk-186, OpicTpo BIBOISTCS
U3 OpraHu3Ma I0CJie BBEIEHU, YTO MPUBOAUT K KOPOTKOMY MEPUONY MOy KU3HU B KPOBOTOKE
Y OCJIOKHEHHSIM, CBSI3aHHBIM C 4acThIM IpueMoM. Takum o0pas3oM, CyIecTByeT
HEOOXOAUMOCTb B Pa3pabOTKe MPOJIOHTHPOBAHHBIX CEIEKTUBHBIX HHIHONTOPOB KaHaioB Kv1.3
IPY JICUSHUH XPOHUYECKUX BOCHAIUTENIbHBIX 3a00I€BaHUH.

[0016] Taxum 0Opas3om, octaercsi IOTPeOHOCTD B pa3paboOTKe HOBBIX OJIOKATOPOB KAHAJIOB

Kv1.3 B xayecTBe papMaieBTUYECKIX areHTOB.

CYIIHOCTD U30BPETEHUA

[0017] B ongHOM acrniekTe, OnmucaHbl COSIUHEHUS, MPUTOAHBIE B KAYeCTBE OJIOKaTOPOB

KaJIMEBBIX KAHAJIOB, UMEIOIINE CTPYKTYPY Gopmyibl [
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B KOTOPOI1 onpesesnieHsl pa3nudnble 3amecturenn. Coenunenus ¢popmydsl I, onucanHble B
HACTOSIIIEM TOKYMEHTE, MOTyT OoknpoBath kanuesble (K+) kananet Kv1.3 u moryT
NPUMEHSTHCS MIPU JICYEHUN PA3JIMUHBIX OOJIE3HEHHBIX COCTOSHUI. 3/1€Ch TAKKe ONMHCAHBI
CTIIOCOOBI CHHTE3a 3TUX coequHeHni. PapMarieBTUIeCKie KOMIO3ULIUU U CIIOCOOBI IPUMEHEHUS
STUX KOMITO3ULUH, ONTUCAHHbIE B JAHHOM JJOKYMEHTE, IPUMEHUMBI ISl JIEUEHUs] COCTOSHUH in
vitro n in vivo. Takue coenunenus1, papMaleBTHIECKHEe KOMIIO3ULINU U CTIOCOOBI JIEYeHUSI
UMEIOT PsIJl KIIMHUYECKUX MPUMEHEHUIA, B TOM YUCJIE B KaueCTBe (DapMalleBTUYECKU aKTHBHBIX
areHTOB U CIIOCOOOB JIEYCHHUs paka, IMMYHOJIOTHYEeCKOro Hapymenust, Hapyuenus LTHC,
BOCTIAJIUTENIbHOTO 3a00JIeBaHHS, TACTPOIHTEPOIIOTHIECKOTO 3a00JIEBaHHSI, META0OIHMYECKOTO
HApYIIEHHsI, CEPACYHO-COCYAUCTOr0 3a00JIeBaHMsI, 3a00JIeBaHUS IOYEK HITH UX KOMOMHALIIH.
[0018] B oxgHoM acnekTe, onmucaHo coenuHeHue Gopmyiisl [ wim ero gpapManeBTUIeCKu

npuemieMasi Cojlb

rac

Y B kaxxaoMm ciydae HezaBrucuMo o0o3HauaeT C(R;), umm NRy;

Z o6o3nauaer OR;;

X, obo3Havaer H, rasored wiu ajakui,

X, obo3nauaer H, ranoren, CN, ajKuj, [UKJIOAJKII, TaJOUA3aMEIEHHbBIN IUKIIOAIKUII
WJIM TaJIONA3aMEIEHHBIA ATk,

X3 obo3nauaer H, ranoren, CN, ajkuj, [UKJIOAJKII, FaJOHA3aMEIIEHHbIN IUKIOAIKUII
WJIM TaJIONA3aMEIEHHBIN aIKII;

HITH_KE Xl nu X2 " aTOMBI YIJIEpOoaa, ¢ KOTOPbIMU OHU CBA3aHbI, B3ATHIC BMECTE, IMPU
HEOOXOMMOCTH 00pa3yroT 3aMeINeHHBIN S- M O-UJIEHHBIA apuT,

HUJIN_KE X2 158 X3 H aTOMBI YIJIEpOoaa, ¢ KOTOPbIMU OHU CBA3AaHbI, B3ATbHIC BMECTE, MPU
HEOOXOMMOCTH 00pa3yroT 3aMeINeHHBIN S- M O-UJICHHBIA apuT,

R B kaxxnom ciydae obo3HauaeT H, ankui, HUKIOATKUII, TETePOATTKIIT WITH
LUKJIOT€TEPOANKIIT,

R, B kaxxnom ciydae obo3HauaeT H, ankui, HUKIOATKUI, TETePOATKIII,
nukiorerepoankui uid NRyRy;

R; obo3HavaeT H, ajmku uju rajoreH;
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R4 obo3nauaer H, aynkwi, UKIOATKWI, TETEPOANTKIII, HUKJIOreTepoankui wikd NR,Ry;
Rs B kaxxnom ciydae obozHauaer H, ramoren, ORg wum ankw, rae kaxnabiii Rs moxer
OBITH IPUCOEIMHEH K JTFOOOMY U3 aTOMOB YTJIEPOIHOIO KOJIbLIA,
0]
e ~Ra

N
|

Y
0 ;

v ke R; u Ry u aToMbI a30Ta, ¢ KOTOPBIMU OHH CBSI3aHBI, B3SThIE BMECTE, ITPH
HEOOXOIUMOCTH 00Pa3yIOT 3aMEIEHHBIN MeTePOLIMKIT,

wiv_ke Ry u Ry 1 aTombl yriepona u a3ota, ¢ KOTOPIMH OHH, COOTBETCTBEHHO,
CBSI3aHBI, B3SIThIE BMECTE, MPH HEOOXOAUMOCTH O0Pa3yIOT 3aMEIIeHHbIA IeTePOIHKIT,

R, u Ry, B kaxnom cityuae HezaBucUMO 0003Ha4ar0T H, aykui, ajqKeH, HUKIOAIKHIL,
HaCBILIEHHbIN IeTepOLUKII, apuJl WU reTepoapui, uiu xxe R,y u Ry BMecTe ¢ aToMoMm a3oTa, ¢
KOTOPBIM OHHM CBSI3aHBI, IPU HEOOXOIUMOCTH 00Pa3yIOT 3aMeIEHHbIN reTepOLUKI,
coiep KalInii aToM a3ota U 0-3 TOMOJIHUTENBHBIX TeTePOATOMA, KaKABIH M3 KOTOPBIX BBIOPAH U3
rpynmnsl, cocrosuei us N, O u S;

aJKWI, IUKJIOAJKUII, Te€TePOAIKU, LIMKJIOT€TEePOAJIKIII, Fe€TePOLIUKIL, apuJi U FeTepoapul
B X, X3, X3, R, Ry, Rz, Ry, Rs, Ry unn Ry, rae npuMeHnmo, Kaxaplil HE3aBUCUMO U NPU
HEOOXOMMOCTH 3aMelleH 1-4 3aMeCTUTEISIMY, KaXIbIi N3 KOTOPhIX HE3aBHCUMO BBIOpAH U3
IPYMIbI, COCTOSALIEH U3 aJIKUJIA, IMKJIOANKIIIA, TaJOreH3aMEIeHHOTO aJIK1Ia,
rajloreH3aMereHHoro nukioankmia, ranoresa, CN, ORg, -(CH;)1.,0R¢, N(Rg)2, (C=0O)Rg,
(C=0)N(R¢)2, NRs(C=0)Rg u 0KCO, eciii TIO3BOJISIET BAJIEHTHOCTD,

R¢ B KakmoM ciiydae He3aBUCHMO 0003HavYaeT H, alkun win reTeporuk, Ipu
HEOOXOIMMOCTH 3aMELIeHHBIH aJIKHJIOM; WU K€ JABe IPymIibl R BMecTe ¢ aToMOM a30Ta, ¢
KOTOPBIM OHH CBSI3aHbI, 00Pa3yIOT reTepOLUKII, MPU HEOOXOTUMOCTH 3aMEIIEHHBIH AJIKHIIOM H
coep KaLIfii aToM a3ota U 0-3 TOMOJIHUTENBHBIX TETEPOATOMOB, KKABIH M3 KOTOPBIX BBIOpaH
u3 rpynmnsl, cocrosueit us N, O u S;

n; obo3Hauaer enoe yucio ot 0-1;

n, obo3Havaer nenoe yucyio ot 0-2; u

n3 obo3Havaer 1eioe uuciio ot 0-2.

[0019] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHNs, ONMMCAHHBIX B TAHHOM

N._ Y
2
n
n3(Rs) g

JIOKYMEHTE, CTPYKTYPHBIH (p)parMeHT 0 HUMEET CTPYKTYPY



UJIn

a(Rs)” T

[0020] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHMS], ONMMCAHHBIX B IAHHOM

0]

N/R4

|
N._Yp,
2
n
n3(Rs) ! \g/

IOKYMEHTE, CTPYKTYPHBIN (PparMeHT UMEET CTPYKTYPY

o 0O
H H H H
NG r;l/R“ I}J/RA'
N__Y, N._Y,
N \ﬂ/ 2 M \ﬂ/ ’
n3(Rs) o) o "3(Re) o) .

[0021] B nr060M 13 BapHaHTOB OCYIIECTBJICHUSI H300pEeTEHHs], ONMCAHHBIX B JTAHHOM

o)
I}I/R“
N_Yn
R O
JOKYMEHTE, CTPYKTYPHBbIH GparmMenT " o HUMEET CTPYKTYPY
o) (o) o)
R4
O 7 R4 rd R4 N/
Ry N N
gy D s ”
N (Rs) Rz na(Rs) Ri R R
n3(Rs) o} naTe O , " O UIu n3(Rs) (o} R2 2
[0022] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHMS], ONMMCAHHBIX B IAHHOM
o)
'TI/R4
N Y,
n
Al G
NOKYMEHTE, CTPYKTYPHBbIH (pparment " O HUMEET CTPYKTYPY

R
Rz

2



o O (0]
/R4 /R4
N ~
%O | 23(Rs) I Ry | 23(Rs) \g/ R

n3(Rs) WIH
o]
,Ra
N R,
N)/f R
R
n3(Rs) o0 R 2 ‘
[0023] B nmo06oM U3 BapuaHTOB OCYLIECTBIIEHUs U300PETEHNSI, ONMMCAHHBIX B TAHHOM
o)
N/R4
|
N_Yn
2
y ory” I
NOKYMEHTE, CTPYKTYPHBIN (hparMeHT O HUMEET CTPYKTYPY
o o) o)
O
N~ ! N\H)<Rz NN
N—{ % 3(Rs) Re s ~ I R
n3(Rs) o , n3(Rs) o} , (@) , 0] WU
0]
R4
N R,
NW/KRZ
n3(Rs) Rz

0 R

[0024] B m000M U3 BapHaHTOB OCYINECTBICHUS] M300pEeTeH s, ONMCAHHBIX B JAHHOM

o)
N/R4
N\H)<R2
n3(Rs) Rz
JNOKYMEHTE, CTPYKTYPHBIN (hparMeHT HUMEET CTPYKTYPY
(0]
N’R4
N\[H'IIR
n3(R5) 2
O :
[0025] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHNs, ONMMCAHHBIX B TAHHOM

IOKYMEHTe, 1o MeHbInel Mepe onuH u3 R;, R; u Ry obo3nauaer H, ankuin uiu LUKITOATKHIT.
[0026] B mo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHS, ONMMCAHHBIX B TAHHOM
IOKYMEHTe, 1o MeHbInel mepe onuH u3 R;, R, u Ry obosnauaer H, Me, Et, u-Pr, u30-Pr, n-Bu,

emop-Bu unu mpem-Bu.
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[0027] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHUS, ONMMCAHHBIX B IAHHOM
JOKYMEHTe, 10 MeHbInel Mepe onuH u3 Ry u Ry 0003HavaeT aikut Wil HUKJIOATKII, KasKIbId
pu HEOOXOAUMOCTH 3aMelleHHbIH ogHuM 1l HeckonbkuMU ORg N(Rg), nimu -(CH,)1,0Re.
[0028] B mro0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHUs, ONMMCAHHBIX B IAHHOM

OH

IOKYMEHTe, 10 MeHbIel Mepe onuH u3 R, u Ry o6o3Havaer

/
oo
0 éx %—\>NH
OH \ NHz \
/
N
\.

[0029] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHNs, ONMMCAHHBIX B TAHHOM

JIOKYMEHTE, 110 MEHbILEH Mepe B OHOM ciydae R, o6o3Hagaer Me, Et, OH | OH

T N N

OH HN_’ / WIH

[0030] B nr060M 13 BapuaHTOB OCYIIECTBJICHUS U300pEeTEeHHs], ONUCAHHBIX B JTAHHOM

JIOKYMEHTE, 10 MeHbInel Mepe onuH u3 R, u Ry obo3Havaer ; , E, OH HO |
0 O " 0 T
OH
) > , , OH ynu OH

[0031] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHMs, ONMMCAHHBIX B IAHHOM
IOKYMEHTE, 10 MeHblel Mepe onuH u3 Ry, Ry mimm Ry obo3Havaer rerepoapun niu
LUKJIOT€TePOATKHUIL.

[0032] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHSI, ONMMCAHHBIX B IAHHOM
IOKYMEHTe, 10 MeHbInel Mepe onuH u3 R, u Ry o6o3Hauaer NR Ry,

[0033] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHUs, ONMMCAHHBIX B IAHHOM

nokymeHTe, kaxabiii R, u Ry He3aBucumo odo3navaer H, ankuim wim HUKIOATKUIL.
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[0034] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHUS, ONMMCAHHBIX B IAHHOM
JIOKyMEHTe, 110 MeHblel Mepe onuH u3 R, u R4 o6o3nagaer NH,, NHMe nnu NHMe;.
[0035] B mo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHs, ONMMCAHHBIX B TAHHOM
JOKYMEHTe, 10 MeHbIel Mepe onuH u3 R, u Ry o003HavaeT ukioreTrepoank, npu
HEOOXOIMMOCTH 3aMELIEHHbII OTHUM UJIH HECKOJbKUMH AJIKUJTAMH.

[0036] B nr060M 13 BapHaHTOB OCYIIECTBICHUS U300pEeTEeHHs], ONUCAHHBIX B JAHHOM

}JY\NH’ }I\C\N\’ m’

IOKYMEHTE, 10 MeHbInel Mepe onuH u3 R, u Ry obo3Hadaer

it eheNke
\ NH NS or o

[0037] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHSsI, ONMMCAHHBIX B IAHHOM
nokymente, R; u Ry 1 aTOMBI a30Ta, ¢ KOTOPBIMU OHU CBSI3aHbI, B3SIThIe BMECTE, MTPU
HEOOXOIMMOCTH 00Pa3yIOT 3aMeIeHHbIN reTepounkt, uiu rae R, u Ry atoMer yrinepona u
a30Ta, ¢ KOTOPBIMU OHH, COOTBETCTBEHHO CBSI3aHBI, B3AThIE BMECTE, TIPU HEOOXOUMOCTH
00pa3yroT 3aMEIEeHHBIH FeTePOLHKII.

[0038] B mo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHUS, ONMMCAHHBIX B IAHHOM

N._Y,
2
n
n3(Rs) 1

IOKYMEHTE, CTPYKTYPHBIH (parMeHT 0 UMEET CTPYKTYPY

O 0O o)
N
n n n
1 mRe)” g o MRS 5 OH

n3(R5) lo)

[0039] B mo0oM 13 BapuaHTOB OCYLIECTBIICHUS U300PETEHMSI, ONMMCAHHBIX B IAHHOM

N Y,
Nz
n
n3(Rs) 1

IOKYMEHTE, CTPYKTYPHBIN (PparMeHT o UMEET CTPYKTYPY
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(0] o) 0]
H
N N © N
N N N
n4q N4 nq OH
n3(Rs) o) n3(Rs) o) n3(Rs) o) —
N
N
n
n3(R5) ! lo) OH

[0040] B nmo06oM U3 BapuaHTOB OCYLIECTBIIEHUs U300PETEHNSI, ONMMCAHHBIX B TAHHOM
JIOKYMEHTE, 110 MEHbIIeH Mepe B OnHOM ciydae Rs obo3navaer H nmm amxw.

[0041] B nr060M 13 BapHAHTOB OCYIIECTBICHUS N300PETEHHs], ONIMCAHHBIX B TAHHOM
NOKYMEHTE, IO MeHbIIEeH Mepe B OHOM ciiydae Rs obo3Hadaet ranored i OH.

[0042] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHsI, ONMMCAHHBIX B TAHHOM
IOKyMeHTe, n3 obo3HauaeT O v 1.

[0043] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHMS, ONMMCAHHBIX B IAHHOM
nokymente, Z obo3nadaer OH, OMe, OEt, OPr umu OBu.

[0044] B nro60om 13 BapuaHTOB OCYIIECTBICHUS N300PETEHHs], ONMCAHHBIX B TAHHOM
nokymente, Z obo3nadaer OH wim OMe.

[0045] B mo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHs, ONMMCAHHBIX B TAHHOM
nokymenre, Z obo3znauaer OH.

[0046] B nr060M 13 BapHaHTOB OCYIIECTBJICHUS U300pEeTEHHs], OMUCAHHBIX B JAHHOM
nokymente, X; odo3Havaer H, rajoren uiu Me.

[0047] B nm0060oM 13 BapuaHTOB OCYLIECTBIEHUs U300PETEHHsI, ONMMCAHHBIX B TAHHOM
nokymente, X; obo3navyaer H wnu Cl.

[0048] B mo060oM 13 BapUaHTOB OCYLIECTBIICHUS U300PETEHHS, ONMMCAHHBIX B IAHHOM
nokymente, X, obo3Havaer H, rajores, rop3aMereHHbIH aJKUT UITH aJTKUJT.

[0049] B mo6om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHMSI, ONMMCAHHBIX B TAHHOM
nokymente, X; odosznavaer H, F, Cl, Br, Me, CF,H, CF,Cl unu CFj.

[0050] B mo6om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHSsI, ONMMCAHHBIX B TAHHOM
nokymente, X, obo3znavaer H wu Cl.

[0051] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHNS, ONMMCAHHBIX B IAHHOM
nokymeHte, X3 odo3Havaer H, ranores, rop3aMeiieHHbIi aJTKUI UITH aJTKUJT.

[0052] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHHSI, ONMMCAHHBIX B TAHHOM

nokymente, X3 odbosznavaer H, F, Cl, Br, Me, CF,H, CF,Cl unu CFs.
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[00S3] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHUS, ONMMCAHHBIX B IAHHOM

nokymente, X3 obo3znavaer H wu Cl.

[0054] B mo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHs, ONMMCAHHBIX B TAHHOM

nokymente, R3 obosnauaer H, Me, Et, Pr, F, Cl unu Br.

[00S5] B nr060M 13 BapHAHTOB OCYIIECTBJICHUS H300pEeTEHHs], ONMCAHHBIX B JTAHHOM

nokymenre, R3 o6o3nauaer H.

[0056] B nmo0om 13 BapuaHTOB OCYLIECTBIIEHUs U300PETEHHsI, ONMMCAHHBIX B TAHHOM

nokymente, R; obo3Hadaer Me, Et wiu Pr.

[0057] B nmo0oM 13 BapUaHTOB OCYLIECTBIICHUS U300PETEHHS, ONMMCAHHBIX B IAHHOM

nokymente, R3 oboznauaer F, Cl v Br.

[0058] B mo6om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHHs, ONMMCAHHBIX B IAHHOM

X4 X3
R3
JOKYMEHTE, CTPYKTYPHBIN (pparMeHT

Cl Cl

OH OH OH

sdea

umeer cTpykTypy ~OH

Br cl Cl
OH R OH UJIu OH

> 2 2

[0059] B nr060M 13 BapHaHTOB OCYIIECTBICHUST H300pEeTEH s, ONUCAHHBIX B JAHHOM

JIOKYMEHTE, COeMHEHHE UMeeT CTPYKTYpy dopmyusl I’ nm 1T:

/
AR\ na(Rs) r?—N\
\ \ Yn,

2

rae Rs- HezaBucumMo o6o3HavaeT H, rajoreH win ankwi, u
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n4 obo3Hauaer 1enoe ynucio ot 0-3.
[0060] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHs, ONMMCAHHBIX B TAHHOM
OOKyMeHTe, ny obo3Hauaet 0, 1 wm 2.
[0061] B mro0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHUs, ONMMCAHHBIX B IAHHOM
IOKyMeHTe, ny 000o3HavaeT 0.
[0062] B nr060M 13 BapHaHTOB OCYIIECTBICHUS U300pEeTEeHHs], ONUCAHHBIX B JAHHOM
nokymenre, R3- oboznavaer H unm anku.
[0063] B nmo6om 13 BapuaHTOB OCYLIECTBIIEHUS U300PETEHHS, ONMMCAHHBIX B IAHHOM
nokymenre, R3- o0o3Ha4aeT rajgoreH.
[0064] B mo0oM 13 BapuaHTOB OCYLIECTBIICHUS U300PETEHHS], ONMMCAHHBIX B IAHHOM
IOKYMEHTE, 110 MEHbIIeH Mepe B OTHOM ciydae R, nimn Ry, HesaBrucumo obo3navaer H, amkmin,
LUKJIOAJIKUJI, HACBILIEHHBIN FeTEPOLUKII, apUJl UJIH FE€TEPOapUIL.
[0065] B mo6om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHsI, ONMMCAHHBIX B IAHHOM

IOKYMEHTe, 10 MEeHbIIel Mepe B OHOM ciiydae R, wiu Ry, HezaBucumo oboznauaetr H, Me, Et,

NH Ij 0]
741 N 7P AD
Pr wm rereponmkit, BEIOPAHHBINA U3 TPYIIIBI, COCTOSIICH 13 , Yo , s ,
N NN
}{D;HL)XONO}{TNC%N JVANE,
N 'f N
H H | H

2 2

z£\> z£\> z@ }(O 3{0 zN\) z@ QN/;W

reTepoLHKII pu HeoOxomumocTh 3amerteH ankuiaoM, OH, okco uimn (C=0)C;.4ankunom, rae
MO3BOJISIET BAJIEHTHOCTD.

[0066] B mo060oM 13 BapuaHTOB OCYLIECTBIEHUS U300PETEHNS, ONMMCAHHBIX B IAHHOM
nokymenrte, R, 1 R, BMecTe ¢ aToMOM a30Ta, ¢ KOTOPBIM OHH CBSI3aHBI, PU HEOOXOTUMOCTH
00pa3yrT 3aMeIeHHbII reTePOLMKJI, BKITIOUAOLINI aToM a30Ta U 0-3 TOMOJHUTENBHBIX
reTepoaToMOB, K&Kl BRIOPAHHBIN U3 rpymmsl, cocrosimeii n3 N, O u S.

[0067] B mo6om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHNSsI, ONMMCAHHBIX B TAHHOM
JIOKYMEHTE, COeIMHEHHE BBIOPAHO M3 IPYIIIBI, COCTOSIIEH U3 coeanHeHni 1-70, Kak MOKa3aHo B
tabmue 1.

[0068] B emme omHOM acniekte onucaHa (hapMaLeBTHUECKask KOMITO3ULIHS, BKIIFOYAOLIAs 110
MEHBIIEH Mepe OJJHO COEAMHEHUE B COOTBETCTBUU C JIOOBIM U3 BAPUAHTOB OCYIECTBIICHHS,
OIMCAHHBIX B HACTOSIIEM JOKYMEHTE, MU €ro (hapMalleBTHUECKH MPHUEMIIEMYIO COJIb U

(bapMaeBTHUECKU TPUEMJIEMbIH HOCUTENIb WIIN pa3OaBUTEIb.
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[0069] B eme ogHOM acriekTe onucaH crnocod JeueHus: COCTOSIHUS Y BUIOB
MJIEKOMUTAOIIMX, HYKAAIOIIMXCS] B ’TOM, BKJIFOHYAIOIIUI BBEACHUE BUAM MJIEKOMUTAOLIUX
TepaneBTHIeCKU 3P HEKTUBHOrO KOJIMYECTBA IO MEHbLIEH Mepe OJJHOTO COEAMHEHUS B
COOTBETCTBHH C JIFOOBIM U3 BAPUAHTOB OCYLIECTBIICHHS U300PETEHNUS, ONTMCAHHBIX B TAHHOM
IOKYMEHTE, MJIH ero (hapMarieBTHUECKH MTPUEMIIEMOI COJIH, TAe COCTOSTHHE BHIOPAHO W3 TPYIIIIHL,
COCTOSIIIEH U3 PaKa, UMMYHOJOTHYECKOrO PacCTPOICTBA, PACCTPONCTBA LIEHTPAIbHONW HEPBHON
CHUCTEMBI, BOCTIAJINTEIBHOTO PacCTPONCTBA, TACTPOIHTEPOIOrHYECKOTO PACCTPOICTBA,
MeTa0OIIMUYECKOTO PACCTPOICTBA, CEPIEYHO-COCYAUCTOTO PacCTPOHCTBA U 3a00JIEBaHUSI ITOYEK.
[0070] B nmo0oM 13 BapuaHTOB OCYLIECTBIICHUS U300PETEHHS, ONMMCAHHBIX B IAHHOM
TOKYMEHTE, IMMYHOJIOTHYE€CKOE HAapYIICHHE MPENCTABIIAET COO0I OTTOPKEHHE TPAHCIUIAHTATA
WA ayTOUMMYHHOE 3a00JIeBaHuE.

[0071] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHSsI, ONMMCAHHBIX B TAHHOM
IOKYMEHTE, ayTOMMMYHHOE 3a00JIeBaHIe MPENCTABISAET COO0H PEBMATONIHBINA apTPHT,
paccestHHBIN CKJIepO3, CHCTEMHYIO KPACHYIO BOJTYAHKY HJTH caxapHbid auader I tuma.

[0072] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHMsI, ONMMCAHHBIX B IAHHOM
TOKYMEHTE, PaCCTPONHCTBO LIEHTPAIbHONH HEPBHON CUCTEMBI MPENCTaBIsIeT cOO0H OoNe3Hb
Aunbureiimepa.

[0073] B mo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHHUs, ONMMCAHHBIX B TAHHOM
JIOKYMEHTE, BOCIAJIUTENIbHOE PACCTPOMCTBO MPECTABISAET COOOHM BOCTIAIUTEIBHOE COCTOSIHHE
KOJKH, apTPUT, IICOPUA3, CIIOHAWINT, NaPOJOHTUT WIH BOCIAIUTENbHYIO HEBPOIIATHIO.

[0074] B nr060M 13 BapHaHTOB OCYIIECTBJICHUS H300pEeTEHHs], ONMCAHHBIX B JAHHOM
JIOKYMEHTE, raCTPOIHTEPOJIOTHUECKOe HapyIIEeHHe MPEACTaBIsieT COOON BOCTIAIUTEIbHOE
3a00NieBaHKe KULIICYHHKA.

[0075] B nmo0om 13 BapuaHTOB OCYLIECTBICHUS U300PETEHMS, ONMMCAHHBIX B IAHHOM
IOKyMeHTe, MeTab0INYeCKOe paCCTPONUCTBO MPEACTABIISIET COOOM OKUPEHUE UITH CaXapHbIH
nuaber II Tuna.

[0076] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHMSs], ONMMCAHHBIX B TAHHOM
TOKYMEHTE, CePIeYHO-COCYAUCTOE PACCTPONCTBO MPENCTABIISAET COOOH NIIEMUYECKHI HHCYJIBT.
[0077] B mo0om 13 BapuaHTOB OCYIIECTBICHUS U300PETEHHsI, ONMMCAHHBIX B TAHHOM
IOKyMeHTe, 3a00JIeBaHIe MMOYeK MPEACTABIISIET COO0M XpOHIUUECKOe 3a00IeBaHIE MTOYEK,
HE(PPUT UM XPOHUYIECKYIO MOYEUHYIO HEIOCTATOYHOCTb.

[0078] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHSI, ONMMCAHHBIX B TAHHOM
TOKYMEHTE, COCTOSIHHE BBIOPAHO M3 IPYIIIbL, COCTOSIIEH U3 paka, OTTOPIKEHUS TPAHCIUIAHTATA,

PEBMATOUHOTO APTPHUTA, PACCESTHHOTO CKIIEPO3a, CHCTEMHOH KPACHOH BOJTYAHKH, CAXAPHOTO
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nuadera I Tuna, 6one3nn AnbLreiiMepa, BOCIIAIUTENBHOTO COCTOSIHUS KOXKH, BOCTIAJIUTEIBHOM
HelponaTuy, Icoprasa, CIIOHANINTA, MAapOAOHTHTA, Oone3Hn KpoHa, sI3BEeHHOTO KOJHTA,
oKupeHus, caxapHoro nuadera Il Tumna, nieMH4ecKoro MHCYJIbTa, XPOHUYECKOT0 3a00IeBaHHS
noyek, HeppuTa, XPOHUIECKON MOYEUHON HEJOCTATOYHOCTHU U MX KOMOMHHUPOBAHUS.

[0079] B nr060M 13 BapHAHTOB OCYIIECTBJICHUS H300pEeTEHHs], ONMCAHHBIX B JTAHHOM
JOKYMEHTE, BUJ MJIIEKOIIUTAOLIETO - YEJIOBEK.

[0080] B eme ogHOM acrniekTe omnucaH crocod OiokupoBaHus kamueBoro kaHana Kvl.3 'y
BUJIOB MJIEKOITUTAIOIINX, HYKJAIOLINXCS B TOM, BKJIIOUYAIOLINI BBEACHUE BUAM
MJIEKOIUTAIOLINX TePaeBTU4YeCKH 3(PPEeKTHBHOrO KOJMUECTBA MO MEHbBINEH Mepe OTHOTO
COEMHEHUs B COOTBETCTBUU C JIFOOBIM U3 BAPHAHTOB OCYINECTBJICHUS] H300pETEHMS,
OINHCAHHBIX B HACTOSIIEM JOKYMEHTE, HJIH €ro (hapMaLeBTHUECKH PUEMIIEMOH COJIH.

[0081] B mo0om 13 BapuaHTOB OCYIIECTBIICHUS U300PETEHHSsI, ONMMCAHHBIX B TAHHOM
JOKYMEHTE, BUJl MJIEKOIUTAIOIETO - YeJIOBEK.

[0082] JIro00i1 U3 BapHAaHTOB OCYIIECTBIICHUS] H300PETEHHSI, PACKPBITBIX B JAHHOM
TOKYMEHTE, MOXKET ObITh HaJUJIesKAIUM 00pa3oM 00beINHEH C JTI0ObIM APYTUM BapHAHTOM
OCYIIECTBIIEHHSI U300PETEHUS, PACKPBITHIM B JAHHOM JTOKyMeHTe. CrieruanbHo
paccmaTpuBaeTcss KOMOMHAIMSA JIOOOT0 U3 BAPHAHTOB OCYINECTBIICHUS] U300 PETEHMS,
PACKPBITHIX B HACTOSIIEM AOKYMEHTE, C JIIOOBIMU APYTUMU BAPUAHTAMU OCYILIECTBIICHHS
n300peTeHNs], PACKPHITBIMU B HACTOALIEM JOKyMeHTe. B uacTHOCTH, BBIOOp OAHOTO HIIH
HECKOJIbKMX BapPUAHTOB OCYIIECTBJICHHS N300PETeHNs IIsE OHOM IPYIIbI 3aMECTHTENE MOXKET
OBITh HaJUIEXKAIIUM 00pa3oM OOBEHMHEH C BBIOOPOM OJJHOTO MJIH HECKOJIBKUX KOHKPETHBIX
BapUAHTOB OCYLIECTBICHUS U300peTeHNUs st 000! pyroi rpynmsl 3amectuteneid. Takast
KOMOWHAIIHS MOKET UMETh MECTO B JIIOOOM OJJHOM MJIM HECKOJIBKHX BAPUAHTAX OCYIIECTBIICHHUS
3asIBKH, OMHMCAHHBIX B HACTOSIIIEM TOKYMEHTE, WU B JIOOOW OMUCAHHON B HACTOSIIIEM

JIOKyMeHTe (popMmyJie.
NOAPOBHOE OITUCAHUE U30OBPETEHUA

Onpeoenenusn

[0083] Huxe npuseneHs! onpeaeneHnst TEPMUHOB, HCIIOIb3YEMbIX B HACTOSILIIEM ONMCAHUM.
HauanpHoe onpenenenue, NpeayCMOTPEHHOE I TPYIIbI WJIK TEPMUHA B JAHHOM JJOKYMEHTE,
MIPUMEHUMO K 3TOU IPYIIE WU TEPMUHY Ha MPOTSXKEHUH BCErO HACTOSIILETO OMHUCAHMS 1O
OTIEJIbHOCTH WJIM KaK K 4aCTU APYTrOM IPyIIbI, €CJIU HE YKa3aHO nHoe. Eciu He yka3aHO uHoe,
BCE TEXHUYECKUE U HAYYHbIEC TEPMUHBI, UCIIOIb3YEMBIE B HACTOSALIEM JOKYMEHTE, UMEKOT TO XK€

3HAUCHUE, KOTOPOC OOBIYMHO ITOHUMAETCS CHEILHAJIUCTOM B TAaHHOM obnacTu.
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[0084] TepMHHBI aTKUI» U «AJIK» OTHOCITCS K AIKaHOBOMY (YTJIEBOOPOIHOMY )
pagukaity ¢ NpsIMOM WJIM Pa3BETBJIEHHON LIENbIO, coaep:xaiueit or 1 1o 12 atomoB yriepona,
MPEANOYTUTENBHO OT 1 10 6 aTOMOB yruiepona. IIpuMepsl alKUIbHBIX» TP BKIOYAIOT
METWJL, STHJI, POTTHJI, H3OTIPOITUJI, H-OYTHII, TPEeT-OyTHII, N300y THIINEHTHII, T€KCUII, U30T€KCHII,
renTtu, 4,4-IMMETUINEHTW, OKTU, 2,2,4-TpUMETHIINEHTUIT, HOHWI, AL, YHACLWI, 1O
u 1.1.. TepmuH «(C.C4)anKun» OTHOCHTCS K aJIKAHOBOMY (YTJIEBOIOPOIHOMY) pagHKaiy ¢
MPSIMOM MJIM Pa3BETBJICHHOH LETbIO, cCoaepskaiieit or 1 10 4 aTOMOB yrjepoja, TaKOMY Kak
METHL, 3THJI, POTTHJI, H3OTIPOIUJI, H-OyTHII, TPeT-OyTHIT U U300y THIL. «3aMEIleHHbIN aTKUIDY
OTHOCHTCS K aJIKUJIbHOM IPYIIIE, 3aMEIIEHHON OTHUM I HECKOJIbKUMH 3aMECTUTEIISIMH,
NPEATIOYTUTENBHO 1-4 3aMecTHTeNsIMHU, B JIFOOOH TOCTYITHOH TOUKe mpucoeanHeHus. [Ipumepsl
3aMeCcTUTeNIeN BKIIIOYAIOT, HO He OTPAaHMYUBAIOTCS UMH, OHY WJIM HECKOJIBKO U3 CIEAYIOLINX
TPYIII: BOJOPOZ, TraJIoreH (HanmpuMep, OAWH TaJOreHCOAeP AU 3aMEeCTUTEIb HITH HECKOJIBKO
raJIOTeHCONEPIKAIUX 3aMECTHTENEeH, 00pa3yroIUX, B IOCIEIHEM CIIydae, TPYIIIbl, TAKUEe
rpynel, kak CF; wnn ankunpHas rpynmna, caepskamas CCly) , nuano, HuTpo, okco (1.e. =0),
CF3, OCF;, nukIoankui, alKeHW, TUKJIOANIKEHWI, aIKMHWI, TeTeporukd, apuii, OR,, SR,,
S(:O)Re, S(:O)zRe, P(:O)zRe, S(=O)20Re, P(=O)20Re, NRbRC, NRbS(:O)zRe, NRbP(:O)zRe,
S(=0):NRpR¢, P(=0)2NRyRc, C(=0)ORg, C(=O)R,, C(=O0)NRyR, OC(=O)R,, OC(=O)NR¢R.;,
NRyC(=O)OR¢, NR4C(=O)NRyR, NR4S(=0),NRyR., NR¢P(=0),NRyR¢, NR,C(=O)R, nnm
NRyP(=0),R,, rae R, B kaxxaoMm citydae He3aBIUCUMO MPEACTABIISIET COOOM BOJOPOI, aJIKHIIL,
LUKJIOAJIKUJI, AJIKEHWI, IUKJIOATKEHUJI, aIKUHWI, reTepouuk uinu apui;, Ry, Re u Ry B kaxknom
clly4ae He3aBUCHMO IMPEACTABIISIOT COOOH BOJOPON, aJIKUII, LIMKJIOATKIII, TE€TEPOLMKII, apuJl,
WM ykazanHble Ry, 1 R BMecTe ¢ N, ¢ KOTOpbIM OHH CBSI3aHBI, MPU HEOOXOIUMOCTH 00pa3yoT
reTepoLHKIL, U R B K&KIOM cllydae HE3aBUCHMO MPENCTaBIsAeT COO0M aKuII, IIMKJIOATKI,
aNKEeHW, UKJIOATIKEHIW, aJKUHII, TeTEPOLUKI WK apuil. B HEKOTOpbIX BapuaHTax
OCYIIECTBIIEHHSI U300PETEHUS TAKHE IPYIIIbI, KK aJIKHJI, LIUKJIOATIKIII, AIKEHIT, aTKUHHJL,
LUKJIOAJIKEHIII, TETEPOLUKII M aPUJI, CAMH MOTYT OBITh IIPH HEOOXOAMMOCTH 3aMEIIEHBI.

[0085] TepMUH «reTepOaNIKUT» OTHOCUTCS K JIKUJIBHOMN IPYIINe C OpsIMON WU
Pa3BETBIIEHHOH LIETIBIO, MPEATIOUTUTENBHO BKIFOUaroLIe ot 2 1o 12 atomoB yriepoaa, 6onee
MPEANOUTUTENBHO OT 2 10 10 aTOMOB yriiepoa B €|, OJUH WM HECKOJIBKO U3 KOTOPBIX
3aMeLIeHbI FeTePOaTOMOM, BBIOPaHHBIM U3 Tpymibl, cocrosmeii u3 S, O, P u N. I[Ipumepst
reTePOANIKUIIOB BKIIFOUAIOT, HO HE OTPAHUYHMBAIOTCS MM, TIPOCTHIE AJIKUIIOBBIE 3(DUPHI,
BTOPUYHBIE VI TPETUYHBIC AJTKUJIAMHHBI, ATKUJICYIb(GUIBI U T.I1. [ pyrima MoxeT ObITh

TEPMUHAJILHOMN IPYNIION WX MOCTUKOBOH IPYMIION.
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[0086] TepMUH «aJKeHW» OTHOCUTCS K YIVIEBOJAOPOAHOMY PaauKally C MPSIMON WU
Pa3BETBJICHHOM LIETIbIO, COAEp Kalel OT 2 10 12 aTOMOB yriiepoja U 0 MEHbLIEH Mepe OAHY
YIJIEPOI-YIJIEPOAHYIO ABOMHYIO CBA3b. IIpuMepbl TakuX Ipymnil BKIFOYAKOT 3TEHUIT WU aJUTAJL.
Tepmun «C,-Cg anKeHNUIT» OTHOCUTCSA K YIII€BOJOPOAHOMY pajHuKally C NPsIMON UIH
Pa3BETBIEHHOMN LIETbIO, COAepKAILel OT 2 10 6 aTOMOB yIUIepOoJa U 110 MEHbILIEH Mepe OJHY
yIIIEPOA-YTIIEPOHYIO IBOWHYIO CBSI3b, TAKOMY KaK STHJICHHJI, IPOTEHWJI, 2-niponeHu, (£)-0yT-
2-enun, (Z£)-0yt-2-enun, 2-metuin(£)-0yt-2-eunn, 2-metui(Z£)-0yr-2-eHun, 2,3-1uMeTin-0yr-2-
eHun , (£)-nent-2-enun, (£) nenr-1-enun, (£)-rexc-1-enun, (£)-neHT-2-eHu, (£)-rekc-2-eHu,
(F)-rexc-2-enun, (£)-rekc-1-enmn, (K)-rekc-1-enun, (£)-rexc-3-enmn, (£)-rekc-3-eamn u (£)-
rekc-1,3-nueHmn. «3aMeImeHHbIN aTKeHU» OTHOCUTCS K aJIKEHUJIbHOM TPYIINe, 3aMEIeHHON
OJHUM WJIH HECKOJIBKUMH 3aMECTUTEISIMH, TIPEATIOUTUTENBHO 1-4 3aMecTUTENsIMH, B JIFOOOMH
NOCTYITHOM TOUKe npucoeanHenus. [Ipumepsl 3aMecTuTenell BKIIOYaOT, HO He
OTPaHUYMBAIOTCS UMH, OHY WJIM HECKOJIBKO U3 CAEAYIOIINX Py BOAOPOA, FAJIOreH, alKul,
rajlonA3aMelEHHbIN aJIKII (T.€. aJIKIIIbHASI TPYIINA, COAEPIKaIlas OMH raJoreHCoAep Kalii

3aMECTUTEIb UJIM HECKOJIBKO TaJloreHcoepkalux 3amecrurenei, Takux kak CF; unn CCl,),

uaHo, HUTPO, okco (T.e. =0), CF3, OCF3, UUKIIOANKII, aIKSHII, [UKIOATKSHIU, aJIKIHHILI,
rerepouuki, apui, OR,, SR,, S(=0)R., S(=0):R., P(=0):R¢, S(=0),0R,, P(=0),0R,, NRyR,,
NRpS(=0)2Re, NRoP(=0):Re, S(=0):NRyR;, P(=0):NRpRc, C(=0)ORy, C(=0)R,, C(=O)NRpR.,
OC(=O)R;, OC(=O)NRyR., NR,C(=O)OR., NRGC(=O)NRpR, NR4S(=0):NR¢R.,
NR¢P(=0):NRyR, NRyC(=0)R, unmu NRyP(=0)1R,, rae R, B kaxxnom ciydyae He3aBHCUMO
IpencTaBisieT cOO0H BOJOPOJ, aJIKWII, INMKJIOATKII, aJIKEHIIT, [IMKJIOAIKEHIJI, aJIKHHIII,
reTepomkI win apui;, Ry, Re 1 Ry B kaxkaom ciiydae He3aBHCUMO MPEACTABIISIIOT COO0i
BOJOPO, aJIKWJI, LUKJIOAJTKUJI, TETEPOLIMKII, apyJl, MK yka3aHHbIe Ry, and R, BMecte ¢ N, ¢
KOTOPBIM OHH CBSI3aHBI, IPU HEOOXOIUMOCTH 00Pa3yIOT IeTepOLHKIT;, U Re B KaKIOM ciiydae
HE3aBUCHMO MPENCTABISET COOOM AJKIII, IUKJIOATKII, ATKSHWI, IUKJIOAJIKEHIII, ATIKUHIIL,
reTepOLMKII WK apwil. TUITHYHbIE 3aMECTUTENN CAMU MTPU HEOOXOIUMOCTH MOTYT OBITh
3aMelleHbl.

[0087] TepMUH «aTKUHUI» OTHOCUTCS K YIVIEBOJOPOAHOMY PaaUKaly C NPsIMOM WU
Pa3BETBJICHHON LIETIBIO, COAepaKallel oT 2 A0 12 aTOMOB yriepoja, U 0 MEHbIIeH Mepe OTHOU
yTJIEPOA-YIIIEPOAHON TPOHHOM cBsA3bI0. TUnuuHble rpynmnsl BKIOYaOT STUHUI. TepMuH «Cy-Ce
AJIKUHWII» OTHOCUTCS K YIJIEBOJOPOHOMY PaAUKaly ¢ MPSIMON MM Pa3BETBIEHHOMN LEMbIO,
cozaeprkaleit ot 2 10 6 aTOMOB yIIEPO/a, U [0 MEHbLIEH Mepe OAHON TPOMHOM yIriepoa-
YTJIEPOIHOMN CBSI3bI0, TAKOMY KaK 3THMHWJI, MPOM-1-uHWI, npon-2-uHui, OyT-1-uanm, OyT-2-

WHWJI, TIeHT- | -UHWII, TIeHT-2-UHWJI, Te€KC- | -MHIII, TeKC-2-UHUIT WA TeKC-3-UHIII. «3aMeleHHbIH
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AJKUHWID) OTHOCHUTCS K QJIKMHUJIBHOHN TPYMIIE, 3aMELIEHHON OJHUM UJIH HECKOJIbKUMU
3aMECTUTEISIMH, IPEATIOUYTUTENBHO 1-4 3aMeCTUTENsIMH, B JIIOOOH TOCTYITHOH TOYKE
MPUCOEIUHEHUsI. TUMMUYHBIE 3aMECTUTEHN BKJIFOUAIOT, HO HE OTPAaHUYUBAIOTCS UMH, OAHY WU
HECKOJIbKO U3 CIIEAYIOIMUX TPYIIIL. BOAOPO, rajoreH (HampuMep, OAUH rajoreHconepIKaiui
3aMeCTHUTE b M HECKOJIBKO TraJIOreHCOAEPIKALINX 3aMeCTUTENeH, 00pa3yoLINX, B MOCIETHEM
ciyuae, Takue rpynnsl, kak CF, unm ankunenast rpynmna, conepxkamnas CCl,) , nnano, HUTpo,
okco (T.e. =0), CF3, OCF3, UMKIOATKII, aJIKEHWI, IUKJIOATKEHUI, aIKUHUJI, T€TEPOLIUKII, apUJI,
OR,, SR, S(FO)R,, S(=0):R¢, P(=0);R., S(=0),0R, P(=0),0R., NRyR., NRy,S(=0):R¢,
NRyP(=0)2Re, S(=0)2NRyRc, P(=0);NRyR, C(=0)ORg, C(=0)R;, C(=O)NRyR., OC(=O)R,,
OC(=O)NRyR;, NRyC(=0)OR,, NRyC(=O)NRyR., NR¢S(=0),NRyR., NR4P(=0),NRyR,,
NRyC(=0)R, unmu NRyP(=0):R,, re R, B kaxkaoM ciiydae HE3aBHCUMO MPEICTABIISIET COOOM
BOZOPO, aJIKWJI, [IUKJIOAJIKIIL, aJIKEHUJI, [IUKJIOAIKEHI, aJIKUHUJI, Te€TEPOLIMKI Hin apuit;, Ry, R
U Ry B KaXKIIOM Cllydae HE3aBUCHUMO MPEACTABIISIIOT COOOM BOAOPOI, aJIKHII, [IMKJIOAJKIL,
reTepOLIMKII, apUJI K yKka3aHHbIe Ry, and R BMecTe ¢ N, ¢ KOTOPBIM OHH CBSI3aHBI, TIPH
HEOOXOIUMOCTH 00pa3yIOT reTePOUKT, U R, B KAXKIIOM Cliydae He3aBUCUMO MPENICTaBIISIET
cO0OM aNKUJI, HUKJIOAJIKHJI, AIKEHUJI, LUKJIOAJIKSHWI, aJIKUHWII, TETEPOLUKIT WJIH apILL.
Tunu4uHble 3aMeCTUTENH CAMH MOTYT OBITh MTPU HEOOXOIUMOCTH 3aMEIEHBI.

[0088] TepMUH «UMKJIOAIKUI» OTHOCUTCS K MOJHOCTBIO HACBIIIEHHON LIMKJINYECKON
yIJIEBOJOPOAHOM IpyIIe, coaepkamen ot 1 1o 4 xonen u ot 3 A0 8 aTOMOB yIiIepoJa B KOJIBLIE.
«C3-C7 UMKJIOQJIKIIT» OTHOCUTCS K LUKJIOTPOTIUTY, LIUKJIOOYTHITY, IUKJIOTIEHTHITY,
LUKJIOTEKCUJTY FUIA LUKJIOTENTIITY. «3aMeIeHHbIN [UKIOAIKIID OTHOCUTCS K LIUKJIOATKUIIbHON
rpynne, 3aMeLeHHON OJJHUM WJIM HECKOJIbKUMHU 3aMECTUTENSIMY, MPEANIOUYTUTENBHO 1-4
3aMECTUTEJISIMH, B JIFOOOW TOCTYMHOMN TOYKE MPUCOSANHEeHUs. TUITHYHbIE 3aMECTUTENN
BKJIFOYAIOT, HO HE OTPAHUYUBAIOTCS] MU, OJHY WJIM HECKOJIbKO U3 CIICAYIOIINX IPYIII: BOAOPO,
rajioreH (Harpumep, OIUH TaJOreHCONAEeP KA 3aMEeCTUTENb UJTH HECKOJIBKO
raJIOreHCOIEPIKAIINX 3aMECTUTENeH, 00pa3yIoIUX, B MOCIEAHEM ClTy4ae, TaKHe TPYIIIIbI, KaK
CF; umn ankunbHas rpynna, coaepxaias CCly), unano, autpo, okco (1.e. =0), CF;, OCF;,
LUKJIOATIKWJI, aJIKEHWT, IUKJIOATKeHWJI, aJJKuHWI, Terepouuk, apui, OR,, SR, S(=0)R.,
S(=0)R¢, P(=0):R¢, S(=0),0R;, P(=0),0R., NRpR¢, NR,S(=0)2R., NRyP(=O)2R,,
S(=0):NRpR;, P(=0);NRyR., C(=0)ORg, C(=O)R,, C(=O0)NRyR., OC(=O)R,, OC(=O)NR¢R.;,
NRbC(:O)ORe, NRdC(:O)NRbRC, NRdS(:O)zNRbRC, NRdP(:O)zNRbRC, NRbC(:O)Ra NN
NRyP(=0):R,, rae R, B kaxxaoMm citydae HE3aBHUCUMO MPEACTABIISIET COO0M BOIOPOI, aJIKHIIL,
LIUKJIOAJIKUJI, AJIKEHWJI, LUKJIOAJKEHNI, aJIKMHUJI, FeTepOoLuKa win apui, Ry, Re n Ry B kaxxnom

CJIy4dac€ HE3aBUCUMO MPEACTABIIAIOT coboit BOOOPOA, aJIKWJI, HUKJIOAJKWII, TETCPOLUKIL, apnuJl UJINU
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ykaszansble Ry and R BMecTe ¢ N, ¢ KOTOpBIM OHU CBSI3aHBI, PU HEOOX OAMMOCTH 00pPa3yIOT
reTepoOLHUKIL; U Re B K&KIOM Cllydae He3aBUCHUMO IMPENCTaBIsieT COOOH A, [IUKJIOAIKIIL,
AJIKEHWI, LIUKJIOAJIKEHWI, AJIKUHWUJI, TETEPOLIMKJII WU apuil. TUNUYHbIE 3aMECTUTENN CAMU MOTYT
OBITH TIPU HEOOXOAMMOCTH 3aMEIICHBI.

TunuyHble 3aMECTUTENH TAKKE BKJIIOUAIOT CIIUPONPUCOSNHEHHbIE WIN KOHIEHCUPOBAHHBIE
LUKJIMYECKHE 3aMECTUTENH, OCOOEHHO CTUPONPUCOSAMHEHHBIN [IMKJIOATKHUIL,
CITUPOIPUCOETMHEHHBIN LIUKJIOAIKEHUJI, CITUPONPUCOEAMHEHHBIN IeTEPOLMKII (32 UCKIIFOUYEHHEM
reTepoapuia), KOHAEHCUPOBAHHBIN LIUKJIOATKUJI, KOHJEHCUPOBAHHBINA IUKJIOATKEHIUIT,
KOHJIEHCUPOBAHHBINA MeTEPOLIUKII MJTH KOHASHCUPOBAHHBIN apPWJI, TI€ BBILIEYTTOMSIHY ThIH
LUKJIOATIKUJI, LIUKJIOAJTKEHUJI, TETEPOLIMKIT U APUITbHBIN 3aMECTUTENIA CAMH MOTYT OBbITh TIPU
HEOOXOIUMOCTH 3aMEIIEeHBI.

[0089] TepMUH «reTepOLMKIOATKIIDY WIH KIUKJIOTE€TEPOATKIII» OTHOCUTCS K
HACBILICHHOMY WUJTH YaCTUYHO HACBIIIEHHOMY MOHOLIMKJIMYECKOMY, OULIMKITUIECKOMY HITH
MOJIUIUKTMYECKOMY KOJIbILY, COAEp KaIleMy MO MEHBIIeH Mepe OMH reTepoaToM, BhIOPaHHBIH
W3 TPYNIIbL, COCTOALIEH U3 a30Ta, CEPBI U KUCIOPOA, MPEANOUYTUTEIBHO OT 1 10 3 rerepoaToMoB
10 MEHbLIEH Mepe B OAHOM Kouiblie. Kaxxnoe K0oabLo NpeanouTUTENbHO ABstercs 3-10-
YJIEHHBbIM, 0oJiee MPeArnoYTUTEIbHO 4-7-uneHHbiM. [IpuMepsl TOaX OAsIIuX
reTEePOLMKJIOATKWIBHBIX 3aMECTUTENEN BKJIFOYAKOT, HO HE OTPAHUYUBAKOTCS UMHU, MUPPOTUANI,
TeTparuaApoPypuI, TETPAruaIpoTHOPYpaHIIL, TUIEPUAIII, TUIEPA3UII, TETPArHAPOITHPAHIIL,
mopdonuno, 1,3-anazenan, 1,4-nuazenan, 1,4-okcazenan u 1,4-okcaruanan. ['pynmna moxer
OBITb TEPMHUHAIBHOH IPYNION MM MOCTHKOBOH IPYIIION.

[0090] TepMHUH «MKJIOATKEHU» OTHOCUTCS K YACTUYHO HEHACBIIEHHON LIMKIMYECKOU
yIJIEBOAOPOAHOM rpyrne, coaepxkamiei oT 1 1o 4 koneu 1 ot 3 10 8 aTOMOB yrjeposia B KOJbLE.
ITpumepbl TAKUX PYII BKIFOYAIOT HUKJIOOYTEHU, IUKJIONEHTEHUI, [IMKJIOT€KCEHIT U T.]I.
«3aMeIIeHHbIN UKJIOATKEHUID) OTHOCUTCS K LUKJIOAJKEHUJIOBOU IPYIINe, 3aMEIIEHHON e1le
OJTHUM 3aMECTHTEJIEM, IIPEATIOUTUTENBHO 1-4 3aMeCTUTEIsIMH, B JIFOOOH TOCTYITHOH TOUKE
MPUCOETUHEHUSI. T UMUYHBIE 3aMECTUTEIN BKJIFOUAIOT, HO HE OTPAHUYUBAIOTCS UMH, OAHY WU
HECKOJIbKO U3 CJIENYIOIHX TPYIIT. BOAOPO, rajioreH (HanpuMep, OUH rajoreHConep Kaiui
3aMECTHTEN b HJI HECKOJIbKO TaJIOTeHCOAEPIKAINX 3aMECTUTeNeH, 00pas3yroInX, B OCIETHEM
ciydae, Takue rpynnsl, kak CF; nnn ankunbHyro rpymnny, coaepxainyo CCly) , nuaHo, HUTPO,
okco (t.e. =0), CF;, OCF3, UMKIOATKII, aJIKEHWI, UUKJIOAJTKSHUJI, aIKHHUJI, T€TePOLIUKIL, apHJI,
ORg, SRy, S(FO)Re, S(=O0)2R¢, P(=0)2R¢, S(=0),0Rc, P(=0);0Rc, NRyRc, NRpS(=O)2Rc,
NRyP(=0)2Re, S(=0)2NRpRc, P(=0);NRpR., C(=0)ORg, C(=O)R,, C(=O)NRyR., OC(=O)R,,
OC(=O)NRyR;, NRyC(=0)OR,, NR4C(=O)NRyR., NR¢S(=O),NRyR¢, NR4P(=0),NRyR,,
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NRyC(=0)R, ummu NRyP(=0):R¢, re R, B kaxaoM cirydae He3aBHUCUMO MPEICTABIISIET COOOM
BOZIOPOJ, aJIKWJI, LIUKJIOAJKUJI, AJIKEHUJI, LIUKJIOAJIKEHWJI, aJIKWHUJI, TeTePOLIUKI Uin apui;, Ry, R
1 Ry B Ka)X1OM ciydae HE3aBUCUMO IPEICTABIAIOT COO0I BOAOPOA, aJIKIII, LIUKIIOAJIKHIIIL,
reTepOoLHKII, apuil, MK yKazaHHble Ry, and R; BMecTe ¢ N, ¢ KOTOpbIM OHM CBSI3aHBI, TIPU
HEOOXOAUMOCTH 00Pa3yIOT IeTepOLHKI;, U Re B KaXKOM CiIydae He3aBUCHMO MPEICTABIISIET
co00I1 aNKWI, UKJIOATIKHJI, AJIKEHIJI, IUKJIOAIKEHNIT, AIKUHUI, TeTEPOLIMKII TN apUJL.
Tunu4Hble 3aMECTHTEH CAMH MOTYT ObITh MPH HEOOXOAMMOCTH 3aMelleHbl. TUITHYHbIe
3aMECTUTENH TAK)Ke BKIIFOUYAIOT CIUPONPUCOEIUHEHHBIE NN KOHAEHCUPOBAaHHbIE [TUKIMYECKUE
3aMEeCTUTEITH, OCOOEHHO CIIMPONPUCOSTNHEHHBIN IUKIIOAIKIII, CIIUPONPUCOSTMHEHHBIN
LIUKJIOAJIKEHIII, CIIMPOIIPUCOCIUHEHHBIH IT'eTEPOLMKII (32 UCKIIFOUEHUEM reTepoapuia),
KOHJIEHCUPOBAHHBII [IUKJIOAJNKIII, KOHAEHCHPOBAHHBII LIMKJIOAIKEHWUII, KOHAEHCUPOBaHHbBIN
reTePOLMKII WJIN KOHAEHCUPOBAHHBIN apull, TA€ BBIIEYTTOMSIHYTHIN [IUKJIOATKHUIL,
LIUKJIOAJIKEHUII, TETEPOLUKII  APHIIbHBIE 3aMECTUTENN CAMHU MOTYT OBITh TIPU HEOOXOUMOCTH
3aMellEeHbl.

[0091] Tepmun «apuim» OTHOCHTCA K LIUKIUYECKUM apPOMATHYECKUM YTIJI€BOAOPOIHBIM
rpyImmnam, KOTOpble UMEIOT OT 1 10 5 apoMaTHUeCKUX Kojel, OCOOEHHO K MOHOLIMKITHYECKIM
W OWIUKIIMYECKUM IPYTIIaM, TaKUM Kak ¢peHm, Oudernn nuinn HadTi. [1pu conepxannu
ABYX UM OOJiee apOMaTUYECKHUX KoJiell (OMLMKIMYECKUX U T.J.) apOMaTHYECKHe KOJIbLa
ApUJIBLHOM IPYyMIIbI MOTYT OBITH COENMHEHBI B OAHOH TOUKe (Harpumep, oudennn) mmm
CKOHJIEHCUPOBaHbI (Harpumep, HaQTui, GeHAHTPEHW U T.11.). TepMUH «KOHIEHCUPOBAHHOE
apOMaTHYeCKOE KOJIBIIO» OTHOCUTCS K MOJIEKYJIIPHOH CTPYKType C ABYMsI Mt Ooee
apOMaTHYECKUMH KOJIbLIAMH, T7I€ 1B COCEAHUX apPOMATHYECKHUX KOJIbLIA UMEIOT J1Ba OOLINX
aToMa yrieposa. «3aMeIleHHbII apiiD OTHOCUTCS K apHJIbHOM TpyIIIe, 3aMeLeHHON OTHUM
VI HECKOJIbKMH 3aMECTHTEISIMH, MPENNOYTHTENBHO 1-3 3aMecTuTensiMu, B JTF0O0H JOCTYITHOM
TOUKE MPUCOEeTUHEHHs. TUMTHYHbIE 3aMECTUTENN BKJIIOYAIOT, HO HE OTPAaHUYNUBAIOTCS UMY, OJTHY
WJIA HECKOJIBKO U3 CIIEAYIOIIHX TPYIII. BOIOPO, TaJIOreH (HanpuMep, OHH CONep Kalui
rajIoTeH 3aMECTHUTEIb WJIM HECKOJIBKO COMEPIKAIUX TaJIOTeH 3aMECTHTENEH, 00pa3yroImux, B
nocjeIHeM ciydae, Takue rpynnsl, kak CF; unn ankunbhas rpynna, coaepxaias CCly), unano,
HUTPO, 0kcO (T.e. =0), CF3, OCF3, Luki10anku, ajJkeHI, IUKIOaJKeHI, aIKUHUT,
rereponukl, apui, OR,, SR,, S(FO)R., S(FO)R., P(=0),Rc, S(=0),0R,, P(=0),0R., NRR.,
NRpS(=0)2Re, NRpP(=0):Rc, S(=0):NRgR;, P(=0);NRyR., C(=0)ORy, C(=O)R,, C(=O)NRR,
OC(=O)R,, OC(=O)NRpRc, NRyC(=0)ORe, NR4C(=O)NRpR., NR4S(=0):NR4R,
NR¢P(=0),NRpR., NRyC(=O)R, nnu NRyP(=0),R., rae R, B kaxxaoMm cirydae He3aBUCUMO

npeaAcCTaBIIsICT coboii BOOOPOA, AJIKWJI, HUKJIOAJIKHWII, AJIKCHUJI, TUKJIOAJKCHUJI, aJIKUHUJIL,
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retepounkI win apuit, Ry, Re 1 Ry B kaxmom ciiydae He3aBUCUMO MPENCTABIISIOT COOOM
BOJIOPO, AJIKWJI, LIMKJIOAJIKWJI, TETEPOLIMKJI, apwil, Win yka3aHHble Ry, 1 Re BMecTe ¢ N, ¢
KOTOPBIM OHHM CBSI3aHBI, IPHU HEOOXOAUMOCTH 00pa3yIoT reTeponuki; U R, B KakIoM ciyyae
HE3aBUCHUMO IPENCTABIIAET COOOM KU, UKJIOAIKII, ANKEHW, LIUKJIOAJIKEHUII, aJIKUHIII,
reTepOLIMKII WK apuil. TUITHYHBIE 3aMECTUTENH CAMU MOTYT ObITh PU HEOOXOIUMOCTH
3aMelleHbl. TUIUYHbIE 3aMEeCTUTENIEH TaKKe BKIIIOYAIOT KOHACHCUPOBAHHBIE LIUKJINYECKUE
IPYIIBL, OCOOEHHO KOHAEHCUPOBAHHBIN [IUKJIOAJIKWII, KOHIEHCUPOBAHHBIN LIMKJIOATKEHHI,
KOHJIEHCUPOBAHHBIN reTePOLIUKI WJIM KOHAEHCUPOBAHHBIN apuJl, IA€ BILIECYIOMSIHYThIE
LUKJIOAJIKUJIbHBIE, IUKJIOAJKEHUIbHBIE, T€TEPOLIMKINYECKIE U apUIIbHBIE 3aMECTUTENIN CaMHU
MOTYT OBITh TIPU HEOOXOJUMOCTH 3aMELICHBI.

[0092] TepmuH «Onapui» OTHOCUTCS K IBYM apHIIbHBIM IPYIINAM, CBS3aHHBIM MTPOCTON
cBs13bt0. TepMuH «OureTepoapmirn» OTHOCHTCS K ABYM IeTepOAPHIIbHBIM IPYIINaM, CBS3aHHBIM
MIPOCTOMN CBA3BI0. AHAJIOTUYHO, TEPMUH «T€TePOAPUI-apUI» OTHOCUTCA K FeTepoapuiIbHON
rpynne u apujbHOHN IPyMIe, CBsI3aHHBIM MPOCTON CBSI3bI0, U TEPMUH «ApUJI-TeTepOapuI»
OTHOCHTCs K ApWJIBHOM IPyMIIe U FeTepOAPUIbHOMN IPYIIE, CBSI3aHHBIM MIPOCTOHU CBsI3bI0. B
HEKOTOPBIX BAPHAHTAX OCYINECTBJICHUS H300pEeTEeHHsI KOJMYECTBO AaTOMOB KOJIbIIA B
reTepoapuIIbHOM W/WIIA apUIIBHOM KOJIbLIE UCTIONB3YETCs ISl YKa3aHUs Pa3MePOB apUIIbHOTO
WJIU FeTEePOAPUIIBHOTO KOnbLa B 3aMmecturessax. Hanpumep, 5,6-rerepoapuii-apui OTHOCUTCS K
3aMECTUTENII0, B KOTOPOM S-UJIEHHBIM MeTepOapuil CBsI3aH ¢ 6-4JIEHHON apUJIbHON TPYIIION.
Jlpyrue KOMOMHAIMY M pa3Mephl KOJIeIl MOTYT ObITh YKa3aHbl aHAJIOTUYHBIM 00pa3oM.

[0093] Tepmun «xapOOIMKID) TN «KapOOHOBBIN IIMKID) OTHOCHTCS K IMOJHOCTBHIO
HACBIIIEHHON MJIM YaCTUYHO HACBIIIEHHON [UKJINYECKON YIJIEBOJOPOAHOM IpyIe,
coaepskaieit ot 1 1o 4 xosew v ot 3 70 8 AaTOMOB yIJIEPO/a B KOJIbLE, WU K LIUKJIUYECKUM,
apOMAaTHYECKUM YIJIEBOJOPOAHBIM I'PyNaM, UMEKLNM OT 1 10 5 apoMaTUYeCKux KoJjell,
0COOEHHO MOHOLIMKIINYECKUE HITH OUIMKJINYECKHUE TPYIIIbL, TAKUE KaK (GeHI, OudeHn uitu
HadTrn. TepMuH «kapOOLMKID BKIFOUAET [UKJIOATKII, [IUKJIOATKEHIII, [IUKJIOATKUHIIT H apHJL,
KaK OTpPENeJIeHO BbIe. TepMUH «3aMeIeHHbIH KapOOLUKIDY OTHOCUTCS K KapOOLUKITY HITH
KapOOLMKIMYECKUM TPYIIaM, 3aMEIEHHbIM OTHUM WJIN HECKOJIBKIMHU 3aMECTUTEISIMH,
NPEATIOYTUTENBHO 1-4 3aMecTHTENsIMHU, B JIFOOOH TOCTYITHOH TOUKE MPUCOSANHEHUs. TUITHYHbIE
3aMECTUTENH BKIIIOYAIOT, HO HE OTPAaHUYMBAKOTCA UMH, OITUCAHHBIE BBILIE AJIs1 3aMELIEHHOTO
LUKJIOAJIKUJIA, 3aMELIEHHOTO LIUKJIOAJKEHUIA, 3aMEIIIEHHOIO IUKJIOAJIKMHIIIA U 3aMEILEHHOIO
apwia. TUNUYHBIE 3aMECTUTENH TAKXKE BKJIFOYAIOT CIIUPONPUCOCANHEHHbIE WIH
KOH/IEHCHPOBAHHBIE [IUKJINYECKHE 3aMECTUTEINH B JIFOOOH JOCTYIHOMN TOUKE MIJIM TOYKAX

NPUCOEIMHEHUS, OCOOEHHO CITUPONPUCOEANHEHHBIN LIUKIIOAIKIII, CITIPONPUCOESTUHEHHbIN
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LIUKJIOAJIKEHIII, CIIUPOTIPUCOESINHEHHBIN T€TEPOLMKII (32 UCKIIFOUEHUEM reTepoapuia),
KOHJ€HCUPOBAHHBIN LIMKJIOANKIII, KOHAEHCUPOBAHHBII LIMKJIOAIKEHWI, KOHEHCUPOBaHHbBIN
reTepOLMKII WM KOHACHCUPOBAHHBIN apuJl, I/I€ BbIIEYTIOMSHYThIE LIUKJIOAIKUIIbHBIH,
LIUKJIOAJIKEHUJIbHBIN, T€TEPOLUKINUECKUN U apUIIbHBII 3aMECTUTEIN CaMH MOTYT OBbITh IPH
HEOOXOAMMOCTH 3aMEIIEeHBbI.

[0094] TepMuHBI «reTEPOLUKIY U «TE€TEePOLMKINYECKUN» OTHOCATCS K MOJHOCTBIO
HACBILIEHHBIM HJIM YaCTUYHO WJIM MOJIHOCTHIO HEHACBIIEHHBIM, BKJIFOUasi apoMaTH4eckue (T.e.
«TeTepOAPIIIbHBIEY) IUKJINYECKUE TPYIIbI (HApUMeEp, 3-7-4JIeHHbIe MOHOLUKInYeckue, 7-11-
YJIeHHbIE OUIMKINYECKHE WIN 8-16-4IeHHbIE TPULIMKINIECKHE KOJIBLIEBbIE CHCTEMBI), KOTOpPbIE
UMEIOT T10 MEHbIIIeH Mepe OANH reTepoaToM IO MEHbIIEH Mepe B OHOM YIJIepOCOAEpIKaLEM
kosbLie. Kaskmoe KOJbLo reTepOLUKIMUECKO MPYIIITbl HE3aBUCUMO MOKET ObITh HACBIIIIEHHBIM
WJIM YaCTUYHO, WM MOJIHOCTBIO HEHACBIIEHHbIM. Kajk0€e KOJIbI0 reTepOLUKINYeCKO MPyIIbl,
cofiepIKalee rerepoaTomM, MOXKET UMeTh 1, 2, 3 uiu 4 reTepoaToMa, BBIOPAHHBIX U3 TPYIIIIEL
COCTOsIIIIeN U3 aTOMOB a30Ta, aTOMOB KHCJIOPO/ia U aTOMOB CEpbI, I'7le TeTepoaTOMbI a30Ta U
cepbl MPU HEOOXOIUMOCTH MOTYT OBITh OKHCJIEHBI, U T€TEPOATOMBI a30Ta MTPH HEOOXOTUMOCTH
MOTYT OBbITh KBaTEpPHNU30BaHbI. (TePMHUH «reTepoapiinyMy» OTHOCHUTCS K T€TepOapHIIbHON
rpymnne, Coaepskalieil YeTBepTUYHbIN aTOM a30Ta U, CJIE€0BATENbHO, MOJIOKUTEIbHO
3apspKeHHOMN ). [eTeporukindeckas rpymnmna MOXeT ObITb IPUCOEANHEHA K OCTAIbHOW YacTH
MOJIEKYJIbI Y JIFOOOT0 reTepoaToMa Uil aTOMa YIJIepo/a KOJIbLA MITH KOJBLIEBOH CUCTEMBL
TunuyuHble MOHOLIMKJINYECKHE MeTEPOLUKINYECKHUE MPYIIbl BKJIOYAIOT a3€TUANHUIL,
MUPPONUANHNI, TUPPOIIHIL, MUPA30IUI, OKCETAaHWII, MUPA3OJUHII, UMHAA30JIHIL,
MMUJIA30JMHII, UMUIa30JUAUHII, OKCA30JIUJI, OKCA30IUANHIII, N30KCA30IUMHII, U30KCA30JIUJI,
THUA30JIWJT, THAAWA30JIHI, THA3OJUANHIII, H30THA3O0JIIII, H30THA3OJUANHILI, QypHII,
TeTParuapOoPypuI, THSHII, OKCAAUAZ0NIII, TUIICPUINHILI, MUMEPA3UHIII, 2-OKCOMUIIEPA3UHII,
2-OKCONMUNEPUINHUII, 2-OKCOMUPPOIOAUHNI, 2-0OKCOA3ECTTHHIII, A3€TTHHMUIL,
rekcarujpoaAna3enuHmI, 4-MUNepuaOHNI, MUPUANI, MUPA3UHIII, TUPUMUIUHII, TUPUIA3UHUIIL,
TPHUA3HHWII, TPUAZOJIWIL, TETPASOIHII, TETPArHAPONHPAHII, MOPGOIUHIII, THAMOP(OIHHIT,
THAMOPPOTHHWICY bGP OKCH, THAMOPONUHIIICYIb(OH, 1,3-11okconan u rerparuapo-1,1-
OUOKCOTHEHHI U T.1.. THUNHUYHbIe OMIHUKINYECKHE TeTePOLUKINIECKHE TPYIIbI BKIIOYAIOT
WHJIOJINJI, MHIOJUHIII, U30MHIOINII, OEH30THA30JIMI, OEH30KCA30 111, OEH30KCaIUA30JINIL,
oenzoruenmn, 6en3o[d|[ 1,3 | nuokconun, qurunpo-2H-6en30[b][1,4]okcas3uH, 2,3-
nuruapobenso| ][ 1,4 | nHOKCUHWIT, XUHYKJITUAHHUI, XUHOJUHII, TETPATHIPOU30X HTHOJTHHHIJL,
W30X MHOJIMHWJI, O€H3UMUAA30IUI, OSH30MMPaHWIT, MHAOIM3UHILL, OeH30]ypu,

oenzodypazanmi, guruapodensofd]okcaszon, XpOMOHMI, KyMapUHILUIL, O€H30MUPaHUI,
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LIUHHOJIMHWI, XUHOKCAJTMHIJI, THAA30JIUJI, APPOIONUPHINI, GypornmupuauHuI (Takol Kak
bypol2,3-clmupununamn, ¢ypo[3,2-b|mupununmn] wim ¢pypo[2,3-bmupuanam),
OUTHIPOU3ONHIOIIII, TUTHAPOXUHAZOIUHII (TaKOH Kak 3,4-Iuruapo-4-okco- XUHA30JIUHIIN),
TPUAZUHWIA3ENUHUI, TETPAruIPOXUHOINHIIL U T.11.. TUNNYHbIE TPULIUKIINYECKHE
reTepOLMKINYECKHIE IPYIIBI BKIFOYAIOT KapOa3onui, OeH3ua0mI, (PeHAHTPOIHHII,
aKpUIUHII, QEHAHTPUAUHUII, KCAHTEHW U T.11..

[0095] «3aMeIeHHbIN TeTePOLUKII» U «3aMEeIleHHbIN reTepOLUKINIECKUiD (TaKoH Kak
«3aMENIeHHbIN reTepoapuiny) OTHOCSITCS K FETEPOLMKITY WM MeTePOLIMKIMIECKUM TPYIIaM,
3aMeIIEHHBIM OAHUM WJI HECKOJIBKUMH 3aMECTUTENSIMH, MPEANIOYTHTEIBbHO 1-4
3aMECTUTEIISIMH, B JIFOOOW TOCTYTHOH TOUKE MPUCOSANHEHUS. TUITHYHbIE 3aMECTUTENN
BKJIFOYAKOT, HO HE OTPAHUYUBAIOTCS] MU, OJHY WJIM HECKOJIbKO U3 CIIEAYIOIINX TPYIII: BOAOPO,
rajioreH (Harpumep, OUH TaJOreHCONEP KAl 3aMEeCTUTENb UJTH HECKOJIBKO
raJIOTeHCOIEPIKAIINX 3aMeCTUTENeH, 00pa3yIoIUX, B MOCIEAHEM ClTy4dae, TaKhe TPYIIbl, KaK
CF, nwnu ankunpHas rpynna, cofepskamas CCly) , nuano, autpo, okco (1.e. =0), CF3, OCF3,
LUKJIOATIKIJI, aJIKEHWT, UKJIOATIKeHWI, aJJKUHWI, Terepouuk, apui, OR,, SR, S(=0)R.,
S(:O)zRe, P(:O)zRe, S(=O)20Re, P(=O)20Re, NRbRc, NRbS(:O)zRe, NRbP(:O)zRe,
S(=0):NRpR¢, P(=0)2NRyRc, C(=0)ORg, C(=O)R,, C(=O0)NRyR, OC(=O)R,, OC(=O)NR¢R.;,
NRyC(=O)OR¢, NR4C(=O)NRyR, NR4S(=0),NRyR., NR¢P(=0),NRyR¢, NR,C(=O)R, nnm
NRyP(=0),R,, rae R, B kaxxaoMm citydae He3aBIUCUMO MPEACTABIISIET COOOM BOJOPOI, aJIKHIIL,
LUKJIOAJTKUJI, AJIKSHUJI, IUKJIOATKSHIIT, aIKUHIJI, TeTEPOLMKI Wiu apui, Ry, Re and Ry B
KaXJIOM CJIy4ae He3aBHCUMO MPEICTABISIOT COOOH BOAOPOA, AJIKHII, IUKIOAIKII, T€TePOLIUKII,
apwi1, wim ykasansble Ry, and R, BMecTe ¢ N, ¢ KOTOpBIM OHH CBSI3aHBbI, TPU HEOOXOTUMOCTH
00pa3yroT reTepouKI;, U Re B KaXKIOM Cllydae HE3aBHUCUMO MPEACTABIISIET COOOM aKuII,
LUKJIOATKHUJI, aIKEHII, IUKJIOAJTKEHUJI, AIKUHWI, TETEPOLUKIT WiIu apwl. TunudHbie
3aMECTHTEJIM CAMU MOTYT OBbITh MPU HEOOXOMUMOCTH 3aMelleHbl. TUITHYHbIE 3aMeCTUTETH
TaKKe BKJIFOUYAIOT CITUPONPUCOSIUHEHHBIE JIM KOHIEHCUPOBAHHBIE [IMKINYECKUE 3aMECTUTENN
B JTFOOOH TOCTYITHOM TOYKE MJTU TOYKAX MPUCOSAMHEHHSI, OCOOCHHO CITUPONPUCOETUHEHHBIN
LUKJIOAJIKUJI, CITIUPOTIPUCOETMHEHHBIN [IUKJIOATKEHIT, CITUPOTNPUCOSIUHEHHBIN TeTePOLHKII (32
UCKJTFOYSHHEM reTepoapuiia), KOHIEHCUPOBAHHBIN IUKJIOATKUJI, KOHIEHCUPOBAHHBIM
LUKJIOAJKEHWJI, KOHICHCUPOBAHHBIN T€TEPOLIMKII MJIH KOHICHCUPOBAHHBIN apuJl, T1e
BBIIEYTIOMSIHY ThI€ LIMKJIOAJKUIIbHBIN, [IUKJIOANKEHUIbHBIN, TETEPOLUKINIECKUN U apUIIbHBIH

3aMECTUTECIIU CaMU MOTYT OBITh npu HGO6XOI[I/IMOCTI/I 3aMCIICHBI.

=0
[0096] Tepmun «okco» OTHOCHUTCSI K TPYIIIE 3aMECTUTENS, KOTOPasi MOXKET OBITh

MPUCOCANHEHA K aTOMY YIJIEpOaa KOJIbLia Kap6OHOBOFO LHUKJIa WKW TETCPOHUKIIA. Korna okco-
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3aMECTUTENbHAs IPyNna NPUCOCIUHIETCS K aTOMY YIJIEPOJHOIO KOJIbLA B ApOMAaTUYECKON
rpyIe, HanpuMep, ApUIbHON WU FeTEPOAPUIIBHOMN, CBSI3U B ApOMATUYECKOM KOJIbLIE MOTYT

OBITH MeperpynInyupoBaHbl IJIs YAOBJIETBOPEHUs TpeOOBaHUIO BaJeHTHOCTH. Hanpumep,

O
| NH
MUPHUIUH C 2-0KCO-3aMEIIEHHOMN IPYyIION MOXKET UMETb CTPYKTYPY Z KOTOpast TAKXKe
OH
~N
=

BKJIFOYAET €ro TAyTOMEPHYIO Gopmy
[0097] TepMuH «aTKUIaMUHOY» OTHOCHUTCS K rpyrre, umeromei ctpykrypy -NHR’, roe R’
NpeACTaBIsieT COOOH BOJOPOA, AJIKHII HITH 3aMELICHHBIN KW, IUKJIOAJIKIII FITH 3aMELCHHbIH
LUKJIOAJIKUJI, KaK ONPENESIEHO B JAHHOM JOKyMeHTe. [Ipumeps! ankuiaaMuHOIPyNn BKIKOYAOT,
HO HE OIPaHMYUBAKOTCS UMHU, METUIIAMUHO, STUJIAMUHO, H-NPOMUJIAMHUHO, U30MPONUIAMHHO,
LUKJIONPONUIIAMUHO, H-OyTHIIAMUHO, TPET-OyTHIIAMHUHO, HEOTIEHTHJIAMUHO, H-NIEHTUIIAMUHO,
reKCUJIAMUHO, LIMKJION€KCHIIAMUHO U T.I1.

[0098] TepMuH «IUANKUIAMUHO» OTHOCHUTCSA K Tpymmne, umeroiieit ctpykrypy -NRR', roe
kaxnbii R u R' He3aBucuMoO npencraisier COOON aiKuiI TN 3aMELIEHHBIH aJIKHJI, LIUKIIOAJKIIT
WJIU 3aMELIEHHBIN [UKJIOAIKWII, HUKJIOAJKEHUI WIN 3aMEIIeHHbIA LIUKJIOAIKEHUI, ApUJT WIH
3aMELIEHHBIN apuJl, FeTEPOLUKII UJIK 3aMELIEHHbIN TeTePOLUKII, KaK ONPEAENIEHO B JaHHOM
nokymeHrte. R 1 R’ MoryT ObITh OMHAKOBBIMH WJIM PAa3HBIMH B AUANKUIAMUHO-(pparMeHTe.
IIpumeps! IUATKUIAMUHO TPYII BKJIOYAKOT, HO HE ONPAHUYMBAKOTCS UMH, AUMETUIIAMUHO,
METWITHIIAMUHO, JUITHJIAMUHO, METHJIPOMMIAMUHO, TU( H-IIPOIIIII)aMUHO,
AU(M30NPOTTHI)aMUHO, TU(LIUKJIOTIPOITHII ) aMUHO, AU(H-O0yTHIT)aMUHO , TU(TPeT-OyTHII)aMUHO,
IU(HEOTIEHTHIT)AMUHO, TU(H-TIEHTHII)aMUHO, TH(TE€KCUIT)aMHHO, TU(LIUKIOTeKCHII)aMUHO U T.I1.
B HekoTOpBIX BapuaHTax ocyuiecTBieHus: n3obperenus: R u R’ csizanbl ¢ obpa3zoBanuem
LUKJINYECKOH CTPYKTYpHL [lonyueHHas: HUKJINYecKas CTPYKTypa MOXKET ObITh apOMaTUYECKON
UM HeapoMaTudeckoi. [Ipumepsl nosy4eHHON HUKINYECKOW CTPYKTYPBI BKIIFOUYAOT, HO HE
OrPaHUYMBAIOTCS MU, a3UPUAHHIIL, TUPPOIUANHII, TUIEPUIUHILII, MOPG OJMHIII, TTUPPOJIUIL,
UMHUAA30IW, 1,2,4-TprUasosiiil U TETPa3OIHIL

[0099] TepMUHBI «TaJIOTeH» WJIH «TaJio» OTHOCSITCS K XJIOpY, OpoMy, GTOpy wiu iony.
[0100] TepMuH «3aMelEHHBII» OTHOCUTCS K BAPUAHTAM OCYILIECTBIICHUS H300PETEeHUs, B
KOTOPBIX MOJIEKYJIa, (ParMEHT MOJIEKYJIbI MIIH TPYIINa 3aMeCTUTENS (HapuMep, aJIKIIIbHAs,
LUKJIOAJKUJIbHAS, AKEHUJIbHAS, UKIIOAJIKEHUIIbHAS, AJIKHHUJIbHAS, T€TePOLIMKINYECKasl NN

apuibHas TPyINa WK JiFo0ast Apyrasi FPyNIa, pacKpbITasi B HACTOSIIIEM JTOKYMEHTE) 3aMelleHa
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OJIHUM WJIM HECKOJIbKUMH 3aMECTUTEIISIMH, €CJIU MO3BOJISIET BAIEHTHOCTD, IPEANOYTUTENBHO OT
1 no 6 3amecTuTeneli B 000N HOCTYIMHON TOUKE MPUCOEUHEHNs. TUITHYHbIE 3aMECTUTENN
BKJIFOUAIOT, HO HE OTPAHUYMBAIOTCS] UMM, OJIHY MJIM HECKOJIBKO U3 CJIEAYIOIIUX TPYII: BOAOPOL,
rajoreH (HarpuMep, OJUH rajJoOreHCOAeP KaIlUil 3aMeCTUTENb WU HECKOJIBKO
raJIOTeHCOMIEePIKAIINX 3aMecTUTeNell, 00pa3yIoINX, B IIOCIEAHEM ClIydae, TAKUE IPYIIIIbL, KaK

CF, umm ankunbHas rpynna, conepxaias CCly), unano, Hutpo, okco (1.e. =0), CF3, OCFs3,

AJTIKWJI, TaJIOT€H3aMEIIeHHbBIN aJTKWJI, UKIOAJIKIL, aJKEHUJI, [IMKJIOAJKSHII, aJIKUHIUJI,
rerepouuki, apuii, OR,, SR,, S(=0)R., S(=O):R., P(=0),:R,, S(=0),0R,, P(=0),0R., NRyR,
NRpS(=0)2Re, NRoP(=0)sRe, S(=0):NRyR;, P(=0):NRpRc, C(=0)ORy, C(=0)R,, C(=O)NRpR,
OC(=0)R,, OC(=O)NRpR., NRyC(=0)OR., NR4C(=O)NRyR., NR¢S(=0)2NReR.,
NR4P(=0):NRyR;, NRyC(=0)R, unmu NRyP(=0):R,, rne R, B xaxxnom ciiydae He3aBHCUMO
MPECTaBIIsIET COOO0I BOIOPOI, AJIKHI, [IUKJIOATKIIL, ATKSHI, [TUKIOATKEHIT, aJIKIHMUIT,
rerepouuk win apuit; Ry, Re 1 Ry B koM ciiydae HE3aBUCUMO MPEACTABIISIOT COO0i
BOJIOPOJ, aJIKWJI, LUKJIOAJIKHJI, TeTEPOLIMKII, apyJl, FUT yka3aHHbIe Ry, and R Bmecte ¢ N, ¢
KOTOPBIM OHH CBSI3aHBI, IPU HEOOXOUMOCTH 00Pa3yIOT reTepOHKT, 1 R, B KaXKIOM ciiydae
HE3aBHCHUMO MPEACTABIISIET COOON aJIKWII, IUKJIOAJKUJI, aJIKEHWJI, HUKJIOAJTKEHUJI, aJIKUHUIL,
reTepOLMKII UJIN apujl. B BBIIEYIOMSIHY THIX TUITUYHBIX 3aMECTUTEIIAX TAKUE FPYIIIBI, KaK
AJTKWJT, TUKJIOAJIKIIT, QJIKEHIT, AJIKUHII, [IUKJIOANKEHII, TE€TEPOLIUKIT M apUJI, CAMH MOTYT OBITh
npu HEOOXOUMOCTH 3aMelIeHbl. TepMUH «Ipu HEOOXOTUMOCTH 3aMEI€HHBII» OTHOCHTCS K
BapHUaHTaM OCYIIECTBJICHUS H300PETEHHSI, B KOTOPBIX MOJIEKYJa, PparMeHT MOJIEKYJIbI UITH
rpymnIa-3amMecTuTeNb (HanpuMep, ajiKuiIbHasl, LUKJIOATKUIIbHAS, aIKeHUJIbHAS,
LUKJIOAJIKEHUJIbHAS, ATIKUHIIbHASI, TETEPOLIMKINYECKAs W apUJIbHAS TPYTINA WK JTF00ast
Apyras TpyIma, pacKpbiTasi B HACTOSIIIIEM JOKYMEHTE) MOKET MM HE MOXKET OBbITh 3aMeleHa
OIHUM HJIU HECKOJIbKUMHU 3aMECTUTEIISIMH, YKA3aHHBIMH BBILIE.

[0101] Ecnu He yka3aHO MHOE, MPENIoiaraeTcs, 4o o000l rerepoatoM ¢
HEHACBIIIIEHHBIMU BAJICHTHOCTSIMUA UMEET aTOMbI BOJIOPOAA, TOCTATOYHBIE JISi COOTBETCTBUS
BaJIEHTHOCTSIM.

[0102] CoenuHeHus1, OMMUCAHHBIE B JAHHOM U300peTEeHUH, MOTYT 00pa30BaTh COJIH,
KOTOpBIE TAKXKE BXOAIT B 00beM HacTosIIero n3ooperenus. [lonpasymeBaercs, 4To CChUIKA HA
COeMHEHHE 10 HACTOSIIIeMY H300PETeHHIO BKJIFOYAET CChIIKY Ha €ro COJH, €CJTU HE YKa3aHO
uHoe. TepMUH «CoJb(1)», UCIIONB3yEeMbIi B HACTOSIIEM TOKYMEHTE, 0003HAUaeT KUCIIbIE H/UITH
OCHOBHBIE COJI, 0OPa30BaHHBIE ¢ HEOPTAHMYECKUMHU W/WJIH OPTaHUYECKIMH KUCIIOTAMU U
ocHOoBaHusIMU. KpoMme Toro, eciii coefuHeHne, ONMCAHHOE B TAHHOM H300PETeHUH, COISPKUT

KaK OCHOBHYIO 4aCTh, CPCAU MMPOYECTO BKIHOYAOIIYIO B ceOs NMUPUAWH WX UMUAA30]1, U
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KHCJIOTHYIO YacCTh, CPEAH MPOUETO BKIFOYAOIMIYIO B ce0si peHON i KapOOHOBYIO KHUCIIOTY,
MOTyT OBITh 00pa30BaHbl LBUTTEPHOHBI («BHYTPEHHHUE COJINY) M OHHU BKJIIOYAIOTCS B TEPMUH
«conb(1)» B KOHTEKCTE JAHHOTO JOKyMeHTa. PapmalieBTHUECKH puemiieMble (T.€.
HETOKCUYHBIE, (PU3NOJOTMUECKH NTPHUEMIIEMbIE) COJIH SIBIISFOTCS MPEAIOYTUTENbHBIMU, XOTS
APYTHE COJIU TAKXKe MOTYT OBITh HCIIOJIb30BAHBI, HAIPUMED, HA CTAIMSIX BBIIEICHHS WIN
OYHUCTKH, KOTOPbIE MOKHO HCIOJIB30BaTh BO BpeMs nonydeHus. Conu coeHeHNH, ONMCaHHbIe
B IAaHHOM H300peTeHHH, MOTYT ObITh 0Opa30BaHbl, HATIPUMEP, TyTEM B3aUMOACHCTBUS
OTMHCAHHOTO 3/1€Ch COETMHEHUSI ¢ HEKOTOPBIM KOJIMYECTBOM KUCJIOTHI HJTH OCHOBAHHSI, TAKUM
KaK SKBUBAJICHTHOE KOJIMUECTBO, B CPelle, TAKOH Kak cpena, B KOTOPOU COJIb OCAXKIAETCs, WM B
BOJIHOH Cpefie ¢ Moceayomei TnoQuiu3aiie.

[0103] CoennHeHus, OMUCAHHBIE B HACTOSIIEM U300PETEHIH, KOTOPBIE COEePIKAT OCHOBHYIO
9acTh, CPEIU MPOYETO BKIFOYAOINYIO B €051 aMUH HJTH MUPUINHOBOE WM UMHIA30JIbHOE
KOJIBLIO, MOTYT 00pa30BaTh COJH C PA3TUYHBIMUA OPTaHUUECKUMH U HEOPTaHUYECKUMHU
KHUCJIOTaMU. TUIMTUYHBIE COJH, OMYYEHHBIE TOCPEACTBOM 00ABICHUS KUCIIOTHI, BKIIFOYAOT
aneTartsl (HarmpuMep, COJTH, 0Opa3yroIrecs ¢ YKCYCHON KHUCIOTOM UITH TPUTAJIOreH3aMEIIEHHOH
YKCYCHOW KHUCJIOTOH; HanpuMep, TPUPTOPYKCYCHON KUCIIOTOI), aiUTIaThl, aIbIUHATBI,
ackopbaTel, acrapTaThl, 0€H30aThI, OEH30JICYIbGOHATHI, OUCYIb(aTHI, OOpaThI, OyTHPATHI,
uTparthl, kKampopaTel, kKampopcynb(OHATHI, UKIONEHTAHIIPOIMOHATDI, AUTJIFOKOHATBHI,
nonenmicyibdatel, STaHCYIb(POHATHI, (PyMapaThl, MIIOKOTeNTAHOATHI, MIHLEepPodochaTsl,
reMUCYJb(aThl, FeNTaHOATHI, FeKCAHOATBI, TUAPOXJIOPUABI, THIPOOPOMUIBI, TUAPOHOIUABI,
T'HAPOKCHUITAHCYIB(OHATHI (HarIpumep, 2-rUIPOKCHITAHCYIb()OHATHI), TAKTAThI, MaJIEaThI,
MeTaHCYIb(QOHATHI, HapTATUHCYIb(POHATHI (HaTpuMep, 2-Ha(TamTuHCYIb(OHATHI), HUKOTHHATHI,
HUTPAThI, OKCAJIATBI, IEKTUHATHI, NEPCyIb(aTsl, (HEHUITPOMTUOHATHI (HApUMep, 3-
(enmnnponroHatsl), pocdarsl, MUKPATHI, MUBANATHI, TPOMUOHATHI, CATUIMIIATHI, CYKIIMHATHI,
cynbdaTel (Hapumep, CysibhaTbl, 00pa3OBaHHBIE C CEPHOM KUCIIOTOM), CyIb()OHATHI, TAPTPATHI,
TUOLMAHATBHI, TOJIYOJICYIb(POHATHL, TAKUE KAK TO3UJIATHI, YHAEKAHOATHI U T.11.

[0104] CoennHeHus1, OMUCAHHBIE B JAHHOM U300pETEHUH, KOTOPBIE CONEPIKAT KUCIOTHYIO
9acTh, CPEIU MPOYETO BKIIFOYAOINYIO B ce0s1 peHos mim KapOOHOBYIO KUCIIOTY, MOTYT
00pa3oBaTh CONU C PA3IMYHBIMH OPraHUIECKUMU 1 HEOPTAHUYECKUMH OCHOBAHUSIMHL.
Tunu4yable OCHOBHBIE COJIM BKJIFOYAIOT COJTM AMMOHHS, COJIM MIEJIOYHBIX METAJIOB, TAKUE KaK
COJIM HATPUS, JIUTHS U KU, COJIU INEIOYHO3EMEIbHBIX METAJUIOB, TAKUE KaK COJIM KaJIbIHs U
MarHusi, COJIM C OPraHNYEeCKUMH OCHOBAHUSAMH (HAIpUMep, OPraHMYECKIMH aMUHAMH ), TAKUMH
Kak OEH3aTHHBI, TULUKJIOTeKCUIIAMUHBL, ruapadbaMunbl (0OpasosanHble ¢ N,N-

ouc(nerunpoabuerun)sTuineHquaMuHoM), N-meTui-D-riokamunel, N-metun-D-rimukamusbl,
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TpeT-OyTHIIAMHHBI U COJIM ¢ AMUHOKHCJIOTAMH, TAKUMU KaK aprUHUH, JU3HUH U T.11. OCHOBHBIE
a30TCoNepIKaIKe TPYIIBI MOTYT OBITh KBATEPHU30BAHbI Ar€HTAMH, TAKUMH KaK HU3IIHE
AJIKMJITJIOTeHUIBI (HApUMep, METUIL, 3TUJI, IPOIMI U OYTHIIXJIOPUIBL, OPOMUIBI M HOTUABL),
AUAIKUICYIbGaThl (HAapUMep, TUMETHI, TU3TUII, AUOYTHI U IUAMUIICYJIb(AThI), TAJIOTEHU I C
JUTMHHOM LIeTIbIO (HampuMep, IeuI-, Ay PUil-, MUPHCTHII- U CTEaPHIIXJIOPUABL, OPOMUIBI U
Hoauzsl), apaKuIrajoreHu bl (Hanpumep, OeH3mi- 1 GeHeTHIOPOMUIbI) U APYTHE.

[0105] B naHHOM M300peTeHNH TaK)Ke PaCCMATPHUBAIOTCS MPOJIEKAPCTBEHHBIE TIPEnapaThl U
COJIbBATBI coenuHeHHH. ICIIob3yeMblil B JAHHOM U300PETEHNH TEPMHH KITPOJIEKAPCTBEHHBII
npemnapaTty 0003Ha4aeT COEANHEHUE, KOTOPOE MPH BBEIEHUH CYOBEKTY IMOABEPIraeTCs
XUMHYECKOMY MPEBPAILEHUIO TIOCPEACTBOM METAOOINIECKUX HITH XUMHUYECKUX MPOLIECCOB C
0o0pa3oBaHNEM COCAMHEHUS, ONTMCAHHOTO B HACTOSIIIEM H300PETEHHUH, FITH €r0 COJIH W/WITH
conbBara. CobBaThl COENMHEHHH, ONMCAHHBIX B TAHHOM U300pETEHNH, BKIIFOUAIOT, HAITPUMED,
THIPATHL

[0106] CoennHeHUs, OMUCAHHBIE B HACTOSIIEM U300PETEHIH, U UX COJIU WJIH COJIbBATHI
MOTYT CYIIECTBOBATh B X TAyTOMEPHOHU opMme (Hampumep, B BUIE aMU/Ia WIK IMUHO3(upa).
Bce Takue TayromepHbie (POPMBI pacCMaTPUBAIOTCS B TAHHOM M300pETEHNH KaK 4acTh
HacTosiero modpererus. B naHHOM KOHTEKCTE JIF00ast H300paskeHHast CTPYKTYpa COSIMHEHUS
BKJIFOYAET €ro TayTOMEPHbIE (POPMBI.

[0107] Bce crepeonsomeps! JaHHBIX COENUHEHHH (HaIIpuMep, Te, KOTOPbIe MOTYT
CYLIECTBOBATh N3-32 ACUMMETPUH aTOMOB YIJIEPOAA ITPU PA3INYHBIX 3aMECTUTENIAX ), BKIIFOUAs
SHAHTHOMEpHbIE (OPMBI U TUACTEpeOMepHbIE HOPMBI, BXOISAT B 00bEM HACTOSILIETO
n3o0peTenus. MHauBUAyaIbHBIE CTEPEON30MEPBI COEIMHEHNH N300peTeHNsT MOTYT, HAIIpUMep,
NPAKTUYECKH HE CONEPKaTh IPYTUX U30MEPOB (HAPUMEp, B BUJE YUCTOTO MJTU MPAKTHYECKU
YHCTOrO ONTUYECKOTO H30Mepa, 00JIaaloLIero OnpeneIeHHON aKTUBHOCTBIO), UIIM MOTYT OBITh
B BUJIC CMECH, HAIPUMeEp, B BUJIE PALIEMATOB MU CO BCEMHU APYTHMHU WIJIH APYTHMH
BbIOPaHHBIMHU CTEPEOM30MEPaMU. XHUPAJIbHBIC LIEHTPBI MOTYT UMETh S- mim R-koHpurypanuro,
Kak orpeneneHo B PekomeHnamsix MexnyHapoaHOro COK3a TEOPETHIECKON U MPUKJIIATHON
xumnn (IUPAC) 1974 roga. Paniemudeckiie GOpMbl MOKHO pa3ieIuTh PU3HIECKUMHI
METOAAMH, TAKUMH KakK, HanmpuMep, GpakMOHHAS KPUCTAIH3ALNS, Pa3IeIeHUe UITH
KPHUCTAJLTH3ALHS JHACTEPEOMEPHBIX TPOM3BOIHBIX HIIH Pa3AeIeHNE C TOMOIIBIO XHPAIbHON
KOJIOHOYHOH Xpomarorpadun. UHANBHIYaIbHbIE ONTHYECKHE N30MEPBI MOKHO MOJYYHTD U3
paremMaroB JIFOOBIM MOAXOASIIAM CIIOCOOOM, BKJIFOYAsl, B TOM YHCJIE, OOBIYHBIE CIIOCOOBI, TAKHE
KaK, Harpumep, 00pa3oBaHUE COJIU C ONTUYECKH AKTUBHON KHUCJIOTOH C MOCIENYOLIei

KPUCTAJUTU3ALUEH.
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[0108] CoennHeHus1, OMUCAHHBIE B HACTOSAIIEM U300PETEHHH, MTOCIIE UX MOJTyYeHUS
MPEANOUYTUTENBHO BBIIENSIOTCS U OYMILAKOTCS C MONTYYeHHEM COCTaBa, COJEPIKaLero BECOBOE
KOJIMYECTBO, paBHOE WK npesbiinaroniee 90 %, Harmpumep, paBHOE WK npeBbiaoniee 95 %o,
paBHOE UM npeBblimatoiee 99 % coenuHeHNs (KIIPAKTUYECKU YHCThIE» COETUHEHMUs ), KOTOPbIE
3aTeM NPUMEHSIIOTCS] WU BXOAAT B COCTaB, KaK OMMCAHO B HACTOSIIIEM AOKyMeHTe. Takue
«TIPAKTUYECKH YHCTBIE» COSITUHEHUs], ONIMCAHHBIEC B HACTOSIIIIEM N300PETeHUH, TaK)Ke
paccMaTPUBAIOTCS 371€Ch KaK YaCTh HACTOSIIETO H300peTEeH s

[0109] PaccmarpuBaroTcst Bce KOHQUIYpaLMOHHbIE H30MEPhl COEIMHEHHH 10 HACTOSIIIEMY
u300peTeHHIO MO0 B CMeCH, TUOO B YHCTOM MITH MpaKTHYECKU YUCTOl Gopme. OnpeneneHre
COEAMHEHUH 10 HACTOSLIEMY U300PETEHUIO OXBAThIBAET KaK yuc-(Z), Tak u mpanc-(F) nzomepsl
aJIKEHOB, & TaKXe yucC- U MpaHCc-U30Mepbl LIUKJINYECKOr0 YIIIeBOAOPOAa N
reTepOLIMKJINYECKUX KOJeL.

[0110] Ha npoTtsbkeHnn BCEro ONMMCcaHus TPYNIbl M UX 3aMECTHTEIH MOTYT ObITh BHIOPAHBI
IUTSL IOJIYYE€HHUS CTA0MIIbHBIX (PPAarMEHTOB U COENMHEHHH.

[0111] Omnpenenenrss KOHKPETHBIX (PYHKIIMOHAIBHBIX MPYIIT U XUMHUYECKHUX TEPMHHOB
JeTaJbHO OMUCAHBI B JAHHOM n300perennu. /s neneii HacTosmero n300peTeHus] XUMHUECKUE
3JIEMEHTBI HIEHTU(QULIUPYIOT B COOTBETCTBUH ¢ Ilepronuueckoii Tabmuiiei 31eMeHTOB, BEPCUs
CAS, Handbook of Chemistry and Physics, 75" Ed. BayTpesHsis 0BI0KKa, i KOHKPETHbIE
(yHKLIMOHAJIBHBIE TPYIIBI OOBIYHO OMPEAEISIOTCS, Kak 31eck onucano. Kpome toro, oOuiue
NPUHLUIBI OPraHUYECKON XUMHH, a TAKXKE KOHKPETHbIE (PYHKIMOHAJIbHBIE (PparMeHTh! 1
peakuuoHHas cnocoOHocTh onmcanbl B “Organic Chemistry”, Thomas Sorrell, University
Science Books, Sausalito (1999), nonaHoe copepskaHie KOTOPOH BKIIFOYEHO B HACTOSIIEE
OTMCaHNE TTOCPEICTBOM CCHUIKH.

[0112] HexkoTopble coequHeH s, OMTMCAHHbIE B HACTOSIIIEM H300pETEeHHH, MOTYT
CYLIECTBOBATDH B ONPEEIEHHBIX FT€OMETPUUECKUX WIIH CTEPEOn3OMepHBIX hopmax. JlaHHOE
n300peTeHne pacCMaTPUBAET BCE TAKHE COSAMHEHUS, BKIIIOYAsl YUC- U MPAaHC-U30Mepsl, R- 1 S-
SHAHTHOMeEpHL, nuactepeomepsl, (D)-m3omepsl, (L)-u30Mepsl, UX palileMUYeCKHe CMECH U IPyTHe
UX CMECH, KaK OTHOCSIIHNECS K 00beMy M300peTeHus. JJOnoMHNTEeNbHbIE aCHUMMETPUYHBIE
aTOMBI yIJiepoia MOTYT IPUCYTCTBOBATh B 3aMECTUTEJNE, TAKOM Kak ajKuibHas rpynmna. Bee
TaKHe M30MEPBHI, a TAK)KE UX CMECH MPEIHA3HAYEHBI [Is1 BKJIFOUEHHUS B HACTOsIIEE H300pETEHHE.
[0113] H3omepHbIe cMecH, coneprkalnue JIIo0oe U3 [eJIoro psila COOTHOIICHUN N30MEPOB,
MOTYT OBITh UCTIOJIb30BAHBI B COOTBETCTBHH C HACTOALINM n300pereHueM. Hanpumep, ecnu
OOBEAMHSIIOTCS TOJIBKO JIBA H30MEpa, CMECH, COAEPIKaIINe BCe COOTHOIEHUs n3omepoB 50:50,

60:40, 70:30, 80:20, 90:10, 95:5, 96:4, 97:3, 98:2, 99: 1 unu 100:0 paccmaTpuBaroTcs
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HacToALUM n3o0pereHreM. CrieuaincTy B JAHHOW 0OJIACTH MOHSTHO, YTO AaHAJIOTUYHbBIS
COOTHOIIEHHSI TIPEATIONAraroTCs AJis O0Jiee CIOKHBIX CMECEe N30MEpPOB.

[0114] Hacrosimee n3o0perenne Takke BKIFOYAET U30TOMTHO-MEUEHbIe COSTUHEHUS,
KOTOPBI€ WACHTUYHBI COSTUHEHHSIM, OMTUCAHHBIM B HACTOSIIEM M300PETeHNH, 38 HCKIFOUEHUEM
TOro (haKTa, YTO OJUH UM HECKOJIBKO ATOMOB 3aMEHEHBI aTOMOM C aTOMHOM MacCoi M
MaCCOBBIM YHCJIOM, OTJIUYHBIM OT aTOMHOW MacChl I MAaCCOBOT'O YHCJIAa, OOBIYHO
BCTPEYAIOIIUXCs B Tpupoe. [Ipumepbl H30TOMOB, KOTOPbIE MOTYT ObITh BKJIFOUEHBI B
COEMHEHMUSI, ONTUCAHHbBIE B TAHHOM M300PETeHNH, BKIIFOYAIOT U30TOIBI BOAOPOAA, YIepoaa,
a30Ta, kucynopona, pocdopa, cepbl, propa u Xyopa, TaKue Kak ’H, °H, ¢, 'c, "¢, PN, o,
170, 31P, 32P, 358, BF 36C1, cooTBeTcTBeHHO. CoeHEeHNsI, ONMMCAHHLIE B HACTOSIIEM
U300pETEeHNH, UM UX SHAHTUOMED, TUACTEPEOMED, TAYTOMEP MU UX (papMaleBTHIEeCKH
npremMJieMasi COJIb HITH COJIbBAT, KOTOPBIE CONEPIKAT BhIIICYTIOMSHYThI€ H30TOIbI H/HITH IPYTHe
W30TOIbI IPYTHX aTOMOB, BXOAST B 00beM HACTOSIIEro n300peTeHuss. HekoTopbie H30TOMHO-
ME4YeHbIe COSTMHEHUSI JAaHHOTO W300pEeTeHUs], HAPUMepP Te, B KOTOPbIE BKIIFOUYEHBI
PaANOaKTUBHBIE U30TOMbI, TAKHUE KaK ‘Hu C, MIPUMEHSIIOTCS B aHAJIN3aX PaCIIpeAesICHUs
JIEKapPCTBEHHOT'O CPEACTBA W/ CyOCTpaTa B TKaHsIX. M30TOMbI, MEYeHbIe TPUTHEM, T.€. *H, u
yrieponom-14, T.e. ¢, ocobenno MPEANOUTUTENBHBI U3-3a MMPOCTOTHI UX MOJYYCHHS U
obOHapy:xenust. Kpome Toro, 3amemenue 6oee TSKEeIbIMH H30TONaMU, TAKUMHU KaK IeHTepHid,
T.e. ’H, MOKeT 05ecrednTsb OTIpe/ieNIeHHbIe TePaeBTUYECKHE TIPEUMYIIECTBA, O0YCIIOBICHHBIE
OoJblIel META0OTUUECKOM CTAOUIBHOCTBIO, HATIPUMED, YBEJTUUYEHHBIM MIEPUOIOM
TIOJTIYBBIBEZICHHUSI 71 VIVO WU TIOHMKEHHBIMH TPeOOBAHUSIMH JO3UPOBAHUS, U, CJIEIOBATEIBHO,
NPU HEKOTOPBIX 0OCTOSITENbCTBAX MOKET OBITh PeAnouTUTEebHBIM. COEAMHEHNs], MEYEHHbBIE
U30TOINAaMHU, OOBIMHO MOTYT OBITh MOJIy4€HbI yTeM MPOBEAESHUS TPOLIEAYP, PACKPBITHIX B
cXeMax W/WJiM B IPUBENEHHBIX HIKE MPUMepax, MyTeM 3aMeHbI peareHTa, He MEYeHHOT'O
WU30TOMOM, JIETKOJOCTYITHBIM PEAareHTOM, KOTOPBIM MEUEH U30TOIIOM.

[0115] Ecnu, nHanpumep, enateneH KOHKPETHBIN 3HAHTHOMEP COEIMHEHHs], ONTUCAHHbBIN B
HACTOSIIEM H300PETeHUH, €r0 MOXKHO MOJYYUTh MyTEM aCHMMETPUYECKOTO CHUHTE3a WIIH MTyTeM
JNepUBATU3ALNH XUPATbHBIM BCTIOMOTATEIbHBIM BEIIECTBOM, TI€ MOJTYUYEHHYIO
IUACTEPEOMEPHYIO CMECh PA3NIEIISIIOT U BCTIOMOTATENIbHYIO TPYIITY OTIIEIUISIOT C MOJyYeHUEM
YUCTBIX HY)KHBIX SHAHTHOMEPOB. M ke, eciu MoJiekyJjia COIep KUT OCHOBHYIO
(GYHKIIMOHABHYIO TPYIIY, TAKYIO KaK aMHHO, MJTH KUCJIOTHYIO (DYHKLIMOHAJBHYIO TPYIIITY,
TaKyI0 Kak KapOOKCHJIbHAS, AHACTEPEOMEPHBIE COJIU OOPa3YIOTCS C COOTBETCTBYIOIIEH
ONTHYECKU aKTUBHOM KUCJIOTOM MJIM OCHOBAHUEM C TIOCIEAYIOLINM pa3AeIeHUEM

00pa30BaHHBIX TAKUM 00pa30M AMACTEPEOMEPOB MyTeM (PPAKLIMOHHON KPUCTAIIH3ALNN I
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xpomaTtorpaduueckuMu crocodamu, XOPOIo U3BECTHBIMU B TAHHOH 00JIACTH, U MOCIEAYIOLTUM
BbIJI€JICHUEM YHCTBIX SHAHTUOMEPOB.

[0116] Crnenyer moHMMATh, YTO OMHUCAHHBIE 3/1€Ch COSTUHEHHS] MOTYT 3aMeIIaThCsl JIFOObIM
KOJINYECTBOM 3aMEeCTHUTENIeH MK (PYHKLMOHAJBHBIX (pparmeHToB. Kak npasuiio, TepMuH
«3aMeEIIEeHHbII», HE3aBUCUMO OT TOTO, MPEAIIECTBYET OH TEPMHUHY KIIPU HEOOXOIUMOCTIY HIIH
HET, U 3aMECTHTEIH, cofepkalnrecs B popMyiiax HACTOSIIEro n300peTeH s, OTHOCSATCS K
3aMeIleHUI0 BOAOPOIHBIX PAAUKAJIOB B JAHHON CTPYKTYpe PaaNKaIoM ONpPeeIeHHOTO
3amecturenst. Korna 6onee 0mHOTO MoyIoskeHus B TF0O0H JaHHOH CTPYKTYPe MOXKET 3aMeLIaThCs
OoJiee ueM OJJHUM 3aMECTUTENIEM, BBIOPAHHBIM M3 OMPEAETICHHON IPYIIIbI, 3aMECTUTENIb MOXKET
ObITh THOO ONMHAKOBBIM, JTHOO Pa3HBbIM B KAKAOM nojoxenud. [Ipenmnonaraercs, 4ro
HCIIOJIB3YEeMBIH 371eCh TEPMUH «3aMELLEHHbBIN» BKIIOYaeT BCE BO3MOXKHbBIE 3aMECTUTENN
OpraHMYEeCKUX COeANHEHUH. B mupokoM acnekTe BO3MOXKHbIE 3aMECTUTENN BKIHOYAI0T
AIMKJINYECKHE U LIUKIIMYECKUE, PA3BETBICHHBIE U HEPA3BETBIICHHBIC, KAPOOILMKINIECKHE U
reTepoLUKJINYECKHE, apOMAaTHYECKHE U HeapOMaTHUYeCKHe 3aMECTUTEIN OPraHU4YeCKUX
coennHeHUH. [IpUMEHUTEIBHO K 3TOMY H300PETEHHIO reTepOaTOMBI, TAKHE KaK a30T, MOTYT
MUMETb BOIIOPOIHBIE 3aMECTUTENN H/HIIH JIFOOble BO3MOKHBIE 3aMECTUTENN OPTaHUUECKUX
COEJIMHEHUH, ONMCAHHBIX 3/1€Ch, KOTOPbIE YAOBIETBOPAIOT BAJIEHTHOCTHU rerepoaToMoB. Kpome
TOT0, JAHHOE N300peTeHNe HUKOMM 00pa30M He OrPaHUYMBAETCS] BO3MOKHBIMU 3aMECTUTEISMU
opranuyeckux coequHeHnil. KomOnHanum 3amecTureneil u nepeMeHHbIX, IPEeayCMOTPEHHbIE
IaHHBIM HU300peTeHHEeM, PEANOYTHTENBHO SIBJISFOTCS TAKMMH, KOTOPbIE IIPUBOAAT K
00pa3oBaHUIO CTAOMIIBHBIX COENMHEHUI, IPUTOHBIX NIPH JICUEHUH, HATIPHMED,
nposnudepaTuBHbIX HapyeHnd. TepMuH «CTaOMIIBbHBIN», HCHIONb3YEMbIH B JAHHOM
n300peTeHNH, MPEANOYTUTEIIbHO OTHOCUTCS K COSIUHEHUSIM, KOTOpBIE 00JIaIatoT
CTa0MJIBHOCTBIO, TOCTATOYHOH JIIst 00eCreueHus: MPOU3BOACTBA, M KOTOPBIE COXPAHSIOT
LIEJIOCTHOCTb COEAMHEHHSI B TEUEHHE JOCTATOYHO JIOJITOT0 MEePHOAA BPEMEHH, YTOOBI €r0 MOKHO
ObUIO OOHAPYKUTH, M, IPEATIOYTUTENBHO, B TEYEHHE TOCTATOYHO JOJITOro Nepruoa BpEMEHH
UCTIONIB30BATh [T YKa3aHHBIX B JAHHOM M300PETEHUH LIETICH.

[0117] Hcnonp3yemMble B JAHHOM H300pPETEHUH TEPMHUHBI KPAK» U, TO JK€ CAMOE, YTO
«OIyXO0JIb» OTHOCATCS K COCTOSIHUIO, ITPU KOTOPOM aHOMAJIbHO PeTIMLMPYIOLIHUECs KIETKU
XO35IMHA PUCYTCTBYIOT B OOHAPYKUBAEMOM KOJIUECTBe y cyOBekTa. Pak MokeT ObITh
3JI0Ka4€CTBEHHBIM HJIM HE3JIOKaUeCTBEHHBbIM. Pak MK OMyX 0Ny BKIIIOUYAIOT, HO HE
OTPaHUYMBAIOTCS MU, PaK JKEIYEBBIBOAAILIMNX MyTeH; paK MO3ra; pak MOJIOYHOM XKeNe3bl, paKk
LIeMKU MAaTKH, XOPUOKapLIMHOMY, paK TOJCTON KMIIKU; PaK SHAOMETPHS; Pak MUIIEBOAA; paK

JKEJTy KA, UHTPASMMUTEJINAJIbBHBIC HEOILJIA3UH, J'IGfIKOSbI; .]'II/IM(I)OMI:;I; PpaK I€4YC€HU, pakK JIErkoro
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(HarpuMep, MEJIKOKJIETOUHBIA 1 HEMEJIKOKJIETOUHBIH ), MEJTAHOMY; HEHPOOIacCTOMBIL, paKk
HOJIOCTH PTA; PAK SMYHUKOB, MTAHKPEATHYECKUI pakK; pak MpOCTaThl, paK MPsIMOH KUIIKU, PaK
HOYKH; CAPKOMBI; PaK KOKH; TECTUKYJISIPHBII PaK; paKk MIMTOBUIAHOM JKeJIe3bl; a TAKXKe APYTrHe
KapLUHOMBI M CApKOMBI. Pak MoeT ObITh IEPBUYHBIM WJIM METACTATUYECKUM. 3a00sIeBaHus,
OTJINYHBIE OT PaKa, MOTYT OBITh CBSI3aHbI C MyTALIMOHHOHN alIbTePHALIMEN KOMIIOHEHTA
CUTHAJIbHBIX MyTeil Ras, 1 packpbITOe B JaHHOM M300pETEHUN COSTUHEHNE MOXKET IPHUMEHSIThCS
IUIS JIEYSHUS] 5TUX HEPAKOBBIX 3a0oneBanuil. Takue HepakoBbie 3a00I€BaHUSI MOTYT BKJIFOYATb:
Helipopubpomaros; IeonapaoBbiii cuHApoM; cuHapoM HyHana; cunapom Jlernyca, CHHAPOM
Kocremno; cepneyno-hacno-KoXKHbII CHHIAPOM;, HACIEeACTBEHHBIH (uOpomaTo3 neceH 1 tuna;
ayTOMMMYHHbIN JTuMponposrdepaTHBHbIH CHHAPOM, U KAMWUIIPHYIO Majib$OpMaLHio-
apTEPUOBEHO3HYIO MaTb()OPMALIHIO.

[0118] Hcnonp3yeMblii B JaAHHOM H300PETEHUH TEPMHH «3((PEKTUBHOE KOIUIECTBOY
OTHOCHUTCS K JIFOOOMY KOJIMYECTBY, KOTOPOE HEOOXOAMMO MJIIH JOCTATOYHO ISl JOCTHIKEHHS WITH
CTHMYJINPOBAHHS JKEJIAeMOro pe3ysibTara. B HeKoTophIX ciydasx 3 (pekTHBHOE KOIUIECTBO
npeAcTaBisieT coOOH TepaneBTHYeCKH 3P PEeKTUBHOE KOIMUECTBO. TepaneBTuiecku

3¢ pexTHBHOE KOTMUECTBO MPEACTABISIET COOOM T000e KOINMIECTBO, KOTOPOE SIBJISIETCSI
HEOOXOAMMBIM MJIH TOCTATOYHBIM JIJIsl CTUMYJIMPOBAHHS WJIA TOCTHIKEHHS JKEIAeMOro
Omosyornueckoro oreera y cyonekra. I PpekTHBHOE KOTMUECTBO ISl JIFOOOTO KOHKPETHOTO
NPUMEHEHHs] MOXET BapbHPOBAThCS B 3aBUCUMOCTH OT TaKUX (PakTopoB, Kak 3a00JeBaHUE UIIN
COCTOSIHHE, KOTOPOE JIe4aT, KOHKPETHbIH BBOAMMBIN areHT, BeC CyOBbeKTa WU TSKECTb
3aboseBaHust WK cocTostHUs. CIenuanucT B JaHHOH 00J1aCTH MOXKET SMIHPHYECKH ONPEAETIHTh
3¢ (eKTUBHOE KOJIMYECTBO KOHKPETHOTO areHTa, n3derast HeHy KHBIX SKCIIEPUMEHTOB.

[0119] Hcnonp3yeMblii B JAHHOM H300PETEHUH TEPMHH «CYOBEKT» OTHOCUTCS K
NIO3BOHOYHOMY *KHBOTHOMY. B OZTHOM BapuaHTe OCYIIECTBICHUS] H300pEeTEHUsI CYyOBEKT
NpeACTaBIsieT COOON MIIEKOMHUTAIOLIEe WIIM B MIIEKONMUTAOLINX. B 0HOM BapuaHTe
OCYILIECTBJICHHsI H300peTeHNs CYyObEKTOM SIBJISIETCS YeIOBEeK. B Ipyrux BapuaHTax
OCYIIECTBIICHUS] N300peTeHUst CyOBeKT MpencTaBsier coO0H MO3BOHOYHOE JKHBOTHOE, HE
OTHOCSLIEECS K YEJIOBEKY, BKIIIOUAOINEe, TOMIMO MPOYEro, MPUMATOB, HE OTHOCSIIIUXCS K
4eJIOBEKY, JJaAOOpATOPHBIX KUBOTHBIX, JOMALIHUI CKOT, CKAKOBBIX JIOIIA/AEH, JOMALTHUX

JKHMBOTHBIX U JKUBOTHBIX, HC OTHOCAIIIMXCA K JOMAalllTHUM.

Coeounenusn

[0120] Omnucanbl HOBbIE COETMHEHMSI B KauecTBe OJIOKATOPOB KaneBbx kaHaios Kv1.3.

3assBuTeN HCOXHWIAaHHO O6H3py>KI/I.]'II/I, 4UTO COCAUHECHUS, PAaCKPBITHIE B JAHHOM NTOKYMECHTE,
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00J1amar0T MOIHBIMU CBOHCTBAMH HHTHOMPOBaHUs KanueBbix kaHainoB Kv1.3. Kpome Toro,
3asIBUTEJIM HEOXKUIAHHO OOHAPYKHUIIH, YTO PACKPBITHIE 37I€Ch COSAMHEHUS N30HUpaTENbHO
onoxupyrot kanueBbii kaHan Kv1.3 u ve 6nokupyror kanan hERG u, Takum obpazom,
00aaroT XKenaeMbIMU NPOGUIIMUA O€30MACHOCTH ISl CEPAEUHO-COCYAUCTON CUCTEMBI.
[0121] B onHoM acniekTe, onucaHo coenunenue Gopmyiel [ unu ero papManeBTUYECKH

npremieMasi CoJb,

rac

Y B kaxxaoMm cirydae HezaBrucuMo obo3HadaeT C(R;), umn NRy;

Z obo3nauaer OR;;

X, obo3nauaer H, rajores uim ajaKu,

X, obo3Hauvaer H, ranoren, CN, ankuJ1, HUKIOATKUI, TaJIOMA3aMEIIEHHBIA [IMKIOATKHIT
WJIM TaJIOUA3aMEeIIEHHBIN aJIKII,

X3 obo3Hauaet H, ramoren, CN, anku1, HUKIOATKUI, TaIONA3aMEIIEHHBIA LIMKIOATKHIT
WJIA TaJIONA3aMEIEHHBIN KU,

un_ke X U X, U aTOMBI YIJIEPOAA, ¢ KOTOPbIMU OHU CBSA3AHBI, B3TbIE BMECTE, IIPU
HEOOXOIUMOCTH 00Pa3yIOT 3aMEINEeHHBIN 5- HITH O-YJIEeHHBINH apuT,

HITH_KE X2 u X3 1 aTOMBI yIji€poaa, ¢ KOTOPbIMU OHU CBSA3aHbI, B3ATbIE BMECTE, IPU
HEOOXOIMMOCTH 00Pa3yIOT 3aMEINEeHHBIN S- HITH O-YJIeHHBIH apuT,

R B kaxxnom ciydae obo3HauaeT H, ankui, HUKIOATKUII, TeTePOATTKIIT WIH
LUKJIOT€TEPOANTKIIT,

R, B kaxxnom ciydae obo3HauaeT H, ankui, HUKIOATKUI, TETePOATKHII,
nuksorerepoankt uid NRyRy;

R3; obo3HavaeT H, amku ujin rajorex;

R, obo3nauaer H, ankwi, UKIOATKWI, TETEPOANTKIII, HUKIOreTepoankui wikd NR,Ry;

Rs B kaxkmom ciydae obozHauaeT H, ramoren, ORg wum ankw, rae kaxnabiii Rs Moxer

OBITH IPUCOETMHEH K JTFOOOMY U3 aTOMOB yTJIepOAa B KOJIBIIE,



nny_ke Ry u Ry n aToMBI a30Ta, € KOTOPBIMH OHU CBSI3aHBI, B35ITbI€ BMECTE, ITPH
HEOOXOMUMOCTH 00Pa3yIOT 3aMeIEeHHbIN TeTePOLIUKII,

wm_xe R, u Ry 1 aToMbl yriaepona u a30ota, ¢ KOTOPbIMU OHH CBSI3aHbI, COOTBETCTBEHHO,
B3SITbIE BMECTE, IPU HEOOXOIUMOCTH 00Pa3yIOT 3aMEIEeHHBIN reTePOLIUKII,

R; and Ry, B kaxoMm ciiyuae He3aBUCUMO 0003HA4YarOT H, aJikui1, ankeHwI, UKIOATKHIL,
HaCBILIEHHbIN IeTEePOLUKII, aphJl WU reTepoapui, uiu e R, u Ry, BMecTe ¢ atToMoMm a3oTa, ¢
KOTOPBIM OHH CBSI3aHBbI, IPU HEOOXOJUMOCTH O0Pa3yIOT 3aMELICHHBIH reTePOLIUKIL,
comep Kalnii aToM a3ota U 0-3 TOMONIHUTENBHBIX reTepoaToMa, KaXKAbIil U3 KOTOPBIX BHIOPAH U3
rpynmnsl, cocrosuieit us N, O u S;

aJKWJI, TUKJIOAJKIII, FE€TePOAIKII, LIMKJIOT€TEePOAJIKIII, FeTePOLIUKIL, apuil U reTepoapul
B X, X3, X3, Ry, Ry, R3, Ry, Rs, Ry uimn Ry, rae npuMeHnmo, kaxaplil HE3aBUCUMO U MPU
HEOOXOMMOCTH 3aMelieH 1-4 3aMeCTUTEISIMH, KaXKIbIi U3 KOTOPhIX HE3aBHCUMO BbIOpaH U3
IPYMIbI, COCTOALIEH U3 aKUJIa, IMKJIOANKUIIA, TaJOreH3aMEIeHHOTO aJlKu1Ia,
rajjoreH3aMeIeHHoro ukioankuia, ranoreHa, CN, ORg, -(CH,)1.20Re, N(R¢)2, (C=0)Rs,
(C=0)N(R¢)2, NR¢(C=0)R¢ u 0KCO, e Mmo3BoJisieT BaJIEHTHOCTD;,

R B kaxmoMm ciydae He3aBUCUMO 0003HauaeT H, amkuit uim reTepomuki, npu
HEOOXOAMMOCTH 3aMELIeHHBIN aJIKHIIOM; HJIH e ABe TPyHIbl Rg BMecTe ¢ aTOMOM a30Ta, ¢
KOTOPBIM OHH CBSI3aHbI, 00OPa3yIOT reTepOLUKII, TPU HEOOXOTUMOCTH 3aMEIIICHHBIN AJIKHIOM U
cofep KaLIfii aToM a30ta U 0-3 TOMOJHUTENbHBIX FeTePOATOMOB, KaKABIH M3 KOTOPBIX BHIOpaH
u3 rpynmnsl, cocrosueit u3 N, O u S;

n; obo3Hauaer 1enoe yucio ot 0-1;

n, obo3HavaeT nenoe yuciio ot 0-2; u

n3 obo3Havaer 1eyioe uuciio ot 0-2.
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[0122] B HEeKOTOpBIX BapuaHTaX OCYIIECTBICHHS H300peTeHHsI CTPYKTYPHBIN (parMeHT

(o}
I}I/R“
N__Y,
Ry
" o MMEET CTPYKTYPY
(0} (0]
H H H H
5 I?I/R4 'T'/R4
Y, N Y,
N4 \ﬂ/ "2 N \ﬂ/ "2
n3(Rs) 0 — n3(Rs) o)

B HeKOTOpPBIX BapHaHTaxX OCYLIECTBICHUS N300PETEHUSI CTPYKTYPHBIN (PparMeHT

1
VMEET CTPYKTYPY n3(Rs) o

B HeKOTOpPBIX BapHaHTax OCYLIECTBICHUS N300PETEHUS CTPYKTYPHBIN (pparMeHT

1
MMEET CTPYKTYPY na(Rs) 0

B HekoTOpBIX BapHaHTax OCYLIECTBIEHUs N300PETEHUs CTPYKTYPHBIN ()parMeHT

H H
@)LN/RA’ N/R4
| |
N, N_Yp
n1\ﬂ/ 2 "1\[]/ 2
o .

R
HUMEET CTPYKTYPY n3(Rs)
B HEKOTOPBIX BaApUAHTAX OCYLIECTBJIEHUS U300PETEHNs CTPYKTYPHbIN (parMeHT

0

I Ry

|
n:\l \[]/Ynz
o .

[0123] B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHus n; paBHO 1. B HEKOTOPBIX

HUMeET CTPYKTYPY n3(Rs)

BapHaHTaX OCYIIECTBJICHHs n300peTeHus n; paBHo 0. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
n300peTeHust ny o0o3Hauaer nesnoe 4ucio ot 0 10 2. B HEKOTOPBIX BapHaHTaX OCYINECTBICHHS
n300peTeHust n, 0003HayUaeT 1esnoe 9ucio ot | 10 2. B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHHS

n300pereHus n, paBHO 0. B HEKOTOPBIX BapHaHTax OCYLIECTBIEHUs N300peTEeHuUs N, paBHO 1
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i 2. B HEKOTOPBIX BapHaHTaxX OCYIIECTBIIEHHS H300peTeHNs Ny PaBHO 2. B HEKOTOPBIX
BapHUaHTax OCYLIECTBIEHUs N300peTeHus Ny paBHO 1.

[0124] B HEKOTOpBIX BapUaHTax OCYIIECTBJICHUS N300pPETEHUs 0 MEHbIIEH Mepe B OTHOM
cinydae Y odosHauaer C(R;),. B npyrux Bapuantax oCylecTBICHUs U300pETEHHUs IO MEHbIIIeH
Mepe B OTHOM ciy4ae Y obo3nadaer NR;. B HEKOTOpBIX BapHaHTaX OCYLIECTBIICHHSI
n3obpetenus Y obo3znauvaer -C(R,),. B apyrux Bapuanrax ocyuiecTBieHus n300peTeHus Y
obo3navaer -NR;-. Emie B 1pyrux BapuaHTax OCyIIeCTBICHUsS H300peTeHus Y, 0003Ha4aeT
-C(R)2-C(R;),;-. Ewmie B npyrux BapuaHTax OCYINECTBICHUS U300pETeHUs CTPYKTYPHBIH
dparmenT -(C=0)-Y - o6o3nauaer -(C=0)-C(R,),-NR;-. Eme B qpyrux Bapuanrax
ocyuiecTBiieHUs: n300peTeHus cTpykTypHbiil pparment -(C=0)-Y - obo3Havaet -(C=0)-NR ;-
CRy)2-.

[0125] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS H300pETeHUsI CTPYKTYPHBIH (pparMeHT

o o)
(o)
N/R4 R, N/R4
N Y, N” N\[H(Rz
n
Rs)~ ™ : N—{ n3(Rs) R,
nats o umeer ctpykrypy n3(Rs) o o) ,
o) R, o) /R4
N~ N R,
N I{l N7]/Y2< Rz
~
n3(Rs) \ﬂ/ R 3(Rs) I\ R,
O 15805 0 N2 .
B HEKOTOpBIX BapHAHTAaX OCYIIECTBIEHUS H300PETEH sl CTPYKTYPHBIi Q)parMeHT
(@]
'?I/R4
N Yn2 %
M (Rs)
R n3\Rs
n3(Rs) o HMEET CTPYKTYPY n3(Rs) ;
O (o]
R4
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B HEKOTOpBIX YaCTHBIX BAPHUAHTAX OCYIIECTBICHUS H300PETeHUs CTPYKTYPHBIN (pparmMeHT

(0]
O
R4 o)
N 5: N N
R N4 \ﬂ/ "2 N < N%
n3( 5) (0] HMEET CTPYKTYPY n3(Rs) @) , n3(R5) o s
O 0] 0]
Ry
\(‘\\@)‘\N/R‘t N/R4 WN/ R,
R \ R
N 2 N _No N 2
wa(Ro) TI/kRz R T R Rs) W/Ziz
o , o wi o R .
B HEKOTOpBIX YaCTHBIX BAPUAHTAX OCYINECTBICHUS H300pETeHUsI CTPYKTYPHBIN (pparMeHT
(0]
R4 (o]
N E WN/&
Rsy M ) N—{
n3ts O umeer cTpyktypy n3(Rs) o

B HEKOTOpBIX YaCTHBIX BAPUAHTAX OCYIIECTBICHUS H300PETeHUsI CTPYKTYPHBIN (pparMeHT

0] R, o
'
N N
N\n/Ynz N%
Re)”
n3ts 0 umeer crpykrypy n3(Rs) o

B HEKOTOpBIX YaCTHBIX BAPHAHTAX OCYIIECTBIEHHUS N300PETeHUsI CTPYKTYPHBIN pparmMeHT

(0]
N/R4 N/R4
N__Y N%Rz
n
3(Rs) N4 \“/ 2 n3(Rs) Ro
" o UMEET CTPYKTYPY 0 .
B HEKOTOPBIX YaCTHBIX BAPMAHTAX OCYIIECTBJIEHHS] H300PETEHUs CTPYKTYPHBIH ()parMeHT
0] 0]
N/R4 N/R4

N\ﬂ/kRz N\H)-,,R
n3(Rs) Ro n3(Rs) 2
0] (0]

HUMEET CTPYKTYPY

[0126] B HekOTOpBIX BapHaHTax OCylIecTBIeHUs n3odperenus, R, odo3Hauaer H, ankun
WM LUKJIOANKWI. B apyrux BapuaHTax ocyuiecTsieHus nzodperenus Ry obo3Havaer
reTepOaKuil WIA HUKJIOTeTePOAKHUIL.

[0127] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS H300PETEHUS 10 MEHbIISH Mepe B OTHOM
ciyudae R, obo3Hauaer H, ankni ninm nukinoankui. B HEKOTOPBIX YaCTHBIX BapUaHTAX

OCYIIECTBJIEHUs] N300PETeHUs 110 MEeHbIIEeH Mepe B oqHOM ciy4ae R, obo3Hauaer H, Me, Et, u-



38

Pr, uzo-Pr, n-Bu, smop-Bu nnu mpem-Bu. B npyrux 4acTHBIX BAPUAHTAX OCYLIECTBIICHUS
n300peTeHNs 110 MEHbIIeH Mepe B OTHOM citydae R, 0003HavaeT amkuil Win LUKJIOAIKUI,
KaXIbIil TpU HEOOXOAUMOCTH 3ameleHHbli onuuM unu 6onee ORg N(Rg), unu -(CH;),.2,0R.
B HEKOTOPBIX YaCTHBIX BApHAHTAX OCYLIECTBIIEHHUs N300pETeHNs IO MEHbLIEH Mepe B OTHOM

cnyudae Ry obo3Hauaer

é_\—OH é_\; §_<: §_<:OH é_<: é_\— é_\;N'\ﬂ W
K,(

[0128] B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS N300PETEHHUS IO MEHbLIEH MEpEe B OTHOM
+< é—é 0 § \ o]
H OH OoH [/ | o— \

£
LA L VAR

NH2 HN_’ / UJIu

2

cnydae R, oboznagaer Me, Et,

[0129] B HeKOTOpBIX BapUaHTax OCYLIECTBICHUs N300PETEHNUs IO MEHbLIEH Mepe B OTHOM

VIR SRS Y Ay

cnydae R, o6o3Hauaer : E, OH,  HO, :

"0 T m
, , OH ymn

OH | B HekoTOpbIX YaCTHBIX BAPUAHTAX
OCYIIECTBIIEHHsI U300PETEHUs TI0 MEHbLIEH Mepe B OTHOM ciiydae R, o003Hauaer rerepoakm,
nukyorerepoankui uiu NR;Ry. B HEKOTOPBIX 4aCTHBIX BapUaHTaxX OCYILIECTBJICHHUS
n300peTeHus 0 MeHbIIeH Mepe B OHOM ciydae R, oboznauaer NRyRy, Takoit kak NH,, NHMe
wii NHMe,. B HEKOTOpBIX YaCTHBIX BapHAHTax OCYLIeCTBIeHUs n3o0pereHus R, odo3Hauaer
NR.R;, u R, o6o3nauaer H u Ry, 0003Ha9aeT ankwt win QUKJIOATKII. B HEKOTOPBIX YaCTHBIX
BapHaHTaX OCYyIIeCTBIeHus n3o0perenus R; obo3nadaer NR,Ry u kaxasiii u3 R, u Ry,
0003HauaeT aJKUJI MM IUKJIOAJKII. B npyrux BapuanTax OCyIIECTBJIEHUsS] H300PETEHHUS 1O
MeHbIIEH Mepe B OHOM ciiydae R, 0003HauaeT MUKIIOreTepoaskui, Mpu HEOOXOIUMOCTH

3aMeLLIeHHbII>'I OJHHM HJIM HECKOJBbKHMH AJIKHUJIAMU. B HEKOTOPBIX YaCTHBIX BApHUAHTAX
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ocymecTBieHus: n3o0perenus R, obo3Hauaer , ~, , ,

UH’ ?\G\l\ 5051 ?'\Q

[0130] B HeKOTOpBIX BapHaHTax OCYLIECTBICHUS n300peTeHust R, 0003HauaeT rerepoakum.
B HEKOTOPBIX YaCTHBIX BapHAHTAX OCYLIECTBIIEHHs n300peTenus R, o0o3HavaeT mpocTeie
ANIKUJIOBbIE 3(DUPBI, BTOPUYHBIE U TPETHYHBIE AJKHUJIAMUHbI WJTH aJIKUICYIb(PUIbI, TAKHUE KaK --
CHz-CHz-OMe, -CHz-CHz-OEt, -CHz-CHz-OPr, -CHz-CHz-SMe, -CHz-CHz-SEt, -CHz-CHz-
SPT, -CHz-CHz-NI‘IMe, -CHz-CHz-NMez, -CHz-CHz-NEtMe 501051 -CHz-CHz-NEtz. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS M300peTeHus Ry 0003HaYaeT UKJIOreTePOaTKIIL.
Heorpannuusaroniye npuMepsl HUKIOreTePOANKUIIA BKIYAT NHPPOIUANI,
TeTparuapoPypuis, TETPAruaApOTHOPYPAHUI, MTUIEPUANII, TUIIEPA3HIL, TETPATHIPOITUPAHII,
mopdonuno, 1,3-nuazenan, 1,4-nnazenan, 1,4-okcazenan u 1,4-okcaTuamnas.

[0131] B HekOTOpBIX BapHaHTax OCyIIeCcTBIeHUs n300pereHust Ry obo3Havaer H, ankun nimm
LIUKJIOANKUJ. B HEKOTOPBIX YaCTHBIX BapHaHTax OCylLIeCcTBIeHHs n300pereHust Ry 00o3Hauaer
H, Me, Et, u-Pr, uso-Pr, n-Bu, smop-Bu unu mpem-Bu. B apyrux 4aCcTHbIX BapUaHTax
ocyuiecTBiieHUs1 n300pereHus Ry 0003HaYaeT ajKuiI UTH HUKJIOAJKIUL, KaXKIbIi PU

HEOOXOMMOCTH 3aMeleHHbIH oqHUM Win HeckoldbKuMu ORg N(Re), nimn -(CH»)1.,0Rs. B

HEKOTOPBIX YaCTHBIX BapUaHTaX OCYHICCTBICHUS I/I306peTeHI/IH R4 obo3Hauaer OH 5
OH WIHu

[0132] B HekOTOpBIX BapHaHTax OCyIIeCTBICHUs n300pereHust Ry o0o3Havaer Y

JI

2

g A, Yt% D o O 0O O

OH | B HexkoTOpBIX YaCTHBIX BAPHAHTAX OCYIIECTBIEHNs 300peTeHns Ry 0603HauaeT
rerepoapui, nukjaorerepoapua wid NRyRy. B HEKOTOpBIX 4aCTHBIX BapuaHTax OCYILLECTBJIEHUS
uzobperenust Ry oboznauaer NR,Ry, Takoit kak NH,;, NHMe miu NHMe,. B HekoTopbIx

YaCTHBIX BapUAHTax OCyIlecTBIeHus n3o0perenus Ry oboznauaer NR,Ry, 1 R, o6o3nauaer H u
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Ry 0003HauaeT anKuI K MUKIOAJIKII. B HEKOTOPBIX YaCTHBIX BapUAHTAX OCYIECTBIICHHUS
u3zobperenust Ry obo3nauaer NR Ry, 1 kaxnbrit u3 R, 1 Ry, 0003Ha"aeT ankit Wi UKIJIOATKU.
B npyrux BapuaHTax OCyINECTBIIEHHs M300peTeHus Ry 0003HaAYAET [UKJIOTETEPOATIKII, TIPU
HEOOXOIMMOCTH 3aMELIEHHBIH OTHUM UJIH HECKOJbKUMH AJIKUIaMH. B HEKOTOPBIX 4aCTHBIX

BapHUaHTax OCylLIecTBICHUs1 u300perenus: Ry o0o3Hauaer

e ehele
\’ NH’ N\Hm/I O.

[0133] B HeKkoTOpbIX BapuaHTax OCyINecTBIeHHs n300perenust Ry 0003HaYaeT rerepoakull.
B HEKOTOpBIX YaCTHBIX BAPHAHTAX OCYIIECTBIEHUs n300perenus Ry o0o3Ha4aeT mpocThie
ANIKUJIOBbIE 3()UPHI, BTOPUYHBIE U TPETHYHBIC AJTKUIAMUHBI UJTH AJTIKUJICYIb(MUIBI, TAKUE KaK -
CHz-CHz-OMe, -CHz-CHz-OEt, -CHz-CHz-OPr, -CHz-CHz-SMe, -CHz-CHz-SEt, -CHz—CHz-
SPT, -CHz-CHz-NHN[e, -CHz-CHz-NMez, -CHz-CHz-NEtMe 501051 -CHz-CHz-NEtz. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS n300peTeHus: Ry 0003HaYaeT MUKJIOreTepOATKUIL.
Heorpannuusaromue npuMepbl HUKJIOT€TEPOATKNIIA BKIYAOT MUPPOTUIIIL,
TeTparuApoPypwI, TETPAruapOTHOPYPaAHII, MTUTIEPUIIIT, TUTIEPASHII, TETPATUAPOTTUPAHIUI,
mop¢omnuno, 1,3-auazenan, 1,4-nnazenan, 1,4-okcazenan u 1,4-okcaTuamnas.

[0134] B npyrux BapuanTax ocyuectBieHust n3ooperenus Ry u Ry 1 atomsl azora, ¢
KOTOPBIMH OHH CBSI3aHBI, B3SIThIE BMECTE MTPU HEOOXOIMMOCTH 00pPa3yIOT 3aMEIIeHHbIH
rerepouuki. Ele B qpyrux BapuaHTax oCyliecTBiIeHHs u3ooperenus R, u Ry 1 aToMbl
yIJIepOZia U a30Ta, C KOTOPBIMU OHM CBSI3aHbl, COOTBETCTBEHHO, B3SIThIE BMECTE IIPU
HEOOXOIUMOCTH 00Pa3yIOT 3aMEIIEHHBIH MEeTePOLIMKIT.

[0135] B HEKOTOpPBIX YaCTHBIX BAPHAHTAX OCYIIECTBJIEHUSI U300PETEHUSI CTPYKTYPHBIH

0O O
»IJ’R“ N
N\n/Ynz N
n n
b n3(Rs) "o n3(Rs) "o
parMeHT HMEECT CTPYKTYPY ,
o) 0O
N N
N O N
n n
mRs) g o R T 5 OH
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B HEKOTOpBIX YaCTHBIX BAPHUAHTAX OCYIIECTBICHUS H300PETeHUs CTPYKTYPHBIN (pparmMeHT

0] O

N/R4 N

|

N Y, N
n

n1\ﬂ/ 2 nq

n3(R5) (o) HMEEeT CTPYKTYPY n3(R5) o)
(0]

0O 0
H
N N N
nq N4 OH N4
n3(Rs) o) n3(Rs) o) -

" n3(R5) o] OH )

2

B HEKOTOpBIX YaCTHBIX BAPHUAHTAX OCYINECTBICHUS H300pETeHUsI CTPYKTYPHBIN (pparmMeHT

o) o)
N N
! OH
N__Yn, N
®y” T Ry
n3ts O HMeeT CTPYKTypy "° ° o WJIH
o}
N
N
n
n3(Rs) 'G5 OH
[0136] B HEKOTOpBIX BapUaHTax OCYLIECTBIEHUs N300pPETEHNUs 110 MEHBIIEH Mepe B OTHOM

cnyudae Rs obo3nauaer H mnu ankun. Heorpanuumnsaroiue npuMepsl ajlkuiia BKIOYa0T Me,
Et, mpormu, usonponui, #-OyTuin, #30-0yTui nnu émop-0ytiin. B apyrux BapuaHTax
ocymecTieHus n3obperenust Rs npencrasisier codoit ORg nim ranoren. B Hexotopsix
YaCTHBIX BapUAaHTaX OCyIecTBieHus Rs 0003Hauaer rasoreH. B HEKOTOPBIX 4aCTHBIX
BapHaHTaX OCYIIECTBIIeHUs u300perenus Rs npencrasser coboit ORgs. B HEKOTOPBIX 4aCTHBIX
BapHaHTaX OCYIIECTBIeHUs n300perenus Rs npencrassier codoit OH. B HekoTOphIX BapraHTax
OCYIECTBIIEHHsI U300PETEeHHUs N3 paBHO 2. B HEKOTOPBIX BApHAHTAX OCYIIECTBICHUS
n300pereHust n3 paBHO 1. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUsI H300peTeHus n3 paBHO 0.
[0137] B HeKkoTOpbIX BapuaHTax OCyleCTBIeHMs n3o00pereHus Rg mpencrasisier codoit H
WM ankwi. B apyrux BapuaHTax ocyuiecTBiIeHUs1 n300pereHust Rq mpu HeoOxonumMocTi
npeacTaBisieT coOOH 3amMeleHHbIi rerepounki. Emme B 1pyrux BapuaHTax OCyIIECTBICHUS
n300peTeHus 1Be rpynmbl Rg BMeCTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH NPUCOEIUHEHBI, TIPH
HEOOXOIMMOCTH 00Pa3yIOT 3aMEIIEHHBIN MeTePOLIUKII, COMep KAl atom a3ora u 0-3

JOTIONTHUTEJIBHBIX T€TEPOaTOMa, KKl U3 KOTOPBIX BRIOpaH u3 rpynmsl, cocrosimeit u3 N, O u

S.
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[0138] B HekoTOpBIX BapuaHTax OCYIIECTBICHHs n300peTenus Z npeacrasisier codoit OR,.
B HexoTOpBIX BapuaHTax OCylIecTBIeHUs n3odperenus Z npeacrasisier codoit OH, OMe, OEt,
OPr nmu OBu. B HEKOTOpBIX BapuaHTax OCYIIECTBJIECHUS N300peTeHus Z NpeAcTaBisieT coOoi
OH.

[0139] B HEKOTOpBIX BapHaHTax OCYILIECTBIECHUs H300peTeHns X, npeacrasisier codoit H,
rajores Wiy ankwi. B moOoM 13 BapHaHTOB OCYINECTBIEHUS N300PETEHNs, ONTMCAHHBIX B
HACTOSIIEM TOKYMeHTe, X| MOXKeT MpencTaBysTh coboi H wnu ranoreH. B HekoTOpbIX
BapHAHTaxX OCYLIECTBICHUs n300pereHus: X npeacrasisier coboit H nmm ankmn. B npyrux
BapHUAHTAX OCYLIECTBJICHUs N300peTeHust X MPeACTaBIsieT COOOH alKuII.

B npyrux BapmaHTax oCyIecTBIeHHs n300peTeHus X npencrasisier codoit H. B HekoTopbix
BapHUaAHTaxX OCyLIeCTBIeHUs n3odpereHus X, npeacrasisier codboit H, F, Cl, Br wiu Me. B
HEKOTOPBIX BApHUAHTAX OCYINECTBIICHUs n300pereHus X, npencrasiser codoit H, F umu Cl. B
HEKOTOPBIX BapUAHTAX OCyIIeCcTBIeHUs n3obperenus X, mpencrasisier codoit F wmu Cl. B
HEKOTOPBIX BApHUAHTAX OCYINECTBIEHUs n300peTeHus X; npencrasnsier codoit H wu Cl. B
HEKOTOPBIX BapUAHTAX OCyIIeCTBIeHUs u3obpereHust X, mpencrasisier codoit F. B HekoTopbIx
BapUaHTax OCYLIeCTBIeHUs n300pereHus X, npeacrasisier codoii Cl. B HekoTopsIx BapraHTax
ocyIiecTBIIeHUs n300peTeHus X mpeacrasisier codoit H.

[0140] B HexkoTOpBIX BapHaHTaxX OCYIIECTBIEHHS U300peTeHus X, mpeacTasisier codoi H,
rasored, CN, ajqkuJj, raJoreH3aMeIleHHbIN aJKUJI, HUKJIOAJKUI WK rajloTeH3aMelleHHbIN
LIMKJIOANKHI. B 1r060M M3 BapuaHTOB OCYLIECTBIICHHS M300PETEHNS], ONIMCAHHBIX B HACTOSIIEM
IOKyMeHTe, X, MOKET MPeACTaBIsATh coO0it H, ranoreH, ¢rop3aMmenieHHbIN aKuI WM alkuil. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUs n300pereHus X, npexacrasisier coboit H nnu ranoren. B
APYTUX BapHaHTaX OCYLIECTBIEHUS n300peTeHus X, MpencrasisieT coO0oi GpTop3aMereHHbIH
AJIKVJT WJTH aJIKWJL. B Ipyrux BapuaHTax OCYIIECTBIICHUS] H300peTeHHst X, MPEeNCTaBIseT coOOi
LUKJIOAJIKUI. B HEKOTOPBIX BapuaHTaX OCYINECTBJICHUS N300peTeHus X, MpencTaBiseT coOoi
H, F, Cl, Br, Me, CF,H, CF,Cl unu CF;. B HeKOTOpbIX BapHaHTaX OCYLIECTBICHUS H300pEeTeHUs
X, npencrasisiet coboit H, F mnu Cl. B HeKOTOpBIX BapHaHTaX OCYIIECTBICHHS H300peTeHUs
X, npencrasisiet coboii F unmu Cl. B HeKoTOphIX BapuaHTax OCYINECTBIECHUS U300peTeH s X,
npexncrasisier cobort H umm Cl. B HeKoTOpbIX BapuaHTax OCYIIECTBICHUS H300peTeHus X,
npencrasisier coooit F. B HeKOTOpBIX BapHaHTax OCYIIECTBICHHS H300peTeHHsT X,
npencrasisier codoit CF;. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHS H300peTeHUs X,
npexncrasisiet coboi CF,Cl. B HEKOTOPBIX BapHaHTax OCYIIECTBIEHHS H300peTeHns X,

npexncrasisieT coboii Cl.
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[0141] B HekoTOpBIX BapHaHTax OCYIIECTBIEHUS n300peTeHus X3 npeacrasisier codboit H,
rasioreH, CN, aJKu1, rajjoreH3aMeIeHHbINd alKUJI, IUKIOANKUII UITH TaJIoTeH3aMe|eHHbII
LUKJIOANKUI. B 1000M U3 BapMaHTOB OCYINECTBJICHUS] U300PETEHHs], ONMCAHHBIX B HACTOALIEM
IOKyMeHTe, X3 MOXKET NPeACTaBiIATh co0oi H, ranoren, ¢prop3aMereHHbli ankui Win aikui. B
HEKOTOPBIX BAPHAHTAX OCYINECTBICHUs n300pereHus X3 npexacrasisier coboit H nnu ranoren. B
APYTHX BAPHAHTAX OCYIIECTBICHUs U300peTeHns X3 IpencTaBisieT co00i GTOpUpOBaHHBIN
AJIKVJT WJTH aJIKWIL. B Ipyrux BapuaHTax OCyINECTBIICHUS] H300peTeH st X3 MPENCTaBIsieT coOoi
LUKJIOAJIKUJ. B HEKOTOPBIX BapuaHTaX OCYINECTBJICHUS N300peTeHus X3 MpencTaBiseT coOoi
H, F, Cl, Br, Me, CF,H, CF,Cl unu CF;. B HeKOTOpbIX BapHaHTaX OCYLIECTBICHHS H300peTeHUs
X3 npencrasisiet coboit H, F mnu Cl. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHS H300peTeHuUs
X3 npencrasisiet coboii F umu Cl. B HeKOTOphIX BapuaHTax OCYINECTBICHUS N300peTeHus X3
npexncrasisietr codoit H nmn Cl. B HeKoTOphIX BapuaHTax OCYIIECTBIICHUS H300peTeHHs X3
npencrasisier coooit F. B HeKOTOpBIX BapHaHTaX OCYIIECTBICHHS H300peTeHus X3
npencrasisier codoit CF3. B HeKOTOpPBIX BapuaHTax OCYIIECTBICHHS H300peTeHus X3
npexncrasisiet coboi CF,Cl. B HEKOTOpBIX BapHaHTax OCYIIECTBIEHHs U300peTeHns X3
npexacrasisieT coboit Cl.

[0142] B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS H300PETeHUS CTPYKTYPHBIH (pparMeHT

eonle oo oNe ga

MMEET CTPYKTYPY

Br cl Cl
@E:I F- i ;CI \f;[:l
R OH R OH WJIU OH

[0143] B mo0oM U3 BapuaHTOB OCYIIECTBIICHUS U300PETEHNs, ONMMCAHHBIX B HACTOSIIIEM
nokymente, R; mpencrasmnsier coboii H, ankun nnm rajoreH. B HeKOTOpbIX BapHaHTax
ocyuiecTBiieHus: n3o0pererus R; npencrasinsier coboii H wu ramoreH. B HeKOTOpBIX BapruaHTax
ocymiectBieHus: n3ooperenus Rs npencrasisier codoii H, F, Cl unmu Br. Heorpannuusaromue
npuUMepsl ajkuia BKIodaroT Me, Et, nponwn, nzonponun, #-0yTuin, #30-0yTui u 6mop-0yTuiL.
[0144] B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS N300peTeHNs coennHeHne Gopmysl |

UMEET CTPYKTYpy, oTBevaromyto popmyne 1" nmm 11,
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r7ie B KaXa0M ciiydae R3- He3aBUCUMO npencTassier codoi H, ranoreH uiau ajakum, U ny
npeacTaBisieT co0oit menoe 9ucyio ot 0-3, U Apyrue 3aMeCTUTENH MPEACTABIISIOT COO0M Takue,
KaK OTpPEeNeIeHO B JAHHOM H300PETeHUH.

[0145] B HeKOTOpBIX BapuaHTax OCYIIECTBJIeHUs H300peTenus Z npeacrasiser codoit OR,.
B HekoTOpBIX BapHaHTax OCylLIeCcTBIeHUs n3o0perenHus Z npeacrasisier codoit OH, OMe, OEt,
OPr nim OBu. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS N300peTeHus Z NpeacTaBisieT coOoi
OH.

[0146] B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHS H300PETEHUS Ny MIPENCTABIISIET COOOH
renoe yucio ot 0 1o 3. B HEKOTOPBIX BapUaHTAaX OCYINECTBIICHHS N300PETSHHUS Ny
npeacTasisieT coboi nenoe uncio ot 1 1o 3. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS
n300pereHust ny paBHO 0. B HEKOTOPBIX BapHaHTax OCYLIECTBIEHUs N300pETEeHNUs Ny paBHO 1
iy 2. B HEKOTOPBIX BapHaHTaxX OCYIIECTBIEHHS M300peTeHns ny paBHO 1. B HEKOTOpPBIX
BapHaHTaX OCYyIIeCTBIeHUs u3o0perenus Rs> npencrasisier coboii H mnu ankun. B HeKOTOpBIX
BapUaHTax OCylIecTBIeHUs: n3ooperenus Ry npeacrasnser coboit H. B HekoTopsIX BapuaHTax
ocyuiecTBieHHs n3o0perenust R3: mpeacrasnser coOoit ankmi. B HEKOTOPIX BapHaHTax
ocyiecTBieHust u3o0perenus: R npeacrasisier coOOM rajoreH.

[0147] B nmo0oM 13 BapuaHTOB OCYIIECTBIIEHUs U300PETEHHS, ONMMCAHHBIX B HACTOSIIIEM
JOKYMEHTE, 110 MEeHbIIEH Mepe B OMHOM ciiy4dae R, unmu Ry, He3aBucumo npencrassisier codoit H,
aJIKWJI, IUKJIOAJIKIJI, HACBILIEHHBIN IreTepOLIMKII, apuil UK rerepoapuil. B HekoTopbIx
BapHaHTaX OCYIIECTBJICHUs H300pEeTEeHNUs MO MEHbIIeH Mepe B ogHOM citydae R, wim Ry,
He3aBHCUMO nipeactasisieT coboii H, Me, Et, Pr uimu Bu. B HekoTopbix BapraHTax
OCYIIECTBIIEHHsI U300PETEHHUs TI0 MEHbLIEH Mepe B ogHOM ciydae R, nnn Ry, HesaBucumo

NpEeACTaBIsIeT COOOH reTepOLMKIIL, BBIOPAHHBIN U3 TPYIIIBI, COCTOALICH U3:

)
r k’fﬁ\’N’ ZE; }j‘l\? zﬁ? Ai} »O, }{OH, }{O
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o) NH N7
ZN\) , }’-N\) u }’«N\) ; T TeTePOLIUKII TPU HEOOXOIMMOCTH 3aMEIIEeH AJIKHIIOM,
OH, okco mu (C=0)C,.4anKuiom, ecjid Mo3BOJISIET BAJIEHTHOCTb.
[0148] B HekoTOpBIX BapuaHTax OCyluecTBIeHUs n3odperenus R, u R, BMecte ¢ aromom
a30Ta, K KOTOPOMY OHU MPHCOEAMHEHBI, TPU HEOOXOANMOCTH 00pa3yIOT 3aMeleHHbII
reTepOLMKII, COZlep KaIIMi aToM a30Ta U 0-3 TOTMOJIHUTENBHBIX IeTepoaToOMa, KasKAbld U3
KOTOPBIX BbIOpaH u3 rpymnimbl, cocrosimed u3 N, O u S.
[0149] B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS U300peTeHus coenuHeHne Gopmysl |

BBIOMPAIOT U3 TPYIIIBIL, COCTOSIIIEH 13 coequHernii 1-70, kak moka3aHo HIKe B Tabsune 1.

Coxkpamenus

ACN ALIETOHUTPUI

Boc mpem-0y TUIOKCUKapOOHII

CDI KapOonunanumunazon

DCM Jluxnopmeran

DIPA Jun3onponuiaMuH

DIPEA N,N-nuu30nponuisTUIIaMUH

DMAP 4-JluMeTUIaMUHONUPUANH

DMF Humerunpopmamus

EA OTtunauerart

EDCI 1-O1un-3-(3-1uMeTHIaMHHOTIPOIHII )KapOOTUMMUT

HATU N-[(mumernnamuno)(3H-1,2,3-tpuaszono(4,4-b)nupunns-3-
WJIOKCH )METHJIeH |-N-MeTuMeTaHaMuHuyM rekcadropdocdar

HBTU 2-(1H-benzorpuazon-1-mn)-1,1,3,3-TeTpameTniypoHIyM
rekcadropdocdar

HOBT 1-I'uapokcrOeH30Tpraso

IPA Hzonponanon

PE [Terponetinbiii 3¢up

TEA TpusTunaMux

TFA TpudropykcycHast KUCIOTa

THF Terparunpodypan

Cnocobwt nonyuenus

[0150] Huxe npuBeneHsr o0mue cXxemMbl CHHTE3a ISl IOJYYeHHUs] COSAMHEHHA, OMMCAHHBIX
B HACTOSIIEM H300PETeHUU. DTH CXEMbI SBJIIIOTCS WUTFOCTPATHBHBIMU U HE MTPEeIHA3HAYEHBI

AJis1 OrpaHUYCHUA BO3MOXHBIX TEXHOJIOTMYCCKHUX TIPUEMOB, KOTOPBIE MOKET UCIIOJIB30BATH
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CHELUANCT B JAHHOH 0OJIACTH /AJIs TOJTyUeHHs] COeNUHEHHUH, PACKPBITBIX B JAHHOM
n3o00perennn. CrieranictaM B JAaHHOH OOJIACTH TEXHUKHU JAOJKHBI ObITh OUEBUIHBI PA3JINYHbIE
crioco0bl. Kpome Toro, pa3nuyHble CTauu CUHTE3a MOTYT ObITh BBITIOJHEHBI B aIbTEPHATUBHON
MOCJIEIOBATEIBHOCTH HJIH IO OUEPEIHOCTH ¢ MOJTyueHHeM IiesieBoro(bix ) coenunenusi(it). Bee
JIOKYMEHTbI, IPOLIUTHPOBAHHBIE B JAHHOM N300PETeHUH, OJTHOCTHIO BKJIFOUEHBI B HACTOSIIIHHA
JOKYMEHT MOCpencTBOM ccbuiku. Hanpumep, creayomue peakuyuy sABIsOTCA WIUTIOCTPALUSIMHU,
HO HE OTPaHUYEHUSIMH JIJIs TIOJYYEeHHsI HEKOTOPBIX UCXOAHBIX MaTePHAJIOB U COEIUHEHUH,
PaCKpPBITBIX B HACTOSIIIEM JOKYMEHTE.

[0151] IIpuBeneHHbIe HIKE CXEMBI 1-6 OMUCHIBAIOT CUHTETUYECKUE MOIXOABI, KOTOPbIE
MO’KHO UCTIOJIb30BaTh [l CHHTE3a COSAMHEHUH, OMMCAHHBIX B HACTOSIIEM H300PETEHHH,
HarpuMep, COSTUHEHNH, UMEIOIIUX CTPYKTYPY GOopMyJIbl I, Miin uxX mpeaIecTBeHHUKOB.
CrieranucTsl B JAHHOM 00J1aCTH TEXHUKU MOTYT MPEAYCMOTPETh Pa3IUIHbIe MOTU(PHUKALIMH
3TUX CHOCOOOB AJISl TOCTHKEHHS PE3YJIbTATOB, OAOOHBIX pe3ysbTaTaM H300peTeHu,
NPUBEACHHBIX HIDKE. B MPUBEIEHHBIX HIDKE BAPUAHTAX OCYIIECTBJIEHHS H300PETEHHS My Th
CHHTE3a OIUCaH C UCIIOJIb30BAHUEM B Ka4eCTBE IPUMEPOB COEMHEHU N, UMEIOIUX CTPYKTYPY
dopmyasl I, wm ux npenmecTseHHUKOB. OOIIIE CHHTETUYECKHE TIOAXO/IbI, OTTMCAHHBIE HA
cxeMax 1-6, U mpuMepHl, OMICAHHBIE HIDKE B paszaene «lIpumMepb, HILTIOCTPUPYIOT CIIOCOOBI,
UCIOJIb3yeMBbI€ /JIsl OJyUEHUsl COEUHEHH, OMMCAHHBIX B HACTOSALIEM TIOKYMEHTE.

[0152] Coenunenus I-1a u [-2, kak MoKa3aHO HEMOCPEICTBEHHO HUKE HA CXeMe 1, MOXKHO
HOJIYYUTb JFOOBIM CITIOCOOOM, U3BECTHBIM B JAHHOW O0JIACTH, W/WJIN OHH SIBJISIOTCSI
KOoMMepuecku foctynHbIiMH. Kak nokasaHo Ha cxeme 1, PG oTHOCHUTCS K 3aIIMTHOMN TpyIIe.
Heorpannuuparomiyue npuMepsl 3allUTHBIX IPYII BKIIOYaOT Me, annun, Ac, Boc, npyryo
ANIKOKCUKAPOOHUJIBHYIO TPYIIY, THANKUIAMHUHOKAPOOHWIT UM APYTYIO U3BECTHYIO B TAHHOM
00J1aCTH 3aLUTHYIO TPYIIIY, TPUTOIHYIO U UCIIOJIb30BAHUS B KAUECTBE 3ALIUTHBIX TPYIII JJIsI
OH unu amuHOTpynmnel. B nanHoM nzodperenun onpeneseHsl apyrue 3amecturenu. Kak
NOKa3aHO Ha cxeMe 1, B HEKOTOPBIX BapUAHTAX OCYLIECTBJICHUS N300PETEHUSI COSNUHEHHS,
PACKPBIThIE B HACTOSIIIEM JOKYMEHTE, MOT'YT ObITh CHHTE€3UPOBAHBI U3 COOTBETCTBYIOLIETO
3aMeLIeHHOro OpoM- mn HoxpOeH3omna I-1a, KOTOpBIH MpeBpaIaeTcsi B COOTBETCTBYIOIIYIO
6opoHoByI0 KHcHoTy [-1b myTeM MeTammpoBaHus, HapUMep, ¢ H-OYTHITUTHEM H Peakuuei ¢
TPUANKIIIOOPATOM, TaKUM Kak TpuMmetuiidoopar. Keroadup I-2 B3anMonelicTByeT ¢ OCHOBaHUEM,
TaKUM KaK rekcameTmwiancuiasuy utust u N-peHuntpudaumu, ¢ oOpasoBaHueM
tpudTopmerancyibponara erona I-3. CessbiBanue [-3 ¢ 6GopoHoBoii kucnoroit I-1b B
NPUCYTCTBUH KaTaIu3aTopa, Takoro kak 1,1'-ouc(nudpennndochuno)pepporen-

nuxyopnawaaui( 1) (Pd(dppf)Cly), naer uukmmueckuii amus 1-4. T'ugpuposanue [-4 Hax
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KaTaJnM3aTOpOM, TAKHUM KaK OKCHJ IJIaATUHBI, 1a€T 3(1)I/Ip HaCBIIICHHOI'O NUKIIMYECKOI'O aMIHaA 1-
Sa. 3atem 3allUTHBIC I'PYIIIbI B COCANHCHNU I-5a moxkHO YAQAJIUTD C MMOJIYUYCHUEM COCANHCHMUS
dopmyisl I, 1 Takoe coenuHeHne co cBOOOAHOM peHonbHOoH rpynnoit OH u/mnm cBoOoaHbIM
a30TOM IIPH HEOOXOAUMOCTH MOXKET TaK)Ke IPEBpPaIIaThCs B Ipyrue coeanHenus popmyusl I ¢

NMOMOIIBIO METOA0B, H3BCCTHLIX B JIAHHOM 00JIaCTH TEXHHKH.
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X4 X3
Ry Br/l
e
PG a) nBuLi
I-1a l b} {MeD):B
Fng ,O
Pd{dppf}Clz
Na;CO5
p,ﬁoucaH!HQD
nz{R
I- 4 h 3l 5]' 13
LIHMDS,
PhNTS, Haz, PO,
THF
O
9]
OMe
N.
n1 PG
n3(Rs) |2
n3(Rs) I-5a
Cxema 1
[0153] Coenunenus I-1a u [-6, kak MOKa3aHO HEMOCPEICTBEHHO HUKE HA CXEME 2, MOJKHO

MOJTYYUTh JTFOOBIM CIIOCOOOM, U3BECTHBIM B TAHHOU OOJIACTH, W/WJTH OHU SIBJISTFOTCS
KOMMepuecku AoCTynHbIMU. Kak nokazaHo Ha cxeme 2, PG oTHOCUTCS K 3allUTHOM TpyIIe.
Heorpanuuuparomue npuMephl 3alUTHBIX TPy BKIOYAOT Me, aumn, Ac, Boc, apyryro
ANTKOKCUKApOOHMIIbHYIO TPYIIY, THANKIJIAMAHOKAPOOHIIT W APYTYIO U3BECTHYIO B TAHHOM
00JIaCTH 3aIUTHYIO TPYIIY, TPUTOIHYIO IJIsl HCTIOB30BAHUS B KAUECTBE 3AIMUTHBIX TPYIIIT JIJIs
OH. B nanHoM m300peTeHnu omnpeaesieHbl Apyrue 3amectutenn. Kak mokasaHo Ha cxeme 2, B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIECHUS] N300PETEHUs PACKPBITHIE 31€Ch COSIUHEHUs, rae n; = 1,

MOTYT OBITh IOJIY4Y€HbI aJIbTepHATUBHBIM IyTeM. Mon- nmu Opombenson I-1a cBsa3biBaercs ¢

NUPUAMHOOPOHATHBIM 3pUpPOM [-6 B MPUCYTCTBUM MaNIaJUEeBOrO KaTaIn3aTopa, TAKOTO KaK
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Pd(dppf)Cl,, c obpazoBanuem 4-apunnupununa I-7. ['unpuposanue -7 Hag KaTanu3aTopom,
TAKUM KaK OKCHJ TUIATUHBI, f1aeT 4-apunnunepuand I-5b. 3amuTHele rpynmsl B coequHeHnu 1-
5b 3aTeM MOryT OBITH yZaJIeHbI C TOJNyYEeHHEM COeANHEHU (popMyIbl I, 1 Takoe CoeTMHEHNE CO
cBoOoHOM (eHobHOM rpynnoit OH u/unu cBOOOAHBIMY a30TCOAEPIKAIIUMU TPYIIIAMU MIPU
HEOOXOAMMOCTH MOJKET OBbITh TaK3Ke MPEBPALLEHO B Ipyrue coeauHeHus Gopmydsl I ¢

ITOMOIIBIO CITOCOOOB, M3BECTHBIX B JAHHOH 00JIACTH TEXHUKH.

X2
X X O L}
1 3 ~ é Pd{dppf)Cl,

+ OTNF T OMe Na,CO;

Rs Br/l N DMF

O »
PG~

Ha s(Rs) 1g
nx{Rs)  |.5p
Cxema 2

[0154] Kaxk nokazano Ha cxeme 3, PG otHOcuTCs K 3amutHO# rpymnmne. Heorpannunsarommue
IpUMEpPBI 3aLIUTHBIX Py BKIroUaroT Me, ajumi, Ac, Boc, Apyryro aikokCHKapOOHMIIBHYIO
TPYIIY, THATKIJIAMHUHOKAPOOHUII MITH APYTYIO U3BECTHYIO B JAHHOM 00JIaCTH 3aIUTHYIO
rpymnIy, IPUrOAHYIO JUIsl UCTIONB30BaHMs B kKauecTse 3auTHbIX rpynmn 1yist OH. B nanHOM
n300peTeHNH OnpenesieHbl qpyrue 3amectutenu. Kak mokasaHo HEMOCPEACTBEHHO HUXKE Ha
cxeMe 3, pacKpbIThIE 3/1ECh COENUHEHUsI, B KOTOPbIX Ry npencrasnser codoit H win Hu3mmit
AJIKHJI, MOJKHO TTOJIYYHTb U3 CIIOXKHBIX 3(hupoB nunepunuHa I-5b nnm I-5c¢, koTopsie MokHO
nony4uTh u3 I-5a myTem cenexkTUBHOIO yAaleHus 3alUTHON IPYIbI IPU aTOME a30Ta.
CrnoskHblil 3¢up mukamdeckoro amuna [-5b umu [-5¢ CBA3BIBAIOTCS ¢ COOTBETCTBYIOIIUM
00pa3oM 3aIIUIIEHHOW AMHHOKHCIIOTOH € MOMOIIBIO CBSI3YIOIIErO PEeareHTa, TaKOoro Kak
EDC/HOBt, HBTU nmu HATU, c o6pa3osanuem amuaa [-8. OgHuM npuMepom npuroxHon
AMHHO3AIMUTHON TPYIIIBI IPU aTOME a30Ta SIBJSIETCS TPeT-OyTHitokcukapOonun (7-butyl
oxycarbonyl, boc). Yaanenne amMmuHO3aImUTHOM rpymmbl ¢ moMobio TFA ¢ mociaenyromum

Harp€BaHuEM C OCHOBAHUEM, TAKUM KaK TPUITHUIIAaMHUH, B paCTBOPUTEJIC, TAKOM KaK TOJIYOJI,
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MPUBOIUT K LUKJIM3AMH B quKkeronunepasud [-9a. Y nanenne GeHONbHOM 3alUTHOW MPYTIIIbI

naet I-10a.
Xz
X4 X3 0
BooNR, C(R,),CO,H
Rs OMe HATU, Et;N, DMF
O NH >
PG n
ny(Rs)
=S¢
1. TFA, GH,Cl,
2. EtsN, Tonyon
na(Rs) 0
I-10a CXEME 3 1-9a

[01S5] Kak nokazano Ha cxeme 4, PG otHOcuTC K 3amutHoi rpynmne. Heorpannunsaroiue
NPUMEPHI 3aLIUTHBIX TPYI BKIOYaroT Me, aymui, Ac, Boc, aApyryro ajakokcHkapOOHHIBHYIO
IpynIy, AHATKUIAMAHOKAPOOHMIT HITH APYTYEO U3BECTHYIO B JAHHON OOJIACTH 3aLUTHYIO
IPYIIy, IPUTOAHYIO JUISl UCIIOJB30BAHUS B KauecTBe 3auTHbIX rpynm st OH. B nanHOM
N300peTeHNH ONpeneNeHbl Apyrue 3amecturenu. bauskuil MeTon, mpruMeHUMBbIH 171t Oonee
CJIOJKHBIX Tpymni Ry, mpuBeneH HemoCcpencTBEHHO HiKe Ha cxeme 4. Peakuust amunosgupa [-5c¢
C XJIOPALETWIXJIOPUAOM U OCHOBAHUEM, TAKUM KaK TPUITHIAMHUH, AaeT xjopaueramun [-11.
Oo6pabotka I-11 amuaom R4yNH, 1 B kauecTBe OCHOBaHUS, TAKOTO KaK TPUITHIIAMUH, U
HarpeBaHUe B PaCTBOPUTEIE, TAKOM KaK 3TaHOJ, naeT N-3aMeleHHbIi JuKeTonunepasuH [-9b,

KOTOpBIi npeBpammaercs B [-10b nmyrem ynaneHust GeHONBHON 3aIIUTHON TPYIIIIBL.
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1-10b Cxema 4 1-9b

[0156] Kak nokazano Ha cxeme 5, PG otHOcUTCS K 3amuTHOMN rpynmne. Heorpanuunsaroiue
NPUMEPHI 3aLIUTHBIX TPYIN BKIOYar0T Me, ajumui, Ac, Boc, Apyryro aqkokcHKapOOHHIIBHYIO
TPYIIIY, THATKIJIAMHIHOKAPOOHUII MITH APYTYIO U3BECTHYIO B JAHHOW 00JaCTH 3aIMUTHYIO
rpyniy, IPUroAHy JUIsl UCIIONIBb30BAaHMs B KauecTse 3aUTHbIX rpynn ainst OH. B nannom
n300peTeHnH onpeneneHsl Apyrue 3amecturesnu. CoenuHeHus], PACKPBITbIE B HACTOSIIEM
u3obperenun, rae Y aubo OTCYTCTBYET, THOO npencrasiseT co0oit a30T, MOTYT ObITh
CHHTE3MPOBAHBI CMIOCO0AMHM, TTOKa3aHHBIMU HETOCPEICTBEHHO HIDKE Ha cxeme 5. Kak mokaszaHo
Ha CXeMe S5, IJIsl COeIMHEHHH, PACKPBITHIX B HACTOSIIEM H300peTeHHnH, re Y OTCYTCTBYET,
peakuust amuHodbupa [-5¢ ¢ amuaom R4yNH, npu HarpeBaHuu B MetaHosie naet amun [-12.
Ob6pabortka amuna I-12 xapOonmnauumunazonom (carbonyl diimidazole, CDI) 8 DMF npusonut
K HUKJIM3aUUA B UMUA30UHANOH [-13. J51 pacKphITBIX 31€Ch COEANHEHU, B KOTOPBIX Y
npeacTaBisieT coOol a30T, peakius boc -3amuineHHoro amuao3dupa I-5d ¢ rugparom
rUsipasuHa HETOCPEACTBEHHO JaeT TPUa3oNuANHANOH [-14. 3amuTHble rpynmnel B COEUHEHUSIX
I-13 u I-14 3aTeM MOXHO yAaJIUTh C IOJYYEHUEM COeTUHEHHH (OpMYJIbI I, 1 Takne CoeTMHEHMsI
co ceoboaHoM (eHonbHOM rpynmnoi OH mpu HeoOXOIUMOCTH MOTYT OBITh Jajiee IPEeBPaIIeHbBI B

apyrue coequHeHus: GopMyJibl | ¢ MOMOIIBIO METOIOB, U3BECTHBIX B JAHHOH 00JIACTH TEXHUKU.
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Cxema 5

[0157] Kak nokazano Ha cxeme 6, PG otHOCUTCS K 3amuTHON rpynmne. Heorpanuansaroue
NPUMEPBI 3aLIUTHBIX TPYIN BKIOYat0T Me, ajumi, Ac, Boc, Apyryro ajqkokCHKapOOHHIIBHYIO
TPYIIY, THATKIJIAMHIHOKAPOOHUII MIH APYTYIO U3BECTHYIO B TAHHOW OOJIACTH 3AIMUTHYIO
rpyniny, NPUroAHyo JUlsl IPUMEHEHHs! B KauecTBe 3aluTHbIX rpynn aiast OH. B nanHOM
n300peTeHNH OnpeneseHbl apyrue 3amectutreni. CTepeoKOHTPOINPYEMBIN CHHTES
IPOMEKYTOYHOI'O COeAMHEHUs Sd 1 Moy4eHNsl XUPaJIbHOTO MPOMEKYTOUYHOI'O COEAMHEHUS
5e NpUBENEH HEMOCPEICTBEHHO HUKE Ha cxeme 6. Kak nmoka3aHo Ha cxeme 6, S3HAaHTUOMEPHO
YUCTHIN NUNEepUAOH I-15 MOXKHO CUHTE3UpPOBATh U3 3alMIIEHHON L-acnaparnHoBOM KMCIOTHI U
KUCJIOTHI Menapyma o Mmeroay, onucanHomy B Org. Syn., 2008, 85, 147, a 3aTeM npeBpaTuTh B
enonrpuduar I-16 06paboTkoii aHrHaPUIOM TPUGTOPMETAHCYIb(HOKUCIOTHI 1 OCHOBAHHEM B
COOTBETCTBUH C METOAMKAMU, OMTUCAHHbIMU B Syn. Lett., 2009, 71-74. Enontpudmnar I-16
CBSI3bIBAETCS1 C OOPOHOBOH KUCIOTOM [-1b ¢ momMomIbio MamiaaneBoro Karaanu3aropa, TAKOro Kak
Pd(dppf)Cl,, ¢ monyuenuem I-17. Tunpuposanue I-17 Han kaTaau3aTOPOM, TAKUM KaK OKCHI
TUTATUHBL, JaeT nunepuauHoH I-18 npenmyinecTBeHHO B BUze 25,45 sHaHTHOMEPA U
BOCCTaHOBJICHHUE aMHJIa C TIOMOIIBIO KOMILIEKCa OOpaH-METHIICYIb(H 1a€T SHAHTHOMEPHO

yUCThIN [-5€, KOTOpBIN MOKHO UCMOJIb30BATh B CUHTE3aX, IPUBEACHHBIX HA cXxeMax 3, 4 u 5.
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Cxema 6

Peakuuu, onucaHHble BhIlIE HA cXeMax 1-6, MOKHO NPOBOAUTD B COOTBETCTBYHOLLEM

pactBopuresie. COOTBETCTBYIOLINE PACTBOPUTENIN BKJIFOUAIOT, HO HE OTPAHUYNBAIOTCS UMH,

ALETOHUTPUJI, METaHOJI, 3TaHoJ, auxjaopmerad, DMF, THF, MTBE unu Tonyosn. Peakiuuy,

OMHUCAHHbIE HA cxeMax 1-0, MOXKHO MPOBOAMTDL B MHEPTHOM aTMocdepe, Harpumep, B aTMochepe

a30Ta WJIM aproHa, MM PEAKIMI0 MOXKHO NMPOBOJAUTH B FepMETHYHON TpyOKe. PeakunoHHyro

CMECb MOKHO HarpeThb B MPIKpOBOJIHOBOfI Me4r Ui HarpeTb a0 MOBBIIIIEHHOMN TEMIIEPATYPHIL.

HpI/IFOI{HbIe JJIA STOH LEJIU MMOBBILICHHBIC TEMIICPATYPhI BKIIFOYA0T, HO HE OI'PaHUYHNBAaOTCA

umu, 40, 50, 60, 80, 90, 100, 110, 120 °C unu Gosee BHICOKYIO TEMIIEPATYPY MU TEMIIEPATYPY

KHITEHUsI ¢ OOPATHBIM XOJIOUIbHIUKOM/KUTIEHUST UCTIOIB3yeMOro pacteopurens. Mm xe

PEAKIMOHHYI0 CMECh MOYKHO OXJIQJIUTh B XOJIONHOW OaHe MpHu TeMIepaType HUKe KOMHATHOH,

Hanpumep, 0, -10, -20, -30, -40, -50, -78 wnu -90°C. Peakiusi MOxKeT ObITh 3aBepIlIeHa

yIaJeHNEM PAaCTBOPUTEIS WIIH Pa3lieJIeHneM (pa3bl OpraHUueCcKOro paCTBOPUTENS C OTHOM WITH

HECKOJIbKUMH BOIHBIMHU (ha3zaMH, Kaxkiasi U3 KOTOPBIX npu HeobxomumocTu conepkut NaCl,

NaHCO; nnu NH4Cl. PactBopuTens B opraHin4uecKoi $paze MOXKHO YAAIUTh IyTeM

BbIIIapHUBaHUS IIPU NOHUKEHHOM BAKYyME€ U HO.]'Iy‘lGHHbeI OCTAaTOK MOKHO OUYHUCTHUTH C

IOMOIILIO KOJIOHKH ¢ cuiinkareyieMm i BOXXX.
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Dapmayeemuueckue KOMRO3UUUU

[0159] Hacrosiimee n3odperenne Tak:ke OTHOCUTCS K (papMarieBTUIeCKOM KOMITO3ULIUH,
BKJIFOYAIOLIEH 110 MEHbIIEH Mepe OJHO U3 COEAUHEHUH, KaK 5TO OMMCAHO B JAHHOM JOKYMEHTE,
WK ero (papMaLeBTUUECKU IPUEMIIEMYIO COJIb MJTH COJIBBAT, U (hapMalleBTUYECKH ITPHEMIIEMBbIit
HOCHUTEb.

[0160] B erme omHOM acriekTe HacTosiIee N300peTeHne OTHOCUTCS K (papMalieBTHUECKOi
KOMITO3UIIUH, BKITFOYAOLIEH 10 MEHBIIEeH Mepe OTHO COeTUHEHHE, BBIOPAaHHOE M3 TPYIIIbI,
COCTOsIIIEN U3 cCoeqUHEeHnH GopMyJibl [, Kak OMMCAHO B TAHHOM IOKYMEHTE, U
(bapMaleBTHYECKU TPUEMJIEMbIN HOCUTEJIb WIIN Pa3OaBUTEb.

[0161] B HEKOTOpBIX BapUaHTaX OCYILIECTBICHUS N300PETEHUS] KOMITO3ULIHSI HAX OTUTCS B
¢dbopme runpara, conpBaTa WiIM (papManeBTUYECKU MpUeMIIEeMO coiii. KOMMO3HIINI0 MOKHO
BBOJIUTh CyOBEKTY JIFOOBIM MOIXOASIIIUM CIIOCOOOM BBEICHHUS, BKIFOYAsl, TOMHUMO TPOYETO,
NepOpasbHBIN U MaPEHTEPAIBbHBIN.

[0162] ®paza «papMaLeBTHUECKH PUEMIIEMbIII HOCUTEIbY, UCIIOJIb3yeMasi B JTAHHOM
IOKYMEHTE, O3Ha4aeT (papManeBTHIeCKH MPUEMIIEMBbI MaTepHall, COCTAB WIIM HEUTPAJIbHBIN
HATIOJIHUTEIb, TAKOH KaK JKUIAKHHA WM TBEPABIN HAIIOIHUTENb, Pa30aBUTEINb, BCIIOMOTraTEIbHOE
BELLECTBO, PACTBOPUTENDb WJIM MaTepUaJ Uil HHKAICYJIUPOBAaHMs], YI4aCTBYOLIUN B IEPEHOCE
WJIN TPAHCIIOPTUPOBKE PacCMaTpPUBaeMOro (papMaLeBTHUIECKOTO areHTa U3 OIHOTO OpraHa Win
4JacTH Tejla K APYroMy OpraHy Wiu yactu Tena. Kakaplit HocuTesb JOJDKEH ObITh
«IPUEMJIEMBIM» B TOM CMBICJIE, YTO OH COBMECTUM C APYTUMU UHIPEIUEHTAMH COCTaBa U HE
ryOuTebHBIN Mt nanueHTa. Hexotopeie mpuMepsl MaTepuaioB, KOTOPbIE MOTYT CIIY)KUTh B
KadecTBe (hapMaLeBTUIECKH IPUEMIIEMbIX HOCUTENIEH, BKJIIOYAIOT: caXxapa, TAKHe KaK JIAKTOo3a,
TJIFOKO3a M Caxapo3a; KpaxMalibl, TAKHE KaK KYKYPY3HbIH KpaxMall U KapTOQeNbHbIA Kpaxmal,
LEJUTIOJIO3Y U €€ IPOM3BOHBIE, TAKHE KAK HATPHIKAPOOKCUMETHIILIEIUTION032, S THIILEIUTION03a
U alleTaT LEeJUTF0JIO3bI; MOPOLIKOOOPA3HBIN TPArakaHT, COJION; KEJATHH, TAJIbK;
BCIIOMOT'aTeJIbHBIE BELIECTBA, TAKUE KAK MACJIO KAKA0 U CYNIIO3UTOPHBIE BOCKHU, MAacCja, TAKUe
KaK apaxrcoOBOE MACJIO, XJIOMKOBOE Maciio, cahiopoBOe MACIO, KYHKYTHOE MACJIO, OJIUBKOBOE
Maciio, KyKypy3HOe Macjio U COEBOE MAcCJIO; MITMKOJIH, TAKHE KaK OYTHIIEHTIUKOJIb, TIOJTHOJIBL,
TaKHe KaK TJIULEePHH, COPOUT, MAHHUT U MOJU3TUIICHIJIMKOJIb, CJIOKHBIE 3(QUPBI, TAKHE KaK
STUIIONEAT U 3TUIUIAYPAT; arap; Oy epHble areHThl, TAKHE KaK THIPOKCUI MAarHUS U THIPOKCUT
AJFOMUHUSI, aJIbITUHOBYHO KUCJIOTY, AlIUPOTeHHYIO BOAY, U30TOHUYECKUI PaCTBOP, pacTBOP
Punrepa; stunosslii ciupt; ¢pocdarHeie OypepHbie pacTBOPHIL, U APYTHE HETOKCHYHBIE
COBMECTHMBIE BEIIECTBA, IPUMEHsIEMbIE B (hapMaLIeBTUUECKIX COCTaBax. Te€PMUH «HOCHUTEINbY

0003HauaeT OpraHNYeCKUN MM HEOPraHWYECKUN MHTPEIUEHT, IPUPOIHBINA TN
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CHHTETUYECKHUH, C KOTOPhIM aKTUBHBIA HHIPEAHEHT KOMOMHHUPYETCS 1JIs1 CONEHCTBHSA
npuMeHeHn0. KOMIIOHEHTHI (hapMalieBTHUECKUX KOMITO3ULUI TaKKe CITIOCOOHBI CMEITUBATHCS C
COEAMHEHUSIMH T10 HACTOSIIIEMY H300PETEHUIO U PYT C IPYTOM TaKUM 00pa3oM, 4TOObI He
BO3HHKAJIO B3aUMOJIEHCTBUSA, KOTOPOE CYLIECTBEHHO YXY/IINUIIO ObI JKENIaeMyI0
bapmaneBTHYECKYIO 3P PEKTUBHOCT.

[0163] Kak yka3zaHo BbIllle, HEKOTOpPbIE BAPHAHTHI JAHHBIX (hapMaLleBTHYECKUX areHTOB
MOJKHO UCTIONIb30BaTh B (hopme papMarieBTUIECKH MpHeMJIeMbIX cojiei. TepMuH
«(apmaneBTH4YECKH IPUEMIIEMAst COJIbY B ’TOM CMBICJIE OTHOCUTCS K OTHOCHTEJIBHO
HETOKCUYHBIM COJISIM COETMHEHUH, OITUCAHHBIX B HACTOALIEM U300pETEHHUH, C
HEOPTraHMYECKUMH U OPTaHUUECKUMH KUCJIOTAMHU. DTU COJIM MOTYT OBbITh TIOJYY€HBI /17 Siftt BO
BpEMs1 OKOHYATEIbHOTO BBIIEIICHUSI U OYUCTKH COEAMHEHHUH I TIyTEM OTIEJIbHOTO
B3aUMOJIEHICTBHSI OUMINEHHOTO COEAMHEHHs B (POpMe ero CBOOOTHOTO OCHOBAHUS C MOAXOSIIEH
OPTaHUYECKOH MM HEOPTaHUYECKOW KUCIOTOH M, TAKUM 00pa3oM, BIIENEHUS 0Opa30BaHHOM
conu. TUnuYHbIE MPEICTABUTENN COJIEH BKIIIOYAIOT TUIPOOPOMHI, THIPOXIIOPH, CYIb(arT,
oucynbdat, pocdart, HUTpAT, alleTat, Bajepar, oJieat, MaIbMUTAT, CTeapar, Jaypat, OeH30arT,
nakTart, pocdar, To3unar, HUTpart, Manear, pyMmapar, CyKLUHAT, TApTPaT, HaQTHIAT, ME3UIIaT,
TJIFOKOTEINTOHAT, JIAKTOOMOHAT U JIaypuiICcyIib(OHATHBIE CONU U T.I1. (CM, Harpumep, Berge ef al.,
(1977) “Pharmaceutical Salts”, J. Pharm. Sci. 66:1-19) .

[0164] DapmaLeBTUYECKU IPUEMIIEMBIE COJIM PACCMATPUBAEMBIX COCIUHEHUN BKIIIOUAIOT
OOBIYHBIE HETOKCUYHBIE COJIU HJIN YETBEPTHYHbIE AMMOHHEBbIE COJIM COEIMHEHUH, HapUMep,
13 HETOKCUYHBIX OPTaHMYECKHUX WIIM HEOPTaHHMYeCKHX KHCIoT. Hampumep, Takue oObrdHbIe
HETOKCUYHBIE COJIN BKJIIOYAIOT COJIH, NMOJMYyYEeHHbIE U3 HEOPTAHUYECKUX KUCIIOT, TAKHX KaK
XJIOPUCTOBOIOPOAHASI, OPOMUCTOBOAOPOAHAS, CepHasi, Cyb(hamMuHoBasi, pochopHasi, a30THAs U
T.IL.; U COJIM, TIOJIYYE€HHbBIE U3 OPTaHMYECKUX KUCJIOT, TAKUX KaK YKCYCHast, Oy THOHOBAS,
SIHTApHAs1, TJIMKOJIEBAs, CTEAPUHOBAsI, MOJIOYHAs, I0JI0YHAsI, BUHHAS, JIUMOHHASI, aCKOPOMHOBAS,
NaJIbMUTHHOBASI, MAJIEMHOBAS!, THAPOKCHMAJIENHOBAsL, (PEHIITYKCYCHAsI, TIIyTAMHHOBAS,
OeH30lHast, CATUIIIIOBast, CyJIb(paHnIOBas, 2-alleTOKCHOeH30Has, ymMapoBas,
TOJIYyOJICYJIb(OHOBASI, METAHCYIb(OHOBAS, STAHANUCYIb(POHOBAS, [IABEJIEeBAast, U30THOHOBAS U
T.IL

[0165] B npyrux ciydasx coemuHEeHHs, OITMCAHHbIE B JAHHOM H300pETEHUH, MOTYT
COIepKaTh OJHY MJIN HECKOJIBKO KUCJIOTHBIX (PYHKLIIMOHAJBHBIX TPYII U, TAKUM 00pa3oMm,
crocoOHBI 00pa3oBarh (hapMaLeBTHUECKH PUEMIIEMbBIE COJIN C (PapMaLeBTHYECKU
PUEMJIEMBIMU OCHOBaHUSAMH. TepMUH «papMalieBTHUECKH MPHUEMIIEMbIE COJINY» B 3TUX CIyYasix

OTHOCHUTCs K OTHOCUTECIIbHO HETOKCUYHBIM, HCOPTaHUYICCKHUM U OPraHUYCCKHUM COJISAM
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NPUCOEIMHEHUS] OCHOBAHUS K COEIMHEHHSIM, ONMCAHHBIM B JAHHOM N300pETeHUH. DTH CONH
TaK>k€ MOKHO TOJIY4UTb /71 Sifit BO BPEMSI OKOHUYATENIBHOT'O BBIJEIEHUS U OUUCTKU COEANHEHNH
WIN TIyT€M OTIEJbHOTO B3aMMO/IEHCTBHSI OUUIIIEHHOTO COeNMHEHNUs B (popme cBOOOAHOM
KUCJIOTBI C COOTBETCTBYIOIUM OCHOBAHHEM, TAKUM KaK T'HAPOKCU, kapOoHaT minu OukapOoHaT
(dapmaLeBTHYECKH TPUEMIIEMOTO KaTHOHA METAJIIa, C AaMMUAKOM HJIH ¢ (hapMaLieBTUIeCKH
PUEMJIEMBIM OPraHUYECKUM MEPBUYHBIM, BTOPUYHBIM WM TPETUYHBIM aMUHOM. THUIIHNYHBIE
MIPEICTaBUTENN COJIEeH IEOYHBIX WU IeJI0YHO3EMENIbHBIX METAJJIOB BKIIOYAIOT COJIU JIUTHUS,
HaTpUs, KaJus, KaJlbLKs, MarHUS U alOMUHUSA U T.11. TUNHYHbIE MPEACTABUTENN OPraHUYECKIX
AMHHOB, HCTIOJIb3YEeMBIX JIJIsi 00pa30BaHUs COJIeH MPUCOESAMHEHUS] OCHOBAHUH, BKIIFOUAOT
STUJIAMMH, AUSTUIIAMUH, 3TUJIEHANAMUH, 3TaHOJIaMUH, AUSTAaHOJaMUH, Nunepasu u T.1. Cm,,
Hanpumep, Berge ef al. (supra).

[0166] CmauuBaroLIyie areHThbl, SMyJIbraTOPbl U CMa3bIBAIOLINE BEIECTBA, TAKHE KaK
JaypuicybhaT HATPHs, CTeapaT MarHusi ¥ COMOJIMMEDP MOJIHITHIIEHOKCHAA U
NOJNOYTHUIIEHOKCH/IA, & TAK)KE KPACUTEINH, CPEICTBA ISl YCTPAHEHUs PUIIMIIAHKS, CPEICTBA
1Tl HAHECEHHSI TOKPBITHS, TIOACIACTUTENH, ApOMATH3aTOPbI M BKYCOBbIE JOOABKH,
KOHCEPBaHTbI U AaHTUOKCHIAHTHI TAK)KE€ MOTYT IPUCYTCTBOBATb B KOMITO3ULIUSX.

[0167] CocraBbl, ONMMCaHHBIC B JAHHOM U300peTEHUH, BKJIFOYAIOT COCTABBI, PUTOXHBIE JIJIs
MEePOPATbHOTO, HA3aJIbHOIO, MECTHOTO (BKJIFOUasi TPAHCOYKKAIBbHOE U CyOJIMHTBAJIBHOE),
PEKTAIBHOIO, BArHHAJIBHOTO W/MJIH MapeHTepanbHOro BeefieHns. CocTaBbl B LiEJsIX yaoOcTBa
MOTYT OBbITh IIPE/ICTABIICHBI B BUI€ CTAHJAPTHOI JIEKaPCTBEHHOM (POPMBI U MOTYT OBbITH
IPUTOTOBJIEHBI JIFOOBIMHU CIIOCOOaMHU, XOPOIIO U3BECTHBIMU B 0OnacTu papmauuu. Konmuectso
AKTHBHOTO HHIPENEHTA, KOTOPOE MOXKET ObITh OOBEIMHEHO C MATEPHATIOM HOCUTEIS IS
NOJIYYEeHHUS] €IMHUYHOM JIEKAPCTBEHHOM (OpMBI, OyIeT BAPbUPOBATHCS B 3aBUCUMOCTH OT
MIOJIBEPraeMOro JICUEHHIO XO3sIMHA U KOHKPETHOTO crocoda BBeneHus. KoanmyecTBo akTUBHOTO
UHTPEIUEHTA, KOTOPOE MOXKET ObITh OOBEAMHEHO C MATEPHUAJIOM HOCUTEIIS JJIS TIOTY4EHUS
€IMHUYHON JIEKApCTBEHHOH (HOPMBI, OOBIMHO OyIET TAKMM KOJIMYECTBOM COCIUHEHHUs, KOTOPOE
OKa3bIBaeT TepanesTuyeckoe neiicteue. Kak mpasuno, nz 100 % 370 KOIM4YECTBO COCTABISAET OT
npumepHo 1 % 1o npumepHO 99 % aKTUBHOTO UHIPEIUEHTA, PEANOUYTUTENBHO OT IPUMEPHO 5
% no npumepHo 70 %, Haubosee nmpeanodTuTenbHO oT npuMepHo 10 % no npumepno 30 %.
[0168] CriocoObl MPUTOTOBICHHS STUX COCTABOB MJT KOMITO3ULIUN BKITFOYAOT CTAIUIO
00BeIMHEHNST COEAMHEHUS], OIIMCAHHOTO B HACTOSIIIEM N300PETEHNH, C HOCUTENEM U, TIPU
HEOOXOIMMOCTH, C OJHUM WJIM HECKOJIBKUMH BCIIOMOTaTeIbHBIMU HHrpeaneHTamMu. Kak

MMpaBuUJIO, COCTAaBbI MOJYHAOT NYTEM OAHOPOAHOIO U PABHOMEPHOT'O O6’beI[I/IHeHI/I${ COCIUHECHUA
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C JKUIKUMH HOCUTEIISIMU MJTH TOHKOU3MEJIbYEHHBIMU TBEPABIMU HOCUTEIISIMU, FJTH TEMHU U
APYTUMH, U 3aTeM, IIPU HEOOXOAUMOCTH, (POPMHUPOBAHNE IPOIYKTA.

[0169] CocraBbl, OnucaHHbIE B U300PETEHNH, TPUTOIHBIE ISl TEPOPATBHOTO BBEIECHUS,
MOTyT OBITh B pOpMeE KaricyJ, 00JaToK, MUJII0Jb, TA0NETOK, TabJETOK A paccachiBaHus (C
UCTIOJIb30BAHUEM apOMAaTU3MPOBAHHONW OCHOBBI, OOBIYHO CaXxapo3bl U apaBUHCKOW KaMEIH WIIN
TparakaHTOBOM KaMezH), MOPOIIKOB, IPAaHyJI UM B BUJIE PACTBOPA WJIM CYCIIEH3UU B BOJHON
WJIA HEBOJHOM JKUAKOCTH, WJIM B BUJIE JKUIKOW SMYJIbCUU MACJIO-B-BOJE UM BOJIa-B-MacJie, I
B BUJIE SJIUKCUPA WM CHPOIIA, WK B BUAE MACTHJIOK (C UCMOIBb30BAaHHEM HHEPTHON OCHOBBI,
TAKOH KaK JKeJIATUH U TJIMLEPHH, WK caXapo3a U apaBUICKasi KaMellb), W/WIH B KAUeCTBE
KUJKOCTEHN /IS OJIOCKAHMSI PTa U T.I1., KAXKIbIA U3 KOTOPBIX COAEPIKHUT 33TaHHOE KOJIMYECTBO
COEAMHEHUs], ONMCAHHOTO B HACTOSIIEM N300pPETEHUH, B KA4eCTBE AKTUBHOI'O HHIPEAHEHTA.
CoennHeHne, OMUCAHHOE B HACTOSIIEM H300pETeHHH, MOJKHO TaKKe BBOIUTH B BUE OOJIOCA,
3JIEKTYapHsl WU MACTHI.

[0170] B TBepabIX NekapcTBEeHHBIX (PopMax, OMMCAHHBIX B U300PETEHUH, ISl TEPOPATBHOTO
BBEICHUS (KAICyJIbl, TAOJIETKHU, TIJIFOJIH, APaske, MOPOIIKH, TPAHYJIBI U T.I1.) AKTHBHBII
UHTPEIUEHT CMELINBAIOT C OJHUM WJIM HECKOJIBKUMHU (PapMaLeBTHUECKH MPUEMIIEMBIMH
HOCHUTEIISIMH, TAKUMH KaK LIUTPAT HATPHS WK AUKalbLuidocdar, w/umm modem u3
CIEAYIOILINX ;. HAITOJHUTEISIMH WM Pa30aBUTENIMHU, TAKUMH KaK KpaxMalibl, JJAKTO3a, Caxaposa,
TJIF0KO3a, MAHHHUT W/HJIM KPEMHHUEBAsI KHCIIOTA, CBSI3bIBAIOLIMMHU BEIIECTBAMH, TAKUMH KaK,
HarpuMmep, KapOOKCHMETHUIILIEIUIIOI03a, AJIbTUHATBI, JKeJIaTHH, NOJUBUHIIIITHPPOIHUIOH,
caxapo3a /WM apaBUICKas KaMeb; YBIAKHUTENSIMH, TAKUMHU KaK TIULEPUH;
Pa3pBIXJIUTENSAMH, TAKMMH KaK arap-arap, KapOoHAaT KaJbLyst, KapTO(heTbHbIH NN MAHHOKOBBII
KpaxMaJi, aIbTMHOBAst KHCJIOTa, HEKOTOPbIe CHIIMKATHI, KApOOHAT HATPUS M HATPUS Kpaxmasia
TJTUKOJISIT, TOOABKAMH, 3aMEIJISTFOLIIMMHU TIPOLIECC PACTBOPEHUS, TAKUMHU Kak napaduH,
YCKOPHUTEJSIMH BIIUTBIBAHUS, TAKUMH KaK COEIMHEHHS YeTBEPTUIHOTO AMMOHHS,
CMaYUBAIOIINMH areHTaMH, TAKUMH KaK, HAIPUMED, LIETUIIOBBIA CITUPT, MOHOCTEAPAT
TJTULEPHHA U CONOJMMED MOJUITUIICHOKCHIA B MOJUOYTUIICHOKCH A, aOCOpOeHTaMu, TAKUMHU
KaK KaoJIMH 1 OEHTOHUTOBAS TJINHA, CMAa3bIBAIOIUMH BELIECTBAMH, TAKUMH KaK TaJIbK, CTe€apaT
KaJbIMsl, CTeapaT MarHus, TBEPAbIE MO TIICHIIMKOIIH, JIAYPHICYIb(aT HATPUS U UX CMECH,
U OKpaIIuBarOIUMU 1o0aBkaMu. B ciydae xamncy:i, TabieTok u Mt papMaeBTHIeCKHe
KOMITO3UIIH MOTYT TaK)K€ BKIIFOUATh OyepHbIe areHTsl. TBeppie KOMITO3UILINH aHAIOTUYHOTO
THIIA MOTYT TaK)Xe UCTIOIB30BATHCS B KAUECTBE HATIOJHUTENEH B MITKUX U TBEPABIX
JKEJIATHHOBBIX KaIlCyJiax ¢ MPUMEHEHUEM TaKUX BCIIOMOTaTeNIbHBIX KOMIIOHEHTOB, KaK JIAKTO3a

HJIM MOJIOYHBIC Caxapa, a TAKKE BbICOKOMOJICKYJIAPHDBIC TTOJTUSTUJIICHTJIMKOJIN U T.I1.
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[0171] TaOneTky MOJKHO U3rOTOBHUTH MTPECCOBAHNEM I (POPMOBAHHUEM, TTPH
HEOOXOIMMOCTH C OJTHUM WJIM HECKOJBKUMH BCIIOMOTaTEIbHBIMUA HHTPEIUEHTAMH.
IIpeccoBanHbIe TAOJETKH MOKHO MOJYYUTD C UCIIOJIb30BAHUEM CBSI3bIBAIOILETO BELIECTBA
(Harpumep, KeJaThHA WIH THAPOKCUOYTHIMETUIILEIUIIONIO3bI), CMa3bIBAIOLIETO BEIIECTBA,
MHEPTHOTO pa30aBUTENsI, KOHCEPBAHTA, Pa3phIXJINTENS (HApUMep, HATPHUs Kpaxmalia MIIUKOJIATa
WJTH TTOTIEPEYHOCUINTON HaTPUH-KapOOKCHMETHIILIENITION03bI), TOBEPXHOCTHO-AaKTUBHOTO MIJIN
aucneprupyoiero areHra. @opMoBaHHbIe TAOJETKH MOTYT ObITh U3TOTOBJIEHBI yTEM
(bopMOBaHUs B MOAXOASIIEH MALIMHE CMECH TIOPOILIKOOOPA3HOTO COENMHEHMSI, YBJIAKHEHHOTO
WHEPTHBIM JKUAKHM pa3OaBUTENEM.

[0172] TaOnerku u gpyrue TBepable JO3HPOBAHHBIC JIEKAPCTBEHHBIE (POPMBI
(apMaeBTHUECKIX KOMITO3ULUH, OTIMCAHHBIE B JAHHOM M300PETeHNH, TAKHe KaK Jpake,
KaIICyJIbl, MAIIOJIA M TPAHYJIbIL, MPH HEOOXOAUMOCTH MOTYT HMETh PUCKY WUJIH MOTYT OBITh
MOJIYYEHBI C TIOKPBITUSIMH U 00OJIOYKAMH, TAKUMH KaK SHTEPOCOOOMIbHBIE TIOKPBITHS U
ApyTHe MOKPBITHS, XOPOIIO U3BECTHBIE B 00JaCTH co31aHus (papmManeBTHIeCKUX cocTaBoB. OHU
TaK>Ke MOTYT OBITh COCTABJIEHBI TAKUM 00pa3oM, YTOOBI 00€CIEUNTh MEIJIEHHOE HITH
KOHTPOJIMPYEMOE BBICBOOOKIEHHE COAEPIKAIIETOCs B HUX aKTHBHOTO HHIPEIUEHTA C
UCTIONIb30BAHUEM, HAIPUMED, THAPOKCUOYTHIMETHIILIEIUTIONO3b] B PA3JIMUHBIX MPOMOPLMAX IS
o0ecrieueHHs JKeIaeMOoil KpUBOH BHICBOOOXKIEHUS, APYTUX MOJUMEPHBIX MATPHULL, JTUITOCOM
u/unu mukpocdep. x MOXKHO CTepUIIN30BaTh, HAIPUMEP, MyTeM (PUIBTPALIUU Yepes3

3a7ep KUBAIOIIUI OakTepuu (PUIBTP WM MyTEM BKJIOUEHHSI CTEPIIIU3YIOIIHUX ar€HTOB B BUZIE
CTEpUJIbHBIX TBEPABIX KOMIIO3ULIUMN, KOTOPBIE MOKHO PaCTBOPSITh B CTEPUIIBHON BOJE WU
KaKOH-Tu00 qpyroii CTEPUIIbHOM Cpefie It MHBEKLHUN HeMOCPEACTBEHHO TepeN
UCTIONb30BaHUEM. J[aHHbIE KOMITO3ULIMU MTPH HEOOXOTUMOCTH TAKKe MOTYT CONEPKATh
CpeICTBa, MPUAAIIINE HEMPO3PAYHOCTh, U MOTYT OBITh TAKOH KOMIIO3HUILIMEH, YTO OHU
BBICBOOOKIAIOT AKTUBHBIN(bI€) MHIPEIHEHT(bI) TOJIBKO WIIM PEATIOYTUTENBHO B ONPEaeIeHHON
YaCTH JKEJTYIOYHO-KHLIEYHOTO TPAKTA, MPU HEOOXOAUMOCTH OTCPOUEHHBIM 0Opa3om. [Tpumepsr
3aJIMBOYHBIX KOMITO3ULIUH, KOTOPbIE MOXKHO HUCIIOJIb30BaTh, BKIKOYAIOT MOJMMEPHbBIE BEIECTBA
¥ BOCKU. AKTUBHBIA HHTPEIUEHT TAKXKE€ MOXKET OBITh B MUKPOKAIICYJIUPOBAHHOHN (popme, mpH
HEOOXOIMMOCTH C OJJHIM WJIM HECKOJIBKUMH U3 BBIIIEOMUCAHHBIX BCIIOMOTaTEbHBIX
KOMIIOHEHTOB.

[0173] XKunkue nekapcTBeHHbIE (POPMBI AJIS IEPOPATEHOTO BBEACHHUS ONMCAHHBIX B
n300pEeTeHNH COETUHEHNH BKITIOYAIOT (PapMalieBTHIECKH TPUEMIIEMbIE 3MYJIbCUH,
MHUKPO3MYJIbCUHU, PACTBOPBL, CYCIIEH3UH, CUPOIBI U AMUKCUPBL. KpoMe akTHBHOrO MHIpequeHTa

JKHUJIKHE JIEKapCTBEHHBIE (POPMBI MOTYT COZIEPKaTh OOBIYHO UCTIONb3YyEMbIE B JAHHON 00IacTu
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MHEpTHBIE pa30aBUTENN, TAKHE KaK, HAPHIMEP, BOJA MIIN APYTHE PACTBOPUTEIIH,
COIOOUITM3UPYIOLIUE CPENICTBA U AIMYJIBraTOPbI, TAKUE KaK STUJIOBBINA CIIUPT, U300y TUIIOBBIH
CIUPT, STUIKApOOHAT, STHIALETAT, OEH3WIOBBIN cUPT, OeH3nI0eH30aT, Oy THIIEHTJINKOIb, 1,3-
OyTHJIEHIJIMKOJIb, Maciia (B YaCTHOCTH, XJIOTIKOBOE, apaXUCOBOE, KYKYPY3HOE, 3apO/IbILIEBOE,
OJIMBKOBOE, KACTOPOBOE M KYHXKYTHOE Maclia), IINLEPUH, TeTParuapodypuIOBbIi CIIHPT,
HOJMATUIICHITIMKOJHN | CIIOXKHBIE 3P HPBI COpOUTAHA U JKUPHBIX KUCIIOT U UX cMecH. Kpome
TOTO, JJIsl COMIOOUITM3ALIUN COETMHEHUI MOTYT IIPUMEHSITbCS LIMKJIOAEKCTPHHBI, HAPHUMep,
THIPOKCUOY TUII-B-LIMKJIOAEKCTPHH.

[0174] [ToMHMO MHEPTHBIX pa3daBHUTENEH, TEPOPATHEHBIE KOMITO3ULIMA MOTYT TAKKe
BKJIFOYATh BCIIOMOTaTeNIbHbBIE JIEKAPCTBEHHBIE BELIECTBA, TAKUE KaK YBIAXKHSIOIINE CPENICTBA,
SMYJIbIUPYIOLINE BEIECTBA U CYCIEHAUPYIOLHE CPEICTBA, OACIACTUTENHN, BKYCOBBIE areHTh,
KpacuTeNy, OTAYLIKH U KOHCEPBAHTHI.

[0175] CycrneH3uu, MOMUMO aKTHUBHBIX COEIMHEHHM, MOTYT COZIEPKATh CYCIICHIUPYIOLINE
CpEeICTBa, KaK, HalpuMep, STOKCUJINPOBAHHbIE U30CTE€APUIIOBbIE CIIUPTHI,
MOJIMOKCUA3TUIICHCOPOUT M 3 UpbI COpOUTAHA, MUKPOKPUCTAIUTMIECKYIO LIEJITFOJIO3Y,
METaruIpOKCU AJTFOMHUHUS, OEHTOHUT, arap U TParakaHT M UX CMECH.

[0176] JlexapcTBeHHbIE (POPMBI AJI1 MECTHOTO MJIM TPAHCIIEPMAIBHOTO BBEIEHUS
COEAMHEHUs], ONMCAHHOTO B JAHHOM M300pETEHNH, BKIIFOUAIOT NOPOLIKH, CIIPEH, Ma3H, MacThl,
KPEMBI, JIOCBOHBI, T€JIH, PACTBOPBI, MJIACTBIPH U UHTAJISHTHL. AKTUBHOE COEANHEHUE MOKHO
CMELINBATh B CTEPHJIbHBIX YCIOBHSIX C (PapMalieBTHYECKH IPUEMIIEMBbIM HOCUTENIEM U C
moOBIMU KOHCEpBaHTaMu, Oydepamu 1IN MPONeUICHTaMH, KOTOPbIE MOTYT IOTPEOOBATHCS.
[0177] Masu, nacTel, KpeMbl U IeJId IOMUMO aKTUBHOI'O COEAMHEHUS], OMMCAHHOTO B
JaHHOM M300pPETeHNH, MOTYT COAEPKATh BCIIOMOTaTENIbHbIE BELIECTBA, TAKHE KK YKUBOTHBIE U
pacTUTENbHBIE JKUPBI, Maclia, BOCKH, NapadHHbI, KpaxMaJl, TparakaHT, MPOU3BOIHbIC
LEJUTIOJIO3BI, TIOUA THIICHTJIUKOJIN, CHIIMKOHBI, OEHTOHUTBI, KPEMHHUEBAast KUCJIOTA, TAJIBK U
OKCHJI LINHKA WJIM UX CMECH.

[0178] [Topowku u cripen KpoMe COeNMHEHHs, ONIMCAHHOTO B JAHHOM U300pETeHNH, MOTYT
COJZI€p>KaTh BCIIOMOraTeIbHble KOMIIOHEHTBI, TAKUE KaK JIAKT03a, TAJIbK, KpEMHHEBAasi KUCIIOTA,
TUJIPOKCH]] aIFOMUHMSL, CUJIMKATBI KaJIbLHsl U MOPOIIOK NOJUAMUAA, UM CMECH 3TUX BELLECTB.
Cripen MOTYT TOTIOJIHUTENBHO COAEPIKaTh OOBIYHBIE MPOIIEIUICHTDI, TAKUE KaK
XJOP(TOPYIIIEBOIOPOBI U JIETYUHE HE3aMEIEHHbIE YTIIeBOAOPOABI, TaKue Kak OyTaH u OyTaH.
[0179] TpaHcaepManbHbIe IJIACTBIPU UMEIOT JOMNOJHUTENbHOE IPEUMYLIIECTBO,
3aKJIFOYArOINeecs: B 00eCrieueHNH KOHTPOIUPYEMOIT TOCTaBKU COEAMHEHUs], ONTCAHHOTO B

TaHHOM M300peTeHny, B opranusM. Takue jekapcTBeHHbIe (POPMBI MOTYT OBITh H3rOTOBIIEHBI
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IyTEM PaCTBOPEHUs HIIM JUCTIEPTUPOBAHUS (PapMalleBTHUECKNUX ar€HTOB B COOTBETCTBYIOLIEH
cpene. Jlns yBenudeHNs NPOHUKHOBEHHS (papMalieBTHYECKUX areHTOB, ONMCAHHBIX B
n300peTeHNH, Yepe3 KOXKY Takke MOT'YT ObITh UCIIOJIb30BaHbI YCUIIUTENH MOTJIOMEHHUS.
CKOpoCTh TAKOTO MOTOKA MOXKHO KOHTPOJIMPOBATH JHOO0 Oarofaps HAJIMIHUIO MEMOPAHBI,
KOHTPOJIUPYIOIIEH CKOPOCTh BBICBOOOXKAECHUS, MO0 ANCTIEPCUN COSMHEHHSI B TIOJIMMEPHOM
MaTpPULE WU Iejie.

[0180] OdTanbpMoIorHuecKre COCTaBbl, I1a3Hble Ma3y, OPOLIKH, PACTBOPHI M T.II. TAKIKE
PacCMaTPUBAKOTCS KaK BXOMASIIUE B 0OBEM HACTOSIIETO U300PETEHHSI.

[0181] dapMalieBTHYEeCKIEe KOMITO3UIIUHU, OTUCAHHBIE B JAHHOM U300pPETEHUH, TPUTOIHbIE
JUIs1 TAPEHTEPabHOIO BBEIEHMS, BKIIIOYAIOT OHO WJIK HECKOJIBKO COEITUHEHHH, ONUCAHHBIX B
n300peTeHNH, BMECTE C OTHUM WJIM HECKOJIbKIMHU (papMarieBTUIECKH MPUEMIIEMbIMU
CTepUJIbHBIMU HU30TOHUYECKUMH BOJHBIMU MJIM HEBOJAHBIMHU PACTBOPAMH, TUCTIEPCUSMH,
CYCHEH3USIMH WJIA SMYJIbCUSIMU;, HITH CTEPUIIBHBIE TOPOIIKH, KOTOPBIE MOTYT OBITh
npeoOpa30BaHbl B CTEPHIIbHBIE PACTBOPHI MITH TUCTIEPCHU JJISI HHBEKLIUI HENMOCPEICTBEHHO
nepes NCIOIb30BAHUEM, KOTOPBIE MOTYT COAEPKATh aHTUOKCUAAHTHI, Oy(depsl, OakTepuocTaTsl
WUJIN PACTBOPEHHBIE BEILECTBA, KOTOPBIE AEIAK0T COCTAB U30TOHUYECKUM C KPOBBIO
MPEANOJaraéMoro peLUIUeHTa, Uil CyCIIEHAUPYIOIINE CPEACTBA WU 3ary CTUTEIH.

[0182] B HekoTOpBIX ciyyasx Aisl NPOAJICHUs AEHCTBUS NIpenapara *KejaaTeabHO 3aMeJINTh
BCACBbIBaHME IIpenapara Mpu NOAKOXKHOM WA BHYTPUMBIIIEYHOM BBEJJEHUU. DTOrO MOKHO
JIOCTUYb IyTEM MPUMEHEHHsI )KUIKON CYCIIeH3UN KPUCTAIIMYECKOTO W aMopdHOro
MaTepuaa ¢ IIOXOH PaCTBOPUMOCTBIO B Bozie. Toraa CkOpoCTh BCAChIBAHUSA JEKAPCTBEHHOTO
rpenapara 3aBUCUT OT CKOPOCTH €r0 pacTBOPEHUs, KOTOPasl, B CBOIO OUEPEb, MOKET 3aBUCETh
OT pa3Mepa KPUCTAJUIOB M KPUCTAJUTUYECKOH (hopmbl. Mnu ke, 3aMeIeHHOe BCAaCbIBAHHUE
NapeHTePaIbHO BBOIUMOM JIEKAPCTBEHHOM (DOPMBI JOCTHTAETCsl PACTBOPEHHEM WU
CYCIIEHANPOBAHUEM JIEKAPCTBEHHOIO IpernapaTa B MacisiHOM Hocurene. OUH U3 MOAX00B K
MHBEKLUSAM BEIIeCTB 3aMe/JICHHOTI'O BCAChIBAHUS BKJIIOYAET UCIIOIb30BAHUE CONOJUMEPOB
MOJIUATUIIEHOKCH/IA U TIOJUIPONIIEHOKCUIA, TTIe HOCUTENb SIBJISIETCS XKUAKUM NP KOMHATHOM
TEMIIEpaType U 3aTBEPAEBAET NPU TEMIIepaType Tena.

[0183] JlekapcTBeHHbIE (POPMBI 1JI1 UHBEKLUUH POJIOHTMPOBAHHOTO AEHCTBUS
W3TOTABJIMBAIOT MyTeM (POPMHUPOBAHHSI MUKPOKAIICYIbHBIX MATPHUL] 3asIBJIEHHBIX COCTMHEHUH B
OnopasnaraeMbIxX MMOJMMeEpax, TAKUX KaK MOJIHIAKTHI-TIOIUIIINKONNA. B 3aBucumoctn ot
COOTHOLIEHHS JIEKAPCTBEHHOTO CPEJICTBA U MOJIMMepa U MPUPOAbl KOHKPETHOIO UCIIOIb3yEMOI0O
NOJIIMEPa MOJKHO KOHTPOJIHMPOBATh CKOPOCTh BBICBOOOKIAEHHUS JIEKAPCTBEHHOT'O CPEACTBA.

ITpumeps! apyrux OnopasiaraeMbIX NOJMMEPOB BKIKOYAIOT NOJH(OPTO3(hUpPHI) U
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nonu(anruapuasl). CocTaBbl 111 MHBEKIUH POJIOHTHPOBAHHOTO AEHCTBUS TAK)KE TOTYYarOT
IyTE€M BKJIFOUEHHUs JIEKAPCTBEHHOIO MpernapaTa B JIMIIOCOMbI WK MUKPO3MYJIBCUH, KOTOPBIE
COBMECTUMBI C TKAHSMH OPTaHU3MA.

[0184] Korpa coenunenusi, onvcaHHble B HACTOALIEM U300pETeHNH, BBOAST B KAUECTBE
(papmaLieBTHYECKHUX MTPENapaToB JIOASM H KUBOTHBIM, UX MOXKHO JJaBaTh B YMCTOM BHUJIE MJIH B
Buze (papMarLeBTHYECKON KOMITO3ULIUH, coaepKatei, Hanpumep, ot 0,1 % 10 99,5 % (Oonee
npeanodytuTesbHo ot 0,5 % 10 90 %) aKTUBHOTO MHIPEUEHTA COBMECTHO C (hapMaLeBTHUECKU
MIPUEMJIIEMBIM HOCUTEJIEM.

[0185] Coenunenus u papmaneBTHYECKUE KOMITO3ULIMH, OTIUCAHHBIE B HACTOSIIIEM
n300peTeHNH, MOKHO IPUMEHSTh B KOMOMHHPOBAHHBIX TEPAIHSX, TO €CTh COSAUHEHUS U
(bapmareBTHUECKHE KOMIIO3ULIUK MOXKHO BBOJHUTD 0, TIOCJIE WJIM OJHOBPEMEHHO C OTHUM WITH
HECKOJIbKUMHU JPYTUMHU HY>KHBIMU TepanenusiMu UK MEAULIMHCKUMHU MTPOLIEAYPAMU.
KonkperHas koMOMHALIUS Tepanuii (TepaneBTHUECKUX CPEACTB UITH MPOLETypP) ISt
NPUMEHEHUs B KOMOMHHPOBAHHOM PEXUME IOJDKHA YIUTHIBATH COBMECTHMOCTD HY KHBIX
JIEKAPCTBEHHBIX CPEICTB W/HIIM MPOLIEAYP U JKENAEMbIN TepareBTUIeCKHid 3PQPEKT, KOTOPHI
TOJDKEH ObITh JOCTUTHYT. TakKe CieayeT MOHNMATh, YTO UCIIOJIb3YEMble METO/IbI JICUEHUS
MOTYT IOCTUTaTh HY>KHOTO 3((pekTa mpu OJHOM U TOM XKe pacCTpoiicTse (Harpumep,
COEAMHEHHE, ONMCAHHOE B JAHHOM M300peTEeHNH, MOKHO BBOAUTH OJTHOBPEMEHHO C IPYTHMHU
IPOTHBOOITYXOJIEBBIMU CPEICTBAMH).

[0186] CoenuHeHus, paCKpbIThIE B U300PETEHUH, MOKHO BBOAWTH BHYTPUBEHHO,
BHYTPUMBIIIEYHO, BHYTPUOPIOLIMHHO, MOJKOKHO, MECTHO, IIEPOPATBHO WU JPYTHMHU
npuemiieMbIMu criocobamu. COeTMHEeHUs] MOTYT MPUMEHSIThCS JUJIsl JIEYEHUs] COCTOSTHHH,
CBSI3aHHBIX C APTPHUTOM, Y MIIEKOIUTAIOLINX (HATIPUMED, JIFOIEH, CETbCKOXO3SICTBEHHBIX U
JOMAIITHUX KHBOTHBIX ), CKAKOBBIX JIOIIAAEH, MTHULL, SLIEPHUI] U JTIOOBIX IPYTUX OPraHU3MOB,
KOTOPBbIE MOTYT IEPEHOCUTH COEAUHEHUS.

[0187] N300peTeHne Takke OTHOCUTCS K (hapMalleBTHUECKOH YIIaKOBKe UK HA0OpYy,
BKJIFOYAIOLIEMY OAWH WM HECKOJIIBKO KOHTEHHEPOB, HAITOJTHEHHBIX OJJHUM MJIU HECKOJIbKUMHU
UHTpeaueHTaMu (PapMaLeBTHYECKUX KOMITO3HLIMH, OMUCaHHBIX B n300perenus. [Ipu
HEOOXOIMMOCTH OHOBPEMEHHO C TAaKUM(H) KOHTEHHEpOM(aMH) MOKET UMEThCs MHpOpMaLUs B
¢dbopme, mpeanrcaHHON MPaBUTEIBCTBEHHBIM ar€HTCTBOM, PETYJIHUPYIOIINM IPOU3BOCTBO,
NPUMEHEHNE WK TPOAaKy (hapMaLeBTHUECKUX MPENnapaToB WiIH OHOJOTHYECKUX MPOIYKTOB,
rae nHpOopMaILHsl OTpakaeT 010OpEeHHe areHTCTBOM I10 TIPOM3BOJCTBY, MPHUMEHEHHIO I

npoaaXe AJisd MIPUMCHCHUS JICKAPCTBA YCTIOBEKOM.
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Beeoenue cyovexmy

[0188] B eme ogHOM acriekTe HacTosiIee N300peTeHne OTHOCUTCS K CIIOCO0Y JIeUeHuUs
COCTOSIHUS Y BUJIOB MJIEKOIMTAIOIINX, HYKAAIOLINXCS B 3TOM, CIIOCO0, BKIIFOYAIOLUI BBEIEHHE
BUIaM MJIEKOIIUTAIOLINX TeParneBTu4ecKu 3(pPpeKTUBHOrO KOJMUECTBA [0 MEHbIIEH Mepe
OZTHOTO COEAMHEHHMsI, BBIOPAHHOTO M3 IPYIIIBI, COCTOSIIEH U3 coennHeHnit Gpopmysl 1w nx
(apmaLieBTHYECKH IPUEMIIEMOMH COJIH, T/I€ COCTOSIHNE BBIOPAHO U3 TPYIIIBI, COCTOSIIIEH U3 paKa,
UMMYHOJIOTHYECKOTO PaCCTPOICTBA, paCCTPONCTBA LIEHTpaIbHOM HepBHOI cuctemsl (LTHC),
BOCTIAJIUTENILHOTO PACCTPOICTBA, TaCTPOIHTEPOJIOTHUECKOTO PACCTPOICTBA, METAOOINIECKOTO
PacCTpPOICTBA, CEPIeUHO-COCYANCTOrO PACCTPOICTBA 1 3a00IEBaHHS TOYEK.

[0189] B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS N300PETEHUs paK BBIOPAH U3 TPYIIIIbL,
COCTOSIIIIeN U3 paKa >KeMUeBbIBOALIUX MyTeH, paka rOJIOBHOTO MO3Ta, paka MOJIOUHOM JKeNe3Hl,
paxa IIeHKH MaTKU, XOPHOKapLUHOMbI, paka TOJCTON KUIIKH, paka SHAOMETPUs, paKka
MUINEBO/A, PaKa XKeNyIKa, BHYTPUIIHTEIHAIbHBIX HOBOOOPA30BaHHIA, JIEHKO30B, THM(POM, paka
NeUeHH, PaKa JETKUX, MEJAHOMBI, HEHPOOIACTOMBI, paka POTOBOH MOJIOCTH, paKa SMYHHUKOB,
paxa Mo KesyIOUHOI JKeJIe3bl, paka NpeAcTaTeIbHON XKele3bl, paka MPsIMON KHUILKH, paka
MOYKH, CAPKOMBI, paKa KOXHU, paKa siIMueK U paka IUTOBUAHOM jKeJIe3bl.

[0190] B HEKOTOpBIX BapUaHTaX OCYIIECTBJIEHUS N300pPETEHUS] BOCHIAIUTENbHOE
3a0o0neBaHNe NPEACTABISIET COOON BOCIIAIUTENBHOE COCTOSIHUE KOXKH, apTPHT, IICOpHUa3s,
CHOHJWJINT, TAPOJOHTUT UJIM BOCHAJIUTENbHYIO HEBPONATHUIO. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHHSI N300PETEHMsI FaCTPOIHTEPOJIOTHIECKOE PACCTPOMCTBO MPENCTABISIET COOOM
BOCHIAJITENbHOE 3a00/IeBaHNe KHIIEYHUKA, TAKOE Kak Oose3Hb KpoHa nin si3BeHHBIN KOJIHT.
[0191] B HEKOTOpPBIX BapHaHTAaX OCYLIECTBICHUS N300PETEHUS MMMYHOJIOTHYECKOE
HapyILIEHHEe NMPEACTABISIET COOON OTTOPIKEHUE TPAHCIUIAHTATA WK ayTOUMMYHHOE 3a001eBaHue
(HarpuMep, PeBMAaTOUIHBIN aPTPUT, PACCESIHHBIIN CKIIEPO3, CUCTEMHYIO KPACHYIO BOJTYAHKY HJIH
caxapHblii nuader | Tuna). B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUS] H300pETEHHS
paccrpoiictBo ITHC npencrasisier codoit Oone3np Anblreiimepa.

[0192] B HEKOTOpBIX BapUaHTaX OCYIIECTBICHUS N300peTeHUs1 MeTaboInIecKoe
HapyIIeHUe PeACTaBisieT coOol oxkupeHue win caxapHsiii quadet Il Tuna. B HekoTopbIx
BaPHUAHTAX OCYILIECTBICHUS N300PETEHHUS CEPACYHO-COCYANCTOE PACCTPOICTBO MPENCTABIISET
co0o¥ NIIEMHYECKUI HHCYJIBT. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS H300pEeTEeHHS
3a0oneBaHNe MOYEK MPenCTaBiIsAeT cOO00H XpoHUecKoe 3aboneBaHue mouek, HepuT win
XPOHUYECKYIO [TOUEUHYIO HEJOCTATOUHOCTb.

[0193] B HEKOTOpBIX BapUaHTaX OCYLIECTBICHUS N300PETEHUST MIEKOIUTAIOIIEE OTHOCUTCS

K 4EJIOBEKY.
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[0194] B HEeKOTOpBIX BapuaHTaX OCYIIECTBJICHHS H300PETeHUsI COCTOSIHUE BBIOPAHO U3
IPYMIbI, COCTOALIEH U3 paka, OTTOPKEHUsS TPAHCIUIAHTATA, PEBMAaTOUHOTO apTpUTa,
PacCesTHHOTO CKJIep03a, CHCTEMHOM KpaCcHOM BOYaHKH, caxapHoro nuadera I tuma, 6one3Hu
AnpureliMepa, BOCHAJIUTENBHOIO COCTOSIHUS KOKU, BOCIAJIUTENbHOM HEBPONIATUH, ICOPHA3a,
CIIOHJWIINTA, TIAPOIOHTHUTA, BOCTIAJIUTENIBHOTO 3a00I€BaHNS KUIICUHUKA, OKUPEHHU S, CAXapHOTO
nuabera Il THMa, MIIEMHUYECKOTO WHCYJIbTA, XPOHHUYECKOH O0JIe3HH MoYeK, HeppuTa,
XPOHUYECKON MOUEYHON HETOCTATOYHOCTH M UX KOMOMHAIIUH.

[0195] B eme ogHoM acriekTe onucaH crnocod OiokupoBanust kanueBoro kaHana Kvl. 3y
BHJIOB MJICKOITUTAIOLINX, HYKAAFOIINXCSI B 3TOM, BKJIFOHAIOIINH BBEIEHUE MJIEKOMUTAIOIIUM
TepaneBTHYeCKH 3()(HEKTUBHOTO KOJIUYECTBA IO MEHBLIEH Mepe OHOTO coennHeHus popmyib [
WK ero (PapMaLeBTHUECKU PUEMIIEMON COJIH.

[0196] B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS N300PETEHUSI COETMHEHHS, OTIMCAHHBIE B
HACTOSIIEM TOKYMEHTE, POSIBITIOT H30MPATETbHOCTD B OJIOKUPOBAHUU KAJIHEBbIX KaHAIOB Kv
1.3 ¢ MUHUMAJTPHBIM TOOOYHBIM MOAABICHUEM aKTUBHOCTEH UJTH 0€3 HUX B OTHOLIEHHUH JPYTHX
KaQJINEBBIX KAHAJIOB WJIM B OTHOIICHUH KAJIbIIUEBBIX WM HATPUEBBIX KaHAJIOB. B HEKOTOPBIX
BapHUAHTaX OCYLIECTBIICHUS N300pPETEHUs] COENMHEHNS, OITMCAHHbIE B HACTOSIIIEM JOKYMEHTE, He
onoxupyrot kaHanel hERG u, cnenoBarenpHO, 0051a1al0T ONTUMAIBHBIMU PO UISIMU
0€30IMacHOCTH AJIsl CEPACYHO-COCYAUCTON CUCTEMBI.

[0197] HekoTtopble acriekTbl H300peTeHUsT BKIIIOYAIOT BBeeHNE CyObekTy 3 PeKkTHBHOTrO
KOJIMUYECTBA KOMITO3ULIMU AJIsl AOCTUKEHUsI OIIPEEIEHHOI O pe3yibrara jeueHus. Takum
00pa3oM, HU3KOMOJIEKYJSIPHbIE KOMITO3ULIMH, TPUMEHUMbIE B COOTBETCTBUH CO CIIOCOOAMU
HACTOSIIIEr0 H300PETeHH s, MOTYT OBITh COCTABJIEHBI JIFOOBIM CIIOCOOOM, MPUTOAHBIM ISt
(bapManeBTHYECKOTO PUMEHEHHSI.

[0198] CocraBbl, OMCaHHBIE B U300peTEHNH, BBOIST B BUe (papMalieBTHUYECKH
NPUEMJIEMBIX PACTBOPOB, KOTOPBIE OOBIYHO MOTYT CONEPKATh (hapMaLeBTHUECKH TPUEMIIEMbIE
KOHIIEHTPALUH COJIH, Oy(epHbIe areHThbl, KOHCEPBAHTBI, COBMECTHUMBIE HOCHTEIH,
BCIIOMOTaTEJIbHBIE JIEKAPCTBEHHBIE BEIECTBA U, MPH HEOOXOAMMOCTH, IPYTHe TEPATIeBTUIECKIE
WHTPEIUCHTHI.

[0199] Jlnst npuMeHeHus B Tepanuu 3ppekTHBHOE KOJIUIECTBO COETUHEHHSI MOSKHO BBOJIUTh
CyOBeKTy JFOOBIM CIOCOOOM, PUBOISIIHNM K MOTJIOMIEHUIO COSTUHEHHS] COOTBETCTBYIOIITUMHU
KJIETKaMU-MUIIEeHsIMU. «BBeneHne» hapMareBTH4eCKOi KOMITO3UIINHU COTJIACHO HACTOSIIEMY
M300pETEHNIO MOYKHO OCYIIECTBUTH JIFOOBIM CITIOCOOOM, N3BECTHBIM CIIELIUAIUCTY B JAHHON
obnactu. KoHkpeTHbIe CrIOCOOBI BBEIEHUS BKJIFOUAIOT, HO HE OTPAHUYUBAIOTCS MU,

NepOpaNIbHBIN, TPAaHCAEPMANIbHBIN (HapuMep, Yepe3 IIaCThIPh), MAPEHTEPATbHYIO0 HHBEKIIHIO
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(TTIOIKOKHYIO, BHYTPUKO)KHYIO, BHYTPUMBIIIEUHY0, BHYyTPUBEHHYIO, BHYTPUOPIOLIIMHHYO,
MHTPATEKAJIBHYIO U T. /I.) WJIM OTHOCSLIMNCS K CIM3UCTON 000JI0UKe (MHTPaHa3aIbHBIH,
MHTpaTpaxeanbHbIl, HHTAISALUOHHBIN, MHTPAPEKTAJIbHbIN, HHTPAaBAarMHAJIBHBINA U T.1.).
Hnbexiyst MoskeT ObITh OONOCHOM (CTPYIHOMN) UITH HenpepbIBHON HH(py3Heit.

[0200] Hanpumep, papmareBrudeckie KOMIO3ULMH COTTIACHO N300PETEHUIO YaCcTO BBOST
BHYTPHBEHHO, BHYTPHUMBILIEYHO WJIM APYTHMH NMapeHTepaIbHbIMU criocobamu. Mx Takxke
MO’KHO BBOJIUTh MHTPAHA3AJIbHBIM CIIOCOOOM, C MOMOIIBIO HHTAISILIUH, MECTHO, TIEPOPAIbHO
WM B BUJI€ UMIUIAHTATOB; BO3MOXHO JaKe PEKTAIbHOE UJIN BarHAJIbHOE MPUMEHEHUE.
[TonxonsImyUMH JKUAKHMH WIN TBEPABIME (OpMaMH JIEKAPCTBEHHBIX MPETapaTOB SBISFOTCS,
HampuMep, BOAHbIE WIN COJIEBbIE PACTBOPHI Il UHBEKLUN WM WHTASALUH,
MHUKPOMHKAICYJIUPOBAHHbIE, THKOXJIEUPOBAHHbIE, TIOKPBIThIE HA MUKPOCKOIMYECKUX YaCTHULIAX
30JI0Ta, COAEpPIKALIUECS B JIMTTOCOMAxX, HEOYIM3UPOBAHHBIE, A3PO30JIH, TIEJUIETHI JJIsl BBEICHUS B
KOKY WJIM BBICYIIEHHBIE HA OCTPOM MpeAMeTe I cKapudukanmu B KoxKy. PapManeBTHIECKNE
KOMITO3ULIH TaKKe BKJIFOYAIOT FPAHYJIbL, TOPOLIKH, TAONETKH, TAOJIETKH C TIOKPBITHEM,
(MHKPO)KaICyJIbl, CYIIO3UTOPHH, CHPOIIBL, 3MYJIbCHUH, CYCIIEH3UH, KPEMBbI, KaIUTH HWIN
npenapaTsl C MPOJOHTMPOBAHHBIM BBICBOOOKAEHUEM aKTHBHBIX COEIMHEHHH, B IPUTOTOBJICHUN
KOTOPBIX, KaK OMKCAHO BBIIIE, OOBIYHO MCIIONB3YIOT BCIIOMOTaTeNIbHbIE KOMIIOHEHTHI U TOOABKH
W/WJIN BCTIOMOTaTENbHbIE BEIIECTBA, TAKUE KAK PA3PBIXJIUTENH, CBA3BIBAIOIINE BEIECTBA,
MOKPBIBAIOLIHIE ar€HThI, CIIOCOOCTBYIOIINE HAOYXaHHIO BELIECTBA, CMA3bIBAIOIINE BEIECTBA,
apOMaTH3aTOPbI, MOACIACTUTEIH WU CONMFOOMIN3aTOpbl. DapMaleBTHYeCKHe KOMITO3ULIUN
IPUTONHBI JUI PUMEHEHHUS B PA3JINYHbIX CUCTEMAaX JOCTAaBKH JekapcTB. Kpatkuit 0630p
CYLIECTBYIOIIUX CrIOCOOOB mocTaBku jiekapcTs cM. B Langer R (1990) Science 249:1527-33,
KOTOpasi BKJIFOYEHA B JAHHBINA JOKYMEHT B KaU€CTBE CChUIKM.

[0201] KoHueHnTpauusi coeAuHeHn, BXOISIINX B COCTaB KOMITO3ULIMHI, UCTIOIB3YEMbIX B
croco0ax, OMUCAHHBIX B H300PETEHUH, MOKET BapbUPOBATHCS OT MpUMEPHO | HM 10 MpuUMepHO
100 MxM. Cuuraercsi, yTo 3P PeKTHBHBIE JO3bI HAXOAATCS B AHANa30He OT mpuMepHo 10
MUKOMOJIB/KT 10 TpuMepHO 100 MHUKPOMOJIB/KT.

[0202] @apMaLeBTUYECKNE KOMIIO3ULUU TPEANOUYTUTEIBHO MOIYYatOT U BBOJAT B BUJIE
yHAULIHpOBaHHBIX 103. OTHOKpATHBIE JKUAKUE 03Bl IPEACTABIIOT COOOH (hIIaKOHBI HITH
aMITyJibl AJ1s MHBEKLUH WK APYToro napeHTepanbHoro BeefieHus. OnHOKpaTHbIE TBEP/bIE 03Bl
NPEACTABISIIOT COOO0M TabJIETKH, KATCYJIbI, MOPOIIKH U CYNIO3UTOpHH. JJIst IeueHust maruenTa
MOTYT OBITh HEOOXOIMMBI PA3JIUYHBIEC AO3bI B 3aBHCUMOCTH OT aKTUBHOCTU COETMHEHHS,
crioco0a BBEEHUs], LIeJIN BBEIEHU (T.€. MPOPHIAKTHIECKOH UiH JieueOHOI), Xapakrepa u

TSAKECTH HEAOMOTr'aHUA, BO3paCTa U MACChI TCJla MallUCHTA. BBeI[eHI/Ie I[aHHOﬁ A03bI MOKHO
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OCYIIECTBIISATh KAK OJHOKPATHBIM BBEACHNEM B BHJIE HHANBHUYaJIbHONH OJHOPA30BOM O3B! TN
K€ HECKOJIbKUMH MEHBIINMHU OJJHOPa30BbIMH A03aMu. M300peTeHne Takke paccMaTpuBaeT
MOBTOPHOE U MHOTOKPATHOE BBENIEHUE J103 Uepe3 ONpeieIeHHbIe IPOMEKYTKU C HHTEPBAJIOM B
IHSIX, HEJENAX UM MECSIIIax.

[0203] Komno3uuuu MOKHO BBOAUTH cami 1o cede (B Hepa3OaBIeHHOM BHe) WK B popme
(bapmauesTHUeckH pueMieMoii conu. [Ipu npuMeHeHnn B MEAULIMHE COJIU JOJDKHBI ObITh
(bapMaeBTHUYECKH MPHEMJIEMbIMH, a HeTTpUeMJIeMble ¢ (papMarieBTUYECKON TOUKH 3PEHHST COJTH
MOTYT OBITh YJOOHO MCIIOJIb30BAHBI JJISl IOJIYUEHUs HX (PapMarleBTUYECKH MTPUEMIIEMBbIX COJIECH.
Taxue comu BKIIIOYAIOT, HO HE OTPAaHIYUBAIOTCS UMH, COJIH, MTOJYYSHHBIE U3 CIICIYIOLIIX
KHCJIOT: COJITHOM, OPOMUCTOBOIOPOIHOM, CEPHOH, a30THOMH, (hOCHOPHOI, MaTIEMHOBOM,
YKCYCHOM, CATUIIUIOBOM, M-TOJYOJICYIb()OKUCIOTHI, BAHHOM, JIUMOHHOM,
METaHCYIb(OKHCIOTHI, MypPaBbUHOM, MAJIOHOBOM, SHTAPHOH, HAQTaTHH-2-CyIb(POKHCIOTH U
6eH3051cy b OKUCIOTHL. Takke Takhe COIM MOKHO MOJYYUTh B BUZE COJIEH LIENOYHBIX
METAJUIOB MJIH LIEJIOYHO3EMENbHBIX METAJIOB, TAKUX KaK HATPUEBBIE, KAJTUEBBIE HITH
KaJIbIIUEBbIE COJIM KapOOHOBOM KHCIIOTHL

[0204] [Mopxonsmue OydepHbie areHThl BKIIIOYAIOT: YKCYCHYIO KUCIOTY | couib (1-2 %
Mac./00.); TMMOHHYIO KUCIOTY U coiib (1-3 % Mac./00.); bopHyro kucioty u coinb (0,5-2,5 %
Mac./00.); u pochopnyro kucioty u coib (0,8-2 % mac./00.). [Tonxonsiue KOHCEPBAHTHI
BKJIFOUAIOT xJiopua Oensankonus (0,003-0,03 % mac./00.); xnopbyranon (0,3-0,9 % mac./00.),
napabenni (0,01-0,25 % mac./00.); u Tumepoca (0,004-0,02 % mac./00.).

[0205] Komnosuuny, mpuroiHele 11 HapeHTePabHOTO BBEACHHUS, OOBIYHO BKIIOYAIOT
CTepPHJIbHBIEC BOJHBIE TIPENapaThl, KOTOPbIE MOTYT OBITh H30TOHUYECKHUMHU C KPOBBIO
peuunuenta. K yucny npueMieMbIx HOCUTEJIEH U paCTBOPUTENEH OTHOCSTCS BOAA, PACTBOP
Punrepa, ¢pocdarHo-conesoii Oydep 1 U30TOHUUECKUN pacTBOp Xjopuaa HaTpusi. Kpome Toro,
B KQ4ECTBE PACTBOPUTEJIS WIIM CYCIICHIUPYIOIIEH cpenbl OObIMHO UCTIONB3YIOT CTEPUIIbHBIC
HeneTy4ne Macia. st 3TOH Leinn MOKHO UCIIONIb30BaTh JIF0O0E MATKOE HelleTydee
MHUHEpaJIbHOE WM HEMUHEPAIBHOE MACJIO, BKJIFOYAst CHHTETUYECKUE MOHO- WJIH TUTJTULEPUTIBL.
Kpowme Toro, kupHbIe KHCIIOTBI, TAKHE KaK OJIEMHOBAsI KUCJIOTA, HAXOAST MPUMEHEHHE TIPU
NPUTOTOBJIEHHH HHBbEKLMOHHBIX MpenapaTtoB. COCTaBbl HOCUTENEH, MPUTOAHBIE IS
MOAKOXKHOTO, BHYTPUMBILIEYHOTO, BHYTPUOPIOIIMHHOTO, BHYTPUBEHHOI'O U T. /. BBEICHMUI,
MOJKHO Haitu B Remington’s Pharmaceutical Sciences, Mack Publishing Company, Easton, PA.
[0206] CoenuHeHus1, HCIIONIb3yeMble B H300PETEHUH, MOTYT OBbITh JOCTABJIEHBI B BUJIE
cMmeceit 3 OoJiee YeM ABYX TaKUX COeNUHEHUN. B nomonHeHne Kk KOMOMHALIMY COSIMHEHHH

CMECHh MOXKET OOIIOJHUTCIIBHO BKIIKOYATh OAHO WJIM HECKOJIBKO BCIIOMOIaTCIIbHBIX BCIICCTB.
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[0207] JloCcTymHBI pa3nyHbIe MyTH BBeneHNs. KOHKpeTHBIN BRIOpaHHBIN criocod Oyzer,
KOHEYHO, 3aBHUCETh OT KOHKPETHOT'O BBIOPAHHOT'O COEIMHEHHsI, BO3PACTa U OOIIEro COCTOSTHHUS
310pOBbsI CyOBEKTa, KOHKPETHOT'O COCTOSIHUSA, MOJUIEKAIIETO JIEUEHUIO, 1 JJO3UPOBKH,
HeoOXoaumon 1yist TepaneBTudeckoi ¢ dekTuBHOCTH. CrIOCOOBI COTIACHO TAHHOMY
M300pETEeHUIO, B CYIIHOCTH FOBOPSI, MOTYT MPUMEHATHCS Ha MPAKTUKE C UCIOJIb30BAHUEM
modoro criocoda BBEACHHUS, TPHUEMIIEMOT0O ¢ MEAMLIMHCKOIN TOYKH 3pEHHUs, YTO O3HAYAET JIF000I
croco0, KOTOPbI aeT 3((PEKTUBHBIC YPOBHU OTBETA, HE BbI3bIBASI KJIMHUYECKH HEMPUEMIIEMbBIX
no0ouHbIX 3¢ dekToB. [IpeanoyTurensHbie CriocoObl BBEASHUS 00CYKIA0TCS BBILIE.

[0208] Kowmmnosuiuu, B nensix yaoocTBa, MOTYT ObITh MPEACTABIEHBI B CTAHIAPTHOM
JIEKapCTBEHHOH (popMe 1 MOTYT ObITh MPUTOTOBJIEHBI JIFOOBIM U3 CITOCOOOB, XOPOIIO U3BECTHBIX
B obOnactu apmaru. Bee crmocoOb! BKITIOUAKOT CTAIUI0 00beIUHEHHE COSTMHEHUN C
HOCHUTEIIEM, KOTOPBII MPENCTaBIseT COOOM OMH MIIH HECKOJIBKO BCTIOMOTAaTEIbHBIX
UHrpenueHToB. Kak nmpaBmio, KOMIO3UIMH MOMYYa0T OJHOPOIHBIM U TIIATEIbHBIM
O0BEIMHEHNEM COEIMHEHHH C JKUAKUM HOCUTENIEM, TOHKOU3MEIbUEHHBIM TBEPIbIM HOCUTENIEM
i 000uMHU, a 3aTeM, P HeoOXOAUMOCTH, (POPMOBaHUEM MTPOAYKTA.

[0209] Jpyrue cuctemel JOCTABKU MOTYT BKJIFOYaTb CUCTEMBI JOCTABKH C
IPOJIOHTUPOBAHHBIM BbICBOOOKIEHHEM, OTCPOUEHHBIM BBICBOOOKACHNEM HITH 3aMeJICHHBIM
BbICBOOOXKIeHNEM. Takue CUCTEMBI TTO3BOJIAIOT N30€KaTh MOBTOPHOT'O BBEEHHS COETUHEHNH,
NOBBIIIAs YAOOCTBO JUIsA MAL[MeHTa U Bpaya. MHOTHe THUITBI CUCTEM KOHTPOJIUPYEMOI TOCTaBKU
JOCTYITHBI U U3BECTHBI CHIELIMATIUCTAM B JaHHOI o0nacTu. OHU BKIIIOYAIOT CUCTEMBI
HOJMMEPHBIX OCHOBAHHMH, TAKHE KaK MOMM(JIAKTHA-TIINKOJIU), COMOTHOKCATIATHI,
TIOJIMKATIPOJIAKTOHBI, TIOJTHAMUI03(PHUPBI, CIOKHBIE TOTHOPTOI(HUPHI, MOJTUOKCHMACIISTHAS
KHCJIOTA U TOJMAHTHAPUABI. MUKPOKAICYJIbl BBILIEYKA3aHHBIX MTOJMMEPOB, COEPIKAIINE
JIEKapCTBEHHBIE CPENICTBA, Oonucanbl, Hanpumep, B nateHTe U.S. Pat. No. 5,075,109. Cucrembl
JOCTABKH TAK)KE BKJIFOYAIOT HETTOJIMMEPHBIE CHCTEMBI, KOTOPBIE MPEACTABIIIOT COOOM: JIMITU/BI,
BKJIFOYAast CTEPOUIHBIE CITUPTHI, TAKUE KaK XOJIECTEPHH, CJIOXKHbBIE 3(PUPBI XOJNECTEPHHA U
JKUPHBIE KUCJIOTBI, WJIM HEUTPATbHBIE JKUPBI, TAKUE KAK MOHO-, IU- U TPUTIIULEPUIBL,
THIPOTEJIEBbIE CHCTEMbI BBICBOOOKICHHUS, CHIIMKOHOBBIE CHCTEMBI; CHCTEMbI HA OCHOBE
NENTHUIOB; BOCKOBBIE MMOKPBITHS; IPECCOBAHHBIE TAOJIETKH C UCMOIb30BAHUEM TPAIULIMOHHBIX
CBSI3bIBAIOIMX BEIIECTB M BCIIOMOTATEIbHBIX KOMITOHEHTOB;, YACTUYHO CIUTHIE UMIUIAHTATHI, U
ToMy nofobHoe. KoHKpeTHBIe MpuMephl BKIFOYAIOT, HO HE OTPAaHUYNBAIOTCS UMH: ()
5PO3MOHHBIE CUCTEMBI, B KOTOPBIX areHT COTJIACHO N300PETEHUIO COAEPIKUTCS B (hOpMe BHYTPHU
MaTpULbI, TAKHE KaK Te, KoTopble onucanbl B natente U.S. Pat. Nos. 4,452,775, 4,675,189 u

5,736,152, u (b) nud¢y3noHHBIE CUCTEMBI, B KOTOPBIX AKTUBHBIA KOMITOHEHT IIPOHUKAET C
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peryJmpyeMoii CKOpOCThIO U3 nonumMepa, kak onucano B U.S. Pat. Nos. 3,854,480, 5,133,974 u
5,407,686. Kpome TOro, MOryT HCHOJIb30BATHCS AIMNAPATHBIE CUCTEMBI JOCTABKU HA OCHOBE

HaCoCa, HEKOTOPBIC U3 KOTOPBIX aAallITUPOBAHBI AJIs1 UMILJIAHTAIUH.

Ananu3ssl 0nsa onpedenenusn yphpexmuenocmu b10xkamopos Kaiueeswvix Kanaioe Kvl.3

[0210] B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHUS U300pPETEHNUs OMIUCAHHBIC 371ECh
COEIMHEHMs TECTUPYIOT Ha MPEAMET UX AKTUBHOCTH B OTHOLIEHUH KanueBoro kanana Kvl.3. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS H300PETEHHsI COSTUHEHNS], OMTUCAHHBIC B HACTOSLIEM
IOKYMEHTE, TECTHPYIOT Ha MPEeIMET 3JIEKTPOYU3HOIOTUN HX KainueBblx kaHainoB Kv1.3. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJIEHUS] H300PETEHHs COSUHEHHS, KaK OMUCAHO B HACTOSIIIEM

IOKYMEHTE, TECTHPYIOT Ha npenmeT sjekrpodusnonoruu ux hERG.

DKreueanenmol

[0211] IIpuBeneHHbIC HUXKE TUTUYHBIE IPUMEPBI IPEAHA3HAYEHBI [JIs1 UJUTIOCTPALIMU
n300peTeHNs, U He MIPETEHIYIOT, HE JOJUKHBI HCTOJKOBBIBATHCS, KaK OTPAHUYHMBAOLINE 00BEM
n300pereHust. JleHCTBUTENBHO, pa3InyHble MOTU(UKALIUN U300PETEHNST 1 MHOTHE PYTHE €ro
BAapUAHTBI OCYILECTBJICHUS], B IOMOJHEHUE K NTOKa3aHHBIM U ONIMCAHHBIM B JaHHOM
300pEeTEeHNH, CTAHYT OYEBUIHBIMHU JJISl CIIELUAINCTOB B IAHHOW O0JIACTH U3 MOJHOTO
COZlepIKaHUs 3TOrO TOKYMEHTA, BKJIIOYasi IPUBEACHHBIE HUKE IPUMEPDBI U CChUIKU HA HAYYHYIO
Y NIATEHTHYIO MPOLMTUPOBAHHYIO 371eCh auTepatypy. Kpome Toro, cienyer noHumMaTh, 4To
COZIep KaHNe STUX MPOLUTHPOBAHHBIX CCHUIOK BKJIOYEHO B HACTOsIIEe N300peTeHne
MOCPEICTBOM CChUIKH, YTOOBI TOMOYb MPOMLTIOCTPUPOBATH YPOBEHB TexHonoruu. Crenyrome
MPUMEPBI CONEPIKAT BAKHYIO TOTIOJTHUTENbHYIO HH(POPMALIHIO, TOSICHEHHS U PEKOMEHIALIHH,
KOTOPBIE MOJKHO MPHUCIIOCOOUTD K MPAKTHKE JAHHOTO H300PETEHHS B €r0 Pa3IMYHbIX BAPHAHTAX

OCYHIECTBJICHHA U UX SKBUBAJICHTAX.
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INPUMEPDBI

[0212] IIpumeps! 1-5 ONUCHIBAIOT pa3IMYHbIE IPOMEXKYTOYHBIE COEIUHEHUS], UCTIOJIb3YEMbIE
B CHIHTE€3€ THITUYHBIX MPEACTABUTENEH coequHeHUH GopMyJIbl I, paCKpBITBIX B HACTOSIIIEM

AOKYMECHTE.

pumep 1. llpomexxyTounoe coenunenue 1 (2-6pom-3,4-nuxaop-1-merokcudeHs3on) u
NpoMe:KyTouHOe coenfuHeHue 2 (1-0pom-4,5-quxJiop-2-MeTOKCHOEH30.T).

cl . cl Br cl
T —— 0 - :
Cl H
al OH cl OH
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b I;\ ) CIUEr
b P
Cl o) -
15 al 0

[pOMEXYTOUHOE CoeWHeHWE 1 [pOMEXYTOUHOE COBAUHEHWE 2
[0213] Cranus a:
[0214] K nepemermmBaemomy pacteopy 3,4-nuxnopgenona (100,00 r, 613,49 mmons) B
DCM (1000 mn) no kamusim nobasnsim Bry (98,04 1, 613,49 mmoab) npu 0 °C B atmochepe
azora. PeakinOHHBIN pacTBOP NEpPEMELINBAIN B TeYEHUE 16 4acOB IPU KOMHATHON
TeMIepaType B armocdepe a3ota. Peakiinio 0CTaHaBINBAIN HACBIIIEHHBIM BOAHBIM PACTBOPOM
Na,S,0; (500 mi) mpu 0 °C. TTony4eHHyro cMech SkcTparuposaiu EA (6x400 mi).
OObeuHEHHBIE OPraHUYECKUE CJION MPOMBIBAJIH COJIEBBIM PacTBOPOM (2400 MiT) U CyIIHITH
Han 6e3BoaHbIM Na,SOy. [Tocie punbrpaunu GribTpaT KOHUEHTPUPOBAIH MPH MOHUKEHHOM
JaBJIEHUH C TIOJIy4eHHeM cMecu 2-0pom-4,S-muxnopdenona u 2-6pom-3,4-guxnopdenona (100
I, HEOUHIIIEHHBII ) B BUJIE JKETOro Macyia. HeouneHHbIH MPONYKT UCTIOIB30BAIU B
CJIEAYIOLIEH CTa UK HAMPSAMYIO O€3 TONOJHUTEIBHON OYUCTKH.
[0215] Cragus b:
[0216] K HeoumnmmeHHo# cMecu 2-0pom-4,5-nuxnopdenona u 2-6pom-3,4-guxiaoppeHona
(321, 125,04 mmons, 1 3xB.) 1 K,CO5 (54,9 1, 396,87 mmonb, 3 5kB.) B ACN (210 M)
no6assan o karmsm Mel (16,5 mir, 116,05 mmosnsb, 2 3kB.) npu 0 °C. PeakIMOHHYO CMECH
nepememuBany npu 50 °C B TeyeHue 4 4acoB. PeakIMOHHYIO CMeCh QUIILTPOBAIH 1
KOHIEeHTpUpoBaau. OCTaTOK OYHINATH KOJIOHOYHOH XpoMmarorpadueil Ha CUTHKarele,
smowuposanu PE ¢ monyuennem npomesxyrouHoro coeaunenus 1 (2-6pom-3,4-nuxmnop-1-

metokcubenson) (8,7 r, 25,7%) B Buze Genoro Teepmoro semectsa; 'H AMP (300 MI'y, CDCl;3)
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87,40 (an, J=9,0, 1,1 'y, 1H), 6,79 (1, J= 8,9 I'u, 1H), 3,92 (¢, 3H); 1 npomexyTOuHOE
coenunenue 2 (1-0pom-4,5-nuxnop-2-merokcudenson) (24,3 r, 71,77 %) B Bune Genoro

TBEPJIOTO BELIECTBA! 'H sIMP (300 MI'u, CDCl3) & 7,64 (c, 1H), 6,99 (c, 1H), 3,91 (¢, 3H).

IIpumep 2. IIpomexkyTouHoe coenunenue 3 ((2,3-auxjaop-6-merokcudeHn1)00poOHOBAs
KHCJI0TA

Cl Cl

el Cl cl |
cl a b
O —i-

OH oﬁl\wJ o’j\uJ
P S

cl cl Cl OH
c m\Ti:I? d uﬁ[i;EJ e ux[i:[sx
c . _° . . OH
OH ol o~

MpOMEXYTOUHOE COSAUHEHWE 3

[0217] Cranus a:

[0218] K nepemermmBaemomy pactsopy 3,4-nuxnopgenona (120 r, 0,74 mons) 8 THF (400
mut) nodasisuu nopuussmMu NaOH (75 1, 1,88 monb) npu koMHaTHOH TeMiiepaType B aTMochepe
a30Ta C MOCIeNyIIUM nepeMennBanueM B Tedenne 30 munyt. K aromy nodasmsinu N,N-
ausTukapbamonxopun (150 r, 1,11 Mosb) B TeueHue 40 MUHYT € TIOCIEAYIOLINUM
nepeMelInBaHieM B TeueHrne 15 yacoB. PeakinoHHy0 cMech BbutnBaiu B Boay (1,5 1) u
skctparuposaniu PE (2x800 mit). O0bemUHEHHYIO OPraHUYeCKy O (Pasy MPOMBIBAIU COJIEBBIM
pactBopoMm (500 mu) u cyurmnu Hag Na,SO,. [Tocne punbrparmu GuiIbTpaT KOHLIEHTPUPOBATH
NPY TIOHM)KEHHOM JIaBJICHHH C rostydeHneM 3,4-nuxnopdenmn N, N-mustunkapdamara B BUIe
sxenroro machna (213 r, Heounmmennoe): JKX-MC (ESI), paccunrano nist CHi3C1LNO, [M +
H]": 262, 264 (3 : 2), Haiineno 262, 264 (3 : 2); "H IMP (400 MI't;, CDCl3) § 7,43 (1, J=8.8
I'u, 1H), 7,30 (n, J=2,7 'y, 1H), 7,03 (an, J = 8,8, 2,7 'y, 1H), 3,50-3,34 (M, 4H), 1,32-1,17
(M, 6H).

[0219] Cramus b:

[0220] K pacteopy DIPA (32 1, 0,32 monb) 8 THF (400 mu) mo karuisim noGassimu #-BuLi
(131 mn, 0,33 mmonp) mipu -65°C B atmMocepe azota. [lonmydeHHyI0 cMeCh IepeMELTNBAIIH B
tedeHue 1 gaca. K atomy nobasnsim no karisim pactsop 3,4-auxnoppenun N,N-
nstunkapbamara (77 r, 0,29 monp) B THF (200 M) ¢ mocneayoumm nepeMerinBaHieM B

tedyenue 1 gaca. K stomy nobasnsinu no karssim pactsop I (82 r, 0,32 mons) B THF (200 mi) B
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tedeHue | yaca. [lonydeHHyr0 cMech nepemMelnnBany JonoaHuTenbHo 30 muH npu -65°C.
Peakuuto ocranasnuBanu npudasnenneM BoxHoro pactsopa NH4Cl (300 mut) mpu KOMHaATHOM
temrieparype. [Tonyuennyro cmech skctparuposaiu EA (3x400 mu). O0benMHEHHBIE
OpPTraHUYECKHE CJIOU MPOMBIBAJIN COJIEBBIM pacTBOpoM (500 MiT) u cymniam Hazx O€3BOIHBIM
Na,SO;. [Tocne punprpanuu GUIBTPAT KOHLIEHTPUPOBAIN NP MOHKEHHOM AaBieHun. Tpu
nonoJgHuTeNbHbIe opuun (3x77 r 3,4-muxnopdenun N, N-guytunkapbamara) noasepraiu
peakimu, oOpabaTeiBay U 3aTeM 00BEIUHSUN C peabiaye. [lonydeHHbIl OCTaTOK
cycnernupoBanu B PE (500 mu) u 3atem punbrpoBany, nonyvas 300 r 3,4-guxyiop-2-
fonodenun N, N-numstrnkapOamara. @PuibTpaT OUUINAIH KOJIOHOYHOH XpoMaTorpadueit Ha
cunukarene, smoupyst PE/EA (50/1), ¢ monyuenuem eme 75 r 9UCTOrO NPOAyKTa. 3,4-auxJIop-2-
nondennn N, N-nustunkapdbamart (375 1, 83 % Ha 2 cTaanu) noyiyyaiu B BHIAE MOYTH O€JI0ro
tBepaoro Bemectsa: JKX-MC (ESI), paccunrano s C1H,CIL,INO; [M + H]+:388, 390 (3 : 2),
Haiineno 388, 390 (3 : 2); 'H SAMP (400 MI'u, CDCl3) & 7,48 (n, J = 8,8 ', 1H), 7,08 (z, J = 8,8
I'n, 1H), 3,55 (x, /=721, 2H), 3,42 (x, /=7,1 I'u, 2H), 1,34 (1, J=7,1 'y, 3H), 1,25 (1, J =
7,1 'y, 3H).

[0221] Cranus c:

[0222] K nepemermmBaemomMy pacteopy 3,4-nuxnop-2-iioadennn N, N-nqustunkapdbamara
(200 T, 0,52 monp) B EtOH (1,50 i) mpubasnsiniu NaOH (165 1, 4,1 Monb) mpu KOMHATHOH
temneparype. [lonyueHnHyro cmech nepeMemnBany B TeueHue 1 gaca mpu 80°C B atmocdepe
a3ora. PeakinoHHYI0 CMeCh KOHLIEHTPUPOBAJIN TP IMOHIKEHHOM JlaBieHnu. OcTaTok
pazbasmsuiu neasiaoi Bopoii (1,5 ). 3atem cmech noakucisuiu BogHbiM pactBopoM HCI (6 N)
no pH = 3. Tlonydennyto cmech skcTparuposainu EA (3x1 ;1). O0benuHeHHbIE OpraHUYEeCKHe
CJIOW TIPOMBIBAJTH COJIEBBIM pacTBOpoM (800 M) u cymmim Haz Oe3BoaHabiM Na,SO,. IToce
¢bunbTpoBaHus GUIBTPAT KOHIICHTPUPOBAJIH MPHU MOHUKEHHOM JaBJIEHHH C MOJTy4YeHueM 3,4-
nuxJiop-2-fondenona B Buae kopuaHeBoro macnia (202 r, neouutienHoe): XKX-MC (ESI),
paccuutano mist CeH3CLIO [M-H]: 287, 289 ( 3:2), naiineno 287, 289 (3:2).

[0223] Cranus d:

[0224] K nepememnBaemomy pactBopy 3,4-nuxnop-2-fiondenona (220 r, 0,76 monb) B
DMF (700 mi) nobasnsimu K>,COs (210 1, 1,52 mone) 1 Mel (119 1, 0,84 monb). [TonyueHHyro
CMecCh IepeMeIInBaIl B TEUEHHE 5 4acOoB IPU KOMHATHOI Temneparype. Jpyryro napturo (100
r 3,4-nuxjop-2-iioadeHosna) moaBepraiu peakiunu 1 O0beIHHSIIN C npeabiaymei. [lonydeHnyro
cMmech paz0aBisu BogoH (S 1) mpu KOMHATHOM Temmnepartype. [lonyueHHyro cmech 3aTeM
skcrparuposasid EA (3x1 ;). O0benuHEeHHbIE OPraHUYECKUE CJION TIPOMBIBAJIN COJICBBIM

pactBopom (4x400 m) u cyurui Hax 0e3sogHbiM NapSO,. [Tocne ¢punprpanuu GuisTpar
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KOHIIEHTPUPOBAJIN NPU MOHKEHHOM aBieHnu. Ocrarok cycnenanposaiu B PE (300 mu) u
3areM QuibTpoBany, noxyyas 128 r nenesoro nponykra. GuIbTpaT OYUIIAIN KOJOHOUYHON
xpomatorpadueii Ha cumkarene, smonpys cmecbio PE/EA (40/1), ¢ monydenunem
JOTIONIHUTENBHBIX 64 T 1eJeBoro npoaykra. 1,2-auxmuop-3-ion-4-merokcudenson (192 r, 78 %
Ha 2 CTaJuM) NOJIyYaJid B BUIE CBETIIO-XKEJITOTO TBEPIOTO BEIEeCTBA! 'H SIMP (400 MTI'w,
CDCls) 6 7,44 (n, J=8,9Tn, 1H), 6,70 (n, /= 8,9 'y, 1H), 3,91 (c, 3H).

[0225] Cranus e:

[0226] K pactBopy 1,2-nuxnop-3-iton-4-merokcudensona (100 r, 0,33 monp) B THF (1,2 n)
no karuisim npudasisuu i-PrMgCl (182 m, 0,36 monb) npu 0 °C B atmocdepe azora. 3aTem
peakuoHHyr cMech nepemernuBaiu npu O °C B Tedenue 1 yaca. [To kamism npubaBisiiu
B(OMe); (86 1, 0,83 monb) pu 0°C. 3areM peakITHOHHON CMECH aBaJIM HArPeThCs 10
KOMHaTHOM TemIiepaTypel B TeueHue | Jaca U nepeMeninBaiy Npyu KOMHATHOM TeMIiepatype
eme 1 gac. 3arem no karsiM npudassuy BogHbIi pactBop HaSO4 (5 %, 500 M) mpu 0°C.
Peakx1iiioHHy0 cMech NepeMeIlnBaii IpYU KOMHATHOMN TemnepaType B TedeHue 30 muH. Cmech
skctparupoBan EA (2x500 mut). OpraHudeckue cJion 0ObeIUHSITH, TPOMBIBAIIU COJIEBBIM
pactBopom (500 M) u cymmnm Hag 6e3pogHbiM Na,SO,. ITocne punpTpanuu GuibTpar
koHUeHTpupoanu. Ocratok nepemermusaiu B DCM (200 M) u 3aTeM GUIbTPOBAIU C
NOJIy4€HHUEM NTPOMEXKYTOUHOTO coennHeHust 3 ((2,3 -auxaop-6-MeTokcnpeHmn1)00pOHOBOH
KHCJIOTHI) B BUAE MOUTH Oenoro TBepaoro Bemectsa (55 T, 76 %): XKX-MC (ESI ) BbrauncneHo
st C1sHi6C1LN,O4 [M - H]: 219, 221 (3 : 2), Hatineno 219, 221 (3 : 2); 'H amp (400 MI',
CDCl3) 6 7,48 (n, J = 8,8 I'y, 1H), 6,82 (n, /= 8,9 'y, 1H), 5,65 (c, 2H), 3,89 (c, 3H).

Mpumep 3. Ilpomexyrounoe coenurerue 4 (1,2-gu-mpem-oyru (25)-6-oxco-4-
(TpudTopmMeTaHCyIb(POHHIOKCH)-2,3-TUrHAPONHPUAHH-1,2-TUKaApOOKCHIAT)

NHBoc
H )W \]<—'“ R fs,l
Boc Boc

pOMEXyYTOUHOE CO8MHEHWE 4
[0227] Cranus a:
[0228] K pactopy (35)-4-(mpem-0yroxcn)-3-[( mpem-OyTokcukapOOHUIT)aMUHO]|-4-
okcobyTanoBoi kuciotsl (5,0 T, 17,28 mmons) 8 DCM (70 mi) npu 0°C npubasisimin EDCI
(4,97 1, 25,92 mmon), DMAP (3,17 1, 25,92 mmon) u xucnory Mensapyma (2,49 r, 17,28 mmomn).
Cwmech nepeMermBaiy B TeU€HUE 3 4aCOB MTPU KOMHATHON TEMITEpaType U 3aTeM IPOMBIBAIIH

BonHBIM pacTBopoM KHSO4 (30 mi).
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Opraangeckuii cioit cymmmm Hax 6e3BoaHbIM NapSO4, GUIbTpOBaNIN U KOHLIEHTPHPOBAIH IIPH
noHmxeHHoM aasneHnH. Ocratok pacteopsiian B EA (170 min) u kunatuiam ¢ oOpaTHbIM
XOJIOAWJIBHUKOM B TeueHHe Ho4uH. [1oydeHHy0 CMech OXJIaKIalu, MPOMBIBAIIN BOAHBIM
pacteopom KHSO, (60 mi1) u coneBbimM pactBopoM (50 M), cyurmnu Hag 0e3BogHbiM Na, SOy,
¢dunpTpoBaM M GUIBTPAT KOHLEHTPUPOBAIN MPH MOHM)KEHHOM AaBiieHnu. HeounimeHHbIi
npoaykt npomeiBaniu DCM/PE (1/2, 25 mn) ¢ nonyuenuem 1,2-nu-mpem-0ytun (25)-4,6-
AuoKconunepuauH-1,2-mukapOokcusiara B BUae o4yt 0enoro Teepaoro Bemectsa ( 3 r, 55 %):
KX-MC (ESI), paccunrano mist CisHysNOg [M + H-lOO]+: 214, naiineno 214; 'H amp (400
MTI'u, CDCl3) 6 5,09 (nm, J = 6,9, 2,2 T'n, 1H), 3,55 (o, /= 19,5 'y, 1H), 3,39 (1, J = 19,4 I'y,
1H), 3,04 (nn, J= 17,6, 2,2 'y, 1H), 2,85 (nn, J= 17,6, 6,9 'y, 1H), 1,57 (¢, 9H), 1,48 (c, 9H).
[0229] Cranus b:

[0230] K pactBopy 1,2-nu-mpem-6ytun (25)-4,6-nuokconunepunus- 1,2-mukapOokcumiara
(1,0 1, 3,19 mmonb) 8 DCM (10 M) o karsim ipubasisiian DIPEA (1,67 mn, 12,90 mmonb)
npu 0°C B armocdepe azora. K sTromy no karisam npubasisim TpupTOpMeTaHCYIb(HOHOBBIIH
aaruapun (1,08 r, 3,83 mmons) mpu 0°C ¢ mocneayoImmM nepeMenInBaHieM B TedeHne 1 qaca
IIpU KOMHATHOMN TemnepaType. Peakiinonnyto cmecs racunu 10 mi Bogaoro pactsopa NaHCO:s.
Boxanyto a3y skcrparuposanu DCM (10 mut). Oprannueckue ¢aszbl OObeTUHSIIH, TPOMbIBAIN
cosieBbIM pacTBopoM (10 mur) u cymmmn Han 6e3sogabiM NapSOy. [Tocne ¢unbprpanun GumbTpar
KOHIIEHTPUPOBAJIN NPU MOHM)KEHHOM JIABJIEHUH C ITOJIyYe€HHEM IPOMEKYTOUHOTO COeANMHEHUs 4
(1,2-mu-mpem-6ytun (25)-6-okco-4-(TpudropmMeTaHcyabHOHIIOKCH)-2,3 - ANTHAPOTTUPUANH-
1,2-nukapOokcuiaT) B BUIE KOPUYHEBOIO TBEPAOro BeuecTna (2,6 r, HeounienHoe): JKX-MC
(ESI) paccunrano st C14HxnF3NOgS [M + H]+: 446, natineHo 446.

[pumep 4. llpomexxyTounoe coenuHenue S (meTua 4-(2,3-quxJiop-6-
MeToKcH(eHUT)TUNnepuANH-2-KApOOKCHIAT)

cl o N . cl NH
cl \ij[sr a__c s ko cl O..
O/ O/ Q 0/ Q

[TpoMexyTouHoe coeauHeHne 1 [NpoMexyToUHOe coeavHedue 5
[0231] Cranus a:
[0232] K pactBopy 2-0pom-3,4-nuxyop-1-merokcndeH3omna (IpoMeKyTOUHOE COSTUHEHNE
1, mpumep 1) (5 1, 0,02 mmonsb, 1 5kB.) u metun 4-(4,4,5,5- rerpamerun-1,3,2-nruokcaboponan-2-
wI)upuanH-2-kapookcmnara (6,2 r, 0,02 mmonb, 1,2 5kB.) B AUOKCAHE U BOJE MPHUOABIISIIH
Na,COs; (6,2 1, 0,06 mmons, 3 3xB.) u Pd(dppf)Cl,.CH,Cl, (3,2 1, 0,2 3xB.). [Tocne

nepeMernnBaHus B TeueHue 3 yacos npu 80 °C B arMocdepe a3oTa NOJyYeHHYIO CMeCh
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KOHIIEHTPUPOBAJIN NPU MOH)KEHHOM J1aBjieHnH. OCTaTOK OYUINAIH KOJIOHOYHOMN
xpomarorpadueli Ha cunukarene, smonposaiu cMecbio PE/EA (3:1) ¢ monyuennem metnn 4-
(2,3-nuxnop-6-merokcudennn)mupuann-2-kapookcunara (1 r, 16,4 %) B Buse CBETIO-KENTOrO
tBepaoro Beuectsa: KX-MC (ESI) paccuurano ansa C4H;C1,NOs [M + H]+: 312,314 (3:2),
Haiineno 312, 314 (3:2). "H SIMP (400 MI', CD;0D) § 8,78 (x, J = 5,0 I'ny, 1H), 8,08 (c, 1H),
7,66-7,57 (m, 2H), 7,16 (1, J=9,0 I', 1H), 4,01 (c, 3H), 3,78 (c, 3H).

[0233] Craaus b:

[0234] K pactBopy PtO; (65,5 mr, 0,29 mmonsb, 0,3 5kB.) u meTwn 4-(2,3-nuxyiop-6-
MeTokcudeHmn)mupuauH-2-kapookcunara (300 mr, 0,96 mmods, 1 3xB.) B MeOH nopuusimu
npubasisun HCI (6 M, 1 M) mpu KOMHaTHO#M Temmieparype. [lonyueHHyo cMech
nepememnnBany B Teuenue 4 nueit npu 30 °C B atmocdepe Bonopona. Teepmoe BemecTBO
or¢unbTpoBbBasN 1 pombiBad MeOH (3x10 mut). @unbTpaT KOHIEHTPUPOBAIU NIPU
MOHMKEHHOM JABIIEHHUH C ITOJIyY€HUEM MTPOMEKYTOUHOT0 coequHeHns S5 (metnin 4-(2,3-nuxiop-
6-MeTokcudeHmn) munepuanH-2-kapookcunara) (200 mr, 52,32 %) B Buzae xenroro macna: KX-
MC (ESI) paccunrtano mis C4Hi-CLNO; [M +H]J™: 318, 320 (3 : 2), Haiineno 318, 320 (3 : 2).
'H SIMP (400 MI'y, CD;0D) § 7,38 (z, J = 8,9 I'ny, 1H), 6,96 (1, J = 9,0 ', 1H), 3,86 (c, 3H),
3,74 (¢, 3H), 3,67-3,58 (m, 1H), 3,47 (an, J=11,9, 3,0 I'u, 1H), 3,26-3,16 (M, 1H), 2,76 (T, J =
12,4,29 T, 1H), 2,45-2,27 (m, 2H ), 1,90 (n, J= 12,7 ', 1H), 1,51 (n, /= 13,1 I'y, 1H).

Ipumep S. IlpomexyTounoe coenunerue 6 (merun (25,4R)-4-(2,3-auxsiop-6-
MeTOKCH(eHHUJ)TUNePUAHH-2-KAPOOKCHIAT)

Cl Cl d
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Cl Cl 0 . Cl Cl O
) =¥ NH
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[TpOMEXYTOUHOE COaaMHeHVE 6
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[0235] Cranus a:

[0236] K cmecn 1,2-gu-mpem-6ytun (25)-6-okco-4-(TpudropmerancynbpOHUIOKCH)-2,3-
IUTUAPONINPUAHH-1,2-muKapOokcunara (mpoMexxyTouHoe coenunenne 4, npumep 3) (2,52 1,
HEOYHIICHHBIH ), 2,3-1uxJ10p-6-MeTOKCU(PEHIIT)OOPOHOBOM KUCIOTHI (IIPOMEKYTOYHOE
coenunenue 3, npumep 2) (700 mr, 3,17 mmonb) u Na;COs (1,01 1, 9,51 Mmonb) B arokcane (20
mi) u H,O (5 mi) mpubasmsimu Pd(dppf)Cl,.CH,Cl, (130 mr, 0,16 Mmoinb) onHOH nopiyel npu
KOMHATHOM Temriepatype. CyCleH3HIo Aera3upoBaiy Mo BAKYYMOM H MPOAYBAJIH a30TOM 3
paza. Peakiimonnyroo cMmech nepemernuaiu npu 80 °C B TeueHue 3 4acoB B aTMocdepe a3ora u
3aTeM KOHLIEHTPUPOBAJIU MPHU MOHIKEHHOM naBjieHnn. Ocratok pacteopsuid B EA (30 M) u
MPOMBIBAJIH COJIEBBIM pacTBOpoM (2x15 mur). Opranudeckyro ¢a3y cymmim Haj 0e3BOAHBIM
Na,S0y, GpunbTpoBaIH U KOHUEHTPUPOBAIH MTPH MOHMKEHHOM JaBjieHuH. OCTaTOK OYHINAIN
KOJIOHOYHOH Xpomarorpadueli Ha cumkarene, smonposain cMecbio PE/EA (5/1) ¢
nonydenueMm 1,2-nu-mpem-0ytun (25)-4-(2,3-nuxnop-6-merokcudeHmn)-6-okco-2,3-
auruaponupuauH-1,2-nukapbokcumiara B BUIE CBETIIO-KEITOro meHooOpasHoro Bemectsa (900
mr, 60 %): XKX-MC (ESI), paccuurano ais Cy;H; C1oN-Og [M + H-lOO]+: 372,374 (3: 2),
Hatineno 372, 374 (3 : 2); 'H AMP (400 MI'u, xnopodopm-d) & 7,41 (a, J = 8,9 T', 1H), 6,79 (x,
J=9,0Ty, 1H), 5,92 (n, J=2,7Tu, 1H), 4,94 (an,J=7,2, 1,8 ', 1H), 3,78 (c, 3H), 3,13 (1, J
=18,5Tu, 1H), 2,89 (n, /= 18,3 'y, 1H), 1,59 (c, 9H), 1,49 (c, SH).

[0237] Cramus b:

[0238] K pactBopy 1,2-nu-mpem-6ytun (25)-4-(2,3-nuxnaop-6-meTokcudenmnn)-6-okco-2,3-
auruaponupuanH-1,2-nukapookcunara (900 mr, 1,91 mmons) B EA (50 M) u AcOH (0,50 mur)
npubasnsin PtO2 (150 mr, 0,66 mmoinb) B atMocdepe azora. CyCrneH3uro 1era3upoBaiIi Moj
BAKyyMOM U MpoayBaju 3 pa3a BogopoaoM. Cmech nepemernBanu B armocdepe Bogopoaa (1,5
aTM) P KOMHATHOH TemnepaType B TedeHre 16 yacoB. 3aTeM peakHOHHYIO CMeCh
(UIBTPOBAIH U KOHLEHTPUPOBAIHU MPU MOHKEHHOM JaBjieHuH. OCTaTOK OYHIIATN
KOJIOHOYHOH Xpomarorpadueli Ha cumkarene, smouposain cMmecbio PE/EA (5/1) ¢
nojyuenueM 1,2-nu-mpem-0ytun (25,45)-4-(2,3-nuxnop-6-MeTokcu(peHnT) -6-0KCOMUTEPUIIH-
1,2- nukapbokcunaTa B Bue OecuiBeTHOTo ieHooOpasHoro Bemectsa (550 mr, 61 %): XKX-MC
(ESI) paccuntano mis CyHyClLNOg [M + H-100]": 474, 476 (3:2), Haiineno 474, 476 (3 : 2);
'H SIMP (400 MI'y, CDCl3) & 7,35 (n, J=9,0 T, 1H), 6,77 (m, J = 9,0 T'wy, 1H), 4,61 (ax, J=
8,7,7,2T'u, 1H), 4,01-3,87 (m, 1H), 3,82 (c, 3H), 3,40-3,23 (m, 1H), 2,66-2,48 (M, 2H), 2,36-
2,27 (m, 1H), 1,56 (¢, 9H), 1,49 (¢, SH).

[0239] Cranus c:



74

[0240] K pactBopy 1,2-nu-mpem-6ytun (23,45)-4-(2,3-nuxnop-6-merokcud enmn)-6-
okconunepunus-1,2-nukapookcunara (550 mr, 1,16 mmons) 8 THF (10 M) npubasnsinu
BH3*Me;,S (0,21 mu, 2,11 mmoub) B atmocdepe azora pu 0°C. 3areM peakiuoOHHYIO CMECh
nepemMeruBaiy B arMocepe a30Ta pu KOMHATHOM TemIiepatype B TedeHHe 4 4acoB. 3aTeM 110
karsim no6asisuu 10 Mt MeOH npu 0°C 1 mony4eHHyr0 cMech NepeMelInBali B TeueHue |
yaca. Jlanee mpubasisiiu 6 mi BonHoro pactsopa HCI (6 M). PeakunonHyto cMech
nepemMenBaIi IPU KOMHATHON TeMIiepaTtype B TeueHue 12 yacos. PeakinOHHYI0 cMech
KOHIIEHTPUPOBAJIM NPU MOHMWKEHHOM JaBiieHnd. OCTaTok ouninaiu odpamieHHo-(pa30Boit
BDXX ¢ nonydeHreM npoMekyTodHoro coeaurenus 6 (merun (25,4R)-4-(2,3-quxnop-6-
meTokcudenwn)munepunuH-2-kapookcuiara) (125 mr, 34 %) B Bune GecrBeTHOro macna: XXX-
MC (ESI) paccunrano mns C4,H,C1L,NOs [M +H]™: 318, 320 (3 : 2), Haiineno 318, 320 (3 : 2);
'H SIMP (400 MI'y, CD;0D) § 7,38 (n, J = 8,9 I'y, 1H), 6,96 (1, J = 9,0 ', 1H), 3,86 (¢, 3H),
3,74 (¢, 3H), 3,69-3,53 (m, 1H), 3,47 (an, J=11,9, 3,0 'y, 1H), 3,25-3,16 (M, 1H), 2,76 (T, J =
12,4,29 T, 1H), 2,45-2,25 (m, 2H ), 1,90 (n, /= 12,7 I'u, 1H), 1,51 (n, /= 13,0 'y, 1H).
[0241] [Tpumeps! 6-8 ONMUCHIBAIOT CHHTE3bI H/UJIH XaPAKTEPUCTUKH THITHYHBIX

npeacTaBuTeneil coequHeHnH GOpMyJIb I, paCKPBITBIX B HACTOSIIEM TOKYMEHTE.

IIpumep 6. Coennnenne 1 ((8R,9a5)-2-(azeTuaun-3-u1)-8-(2,3-n1uxyi0p-6-ruapoxrcudeHun)-
oxktaruapo-1H-nupuno[l1,2-ajnupasun- 1,4-1uoH)

Cl NH
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[0242] Cranus a:

[0243] K nepemermmBaemomMy pactBopy meTui 4-(2,3-auxiaop-6-
METOKCU(EHIIT)TUTIEPUANH-2-KapOoKcHnaTa (IIpoOMeKyTOUHOe coefuHeHue S, mpumep 4) (400
mr, 1,01 mmonb, 80 %) u TEA (509 wr, 5,03 mmoinb) 8 DCM (8 mut) noGasistnu 2-
xnopauerwxjopun (170 mr, 1,51 mmoss) npu 0 °C B atmocdepe azora. PeakIMoHHYI0 CMECh
nepeMeInuBaIy B TedeHne | Jaca mpu KOMHATHOH TeMIepaType, 3aTeM KOHIIEHTPHPOBAJIH C
nojyueHuemM mMetui 1-(2-xnopanern)-4-(2,3-guxnop-6-MeTokcueH ) TUIepUIuH-2-

KapOOKCHIIaTa B BUZIE TBEPAOTO BEIECTBA CBETIO-KOPUUHEBOTO 11BeTa (500 Mr, HEOUUIIIEHHBIH):
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KX-MC (ESI) paccunrano ninst C16HsClsNOy [M + H]+: 394,396 (1:1), naitneno 394, 396
(1:1).

[0244] Cranus b:

[0245] K nepememuBaemomy pactBopy meti 1-(2-xiopauerun)-4-(2,3-nuxmiaop-6-
MeTokcupeHu)munepuanH-2-kapookcunara (500 mr, 1,27 mmons) u TEA (385 mr, 3,80
mmoJib) B EtOH (10 mut) noGasnsiiu mpem-0ytui 3-aMmuHoa3eTUAMH- | -kapOokcunara (327 wmr,
1,90 mmonb) mpu KOMHATHOM Temnepatype. [loayueHHyo peakuOHHYI0 CMECh IepeMeIlUBaIN
B TeueHue 16 gacos npu 80 °C, 3aTeM KOHLEHTpUpOBany B Bakyyme. Ocrartok pactsopsiii B EA
(20 mum). PacTBOp mpOMBIBaIIM CONEBBIM pacTBOpoM (2x10 mir). Opranudeckyro ¢as3y CyLImim
Haa Na,SO., unbtpoBanu u GuinsTpaT KOHIEHTpUpOoBaIH. OCTAaTOK OYHINAIA OOpaIIeHHO-
¢azosoii BOXKX ¢ nonyuenuem mpem-0ytun 3-[8-(2,3-nuxnop-6-merokcudenmn)-1,4-nuoxco-
okTtarunpo-1H-mupuno[ 1,2-aJnupasun- 2-milazeTuans- 1 -kapOoKcuiaTa B BUAE CBETIIO-
KOpU4YHeBOro macna (285 mr, 45 %): XKX-MC (ESI) paccunrano st Cp3HyoCl1oN30s [M + H] ™
498, 500 (3:2), naiineno 498, 500 (3 : 2).

[0246] Cranus c:

[0247] K nepememmBaemomMy pactopy mpem-0ytun 3-[8-(2,3-nuxnop-6-merokcudennn)-
1,4-nuokco-okraruapo- 1 H-nupuno[ 1,2-ajnupasun-2-unlazernaus- 1 -kapobokcunara (285 mr,
0,29 mmoub, 80 %) B DCM (5 mut) mpubasssuin BBr3 (0,51 mi, 2,03 MMoJib) ipu KOMHATHOH
TemnepaType. PeakiuoHHyI0 CMeCh MepeMeInBaii IPU KOMHATHON TEMIEPAType B TeUeHUE 3
yacoB. Peakunonnyro cmech racunu Bopoi (10 mu). 3nauenne pH nosonunu no 7
npubaBieHHeM HachIeHHOTO BogHOTO pacTtBopa NaHCOj3; 1 mony4eHHbIi pacTBOp
KOHIIEHTpUpOBaIu B Bakyyme. Ocrarok ounianyu npenaparusHoit BOXXX npu cnenyromux
ycoBusiX . KoyioHka: kooHka Xselect CSH OBD 30x150 mm, 5 Mkwm; moaBuxkHast paza A: Boga
(0,1% FA), nogsuxkhas dasza B: ACN; ckopocts nmoroka: 60 mi/mun; I'paguent: ot 7 % B no
25% B 3a 9 mun; nerextop: UV 220 uM; Bpems yaepxxkusanus: 8,20 muH. @pakuuu,

coziep KalIie Hy>KHbIA TPOAYKT, OObEAMHSIIN U KOHLIEHTPUPOBAJIH MTPU MOHWKEHHOM JIaBJICHHH
¢ nonyueHneM 2-(azetTuaun-3-ui)-8-(2,3-nuxnop-6-ruapokcud enun)-okrarugpo- 1 H-

nupunol 1,2-a] nupasus-1,4-11oH TpuTOPYKCYCHASE KMCIOTA B BUZE ITOYTH O€JIOr0 TBEPIOTO
semectsa (120 mr, 86 %): XKX-MC (ESI) paccuurano anst C1-HoCI,N303 [M + H]™: 384, 386
(3:2), Haiineso 384, 386 (3 : 2). "H SIMP (400 MI'w, meranon- dy) & 7,21 (n, J = 8,8 'y, 1H),
6,72 (n, /= 18,8 'y, 1H), 5,04—4,95 (m, 1H), 4,75-4,60 (m, 1H), 4,30-4,04 (M, 3H), 3,98-3,83 (M,
2H), 3,82-3,58 (M, 3H), 2,87-2,71 (M, 1H), 2,61-2,40 (M, 2H), 2,14 (n, J= 12,9 T, 1H), 1,64 (7,
J=13,2Tn, 1H).

[0248] Cramus d:
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[0249] 2-(azernguH-3-1n)-8-(2,3-nuxnop-6-ruapokcudennn)-okrarunpo- 1 H-nupuno[ 1,2-
a]Jmupasun-1,4-guon (120 mr, 0,31 MMonb) pazgensian ¢ oMo XxupanpHoi BOXX npu
cnenyromux ycnoBusx: kononka: CHIRALPAK IG, 2x25 cm, 5 Mxm; moasmxHast paza A: Hex
(0,2 % IPA), monswxHas ¢pasa B: EtOH; ckopocts noroka: 20 mu/MuH, rpaguent: ot 30 % B no
30 % B 3a 21 mun; nerexrop: UV 220/254 um; Bpemst yaepxuBanust: 17,719 mun. @pakuumy,
COoZepIKalye JKeJaeMblil MPOAYKT, OObEAUHSIIN H KOHLEHTPUPOBAIIN MTPH NOHKEHHOM
nasyeHuH ¢ nojyueHueM coenunenus 1 ((8R,9aS)-2-(azerunun-3-mn)-8-(2,3-auxaop-6-
ruapokcuderu )-okrarunpo- 1 H-mupuno| 1,2-a]nupasun-1,4-110H) B BUAE oyt Oeoro
tBepaoro BewecTsa (30 Mr, 25 %): JKX-MC (ESI), oraucneno anst C17H9C1,N303 [M + H] ™
384, 386 ( 3:2), Haiineno 384, 386 (3:2). 'H SIMP (400 MI'w, merason-ds) & "H SIMP (400
MI 1, metanon-d4) 6 7,21 (n, J= 8,8 I'y, 1H), 6,73 (n, /= 8,8 'y, 1H), 5,02-4,93 (m, 1H), 4,75-
4,63 (M, 1H), 4,29-4,04 (M, 3H), 4,04-3,90 (M, 2H), 3,87-3,67 (M, 3H), 2,86-2,73 (M, 1H), 2,60 -
2,40 (m, 2H), 2,15 (n, /=129 Ty, 1H), 1,63 (n, /= 13,2 'y, 1H).

Hpumep 7. Coennnenne 2 ((3R,8R,9a8)-8-(2,3-nux0p-6-ruapoxcudenn)-3-
(ruapoxcumerua)-rekcaruapo-2H-nupuao[1,2-ajnupasun-1, 4-1uon
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[0250] Cranus a:
[0251] K nepememnBaemomy pactBopy (2R)-2-[(mpem-OyTokcukapOOHUIT)aMUHO]-3-
THIPOKCUMPONaHOBOH KHCIOTHI (97 mr, 0,47 mmonb) B DMF (2 mir) no6asnsiimn EDCI (113 wr,
0,59 mmonb) 1 HOBT ( 80 wmr, 0,59 MMoITb) pu KOMHATHOM TeMriepatype. 3aTeM mpuOaBIIsiIn
TEA (119 wr, 1,18 mmone) u metuin (25,4R)-4-(2,3 -nuxnop-6-MeToKCH(p HIIT ) TUTIEPUANH-2 -
kapOokcuiaT (mpoMeKyTouHoe coenunenue 6, mpumep 5) (125 mr, 0,40 MMOJTB) U IOJYYEHHYIO

cMech nepemernuBany B TeueHne 12 vacos, 3atem BbutnBaiu B H,O (10 mi) u skcTparuposanu
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EA (3x5 mu). O0bequHEHHYIO0 OPraHUYecKyIo a3y MPOMBIBATIH COJIEBBIM PacTBOPOM (3x5 mi),
cyumian Hax 6e3BogHbIM NapSO4 11 GUIBbTPOBAIM U KOHLIEHTPUPOBAIH MPH MOHWKEHHOM
nasneHun. OcraTok ouniiany npenapatusHoi BOXXX mpu cneayrommnx yCciaoBUsIX: KOJIOHKA:
Xselect CSH OBD Column 30%150 MM, 5 mkm; noasimkHas ¢asza A: Boga (0,05% TFA),
noxasmwkHas ¢asza B: ACN; ckopocts nmotoka: 60 mi/mMuH; rpaanent: ot 35 % B 1o 60 % B 3a 8
muH, aerekrop: UV 220 uM; Bpems yaep;kusanus: 7.12. @paxuuu, coaepkalue [eneBoi
NPOAYKT, COOMPAT U KOHLEHTPUPOBAIIU MPH MOHMKEHHOM JTABJICHUH C TIOJYYSHUEM METHUIT
(28,4R)-1-[(2R)-2-[(mpem-OyTOKCUKapOOHIIT ) aMHUHO | -3 -TUAPOKCUIIPOTIaHOW |-4-(2, 3-muxiop-
6-MeTOKCU( EHIT ) TUTTEPUINH-2-KapOOKCHIIaTa B BUJE CBETJIO-JKEJITOTO EHOOOPAa3HOTO
BemectBa (35 mr, 18 %): JKX-MC (ESI) paccunrano anst CyyHzoCl,N,07 [M + H]™: 505, 507
(3:2), matineno 505, 507 (3 : 2).

[0252] Cramus b:

[0253] K nepemermmBaemomy pactBopy meti (25,4R)-1-[(2R)-2-[(TpeT-
OyTOKCHKapOOHMIT)aMUHO |-3-TUAPOKCHITPOTIaHOW |-4-(2,3 - nux10p-6-
MeTOoKCu(peHIT ) unepuanH-2-kapookcunara (35 mr, 0,07 mmoins) B DCM (1 mir) nmpuGasisiinu
TFA (0,5 mu1, 6,73 MMoOIb) IpH KOMHATHOH TemnepaType. I1oay4eHHy0 cMech epeMenBaiii B
TedeHne 30 MUH M KOHIIEHTPUPOBAJIM NPY TIOHIKEHHOM J1aBieHnd. OCTaTOK pacTBOPSIIH B
EtOH (3 mn). 3atem npudasmsmu TEA (21 wmr, 0,21 MMOJIb) U pEaKLIMOHHYIO CMECh
nepememnsanu npu 80 °C B TeueHue 12 yacos. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIU C
nonyueHueM (3R,8R,9aS)-8-(2,3-guxnop-6-meTokcudennn)-3-(TuApOKCUMETII )-TeKCaruApo-
2H-nupuno[1,2-a]nupasun-1,4-1uoHa B Bue CBETJIO-kKenToro macia (80 Mr, HEOUHIIEHHOT0):
KX-MC (ESI) paccuutano mist CisHisClaN2Oy [M + H]+: 373, 375 (3:2), Haitneno 373, 375
(3:2).

[0254] Cranus c:

[0255] K nepemermmBaemomy pactopy (3R,8R,9a8)-8-(2,3-nuxnop-6-merokcudermn)-3-
(ruppokcumetmn)rekcaruapo-2H-nupuno[ 1,2-alnupasun-1,4 -nuona (80 Mr, HEOUUIIEHHBIH) B
DCM (2 mn) npudasisuiu BBr3 (0,2 mur) mpu KOMHaTHOH TeMnepaType. PeakIimoHHy0 cMech
nepeMeIInBaIi B TEUCHNE 2 9acoB, 3aTeM 110 KaruisiMm npubdasisum k 3 Mt MeOH npu 0°C.
[TonyueHHYIO CMeCh KOHLIEHTPUPOBAIN NPU MOHWKEHHOM aBiieHnH. OCTaTOK OYUINAIH
npenapatuBHoil BOXX npu cnenyrommx ycnosusix: kononka: XBridge Prep C18 OBD Prep
Column, 19x150 MM, 5 mMxMm; moaBmxkHas $aza A: Boga (rwroc 0,05% TFA), noxsmxkras dasza B:
ACN; ckopoctb notoka: 60 mu/muH; rpaguent: ot 15 % B 1o 40 % B 3a 7 mun; nerexrop: UV
220 M, Bpems yaepxkuBanHus: 6,58 muH. @pakiun, coaeprKaliie HeneBoil MpoayKT, codupanu u

KOHIIEHTPUPOBAJIN NPU MIOHI)KEHHOM JIaBJIEHUH ¢ ronyyeHneM coennnenus 2 ((3R,8K,9aS)-8-
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(2,3-nuxnop-6-ruapoxcudennn)-3-(ruIpoKCUMETIN )-rekcaruapo-2H- mupuno| 1,2-a]mupasun-

1,4-nuoH) B BUIe noutH Oesoro Tepaoro Bemectsa (12,3 mr): XKX-MC (ESI), paccuurano st
C1sH16CLN,04 [M + H] 71359, 361 (3:2), Haiineno 359, 361 (3 : 2); '"H AMP (400 MI't, CD;0D)
07,22 (n,J=8,8T1, 1H), 6,73 (1, /= 8,8 'y, 1H), 4,79-4,68 (M, 1H), 4,14-3,96 (m, 3H), 3,75
(nm, J=11,0, 2,6 I'u, 2H), 2,78 (tn, J= 13,2, 3,0 I'u, 1H), 2,59-2,41 (m, 2H), 2,26-2,15 (m, 1H),
1,66 (n, J=13,3 'y, 1H).

Hpumep 8. Caenyromue coequHeHUs1 ObLITH NMOJYyYeHbl AHAJOTHYHO coeJHHeHHo 1
(npumep 6) unu coexuHeHUI0 2 (MpuMep 7) H/MIH cnoco00M, H3BECTHBIM B AAHHOM

o0JiacTH.
Tabnuna la
Howmep Crpykrypa XuMHuuaeckoe MC (M + I-l)+ u 'H SIMP
COCANMHCHUSA Ha3BaAHUC
[M+H]™: 373, 375 (3:2); 'H SIMP (400
M, CD;0D) § 7,22 (x, J = 8,8 T'n, 1H),
cl Cl (3R’§§iﬁ:§:(2’3' 6,72 (1, J = 8,8 'y, 1H), 4,78-4.68 (M,
0 on PApOKCHeHILT)-3- 1H), 4,32-4.23 (v, 1H), 4,06 (o, J =
.< :N [(15)-1- 12,2, 34 I'm, 1H), 3,86-3.80 (M, 1H),
3 S 3,78-3,66 (m, 1H), 2,77 (to, J = 13,3, 3,1
s “H I, 1H), 2,56-2.41 (M, 2H), 2,27-2.19 (u,
OH  J—NH rexcaruupo-2H- |y Yy 6oty 2130 T, 1H), 127 (1 J
(o) nupuio[1,2- _
=6,6 I'n, 3H).
a]nupasus-1,4 -AUOH
[M+H]": 343, 345 (3:2); 'H SIMP (400
OH 4 M, CD;OD) 6 7,22 (mx, J = 8.8, 2.0
(35)-8-(2,3-muxnop-6- | IT'm, 1H), 6,72 (1, J = 8.8 T, 1H), 4,74—
4 Cl NH rugpokcu(penmm)-3- | 4,63 (M, 1H), 4,19-4,04 (m, 2H), 3,87-
Cl N METHI-OKTaruapo- 3,73 (m, 1H), 2,79 (ta, J = 13,1, 3,0 I'm,
1 H-rimpuo[1,2- 1H), 2,64-2,40 (v, 2H), 2,19-2,12 (m,
o) almupazun-1,4-quon | 1H), 1,68-1,59 (m, 1H), 1,50 (mm, J =
11,1, 6,9 ', 3H).
OH [M+H]: 399, 401 (3:2); 'H SIMP (400
3 8~(2,3-muxmop-6- MTn, CD;0D) & 7.21 (1, J = 8,8 ', 1H),
Q ruapokcu(peHnn)-2- | 6,72 (n, J = 8,8 I'm, 1H), 5,16-5,00 (M,
0\\_ s [3-runpokcuumkio- | 1H), 4,75-4.64 (v, 1H), 4,42-4.32 (m,
5 Cl Cl N OyTI]- 1H), 421-4,05 (v, 3H), 3.85-3,70 (m,
\ rexcaruaponupuno[1, | 1H), 2,79 (ta, J = 13,2, 3,1 'y, 1H), 2,66-
e N 2-a|nupasun-1.4- 2,38 (v, 4H), 2,29-2,12 (v, 3H), 1,74-
o JHOH, m3omep 4 1,56 (m, 1H).
OH
(3R.8R.9a5)-8-(2,3- | [M+H]": 373, 375 (3:2); 'H SIMP (400
O OH JHXITOP-6- M, CD;0D) § 7,21 (x, J = 8,8 T'n, 1H),
rugpokcu(permwn)-3- | 6,72 (m, J = 8,8 I'm, 1H), 4,78-4,70 (M,
Cl N (rugpoxcumerun)-2- | 1H), 4,08 (an, J = 12,2, 34 Ty, 1H),
6 Cl . LN MCTHI- 4,05-4,02 (v, 1H), 4,00-3,96 (M, 2H),
w "n/ ~ rexcaruapormpuao[1, | 3.80-3.63 (m, 1H), 3,00 (c, 3H), 2,78 (1x,
o 2-glmupasun-1,4- | J =133, 3,2 T, 1H), 2,54-2.39 (v, 2H),
OH JHOH 2,32-2.24 (m, 1H), 1,70-1,61 (v, 1H).
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(8R 9aS)-rel-8-(2,3-

[M+H]™: 373, 375 (3:2); 'H SIMP (400
M, CD;0D) § 7,22 (z, J = 8.8 T, 1H),

o ) é‘f{‘fﬁ&’ggﬂ)_z_ 6,73 (1, J = 8,8 T, 1H), 4,74-4.65 (,
cl N)S (PZIZ-lfmpoxcnamn)- 1H), 4,33-4,09 (m, 3H), 3,84-3,71 (m,
7 cl N~ rekcarnpo-4 - 3H), 3,59-3,47 (m, 2H), 2,80 (tm, J =
X ’|]/ OH mpr0[1.2- 13,1, 3,0 T'w, 1H), 2,62-2,40 (M, 2H),
OH o almupasus-1 4(6H)- %i_ZI)I-Z,B (m, 1H), 1,64 (n, J = 13,4 Ty,
JUOH ’
[M+H]": 343, 345 (3:2); 'H SIMP (400
OH MTI'u, CD;0D) 6 7,22 (g, J = 8,7 I'u, 1H),
o 9-(2,3-auxmop-6- 6,75 (m, J = 8,7 T'y, 1H), 4,59 (um, J =
NH THIPOKCH(DCHUT)- 12,3, 4,0 T, 1H), 4,07-3,94 (M, 1H),
8 Cl nexaruapormapuof[1.2 | 3,91-3,76 (v, 1H), 3,73-3.61 (v, 1H),
Cl N -a][1,4]auazenun-1,5- | 3,61-3,48 (M, 1H), 3,46-3,36 (M, 1H),
JHOH 3,09-2,93 (M, 2H), 2,80-2,68 (M, 1H),
0] 2,33-2,20 (m, 1H), 1,91-1,77 (M, 2H).
[M+H]™: 315, 317 (3:2); 'H SIMP (400
7-(2,3-muxmnop-6- MI ', CD;0D) 6 7,22 (m, J = 8,8 I';, 1H),
THIPOKCH(DCHI)- 6,73 (a, J = 8,8 T'm, 1H), 4,16 (am, J =
9 terparugpoumuaaze | 13,3, 4.9 I'u, 1H), 4,10 (axn,J = 12,1, 4,4
[1,5-a|nupuauH- I'm, 1H), 3,76-3,61 (M, 1H), 3,03 (o, J =
1,3(2H,5H)-nypox, 13,1, 3,6 T'm, 1H), 2,50-2,34 (M, 2H),
quactepeomsomep 1 | 2,04-1,95 (m, 1H) ), 1,67-1,57 (M, 1H).
(85,9aR)-2- [M+H]": 384, 386 (3:2); 'H SIMP (400
O (a3erumun-3-un)-8- | MI'n, CD;0OD) 6 7,21 (¢, 1H), 6,93 (c,
)S (4,5-muxmop-2- 1H), 5,03-4,91 (m, 1H), 4,77-4,64 (m,
10 N THAPOKCH(DCHIUIT)- 1H), 4,26-4,07 (m, 3H), 3,98-3,86 (m,
cl N rekcaruapo-4H- 2H), 3,77-3,66 (M, 2H), 3,31-3,22 (m,
\C\NH mupuao[1,2- 1H), 2,81 (tm, J = 13,1, 2,9 ', 1H), 2.45-
cl OH 0 almupazun-1,4(6H)- | 2,34 (m, 1H), 1,98-1,86 (M, 1H), 1,84-
JHOH 1,56 (m, 2H).
[M+H]": 357, 359 (3:2); 'H SIMP (400
(o) (8S,9aR)-8-(2,3- MTI'u, CD;0D) 6 7,22 (g, J = 8,8 ', 1H),
JUXTIOp-6- 6,72 (n, J = 8,8 Ty, 1H), 4,78-4.,69 (m,
Cl N rugpokcu(penum)-3- | 1H), 4,18-4,09 (m, 2H), 3,87-3,72 (m,
11 Cl NH (BR)->tHI- 1H), 2,80 (tm, J= 13,1, 3,0 T'u, 1H), 2,59-
rekcaruapo-2H- 2,40 (m, 2H), 2,23-2,13 (M, 1H), 2,11-
o} mapuao[1,2- 1,97 (m, 1H) , 1,89-1,75 (m, 1H), 1,64 (x,
OH almapazun-1,4-quon | J = 13,4 T'u, 1H), 0,93 (1, J = 7.4 I'u, 3H).
[M+H]™: 385, 387 (3:2); 'H SIMP (400
(1S5,5aS8,7R,11aR)-7- | MI'u, DMSO-dy) 6 10,14 (c, 1H), 7,31 (x,
O OH (2,3-muxmop-6- J=28,.8Tm, 1H), 6,81 (x, J=8,9 I'y, 1H),
rugpokcupermn)-1- | 5,24 (m, J = 4,4 T, 1H), 4,52-4,45 (m,
12 Cl N ruapokcurekcaruapo- | 1H), 4,45-439 (m, 1H), 4,16-4,11 (m,
Cl o o, N 1H-mapumo]1,2- 1H), 4,10-4,03 (v, 1H), 3,77-3,63 (,
I]/ ajmppomo[1,2- 2H), 3,32 -3,26 (M, 1H), 2,81-2,70 (M,
o d]mupazun-5,11 (5aH, | 1H), 2,43-2,34 (M, 1H), 2,29-2,17 (M,

OH

11aH)-guoH

1H), 2,03-1,83 (v, 2H), 1.83-1.74 (m,
1H), 1,55-1,43 (M, 1H).




80

(3R,85.9aR)-8-(2,3-

[M+H]™: 373, 375 (3:2); 'H SIMP (400

O OH THXTOP-6- MT', CD;0D) § 7,20 (x, J = 8,7 T, 1H),
W rugpokcupermwn)-3- | 6,71 (a, J = 8,8 I'm, 1H), 4,76-4.,68 (M,
3 Cl N (rumpoxciverin)-2- | 1H), 409 (ur, J = 12,2, 2.8 T, 1H),
cl N METHII- 4,04-3,99 (m, 1H), 3,99-3.90 (v, 2H),
rexcaruapomupuno[1, | 3,86-3,68 (m, 1H), 3,01 (c, 3H), 2,92-2,73
OH o 2-a|mupasuH-1,4- (M, 2H), 2,57 2,42 (m, 1H), 2,11 (7, J =
JHOH 12,7 T, 1H), 1,60 (x,J = 13,3 T, 1H).
OH 82, 3T TOp6- [M+H]™ 399, 401 (3:2); 'H SIMP (400
d rmp(;mi (I)GHI/II:J)'I)-Z- M, CD;OD) 6 7.21 (n, J = 8.8 T, 1H),
o ) Btupoxenmnero. | 6:72 (& = 8.8 T, 1H). 4.74-4.65 (v,
" c N Syral- 1H), 435421 (v, 1H), 4,17-4.04 (m,
rexcarnapomipizo[l, | S 4043.95 (. TH). 385372 (.
\ realmbamd 4. | JH:279 (2.7 =13.1.3.0 T, TH), 2,65-
Y mort. somiep 1 2,53 (v, 2H), 2,53-2.40 (m, 2H), 2,19-
OH ’ 2,06 (v, 3H), 1,69-1,60 (v, 1H).
[M+H]": 330, 332 (3:2); 'H SIMP (400
o) (85.9aR)-8-2,3- | MI'm, DMSO-d6) & 12,15 (ym.c, 1H),
)J\ auxyop-6-ruapokcu- | 10,13 (c, 1H), 7,29 (a, J = 8,8 'y, 1H),
s Cl N NH dernmrexcaruapo- | 6,81 (1, J = 8.8 T, 1H), 3,66 (g, J =
cl NH 4H-mapuoo[1.2- | 11,5, 2.7 Tw, 1H), 3.50-336 (v, 1H),
dl[1.2.4]tprassm- | 3,13-3,01 (v, 1H), 2,73-2,56 (v, 2H),
o © 1,4(6 H)-muon 249242 (m, 1H), 2,37 223 (v, 1H),
1.70-1.59 (v, 1H). 1.44-133 (. 1H)
[M+H]": 373, 375 (3:2); 'H SIMP (400
o ol ;jﬁggﬁfgﬂiﬁi_ M, CD;OD) § 7,21 (n, J = 8,7 T, 1H),
o o3 [(LR1L. | 670 (. J = 87 Tu, 1H). 477464 (v
. oH | Srommtlroxca. | [ 433421 Or TH). 4.19-4.05 (.
16 ' mpr Ay 2H), 3,90-3,71 (v, 1H), 2.82-2,57 (u,
Iy P L. 2H), 2,52-2.35 (v, 1H), 2.23-2,11 (u,
OH NH mpuzof 1, 1H), 1,63 (x,J = 13,3 T, 1H), 1,22 (1, J
(o) a]nupasus-1,4-1uoH = 6.4 T, 3H).
[M+H]": 385, 387 (3:2); 'H SIMP (400
r;ﬂgoicig’;‘;&fl M, CD:0D) § 7,22 (1, J = 8,8 T'n, 1H),
Htporenrexearapo- | 673 (& J = 8.8 Tm, TH), 469-4.59 (.
ol o1 2o | 1D, 440 (.7 = 7.5 [, 1H), 4.15-4.03
7 oo “pono[1>2_ (v, 1H), 3.94 (1, J = 7.4 T, 1H), 3.88-
cl d“pp g 3,68 (M, 2H), 3,54-3.42 (m, 1H), 2,83 (11,
5 11](211;?3111;1)- J =130, 3.0 T, 1H), 2,62 (x, J = 12,5
oy © Twon movep 2| T 1H). 2542240 (v, TH). 2.34-221
’ (v, TH), 2,07-1,96 (w, 1H), 1,95-1.81 (m,
1H), 1.66-1,56 (m, 1H).
(8R.9aR)-rel-8-(2.3- 1\ pppne 393 375 (3.2): 'H AMP (400
o ”“Xg‘;f{'f';_szl(’;_m“' M, CD;0D) 7,23 (1, J = 8,8 T'm, 1H),
cl N)H rmposz ot | 678 (47 = 88w 1H), 4.72-4.66 (.
18 - . N 1H), 4,31-4,09 (v, 2H) , 3,89-3,67 (M,
\©i ~"0H regcar“ﬂponﬂppiﬂf”’ 4H). 3.68-3.46 (m. 3H), 2.77-2.67 (m.
on  © '“]““;’SSEH' T 1H), 2,62-2,48 (v, 1H), 2,26-2,14 (m,
1H), 1,82-1,69 (m, 1H).
HO 7-23-mixnop-6- | [M + HJ": 315, 317 (3:2); 'H SMP (400
o ragpokcupermn)rer | MIm, CD;0D) 6 7,24 (o, J = 8.8 T'y, 1H),
1 _ o | parmapomvmaaso[15- | 6.79 (x, J = 8.7 T, 1H). 4.62 (mn. J =
HN)//& & a| HpHH- 104, 6,4 T, 1H), 3,783,66 (v, 1H),

1,3(2H,5H)-auoH,
JauacTepeounsomep 2

3,62-3,51 (m, 2H), 2,56-2,42 (v, 2H),
2,11-2,00 (m, 1H), 1,82-1,72 (v, 1H).
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(8R,9a8)-rel-8-(2,3-
JUXJIOP-O-TUAPOKCH-

[M+H]™: 399, 401 (3:2); 'H AMP (400
M, CD;0D) & 7,22 (1, J = 8,8 T, 1H),
6,72 (1, J = 8.8 T, 1H), 4,74-4.66 (m,

20 cl O‘% rq’e‘;igz;lfﬂ'o_ 1H), 4,33-423 (v, 1H), 4,18-4.04 (v,
cl -u,rN s HAPOKCHIL 3H), 4.04-3,95 (m, 1H), 3.85-3,71 (,
(|) \O\OH VTHI)-TCKCATHAPO- | 130" 79 (rn J= 13,1, 3.0 T, 1H), 2.66-
OH mapitzo] 1.2~ 2,53 (m, 2H), 2.53-2.39 (v, 2H), 2.20-
a|nupasus-1,4-1uoH ’ ’ 2 . i P
2,05 (v, 3H), 1,64 (x. J=13.2 T', 1H).
(85.9aR)-8-(2,3- | [M+H]: 403, 405 (3:2); 'H SAMP (400
fo) JUXI0p-6-ruapokcu- | MI'm, CD;0OD) 6 7,22 (n, J = 8,8 T'y, 1H),
dermn)-2-(1,3- 6,72 (n, J = 8,8 T, 1H), 4,75-4.64 (m,
” Cl N)H muruapokcunponas- | 1H), 4.51-4.32 (v, 1H), 4.21 (c, 2H),
Cl N OH | 2-mmrekcaruapo-4H- | 4.18-4.10 (v, 1H), 3,91-3,69 (v, 5H).
3 \C mpro|1,2- 281 (1o, J = 13.1, 3.1 T, 1H), 2.64-2.41
OH OH | almupasun-1.4( 6H)- | (m, 2H), 2,25 2,13 (m, 1H), 1,70-1,60 (m,
JTHOH 1H).
OH
o (8R,9aS)-rel-8-(2,3-
NH muxop-6-ruapokc- | [MHH]™: 373, 375 (3:2); 'H SIMP (400
N ‘\\\I%O 4-meTumpeHuT)-3 - MTI 1, CD;0D) 6 6,68 (1, J = 4,8 T', 1H),
- O (GR)- 478-4.66 (v, 1H), 4.13-3,93 (v, 3H),
TUAPOKCUMETHII)- 3.79-3,63 (m, 2H), 2.85-2.38 (M, 3H),
: rexcarnapo-2H- | 231 (n, J = 3,1 T, 3H), 2,26-2,08 (m,
cl OH rupuo[1,2- 1H). 1,62 (r.J = 15.1 T, 1H).
a]nupazus-1 ,4-AU0H
cl
7'(2’3"1“"”01"6'2 [M+H]": 385, 387 (3:2); 'H SIMP (400
o THAPOKCHACHII)-2- | \rry "1y 1) 5722 (1, = 8.8 T, 1H).
c N rm}’;’[f‘r‘;“m“cﬁﬂf_p"' 6,77 (n, J = 8,7 T, 1H), 4,77-4.69 (,
23 cl N/ "OH HMPHOL L 1H), 4,58-4.45 (v, 2H), 3,95-3,80 (m,
a]mupposo[1,2-
J dimpazmn | 1 5000 G TH) 296199 on
OH SUGalL1al)- | 1oy 931 29 (y 1H).
JTHOH, n3omep 1 :
[M+H]™: 373, 375 (3:2); 'H SMP (400
c. ol (R8RS Q3 | Ny, CD,0D) 6 7.22 (2. 7= 8.8 T, 1H),
Oon | ™ @GHH?I)_3_%)_1_ 6.72 (1. J = 8.8 T, 1H), 4,72 (. J = 13 4
" el N z rpoxenmilrexca. | T TH). 4.28-4.16 (. TH). 4.16-4.04 (v
A o2 Hmpno | 2FD)- 387369 (. TH), 277 (r.J = 12,9
OH %—NH (L2almpaml 4 - | T TH). 2.59-2.38 (. 2H). 2.20 (x, J =
3 ’ ’ 132 T, 1H), 1,65 (x J = 13,2 T, 1H),
FHOH 1,19 (1, J = 6,4 T, 3H).
[M+H]": 385, 387 (3:2). 'H SIMP (400
(1S.5aR,7S.11aR)-7- | MI'm, DMSO-ds) 5 10,12 (¢, 1H), 7.30 (1,
O OH (2.3-aux710p-6- J=88Tmn, 1H), 6,81 (7, J = 8,8 I', 1H),
ragpokcupermn)-1- | 5,22 (m, J = 4,4 To, 1H), 4,61-4,51 (m,
’s cl N rupokcurexcarnipo- | 1H), 4.43-438 (v, 1H), 4,10-401 (m,
Cl N 1 H-mapumo]1,2- 2H), 3,81-3,69 (v, 1H), 3,53 (yurc, 1H),
a]mmppoo|1,2- 3,31-320 (v, 1H), 2,70-2,59 (v, 1H),
oy © dlmapasun-5,11(5af, | 2,35-2.17 (v, 2H), 2,13-2.04 (v, 1H),

11aH)-guoH

2,04-1,89 (v, 1H), 1,82-1,72 (v, 1H),
1,62-1,50 (m, 1H).
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[M+H]™: 373, 375 (3:2); 'H SIMP (400

OH 0 (Sﬁiax?(;s_'gﬁ' MTI'1, CD;0D) § 7,22 (m, J = 8,8 T'ry, 1H),
. N rpoxengemun2- | 673 (4 7 = 88 Tn 1), 476466 (v,
2% Ootmmporemornny. | T 434416 (. 2H), 416-4.06 (s,
1H), 3,87-3,71 (v, 3H), 3,59-3.46 (m,
c’ Cl /N rle‘;"armpo““p?: 2H), 2,80 (11, J = 13,1, 3,0 Ty, 1H), 2,62-
o [1.2-almupasma-1.4- | 5 7 om) 223212 (w. 1H), 1.64 (n,
OH JUHOH J=132 T, 1H).
[M+H]": 330, 332 (3:2); 'H AMP (400
o) (75.8aR)-2-amuro-7- | MI'w, CD;0OD) & 7,22 (1, J = 8,7 ', 1H),
ol N (2,3-mux0p-6- 672 (x. J = 8.8 T, 1H), 421 (an, J =
27 ol N—NH, THIPOKCH(DCHIUI)- 13,4, 5,1 'y, 1H), 4,10 (ax, J = 12,1, 4,3
terparugpoumunazo | I'm, 1H), 3,79-3.64 (m, 1H), 3,09 (tn, J =
O [1,5-almapummm- | 13,2, 3,5 Tm, 1H), 2,51-2.34 (v, 2H),
OH 1,3QH,5H)-mon | 2,08-1,98 (m, 1H)), 1,64 (x, J = 132 Ty,
1H).
o) Xg;??ﬂ;gﬁc& [M+H]™: 339, 341 (3:1); 'H SIMP (400
vornaqonan3. | ML CD;0D) 8 7.016,92 (u, 1H). 6.66-
cl N OH (GR)- 6,57 (m, 1H), 4.79-4.67 (v, 1H), 4,13-
28 . . NH rpoxemeriy- | 292 06 3H). 384368 (v, 2H), 2.82-
. i rexoammapo2fl. | 244 (n 3H). 228 (11 =36 T, 3H),
0 . o 2.25-2,09 (M, 1H), 1,61 (1, J = 14,1 T,
OH uprof 1. 1H).
a]nupasus-1,4-1uoH
7-(2.3-auxa0p-6- | [M+H]|": 385, 387 (3:2); 'H sIMP (400
0 OH ragpokcu(permwn)-1- | MI'm, CD;0D) 6 7,22 (m, J= 8.8 ', 1H),
S ruApoKcurekcaruapo- | 6,72 (o, J = 8,8 I'm, 1H), 4,71-4,63 (M,
cl N)S-"‘ |H-mupuno[1.2- | 1H), 442 (x, J = 7,5 T, 1H), 4,19-4,12
29 cl § i} N\> a]mapposo[ 1,2- (v, 1H), 3,95-3,89 (m, 1H), 3,78-3,63 (m,
. i d]mipasus- 2H), 3,55-3.43 (m, 1H), 2,84 (tn, J =
0 511(al,11al)- | 132, 33 T, 1H), 2,52-2.38 (v, 2H),
OH JHOH, w30Mep 1 2,33-2,19 (v, 2H), 1,93-1.81 (v, 1H),
1,74-1,65 (v, 1H).
[M+H]: 401, 403 (3:2); 'H AMP (400
M, CD;0D) 5 7.21 (z, J = 8,8 T, 1H),
o on | R | 672 (= 88 Tu TH), 479470 (v
mpoxengemn 3. | [ H16-411 (u 1H), 406 (2, J =
cl N (15 Lrmapoxen2. | 12:2:3:4 T, 1H). 3.80-3.64 (. 1H). 3.58
30 cl § . NH - (am, J = 10,1, 1,5 T, 1H), 2,76 (11, J =
W » METHJIITPOTIHII]
i rercamiapoH. | 133 31 T TH). 2.55-2.42 (w. 2H),
o) mprno[L 2- 228219 (v, 1H), 1,88-1,73 (v, 1H),
OH HPH i 1,66 (1,J = 13.2 T, 1H), 1,06 (1, J = 6.5
ajmapasuE-1.4-TH0R | 1 311 %0 97 (1 7= 6.6 [, 3H),
[M+H]": 345, 347 (3:2); 'H AMP (400
o) MT ', DMSO-d;) & 10,38 (c, 1H), 8,16 (x,
¢, © 6(1%0%2@@1’;‘;1’3 | J=3.6Tw 1H), 7.36 (x,J = 8.8 T't, 1H),
31 NH (mporemermrer. | 653 (17 = 8.9 T TH). 5,29 (r. /= 5.4
N. J.. OH T, 1H), 439 (11, J = 11,3, 6,4 T, 1H),
\ﬂ) " carmapommpponol 1.2- | oy 4 o8y TH). 3.94-3.86 (v, 1H).
OH o) almupasun-1.4-THOH | 3% 3 60"\ 2H). 3.63-3.43 (v, 2H).
2.46-2.38 (v, 1H), 2,28-2.14 (v, 1H).
(SR’fIaX?O'S_'g’3' [M+H]™: 403, 405 (3:2); 'H SIMP (400
0 . f)‘KCH (pgnm)-z- M, CD;0D) § 7,22 (x, J = 8,8 T, 1H),
)H Hap w3 6,72 (n, J = 8,8 T, 1H), 4,74-4.66 (m,
3 al O rmmooxemmoona. | [ 430440 (u 1H), 421 (c, 2H),
cl ':,,rN OH 2/1 HAPOKCHIIP . | A17-411 (v, 1H), 385371 (n, SH),
g \(\ ““Lf;;if) p[‘fpzo T 2,81 (1o, J = 13,2, 3,0 T, 1H), 2,64-2,43

OH OH

a|nupazun-1,4(6H)-
JHOH

(M, 2H), 2,23 2,13 (m, 1H), 1,67-1,57 (M,
1H).




83

[M+H]™: 330, 332 (3:2); 'H SIMP (400

o (8R.9a5)-8-2,3- | M, DMSO-d,) & 12,14 (ym.c, 1H),
L THXTOP-6- 10,12 (c, 1H), 7.29 (1, J = 8.8 T'm, 1H),
Cl N NH rugpokcupermnrex- | 6,81 (o, J = 8,8 I'm, 1H), 3,66 (am, J =
33 cl O NH | carmapo-4H-mmpmmo- | 114, 2.7 Tu, 1H), 3.48-3.36 (v, 1H),
v "n/ [1,2- 3,08 (n, J = 11,8 ', 1H), 2,73-2,56 (M,
o d|[1.2.4]tpuasur- | 2H), 2,49-242 (v, 1H), 2.36-2.22 (m.
OH 1,4(6H)-mmon 1H), 1,64 (1, J = 12,3 T, 1H), 1,44-1,34
(v, 1H).
OH 82, 3T T0p6- [M+H]™ 399, 401 (3:2); 'H SIMP (400
d rmp(;mi (pennr;)-z- M, CD;OD) § 7.21 (n, J = 8.8 T, 1H),
o 3 Btupoxenmnero. | 6:72 (& = 8.8 T 1H), 474461 (v,
34 c a NN Syral- 1H), 434421 (v, 1H), 4,17-4.04 (m,
3 rexcarnapomipnzo[l, | S 4043.95 (. TH). 387370 (.
e N realmpam L 4. | JH:279 (@27 = 13,1, 3.0 T, TH), 2,65-
Y mor. sovtep 3 2,54 (v, 2H), 2,54-2.39 (M, 2H), 2,20-
oH ’ 2,04 (v, 3H), 1,68-1,59 (v, 1H).
[M+H]": 385, 387 (3:2); 'H SIMP (400
o r;ﬂﬁ;iciﬁgg{ﬁf_ 5. | MI'n, CD;0D) 6722 (, J = 8.8 T, 1H),
HporenTexcampo- | 073 (& J = 8.8 T TH). 469461 (.
al N)H | lampnoll 2| TH). 4.56-447 (. 2H). 4.19-4.08 (v
35 al . . N) "OH 15 1H), 3,99-3,75 (M, 2H), 3,38 (m. J = 13.2
- M “]gﬂpp"“"[ <= | I, 1H), 2,86 (ta, J = 13,0, 3,0 T, 1H),
on © s 11](?;11;?3111;1)- 2,66 (x, J = 12,5 T, 1H), 2,55-2.33 (M,
> > 2H), 2,12-1,99 (v, 2H), 168-157 (u,
JuOHa, uzomep 4 1H).
o [M+H]": 343, 345 (3:2): 'H SIMP (400
M, CD;OD) § 7,22 (1, J = 8,8 T, 1H),
cl N)H rﬁﬂﬁ;;ﬁ;ﬁf_ 5. | 672 (1 J =838 T, 1H), 474466 (v,
36 cl N vermoxtamape. | TR 420402 (r 3H). 384370 (.
~ ol 2| - 2.98 (¢, 3H). 2.79 (11, /= 13.1, 3.1
o almpasna d-ron | T TH): 2.59-2.41 (., 2H), 2.20-2.13 (v,
OH ’ 1H), 1,68 -1,58 (m, 1H).
[M+H]" 373, 375 (3:2): 'H SIMP (400
oH o (S‘Z;flggﬁ%(_m' MI', CD;0D) § 7.22 (1, J = 8.8 T', 1H),
N rpoxengernuy2- | 673 (7 = 8.8 T 1H), 474466 (.
37 Ootnpororny. | D 434415 (. 2H) . 415407 O,
1H), 3.86-3.68 (M. 3H), 3.60-3.46 (.
c’ Cl N TEKCArBAPOMHPHIO[ L, | 103" 5 ¢ (27 7 =130, 3.0 T, 1H), 2.62-
o M\ Z-ajmapasui-14-— | 46 (L OHY L 223211 (. 1H), 1.69-
OH JIHOH 1,59 (v, 1H).
((3%55?\4&2{0;23@- [M+H]": 358, 360 (3:2): 'H SIMP (400
o 80 3omsnop6. | MIik CD:OD) 8723 (/= 87 T 1H).
rporondem. | 674 (6 J = 8.9 T TH). 481471 (v,
cl N)H/\NHZ retoampor. | IH: 430432 (v 1H). 419407 (.
38 ol S NH s wnolL2- 1H), 3.86-3,72 (v, 1H), 349335 (m,
i almpnLioon | 1) 331324 (u. TH). 281 (1a, J =
oH routbropyroyeny | 132 30 T TH). 2.67-2.40 (. 2H).
ey 2.29-2,10 (m, 1H), 1,74-1,57 (v, 1H); '°F
SIMP (400 MT', CD;OD) & -77,03.
(35.85,9aR)-8(2.3-
0 OH THXT0P-6- [M+H]": 401, 403 (3:2); 'H SIMP (400
o N ripokcnern)-3- | MITL CD;0D) 87,18 (.= 8.7 T, 1H),
39 i NH [(1R)-1-rugpoxen-2- | 670 (1, J = 8.8 I'm, 1H), 4,77-4.68 (u,
MeTHATpOmMII]- 1H), 4,11 (c, 1H), 4,06 -3,98 (v, 1H),
o rexcarmapo-2H- | 3:85-3.65 (v. 1H), 3.57 (ax, J = 10,0, 1.7

nupuao[1,2-

T, 1H), 2,92-2,66 (M, 2H), 2,56-2.42 (m,
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a]nupasus-1,4-1u0oH

1H), 2,09 (7, J= 12,7 T, 1H), 1,85-1,71
(v, 1H), 1,62-1,54 (v, 1H), 1,04 (g, J =
6,5 T, 3H), 0,95 (1, J = 6,6 Ty, 3H).

(2R 6aR, 12a5)-2-

[M+H]™: 399, 401 (3:2); 'H AMP (400
M, CD;0D) & 7,22 (1, J = 8,8 T, 1H),

o 6.72 (n. J = 8.8 T, 1H), 4,77-4.68 (m.
oH m%;‘;‘zég‘l’{igg 1H). 4.68-4.60 (m. 1H). 419-4.06 (m,
40 Cl O‘ Foxcroxrariane. | 2 394372 (r 2H), 279 (11, J =
cl w,rN HAP L “”1‘132 13,1, 3,0 T, 1H), 2,68 (11, J = 13,4, 2.8
(|3 ”““Hg]“rf“’[a;ﬂi =7 | T, 1H). 2.62-2.55 (v, 1H), 2.55-2.40 (M,
OH 612(2H“16’ athomon | 2D 224214 (. 1H), 2.05-195 (.
’ ’ 1H), 1.64 (n, J = 13.3 T, 1H), 1,50-1,28
(v, 2H).
cl (8R.9a5)-8-2.3- | [M+H]": 329. 331 (3:2): 'H SIMP (400
cl THXTOP-6- M, CD,0D) 6 7.22 (1. J = 8.8 T, 1H),
(0] THIPOKCH(DCHIT)- 6,73 (a, J = 8,8 T'y, 1H), 4,76-4.,65 (m,
" rexcaruapo-4f- | 1H), 4,16-4.06 (v, 1H), 4.06-3,98 (i,
NH mupr0[1,2- 2H). 3.85-3.69 (v, 1H), 2,79 (1o J =
OH N almapasu-1.4(6H)- | 13,1, 3,0 Tw, 1H), 2,62-2,38 (v, 2H),
HOH 221211 (m, 1H), 1,64 (x, J = 133 Tn,
o) 1H).
[M+H]™: 401, 403 (3:2); 'H SIMP (400
(35.8R.9a5)-8-(2,3- | MI'm, CD;0D) & 7.21 (x. J = 8.8 Tr, 1H),
O OH THXTOP-6- 6,73 (1, J = 8.8 T, 1H), 4,78-4.70 (m,
E THIPOKCH(DCHIT)-3 - 1H), 4,15-4,10 (m, 1H), 4,06 (an, J =
" cl O“ Y [(1R)-1-tHapokcu-2- | 12,2, 3.4 Tm, 1H), 3.80-3,62 (v, 1H),
Cl o -,, -NH METHINPOIIH] - 3,61-3,55 (M, 1H), 2,76 (ta, J = 13,3, 3.1
i rexcarmapo-2i- | T, 1H), 2,57-2.41 (v, 2H), 2,30-2.20 (m,
on © mpro[1,2- 1H), 1,86-1,73 (v, 1H), 1,69-1,63 (m,
ajmupasus-1,4-quon | 1H), 1,06 (a, J = 6,5y, 3H), 0,97 (7, J =
6,6 T, 3H).
[M-+H]": 385, 387 (3:2); 'H SIMP (400
(2%5;‘“9_5;&101;2'7' M, CD:OD) 5 7.21 (1, J = 8.7 T, 1H),
rporuboma - | 6:72 (= 88T TH). 4.73-4.62 (v
)S 1H), 4,55-4.,43 (v, 2H) , 427417 (m,
43 cl O \>—0H mﬂlp}‘;‘(rfm;‘;ﬁ“;po 1H). 3.90 (xx.J = 13,2, 5.1 T, 1H),
a]mp“é’ono[l iy 3,79-3.61 (m, 1H), 3.40 (1.J = 132 ',
oh dimpamns 11(saz7, | - 285 (2.7 = 13,1, 3.2 Tt 1H), 2.56-
lathmmon | 2:33 0. 3H), 2.32-2.22 (i, 1H), 2,12-
2.01 (m, 1H), 1.75-1.62 (m. 1H).
OH 823 amxop- | IMFHI" 399, 401 (3:2) 'H SMP (400
g rpoxengern.2- | MU CDs0D) 8 7.21 (.7 = 8.8 T, 1H).
o D rpoont 672 (1. J = 8.8 T, 1H), 4,73-4.65 (M,
“ c N oty 1H), 433421 (m, 1H), 417-4.03 (m,
rexcarnporpuio[ L, | S 403393 (u. 1H). 385370 (.
N realmpanl g | TED-2.79 (2.7 =131, 3.0 T, 1H), 2.65-
> on oniep 2| 2:34 0n. 2H) . 253239 (. 2H), 2.20-
oH ’ 2,02 (m, 3H), 1,67-1,60 (m, 1H).
[M+H]": 385, 387 (3:2). H SIMP (400
7-2,3-auxa0p-6- | \ik 6D.ODY 5722 (1, J = 8.8 [, 1H),
o THAPOKCHOCHII)-2- | ¢ oy "7 g ¢ Ty 1H), 4.76-4.64 (o1
o NJ\ rmf;’[“r‘;“re“ﬁ“;po 1H), 4.57—4.44 (n. 2H). 427418 (m.
45 al N}"'OH alm “pfjfo[l’z_ 1H), 3,90 (mn, J = 13,2, 5.1 T'm, 1H),
d;‘rlfplfpagmi 3,79-3.64 (v, 1H), 3.43-336 (v, 1H),
on © s110arl lamy. | 291275 (o 1H), 252215 (v, 4H).

JHOH, u3oMmep 3

2,12-2,03 (v, 1H), 1,70 (g, J=13,3 T'n
1H).
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(35,85,9aR)-8-(2,3-

[M+H]™: 359, 361 (3:2); 'H SIMP (400

o JUXIOP-6- M, CD;0D) & 7,20 (z, J = 8,8 I'n, 1H),
N rugpokcupermwn)-3- | 6,71 (m, J = 8,8 I'm, 1H), 4,77-4,67 (m,
16 cl N OH|  (rumpoxcumernn)- | 1H), 4,13-4.04 (v, 1H), 4,04-3,95 (v,
Cl NH rexcarnapo-4H- 2H), 3.87-3,66 (M, 2H), 2.77 (10, J =
mupuo[1,2- 13,0, 2,9 T, 2H), 2.60-2,38 (v, 1H),
on © almpasue-1.4(6H)- | 2,20-2,07 (v, 1H), 161 (x, J = 132 I’
JTHOH 1H).
oH [M+H]™: 357, 359 (3:2); 'H SIMP (400
M, CD;0D) § 7,22 (n, J = 8.8 T'i, 1H),
? mi;fé;f‘gﬁp‘l’gg'} 6,72 (n, J = 8,8 T, 1H), 4,71-4.65 (m,
47 Cl NH Z[HMGTHJI-OKT&FHZ[]Z;O- IH), 413 (un. J = 12.4, 3.1 T, 1H),
& N | Homipiao[1.2- 3,88-3,75 (v, 1H), 2,79 (11, J = 13,1, 2,9
- domon | T TH). 2.64-2.41 (s, 2H). 2.19-2.10 (o
0 ’ 1H), 1,68-1,60 (v, 1H), 1,53 (c, 3H), 1,50
(c, 3H).
[M+H]™: 371, 373 (3:2); 'H SIMP (400
0 (8S5.9aR)-8-(2,3- M, CD;0D) 7,21 (z, J = 8,7 I', 1H),
UXIOP-6- 6,70 (z, J = 8.8 Ty, 1H), 4,77-4.69 (m,
cl NM ruapoxcuermn)-3- | 1H), 4,14-4,07 (m, 1H) , 3,95 (x, J = 3.0
48 Cl NH (3R)-wsompomun- | T'w, 1H), 3,86-3,70 (v, 1H), 2,75 (ta, J =
rexcarnapo-2H- 13,0, 2,8 T, 1H), 2.65 (x, J = 12,5 I'y,
o mpuo[1,2- 1H), 2.53- 2,32 (v, 2H), 2,19-2,11 (m,
OH alnupazun-1,4-quon | 1H), 1,64 (a, J = 13,3 I'u, 1H), 1,07 (a, J
=71 T, 3H), 1,00 (1,J=6,8 T, 3H) ).
(8R9aS)-rel-8-(3- | [M+H]™: 339, 341 (3:1); 'H SIMP (400
O OH | (yop-6-rmapoxcu-2- | M, CD:OD) & 7,05 (mn, J = 8.7, 4.8
MCTHI(HCHIIT)-3 - T'u, 1H), 6,59 (ax, J = 8.7, 3.6 Ty, 1H),
49 N ((3R)-rumpoxcH- 4,77-4,68 (v, 1H), 4,12-3.94 (v, 3H),
Cl S v, -NH MeTHI)-Texkcaruapo- | 3,78-3,70 (v, 1H), 3.38-3.34 (M, 1H),
H/ 2H-puzo[1,2- 2.83-2,72 (m, 2H), 2,63-2.45 (v, 1H),
OH o almupasun-1,4 -quon | 2,43 (a, J = 3,7 I'm, 3H), 2,22-2,07 (m,
1H). 1,60 (r./= 12,1 T, 1H).
[M+H]™: 384, 386 (3:2); 'H SIMP (400
0 (gii)a?é(saggf; MTn, CD;OD) 5 7.21 (c. 1H), 6.93 (c.
)S 2-rmpoxénq>ennn)- 1H), 5.01-4.88 (M, 1H), 4.77-4.66 (m,
50 O FexCATHADO - 1H), 4,25-409 (v, 3H), 3,97-3.87 (m,
Cl ”pl 5 2H), 3.80-3,70 (M, 2H), 3.30-3,24 (M,
ji)\ 1/ Y\NH a]mfpgfsﬂ i(éH)- 1H), 2.81 (to. J = 13.0, 2.9 T, 1H), 2.49-
cl OH O 237 (v, 1H), 1,94-1,85 (v, 1H), 1,80-
1,58 (v, 2H).
[M+H]™: 357, 359 (3:2); 'H SIMP (400
o M, CD;0D) 7,21 (z, J = 8,8 'y, 1H),
Hﬂfjiﬁ?rjﬂ&im_ 6,70 (z, J = 8.8 Ty, 1H), 4,77-4.67 (m,
cl N pexn)3-(3R) s 1H), 4,13-4,05 (v, 2H), 3.87-3,72 (m,
51 Cl 3 . NH rekcarApo.2H- 1H), 2,76 (tn, J = 13,1, 2,9 T, 1H), 2,62
. '/H/ npiAo[1.2- (x, J = 12,5 Ty, 1H), 2,52-2.38 (v, 1H),
o al a1 4o 221-2,11 (v, 1H), 2,09-194 (v, 1H),
OH Hp did 1,89-1,78 (M, 1H), 1,69-1,57 (v, 1H),
1,02 (1,J = 7.4 T'n, 3H).
[M+H]™: 385, 387 (3:2); 'H SIMP (400
(2R,5aS,7R,11aR)-7- | MI'y, CD;0D) & 7.22 (1, J = 8,8 Ty, 1H),
o (2,3-1uxI10p-6- 6,73 (z, J = 8.8 'y, 1H), 4,69-4.61 (m,
ruapoxcudermn)-2- | 1H), 4,52—4.44 (m, 1H) , 4,36 (1, J = 8.5
5 Cl O“ OH | TapokcHrekcarmapo- | I, 1H), 4,20-4,11 (m, 1H), 3,92-3,78 (m,
cl "1/ 1H-mupuno[1,2- 1H), 3.78-3.71 (v, 1H), 3.55-3,46 (m
| aJmapporo[1,2- 1H), 2,86 (ta, J = 13,0, 3,0 'y, 1H),
OH d|mapasun-5,11 (5af, | 2.72-2,56 (v, 2H), 2.55-2,39 (m, 1H),

11aH)-guon

2,15-1,97 (m, 2H), 1,62 (1, J
1H)).

=133 T,
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(35,8R,925)-8-(2,3-

[M+H]™: 359, 361 (3:2); 'H SIMP (400

Q . giﬁ%ﬁf@g_ M, CD;0D) § 7,22 (z, J = 8,8 T, 1H),
cl N~ N NoH Hap 6,72 (z, J = 8,8 T, 1H), 4,78-4.69 (M,
53 O (THADOKCHMETHI)- | 1ppy 493 4 07 (w. 1H) . 4.07-3.97 (m.
cl o -, ~NH rexcaruapo-4.H- _
" mpizo[1.2- 2H), 3.82-3,69 (M, 2H), 2,78 (tm, J =
on © dmpai- 1 ;‘(6H)_ 132, 3,0 T'm, 1H), 2.58-2,39 (v, 2H),
HOH 2,25-2,16 (M, 1H) , 1,70-1,60 (v, 1H).
(Sﬁia*x?o'ﬁ_'gﬁ' [M+H]": 371, 373 (3:2); 'H SIMP (400
1o PHAPOKCH(CHIT) 3- M, CD;0D) 6 7,21 (1, J = 8,8 'y, 1H),
(3R)-msonpomir. 6,72 (n, J = 8,8 Ty, 1H), 4,80—4.,66 (M,
cl N rexcarpo-21- 1H), 412 (an, J = 12,2, 32 T'y, 1H),
54 cl . . NH mapizo[1.2- 3,97-391 (v, 1H), 3.86-3,68 (M, 1H),
w ’fn/ T— oo | 278 (/= 13.2, 3.1 T, 1H), 2.59-2.30
o ’ (M, 3H), 2,25-2,17 (v, 1H), 1,65 (1, J =
OH 132 Ty, 1H), 1,05 (x, J = 7.1 T'y, 3H),
0,92 (1, J = 6,8 T', 3H).
(8R.9aS)-rel-8-(2,3-
THXITOP-6- [M+H]": 373, 375 (3:2); 'H SIMP (400
o rugpokcupermn)-3- | MIm, CD;OD) & 7.21 (am, J = 8.9, 2.3
cl N o (3R)- Ty, 1H), 6,72 (1, J = 8.8 'y, 1H), 4,76—
55 cl O NH METOKCUMCTH)- 4,64 (m, 1H), 4,17-4,02 (m, 2H), 3,91-
™ M rexcaruapo-2H- 3,66 (v, 2H), 3,63-3,51 (v, 1H), 3,40 (x,
on © muprzo[1,2- J =174 T'y, 3H), 2,88-2,37 (v, 3H), 2,26~
ajompaszus-1,4-guon | 2,04 (M, 1H), 1,73-1,55 (m, 1H).
cl [M+H]" 329, 331 (3:2); 'H SIMP (400
Cl (Ssﬁiﬁﬁ_‘gﬁ' MI 1, CD;0D) § 7,22 (m, J = 8,8 T'ry, 1H),
0 PHApOKCHeHIT)- 6,73 (z, J = 8,8 Ty, 1H), 4,76-4.67 (M,
s " G SN 1H), 4,14-4.06 (v, 1H) , 4,06-4,00 (v,
" NH . m/:(‘)p[l ). 2H), 3.88-3,70 (m, 1H), 2,79 (ta, J =
OH N a]mp“;gm{_l ;K6H)_ 13,1, 3,0 ', 1H), 2,62-2,40 (M, 2H),
’ 222211 (v, 1H), 1,64 (o, J = 13,3 ',
o JHOH 1H).
(3R.85.9aR)-8-(2,3- | [M+H]™: 359, 361 (3:2); 'H SIMP (400
O JUXI0P-6-ruapokcu- | MI'm, CD;OD) 6 7,20 (m, J = 8,8 ', 1H),
(¢enmm)-3-(ruapoxcu- | 6,71 (o, J = 8.8 T'm, 1H), 4,78-4,70 (M,
- cl N OH| ‘Mermmrekcarmapo- | 1H), 4,08 (an, J = 12,1, 2.8 T, 1H),
Cl NH 4H-mapumo|[1,2- 4,04-3,96 (v, 2H), 3,85-3,65 (M, 2H),
almmpasun-1,4(6H)- | 2.86-2,71 (v, 2H), 2,59-2,40 (v, 1H),
OH 0 JHOH 2,14 (n, J = 12,7 ', 1H), 1,68-1,55 (M,
1H).
o) [M+H]": 343, 345 (3:2); 'H SIMP (400
(3R’§§£ﬂ 382222(2’3' MI 1, CD;0D) § 7,22 (m, J = 8,8 'y, 1H),
cl N PHApOKCH(peHI) - 6,72 (z, J = 8,8 Ty, 1H), 4,74-4.66 (M,
58 cl . . NH MOTIT-TeKCATHAPO- 1H), 4,19-4.07 (v, 2H), 3,87-3,72 (v,
2 ’/n/ 2 Hompizol 1.2- 1H), 2,79 (tn, J = 13,1, 3,0 T, 1H), 2,61-
o) ER— doop | 239 (. 2H). 2.20-2.12 (v, 1H), 1.69-
OH Hp aie 1,59 (m, 1H), 1,49 (1, J = 6,9 'y, 3H).
(2R,5aR.7S,11aR)-7- | [M+H]™: 385, 387 (3:2); 'H SIMP (400
fo) (2,3-puxmop-6- MI 1, CD;0D) 6 7,22 (a, ] = 8,8 ', 1H),
rugpokcu(permn)-2- | 6,73 (a, J=8,8 'y, 1H), 4,65 (o, J = 13,3,
- Cl N OH | Tapoxcurexcarmapo- | 3.6 T, 1H), 4,53—4.45 (M. 1H), 4,29 (1. J
cl N 1H-nupumo[1,2- = 8,6 I'm, 1H), 4,22-4,14 (M, 1H), 3,77-
5 a]mupposo|1,2- 3,64 (v, 2H), 3,52 (am, J = 12,5, 6,2 T,

d]oupasun-5,11 (5afi,
11aH)-muoH

1H), 2,86 (11, J = 13,2, 3,3 T, 1H), 2,70-
2,61 (v, 1H), 2,60-2,39 (v, 2H), 2.31-




87

222 (v, 1H), 2,17-2,03 (M, 1H), 1,75-
1,66 (M, 1H).

OH
o
NH (SR’93’S)'3'((3R)E; [M+H]" 393, 395. 397 (3:3:1): 'H SIMP
N -“‘l\\o MPIPOKCIMETIT) S| (400 MI', CD;0D) 6 6,94 (c. 1H), 4,79~
6 impogfggggn) 468 (M, 1H), 4,15-4,07 (m, 1H), 4,07—
- rexcarnpo-2H- 3,96 (v, 2H), 3,80-3,63 (v, 2H), 2,78 (11,
Clw A OH npio[1.2- J=13.2, 3,0 T, 1H), 2,54-2,37 (v, 2H),
, 2,27-2,18 (m, 1H), 1,73-1,61 (m, 1H).
a|nupasus-1,4-1uoH
S
Cl
[M+H]": 401, 403 (3:2); 'H SIMP (400
(3R,85,9aR)-8-(2,3- | MI'n, CD;0D) & 7,20 (1, J = 8.8 ', 1H),
O OH JUXI0P-6- 6,72 (z, J = 8.8 Ty, 1H), 4,77-4.70 (m,
rumpoxcudennn)-3- | 1H), 4,13 (¢, 1H), 4,06 (nz, J = 12,2, 2.8
61 Cl N [(15)-1-ruapoken-2- | T, 1H), 3,86-3.66 (v, 1H), 3.60 (ag, J =
cl NH METUINPOTIHII] - 10,1, 1,7 Tu, 1H), 2,95-2.69 (m, 2H),
rexcaruapo-2H- 2,58-2.45 (M, 1H), 2,12 (0, J= 12,7 T,
on © mpugof1,2- 1H), 1,85-1,71 (v, 1H), 1,61 (g, J = 13,2
almupazun-1,4-quon | T'm, 1H), 1,06 (a, J = 6,5 'y, 3H), 0,97 (a,
J=6,6Tw, 3H).
o [M+H]" 343, 345 (3:2); 'H SIMP (400
(3R’i§;zﬂa§;:§'_(2’3' MI'1, CD;0D) § 7,22 (m, J = 8,8 T'ry, 1H),
cl N FApOKCH(eRIT)-3- 6,72 (n, J = 8,8 'y, 1H), 4,72-4.62 (m,
62 cl NH METII-TCKCATHADO- 1H), 4,12-4.04 (v, 2H), 3.87-3,69 (m,
2H-mpio1.2- 1H), 2,79 (tx, J = 13.1, 2.9 T'y, 1H), 2,66-
o) almpasmiLdgron | 237 0% 2H), 222211 (. 1H). 1.69-
OH Hp A 1,60 (v, 1H) , 1,52 (1, J = 7.0 ', 3H).
[M+H]™: 373, 375 (3:2); 'H SIMP (400
(3R.85,9aR)-8-(2,3- | MI'y, CD;0D) & 7,22 (1, J = 8,7 I'w, 1H),
¢, L JHXTOP-6- 6.72 (1, J = 8.8 T, 1H), 4.74-4.64 (u,
N O rugpokcu(penum)-3- | 1H), 4,19-4,13 (m, 1H), 4,13-4,06 (M,
63 4@/\/OH (2-ruAPOKCHITIII)- 1H), 3.86-3,72 (m, 3H), 2,78 (1o, J =
oH Ny H rexcaruapo-2H- 12,9, 2.9 T, 1H), 2,60 (x, J = 12,5 ',
S mpuof1,2- 1H), 2.54-2,40 (v, 1H), 2.21-2,10 (m,
almupazun-1,4-quon | 2H), 2,10-1,98 (M, 1H), 1,68-1,59 (M,
1H).
[M+H]": 384, 386 (3:2); 'H SIMP (400
0 (ageiiizﬁ:i;)-s- MI, CD;0D) & 7,22 (1, J = 8,8 T', 1H),
o N )H Ry 6,72 (z, J = 8.8 'y, 1H), 5,02-4.92 (m,
64 ApORCHHI)- 1H), 4,76-4.63 (v, 1H), 4,30-3,.97 (m,
Cl N Hap e 3H), 3,97-3.89 (v, 2H), 3.85-3.,65 (m,
! T\NH Oi;if;‘;‘fﬁ'z_' 3H), 2,79 (1, J = 13,1, 3,1 Ty, 1H), 2,65-
OH ] mapasi1 4-m0n 240 (v, 2H), 2,21-2,08 (v, 1H), 1,69-
’ 1,56 (m, 1H).
[M+H]": 385, 387 (3:2); 'H SIMP (400
7-2.3-maxa0p-6- | MI'm, CD;0D) & 7.23 (1, J = 8,8 ', 1H),
(o) ragpokcu(permn)-2- | 6,78 (m, J = 8,8 I'm, 1H), 4,61-4,55 (m,
ruapokcurekcaruapo- | 2H), 4,48 (1, J = 4,7 I'n, 1H), 4,10-4,00
65 Cl O“ . 1OH 1 H-nupuo[1,2- (v, 1H), 3,92 (az, J = 13,2, 5,0 'y, 1H),
cl -u,rN aJmmppomno[1,2- 3,79-3,67 (v, 1H), 3.47-334 (m, 2H),
(|) d]mupasus- 2.87-274 (m, 1H), 2,65-2,56 (v, 1H),
OH 5.11(5aH.11aH)- | 2,38 (ax, J = 13,0, 5,7 ', 1H), 2,25-2,14

JHOH, H30Mep 2

(M, 1H), 2,09-1,99 (v, 1H), 1,73-1,63 (M,
1H).
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OH
L
N [
OH
Cl

(85,9aR)3-((3R)-
THIPOKCHMETHI)-8-
(2,3,4-Tpuxaop-6-
THAPOKCH()CHILT)-
rekcaruapo-2/-
mapuao[1,2-
a|nupasus-1.,4-1u0H

[M+H]™: 393, 395, 397 (3:3:1); 'H SIMP
(400 MI'w, CD,0D) 5 6,93 (c, 1H), 4,78-
4,68 (v, 1H), 4,08 (a1, = 12,2, 2.8 Ty,
1H), 4,04-3,92 (m, 2H), 3,81- 3,63 (m,
2H), 2,84-2,71 (m, 2H), 2,55-2,37 (m,
1H), 2,13 (x, J = 12,8 T, 1H), 1,61 (x, J
=132 T, 1H).

(3R.85,9aR)-8-(2,3-
JUXJIOp-6-
THAPOKCH(CHILT)-3 -
[(LS)-1-rugpoxcu-
stuia|rexcaruapo-2H-
nupuao[1,2-
a|nupasus-1,4-1uoH

[M+H]™: 373, 375 (3:2); '1H SIMP (400
MT ', CD;0D) & 7,20 (1, J = 8,8 T, 1H),
6,71 (1, J = 8,8 T, 1H), 4,78-4.66 (m,
1H), 4,30-420 (v, 1H), 4,12-4.03 (m,
1H), 3,94-3,66 (v, 2H), 2,95-2,70 (m,
2H), 2,61-2,44 (m, 1H), 2,11 (g, J = 12,7
Ty, 1H), 1,80-1,51 (v, 1H), 1,27 (1, J =
6,7 T, 3H).

(7R,8aS)-2-amun0-7-
(2,3-puxmop-6-
THAPOKCH(CHILT)-
TETparuapo-
umugaszof1,5-
a|nupuauH-
1,3(2H,5H)-anoH

[M+H]™ 330, 332 (3:2); 'H AMP (400
MT 1, CD;0D) & 7,22 (1, J = 8,8 T, 1H),
6,72 (1, J = 8,8 T, 1H), 421 (an, J =
13,3, 5,0 T, 1H), 4,10 (zz, J = 12,1, 4,3
T, 1H), 3,80-3,65 (v, 1H), 3,09 (11, J =
12,9, 3,5 Ty, 1H), 2,50-2,36 (v, 2H),
2,09-2,00 (v, 1H), 1,64 (x, J = 132 Ty,
1H).

7-(2,3-muxaop-6-
THAPOKCH(EHIT)-1 -
THIPOKCUTECKCAT HAPO-
1H-nupuno[1,2-
a]mupposo[1,2-
d]mupaszun-

5,11(5af,11aH)-
JTHOH, u3omep 3

[M+H]™: 385, 387 (3:2); 'H AMP (400
M, CD;0D) & 7,22 (1, J = 8,7 T, 1H),
6,73 (n, J = 8,8 T, 1H), 4,76-4.68 (i,
1H), 4,65 (1, J = 3.4 T, 1H), 4,30-4,27
(v, 1H), 4,17-4,09 (v, 1H), 3,97-3,88 (1,
1H), 3,88-3,75 (v, 1H), 3,55-3.43 (m,
1H), 2.84 (1o, J = 13,1, 3,0 Ty, 1H),
2,65-2,40 (v, 2H), 2,23-2,03 (v, 2H),
2,03-1,95 (v, 1H), 1,63 (x, J = 13,4 T,
1H)).

66
Cl
Cl
67
68
69
Cl Cl
70
OH

(3R.8R,9a5)-8-(2,3-
JUXJIOp-6-
THAPOKCH(CHIIT)-3 -
(2-ruapOKCUITH)-
rexcaruapo-2H-
nupuao[1,2-
a]nupasus-1,4-1uoH

[M+H]: 373, 375 (3:2); 'H AMP (400
MT, CD;0D) & 7,22 (1, J = 8,7 T, 1H),
6,73 (1, J = 8.8 T, 1H), 477-4.67 (m,
1H), 426-4.15 (M, 1H), 4,14-4.05 (m,
1H), 3,88-3.65 (M, 3H), 2,74 (11, J =
13,1, 3,0 T, 1H), 2,61-2,41 (v, 2H),
222201 (v, 3H), 1,64 (1, J = 13,3 Ty,
1H).

IIpumep 9. Ouenka akTuBHOCTeH 0J10KaTOPOB KaueBbIX KaHauos Kv1.3

[0256]

KadecTBe OJOKaTOPOB KalMeBbIX KaHatoB Kv1.3.

Knerounas kyasTypa

[0257]

DTOT aHaJIN3 UCTIOIB3YETCs JUIsl OLEHKU aKTUBHOCTEH PacKpbIThIX COEAUHEHUH B

Knerku CHO-K 1, crabunbho sxcnpeccupyromue Kv1.3, BeipamuBany B cpene

DMEM, cogpep:xaiueii 10 % nnakTusupoBaHHo# HarpesaHueM FBS, 1 MM nupysara HaTpus, 2
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MM L-rnyramuna u G418 (500 mxr/mi). Kinerku BbIpamuBany B KoyOe Uil KyJIbTUBUPOBAHUS

npu 37 °C B armochepe 5 % CO2 B TepMocTaTe ¢ KOHTPOJIEM BJIAXKHOCTH.
Pacmeopor

[0258] KrneTku npoMbIBain BHEKJIETOYHBIM pacTBOpoM, coaepxkamum 140 MM NaCl, 4 MM
KCl, 2 MM CaCl,, 1 MM MgCl,, 5 MM rmoko3sl, 10 MM HEPES; pH nooaunu 1o 7,4 ¢
nomoinsro NaOH; 295-305 mOcwm. Buytpennutii pactBop conepkan S0 MM KCl, 10 MM NaCl,
60 MM KF, 20 MM EGTA, 10 MM HEPES; pH nosogunu no 7,2 ¢ nomoursto KOH; 285 mOcwm.
Bce coennnenus pacrBopstin 8 DMSO npu 30 MM. McxonHble pacTBOpPBI COSAMHEHUH ObLITH
cBexkepazOaBieHbl BHEITHUM PAaCcTBOPOM 10 KoHueHTpauuii 30 HM, 100 eM, 300 M, 1 mMxM, 3
MKM, 10 mxM, 30 MxM u 100 MmxM. Haubonbiee conep:xanrie DMSO (0,3%) npucyTcTBOBaio
B 100 MxM.

IIpomoxos nomenyuanos

[0259] Toxku MHAYLUPOBAIH C HOMOIUBI) ACTOJAPUZYIOLIUX UMITYJIbCOB JJIUTEIbHOCTBIO
100 mc ot -90 MB (ucxonnsiii morenman) no +40 MB ¢ wactoroii 0,1 I'y. ITocnenoBarensHOCTH
KOHTPOJIBHBIX UMITYJIbCOB (0€3 COEMUHEHNsT) M C COSAMHEHUEM IS KaXKIOH MPUMEHSIeMOH
KOHLIEHTPALUX 3TOr0 COeNUHEHUs coaepkainu 20 uMnyabcoB. Mexay nocienoBaTeIbHOCTAMU
UMIIYJIbCOB MCIIOB30BAIUCH 10-CEeKyHIHBIE TEPEePhIBbI (CM. TAOINIy A HUXKE).

Tabmuua A. Ilporokon noreHnuaNa

1-b1# MMNynbC 2-0H UMNyNLC 20-p1H MMMTYNLC
+40mB *4) B +40MB
KonTpene -90MB -90mMB -¥MB -90 MB 90 mB
—d ’I ’ , . .,, D —— —
—~ 100MC »o—— 10C——wa— 100 MC -+ -~ 100 M
MNpuMeHeHHe coeMHEHWA
/7 16c " 1-oif koHugHTpayuy
1-B1i MMNYLE 2-0i nmnynsc 20-61A MMTYNIBE
+40MB «40mB +40MB
Coeamrenue -99mB QE?B -WMB{I _“!,-WMB -QuB
1-0ii KOHUEHTpaLN “ 100MC —+6—— 10C—»4— 10GMC. & — 100 MC
MNpuMeHeHHe coeAMHEHWA
7/ 10c 200 konyeHTpaymm
1-biii MMNYNLC 2-0# UMNYNLE 20-61H MMM
+40mMB +10nMB +40MB
Coeamrenue -3mB 93;18 -%MB‘U ---;;INMB -OMB
2-0if KOHLEHTPaL|MH 4= 100 MC 49— 10 ¢ —20— 100 MC —» 100 M
. . . . - MpumeHeHne coegruHeHnn
1-L1i MMnynLC 2-0H AMNYNLE 20-b1H MMMy NLC N-0ff KoHLEHTRaL MM
. +40mB +a0nmB +40mB .
90 MB BHOmB -S0mMB -S0mB S0mB
N—ocﬁi%ﬂmmquu A AL
A A00ME cee 100 —ne 10OMC Ca 2 RRME
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3anucu, noryuaemvie memooom namy-iaamna (patch clamp), u_npumenenue coeounenus

[0260] 3anucu 1eTbHOKJIETOYHBIX TOKOB U MTPUMEHEHNE COEITMHEHU I OCYIIECTBIISUIUCH C
MIOMOIIBIO AaBTOMAaTU3UPOBAHHOMN I1aTdopMbl 11 naTy-kiaammna Patchliner (Nanion
Technologies GmbH). /1yt cOopa maHHBIX UCHOJIb30BAIH yCHIUTENb i naTd-kiammna EPC 10
(HEKA Elektronik Dr. Schulze GmbH) Bmecte ¢ mporpamMmubiM obecrieueHreM Patchmaster
(HEKA Elektronik Dr. Schulze GmbH). Tannbie orOupanu npu yactore 10 kI'1y 6e3
¢unbTpaunu. [TacCMBHBIE TOKH YTEYKH BBIYUTAJIHNCH B PEKUME OHJIANH C UCTIOIB30BAHUEM
npouenypst P/4 (HEKA Elektronik Dr. Schulze GmbH). K onnoii u TOH ke kieTke
NIOCJIEIOBATENIbHO MPUMEHSITH YBEJITMUHBAIOIINECS] KOHLIEHTPALUHA COSTMHEHUS 0€3 TP OMBIBOK
mexny Humu. O01mnee BpeMst HHKyOaIluu COeAMHEHUS NepeN Ceayomei
NIOCJIEIOBATENbHOCTBIO UMITYJIbCOB HE TpeBbimano 10 cexyHa. MHrubnpoBanre MIKOBOTO TOKA

Ha0JTFO1aJI0Ch BO BPEMSs YPaBHOBEIINBAHUS COSTUHEHUSI.

Ananus noiryuennvix OQHHbIX

[0261] AUC n nukoBsle 3HaueHus nonyyanu ¢ nomourpio Patchmaster (HEKA Elektronik
Dr. Schulze GmbH). s onpenenenust ICsy ncmonb30Baiu MoCiIeIHUN OJUHOYHBIA UMITYJIbC B
NOCJIEIOBATENbHOCTH UMITYJIBCOB, COOTBETCTBYIOLIUIT TAHHON KOHLIEHTPALIUN COEAMHEHUSI.
INonyuennsie 3HaueHust AUC 1 BeTMYMHBI TMKOB B IPUCYTCTBUH COEAMHEHHS HOPMUPOBAJIHCH
IO OTHOIIEHHIO K KOHTPOJIBHBIM 3HAUEHHSIM B OTCYTCTBHE coenuuenust. Mcnonp3ys Origin
(OridinLab), ICsp mony4anu u3 JaHHBIX, COOTBETCTBYIOIIMX YPAaBHEHUIO XHILIA:

Leocmmenne/ Ixorrpoms=(100-A)/(1 + ([coenunenune]/ICso)nH)+A, rne enuunna ICsy npencrasmnser
co0O¥ KOHLIEHTPALHIO, IPU KOTOPOI TOK MHTHOUPOBAHUS COCTABJISIET TIOJIOBUHY OT
MaKCHUMAaJIbHOTO, [ COSUHEHHUE | MPEACTaBIsIET COOON KOHIIEHTPALUIO IPUMEHEHHOTO
COEMHEHUs, A TIpeACTaBisieT COOOH OO TOKA, KoTopasi He Oyokupyercsi, u nH npencrasmnsier

coboit koapdpunment Xua.

IIpumep 10. Ouenka aktusHocteit hERG
[0262] 3TOT aHAN3 UCTIONB3YETCs AUl OLIEHKH MHTHOUPYIOIeH aKTHBHOCTH PACKPBITHIX
coeanHeHuH B oTHOmeHnH kaHana hERG.

nexkmpopusuonozus hEERG

[0263] 3TOT aHAJN3 UCTIONB3YETCs AUt OLIEHKH MHIHOUPYIOIIeH aKTHBHOCTH PACKPBITHIX

coenquHeHuli B otHomenuu kasana hERG.
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Knemounas xyremypa

[0264] Knerku CHO-K 1, crabunbro sxcnpeccupyrone hERG, BeipammBanu B cpene Xoma
F-12 ¢ rmyramunom, conep:xaieit 10 % nnakruBupoBaHHO HarpesanueM FBS, 1 %
NeHULWUTHHA/cTpenToMuliuia, rurpoMutidd (100 mxr/mi) 1 G418 (100 mkr/min) Knerku
BBIpPALIMBAIN B K0OJIOe 1uist KynbTuBuposanust rpu 37 °C B atmocdepe 5 % CO, B TepmocTare ¢
KOHTPOJIEM BJIAKHOCTH.

Pacmeopor

[0265] KrneTku npoMbIBaiii BHEKJIETOYHBIM pacTBOpoM, coaepxamum 140 MM NaCl, 4 MM
KCl, 2 MM CaCl,, 1 MM MgCl,, 5 MM riroko3sr, 10 MM HEPES; pH nooauiu no 7,4 ¢
nomotnsto NaOH; 295-305 mOcwm. BryTpennntii pactsop conepkan S0 MM KCl, 10 MM NaCl,
60 MM KF, 20 MM EGTA, 10 MM HEPES; pH nosogunu no 7,2 ¢ nomorursto KOH; 285 mOcm.
Bce coennnenus pacrsopsiin 8 DMSO npu 30 MM. McxonHble pacTBOpPBI COSAMHEHUT ObLITH
cBexkepazOaBieHbl BHEITHIUM PacTBOPOM A0 KoHueHTpauuii 30 HM, 100 #M, 300 M, 1 MkM,

3 MxM, 10 MxM, 30 mxM u 100 mxM. Haubonsinee cogepsxanue DMSO (0,3%)
npucyTcTBoBaso B 100 MxM.

IIpomoxon nomenyuanos

[0266] ITporokon noreHmanos (cM. Tadiauny B) Obu1 paspaboTan Ay UMUTALUH
U3MEHEHUH NMOTEHLMAJIOB BO BpeMsl OTEHIUAa JEUCTBUS CEPAESYHON MBILILBI C
nenoJsipusanueit B reuenue 300 mc 1o +20 MB (aHanorununo asze miaTo noTeHuana 1eiCcTBUs
CepAeYHON MBIIILBI), penossipusaiuei B teueHne 300 mc 1o —50 MB (mHnyuupys cnenosblii
TOK) M OKOHYATENIbHOH CcTaguel K ucxonHoMy norenuuainy -80 MB. Hacrtora nMItyibcoB
coctasisiia 0,3 ' [TocinenoBaTenbHOCTH KOHTPOJIBHBIX UMITYJIbCOB (0€3 COeNUHEHNS) U C
COEIMHEHHUEM /IS KAKIOH MPUMEHEHHON KOHLEHTPALMKU COeMHEHUs coaep-kanu 70
HMITYJIbCOB.

Tabmuna B. IIporokon norenunanos hERG

Z0mB

-50mB
-80mB -80mB

300mc 300mec  —

3anucu, noaryuaemvie memooom namy-iamna (paitch clamp), u npumenenue coeounenus

[0267] 3anucu HeNbHOKJIETOYHBIX TOKOB U MMPUMEHEHNE COENMHEHU I OCYIIECTBIISIUCH C
MOMOIIBIO aBTOMAaTH3UPOBAHHOMN TutaTdopmbl aist maty-kiaammna Patchliner (Nanion). [{ns cbopa

TaHHBIX HCIONb30BaNu yeunutensb ans nard-kiaammna EPC 10 (HEKA) BmecTte ¢ mporpaMMHbBIM
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obecnieuernem Patchmaster (HEKA Elektronik Dr. Schulze GmbH). [lanubie otbupanu npu
gacrore 10 kI'x 6e3 punbrpanun. K ogHON 1 TOM ke KIeTKe MOCIeI0BATEIbHO PUMEHSITH
YBEJIMYHUBAOLINECS KOHIIEHTPALIUU COeTUHEHNsI O€3 TPOMBIBOK MEXKIY HIMHU.

Ananuz nonyueHnvix OaHHbIX
[0268] 3navyenuss AUC u PEAK nonyuanu ¢ momomsto Patchmaster (HEKA Elektronik Dr.

Schulze GmbH). [{ns onpenenenus ICsy HCIONB30BaIN MOCIEAHUNA OJUHOYHBIN UMITYJIbC B
NOCJIEIOBATEIbHOCTH UMITYJIBCOB, COOTBETCTBYIOLIUI TAHHON KOHLEHTPALUN COSAMHEHUSI.
ITonyuennsie 3HaueHuss AUC u PEAK B npucyTrcTBUM coeiMHEeHNs HOPMUPOBAJIHCH 110
OTHOIIEHUIO K KOHTPOJIbHBIM 3HAYEHHSIM B OTCYTCTBUE coenuHenus. Mcmonb3ys Origin
(OridinLab), ICsy mony4anu U3 JaHHBIX, COOTBETCTBYIOIIUX YPABHEHHIO XMJLIA!

Leoesmmerue/ Ixormpomns=(100-A)/(1 + ([coenunenne]/ICso)nH)+A, rae senuunna ICsy npencrasisier
co00¥ KOHLIEHTPALIUIO, PH KOTOPOI TOK MHIMOUPOBAHUS COCTABJISIET MOJIOBUHY OT
MaKCHUMAJIbHOTO, [COeAMHEeHHE | TIPEACTABIISIET COOOM KOHIIEHTPALIUIO MTPUMEHEHHOTO
COEAMHEHUs], A TIpeAcTaBisieT coOOH OO TOKa, KoTopas He Osokupyercsi, u nH npencrasmnsier
coboit koapdpunment Xwuna.

[0269] B tabnuue 1 npencraBieHbl 0600IEHHBIE PE3YJIbTAThI IO HHTHOUPYIOIUM
AKTUBHOCTSIM HEKOTOPBIX BHIOPAHHBIX COSAMHEHHMI, OMFCAHHBIX B HACTOSIIEM H300pETeHUH, B
oTHoIIeHnU kanmuesBoro kanana Kvl.3 u kanana hERG.

Tabmuua 1. 3nauenus ICsy (MKM) HEKOTOPBIX MPUMEPOB COEAMHEHUH 110 HACTOAIIEMY
n300peTeHnto B OTHOLEHNH kanueBoro kaHana Kvl.3 u kanana hERG

Homep coexnHeHus Crpykrypa Kv1.3 ICs hERG IC;5

HN
q O
N H HO
1 <1 >30
N

Cl Cl

O

H
N‘g/\
2 <1 >30
‘e OH
‘H

OH H )—NH

/—NH

o
ci. cl
O oH
3 ““CNAg‘/k <1 >30
OH  7—NHH
o
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Homep coemnnenns Crpykrypa Kv1.3 ICs hERG ICs
OH
O
4 Cl NH <10 *
Cl N
0
OH
o U
5 c. \\—N <10 *
[NRRR¢ N—{
o
OH
O OH
Cl N
6 <1 >30
Cl o -,,/]/N\
5
OH
(o}
7 O)H 1 30
7 . . < >
cl “ ]/N\/\OH
OH ©
H o
N HO
8 <1 >30
N
9 <1 >30
10 <10 *
11 <1 *
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Homep coemnnenns Crpykrypa Kv1.3 ICs hERG ICs
Cl Cl
<1 >30
12 H
OH
0 o
13 <30 *
Cl N
0]
OH
OH
14 <1 >30
15 <10 *
16 <10 *
17 <1 *
18 <1 >30
19 <1 *
20 <1 >30
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Howmep coenneHust Ctpykrypa Kv1.3 ICs hERG IC;
21 <10 *
22 <1 >30
23 <10 *
24 <1 >30
25 <10 *
26 <1 >30
27 <1 *
28 <1 #*
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Homep coemnnenns Crpykrypa Kv1.3 ICs hERG ICs
Cl Cl
O
N HH < *
29 H OH 10
OH H N
0]
O OH
Cl N
30 cl . .. _NH <1 >30
it
OH
0]
HO H HO,
31 N <1 #
HN
0 Cl Cl
Cl Cl
0]
NA%
H
< >
32 OH H N OH ! 30
o)
OH
O
HN H HO
HN
< £
33 N 1
0) H
Cl Cl
OH
. O
34 Cl Cl -}—N <10 *
1 N‘g
o
OH
0]
cl N)H
35 cl Q N/ oM <1 <30
r
OH
QAL
Cl Cl N
< >
36 N‘g 1 30
0]

OH
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Howmep coenneHust Ctpykrypa Kv1.3 ICs hERG IC;
37 <10 *
38 <1 *
39 <10 *
40 <1 *
41 <1 >30
42 <1 *
43 <10 *
44 <1 >30
45 <10 *
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Homep coemnnenns Crpykrypa Kv1.3 ICs hERG ICs
O
Cl N7 oH
46 cl NH <10 *
47 <10 *
48 <10 *
49 <10 *
50 <1 >30
51 <30 *
52 <1 >30
53 <1 >30
54 <1 *
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Homep coemnnenns Crpykrypa Kv1.3 ICs hERG ICs
o]
55 <1 >30
56 <10 *
57 <10 *
OH ©
Cl Cl
58 <1 >30
59 <10 *
60 <1 >30
61 <10 *
62 <10 *
63 <30 *
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Howmep coenneHust Ctpykrypa Kv1.3 ICs hERG IC;
64 <1 >30
65 <1 <30
66 <10 *
67 <10 *
68 <1 >30
69 <1 *
70 <1 *

*He npoBepeHo.
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®OPMYVYJIA H30BPETEHUA

1. Coenunenne ¢popmyisl I mu ero papmaneTudecku npuemiiemast Coib,

rac

Y B kaxxaoMm ciydae HezaBrucuMo obo3HadaeT C(R;), umm NRy;

Z obo3nauaer OR;;

X, obo3nauaer H, rajores ujiu ajaKur,

X, obo3nauaer H, ranoren, CN, ajKuji, HUKJIOAJKWIL, TaJOUA3aMEIEHHBINA [IMKIOAIKUI
WJTM TaJIONA3aMEIIEHHBIN aJIKII,

X5 obosnauaer H, ranoren, CN, ajKkuji, UKJIOAJKWI, FaJOUA3aMEIIEHHbIN IIUKIOAIKUI
WJIM TaJIONA3aMEIIEHHBIN aJIKIII,

HUJIN K€ Xl u X2 " aTOMBI YIJIEpoaa, ¢ KOTOPbIMU OHU CBA3aHbI, B3ATHIC BMCCTEC, IIPpU
HEOOXOIMMOCTH 00pa3yoT 3aMeINeHHBIN S- HIIN O-UJIeHHBIH apu,

HJIN K€, X2 u X3 H aTOMBI yrjiepoaa, ¢ KOTOPbIMU OHU CBsA3aHbI, B3ATHIC BMECTE, MPU
HEOOXOAMMOCTH 00pa3yOT 3aMELICHHBIN 5- WIN O-4JIeHHbIH apu;

R, B kaxmom ciydae obo3Hadaer H, anki, MUKIOATKII, TeTepOaTKIII UH
LUKJIOTETePOAIKIIT,

R, B kaxxmom ciydae o0o3HauaeT H, ankui, HUKIOaIKUII, TeTePOATKIIL,
nuksorerepoankt uu NRyRy;

R3; o6o3Havaet H, ajgkut ujiu rajorex;

R, obo3nauaer H, ankui, UKJIOATKWI, TETEPOANTKIJI, LIUKJIOTeTepoakmt uir NR,Ry;

Rs B kaxxmom ciydae obozHauaeT H, ramoren, ORg wiu ankun, rae kaxabiii Rs Moxer
OBITH IPUCOETUHEH K JTFOOOMY M3 aTOMOB yTJIEPOAHOTO KOJIbIIA,

(0]
& Ry

N
|

Y™
o

unu ke R; u Ry 1 aTOMBI a30Ta, ¢ KOTOPBIMU OHU CBSI3aHbI, B3AThbIE BMECTE, IIPU

HEOOXOIUMOCTH 00Pa3yIOT 3aMELIEHHBINA MeTePOLIUKIL;
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nnu ke Ry u Ry 1 aToMBl yriepona u a3ota, ¢ KOTOPbIMU OHM CBsI3aHbI, B3ATbIE BMECTE,
COOTBETCTBEHHO, ITPH HEOOXOANMOCTH 00Pa3yIOT 3aMEIEHHBIN TeTEPOLHKIL,

R, u Ry B kaxxgom cityuae HezaBucuMo 0003HauaroT H, ankui, ankeHus, UKIOaNKuII,
HaCBILICHHBbIN TeTEePOLUKIIL, apuJl WU retepoapui, uimu xe R, u Ry BMecre ¢ atoMoMm a3ora, ¢
KOTOPBIM OHHM CBSI3aHbI, P HEOOXOUMOCTH 00Pa3yIOT 3aMeIeHHbIH TeTePOLIKIL,
copepskamuii aTom a3ora 1 0-3 JOMOJIHUTENBHBIX FeTepPOaToOMa, KaX bl 13 KOTOPBIX BBIOPAH M3
rpynmnsl, cocrosuieii us N, O u S;

aJIKWI, IIUKJIOAJIKIII, TE€TePOATTKII, LINKJIOT€TEePOAJIKIII, Te€TePOLIUKIL, apUJI U TeTepoapul
B X1, X2, X3, R1, Ry, R3, R4, Rs, Ry uimn Ry, rae npuMeHuMo, Kaxaplil HE3aBUCUMO U IIPU
HEOOXOIMMOCTH 3aMelleH 1-4 3aMeCTUTEISIMH, KaXKIIbIi U3 KOTOPbIX HE3aBHCHUMO BBIOPaH U3
IPYMIbI, COCTOALIEHN U3 aKUIIa, IUKJIOANKIIA, TaJoUuA3aMeIleHHOro alKuia,
rajioni3aMenieHHoro nuknoankuia, rajorena, CN, ORg, -(CH;)1.,0R¢, N(Rg),, (C=0)Rg,
(C=0)N(R¢)2, NR¢(C=0)R¢ u 0KCO, ecii TIO3BOJISIET BAJIECHTHOCTD,

R¢ B KaKIIOM cliydae He3aBUCHMO 0003HavYaeT H, akul Wi reTepoLuKIIL, pu
HEOOXOIMMOCTH 3aMELIeHHbIH AJKIIIOM; WM JKe JABe IPymIibl Rg BMecTe ¢ aToMOM a30Ta, ¢
KOTOPBIM OHH CBSI3aHBI, 00pa3yIOT reTePOLIUKII, MTPH HEOOXOIUMOCTH 3aMELIECHHBII aJIKUIIOM U
cozep KalIiii aToM a3ota U 0-3 TOMOJIHUTENBHBIX IETEPOATOMOB, KaXKABII U3 KOTOPBIX BBIOpaH
u3 rpynmnsl, cocrosueit u3 N, O u S

n; obo3Havaet nenoe ynucyio ot 0 o 1;

n, obo3Hauaer 1enoe yucio ot 0 10 2; u

n3 obo3Havaer uenoe uncio ot 0 mo 2.

N Y,
1))
n
n3(Rs) 1

2. Coenunenue 1o 1. 1, B KOTOPOM CTPYKTYpPBIN (PparMeHT

UMeET CTPYKTYPY
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3. CoenuHenue no 1. 1, B KOTOPOM CTPYKTYPHBII pparmMeHT

0] O

(o)
H H H H
\4;2))('}]/'?4 : B I}I/RA' N
N_ Y, N_ Y, N Y,
n K Ny \ﬂ/ k N \ﬂ/ "2

1
n3(R5) (o) HMeeT CTPYKTYPY n3(R5) o)

4. CoenuHenue no 1. 1, B KOTOPOM CTPYKTYpHastblil pparmMeHT

0]

o)
o)
w'ﬂ/& W a e,
N_ Y, N N Ro
Nz
oy N~< (Rs) \H)<R2
o} O navs o)

a(Rs) umeer cTpyktypy n3(Rs)

o} % (o} R
|
N_ _N N R2
\R1 W/é

2 2

n3(Rs) n3(Rs)
WU 0O

o

5. Coenunenue 1o 1. 1, B KOTOPOM CTPYKTYPHBIi (pparmMeHT

(0]
0]
N Yn2 N N\n/'<R2
n na(R R
1\[c])/ %O ’ 3(Rs) 3 2

n3(Rs) umeer crpykrypy n3(Rs)

0 5 0 R
|
N_ _N N Ry
\R1 )/é

n3(Rs) n3(Rs)
WA O

o
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6. Coenunenue no 1. 1, B KOTOPOM CTPYKTYPHBII pparmMeHT
Q O
R4 o]
7
I}l N/R4 N/R4
N _Yq N
R N4 \ﬂ/ 2 N \<
n3( 5) (0] HMEET CTPYKTYPY n3(R5) (@) , n3(R5) o s
0] o) o)
R4
/
N/R4 N/R4 N R,
|
Nm/kRz N _No N W/fRz
na(Rs) Re m®s) ~ 1 Rt (R R,
o , o WIn o R .
o
N/R4
S
n3(Rs) Ro
7. CoenuHenue 1o 1. 6, B KOTOPOM CTPYKTYPHBII (pparmMeHT 0
0]
N/R4
N\[H'/,
na(Rs) Ra
MMEET CTPYKTYPY o
8. Coenunenue no modomy u3 11.1-6, B KOTOpOM 1o MeHbIel Mepe onuH u3 Ry, R,
u Ry o0o3Hauaer H, ajkua Wi HUKJIOATIKHIL.
9. Coenunenue 1o 1.8, B KOTOPOM IO MeHblel mepe oauH u3 Ry, Ry n Ry
obosnavaer H, Me, Et, #-Pr, u30-Pr, n -Bu, smop-Bu unu mpem-Bu.
10. CoenuHeHue 1o 1.8, B KOTOPOM IO MeHbIel Mepe oauH u3 R; u Ry ob6o3Hagaer

AJIKHMJI MJIW TUKJIOAJIKHIJI, Ka}ICI[beI N3 KOTOPBIX IpPHU HGO6XOI[I/IMOCTI/I 3aMElIeH OJHUM UJIH

Heckobkumu ORg, N(Re); nmn -(CH;)120Res.
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I1. Coenunenue no .10, B KoTopoM 1o MeHbIneil mepe onuH n3 Ry u Ry o6o3Hauaer

/
/ o]
OH 0 §—<:
%_\>OH’ %_Lo\’ é_<:OH’ é_<:OH’ RN %_\—NHZ, KN\H
-§_\~N<

NN

12. Coenunenue no 1.10, B KOTOPOM O MEHbIIIEH Mepe B OAHOM ciydae R,
o N
%_\OH’ §_<OH’ OH /O ; -§—\O_’ o—\’ NH;
é—\ _é_\N
N— < A\

HN_’ / Ui

obo3Hauaer Me, Et,

13. Coenunenue no .10, B koTopoM 1o MeHbIneil Mepe onuH u3 Ry u Ry ob6o3Hauaer

oot L 0 e D O
ST

14. Coenunenue no odoMy u3 . 1-6, B KOTOpOM o MeHbIneii Mepe onuH u3 R, R,

OH wunu

u R4 0003HauaeT rerepoankuil WM HUKIOTeTEPOATKHIL.

15. Coenunenue o modoMy U3 M. 1-6, B KOTOpOM 1o MeHbIIel Mepe oauH u3 R, u

R4 obosHauaer NR,Ry,.

16. Coenunenue 1o 1.15, B koTOpoM Kaxabiii u3 R, u Ry, He3aBucumo obo3HauvaeT H,

AJIKHJT MJIW LTUKJIOAJIKHIJI.

17. Coenunenue o 1.15, B KOTOpOM 1O MeHbIel mepe oanH u3 R, u Ry obo3Haqaer

NH,, NHMe unu NHMe;.
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18. Coenunenue no .14, B KOTopoM 1o MeHbInei Mepe onuH u3 Ry u Ry o6o3Hauaer

HUKJIOT€TCPOAJIKUIIL, IIPU HeO6XOI[I/IMOCTI/I SaMeLLIeHHbeI OJHUM HUJIM HECKOJIBKUMH aJIKUJIaMU.

19. Coenunenue no 1n.18, B koropoM no MeHbIueit Mepe onuH u3 Ry u R4 o6o3Hauaer
iaw A ?j\[} ?{\E"? ?\OIH }Ql ?‘\QD
NH ~, NH , \ , , N WU .
20. Coenunenue o m. 1, B koropoM R u R4 1 aTomMbI a30Ta, ¢ KOTOPBIMU OHU

CBSI3aHBI, B3SIThIE BMECTE IIPU HEOOXOIUMOCTH 00Pa3yIOT 3aMeIeHHbIN TeTepOLUKIIL, I rae R,
1 R4 1 aTOMBI yriepoaa u a3oTta, ¢ KOTOPbIMU OHU CBSI3aHBIL, COOTBETCTBEHHO, B3SITbI€ BMECTE

npu HeOOXOMUMOCTH 00Pa3yIOT 3aMEIEHHBII reTePOLIUKIL.

21. Coenunenne no n.20, B KOTOPOM CTPYKTYPHBIH (hparMeHT

o
Ra

N
nN\n/Ynz nN
n3(Rs) "0 n3(Rs) "o
HMEECT CTPYKTYPY
O

O

N N
N\N/‘:>7 O m
n n
n3(Rs) 'o oy "3(R) "o OH

JIN

22. Coenunenue o m.20, B KOTOPOM CTPYKTYPHBIH (hparMeHT

(o)

(0] 0]
H
N_Yp, N N
nyq jc])/ 2 ny nq

HIMEET CTPYKTYPY n3(R5) le) ; n3(R5) o)

(0]
ﬁN
N
N OH
0 u

n3(R5)

o)

288

N
n3(Rs) n3(Rs) O OH

JIA

2
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23. Coenunenne no modomy u3 mi.1-22, B KOTOPOM IO MEHBLIEH Mepe B OTHOM

cinydae Rs oboznavaer H wnmm amku.

24. Coenunenue no moOoMy u3 1. 1-22, B KOTOPOM IO MEHBLIEH Mepe B OHOM

cnyudae Rs o6o3Hauaer ranoren uian OH.

25. CoenuHenue no 0O0My M3 MPENbITYLUIMX MyHKTOB, B KOTOPOM N3 paBHO 0 min

26. Coenunenue 1o JOOOMY U3 TPEAbIIYIINX MyHKTOB, B KOTOPOM Z 0003HA4YaeT

OH, OMe, OEt, OPr nim OBu.

27. Coenunenue o .26, B kotropom Z obosznadaer OH wim OMe.
28. Coenunnenne no .27, B kotropoM Z oboznauaer OH.
29. CoenunHenue 1o JTOOOMY U3 IPEAbIIYIINX TyHKTOB, B KOTOPOM X; 0003Ha4aeT

H, ranoren unu Me.

30.  Coenunenue no .29, B kotopoM X; odo3Hauaetr H nmu Cl.

31. Coenunenue no Jr000My M3 MPEAbITYLUINX MYHKTOB, B KOTOpOM X; 0003Ha4YaeT

H, ranoreH, ¢rop3amMeeHHbII aJKIIT WA JTKUJL

32. Coenunenue o .31, B koropom X, obozHauaet H, F, Cl, Br, Me, CF,H, CF,Cl

unu CFs.
33.  Coenunenue no m.32, B kotopoM X, odo3Hauaet H mmu Cl.
34. CoennHeHue 1o JJFOOOMY M3 MPEIbIIYIIUX MyHKTOB, B KOTOPOM X3 0003HaYaeT

H, ranoren, ¢rop3aMerneHHbINH aNIKIIT WIN aJTKAIL

35. Coenunenue no .34, B kotropoMm X3 obosnauaer H, F, Cl, Br, Me, CF,H, CF,Cl

ninu CF;.

36.  Coenmnenue no m.35, B koTopoM X3 obo3Hauaet H nmu Cl.



108

37. Coenunenne no 000My U3 MPEAbITYLIINX MYHKTOB, B KOTOpoM R3 0003Hauaer

H, Me, Et, Pr, F, Cl, unu Br.

38.  Coenunenue no nodomMy u3 nim.1-36, B koropom R3 obo3nauaer H.

39. Coenunenue no odomy u3 m. 1-36, B kotopom R3 o6o3Hauaer Me, Et unu Pr.

40. Coenunenue o rodomy u3 1. 1-36, B koropoM R; o6o3Hauaer F, Cl wnu Br.
41. Coenunenue no modomy u3 it 1-28, B KOTOPOM CTPYKTYPHBIN (pparMeHT
X Cl Cl Cl cl
X4 X3 ¢l ¢l cl Cl cl
Rs
Br cl cl
Cl F. i ;CI \©::I
OH | OH  wm OH
42. Coenunenue no modomy u3 mi. 1-28, B KOTOPOM COEAMHEHUE UMEET CTPYKTYPY

dopmynst II” nm II:

/
n4(R3‘) S n3(R5) /_?—N\
\ \ N Ynz

rae Rs- HezaBucumo obo3HavaeT H, rajoreH wiM anku, u

ny - neynoe gucio oT 0 0o 3.
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43. Coenunenue no m.42, B KoTopoM n4 pasHo 0, 1 unu 2.

44. Coenunenue 1o 1. 43, B KOTOpoM ny pasHO 0.

45. Coenunenue o odomy u3 mi. 42-44, B kotopom Rj- o6o3Hauaer H umm anku.
46. Coenunenue no modomy u3 mi. 42-44, B kotopom R3 0003Ha4aeT rajoreH.

47. Coenunenue no o0oMy u3 mil. 1-7, B KOTOPOM IO MEHbIIEH Mepe B OJHOM

cnydae R, wim Ry, He3aBucumo obo3Ha4vaer H, anku, 1UKI0aIKWI, HACHIIIEHHBINA TeTePOLIUKII,

apuJ1 WK reTepoapull.

48. Coenunenue no .47, B KOTOPOM MO MEHbINEH Mepe B ONHOM ciay4ae R, umm Ry,

He3aBrcuMo obo3HauaeT H, Me, Et, Pr uiu reTeponinkii, BBIOpaHHBIN W3 TPYIIIBL, COCTOSIIEH U3

H
A0 Y S SHeNON NS
NN AR ﬂ,kLo,zLS,zN ,ko,kO,zNJ,zNJH

'

BLN\) ; TI€ TeTePOLMKJI Tpu HeoOxoauMocTH 3amerteH aikuwioM, OH, okco wmmu (C=0)C;.

4AJIKHUJIOM, €CJIU ITO3BOJISACT BAJICHTHOCTD.

49, Coenunenue 110 Jrodbomy us . 1-46, B xoropoMm R, 1 Ry, BMecTe ¢ aTomoMm a3zota
y , >

C KOTOPBIM OHH CBSI3aHbI, MPH HEOOXOAUMOCTH 00Pa3yIOT 3aMELIeHHBIH T'eTEePOLIKIL,

cozep Kaluil aToM a3ota U 0-3 TOMOJIHUTENBHBIX FeTepoaTOMa, KaKIbIH U3 KOTOPBIX BBIOPAH U3

rpynmnsl, cocrosueii u3 N, O u S.

50. Coenunenue 1o 1.1, B KOTOPOM COETMHEHNE BIOPAHO U3 TPYIIIbI, COCTOSIEH 13

coenunennii 1-70, kak mokazaHo B Tadmure 1.

51. PapMaLeBTUYECKas: KOMIIO3ULIMSA, COAEPIKALLAs IO MEHBIIEH Mepe OJTHO
coenuHeHue 1o Jrodomy u3 i 1-50 umm ero papMareBTHUECKU MPUEMIIEMYIO COJTb H

(bapMaeBTHYECKU IPUEMJIEMbIH HOCHTEJIb TN pa3OaBUTEb.
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52. Cniocob neueHnst COCTOSIHUA Y BUAOB MIIEKONMHUTAKOIINX, HY KIAIOIUXCS B 3TOM,
BKJIFOUAIOLIMH BBEJICHNE BUIaM MIIEKOIUTAIOIINM TepaneBTUIeCKH 3((EKTUBHOTO KOINIECTBA
10 MEHbIIEH Mepe OJJHOrO COEAMHEHUs 10 JtoboMy u3 nm. 1-50 umm ero papmanesrudecku
NPUEMJIEMON COJIH, WK (papMalleBTUYECKONH KOMITO3ULIMH 110 11.51, B KOTOPOM COCTOsTHHE
BBIOPAHO M3 IPYIIIBL, COCTOSIIEH U3 Paka, UMMYHOJIOTHYECKOTO PacCTPOMCTBA, PacCTpoiicTBa
LIEHTPAJIbHON HEPBHOMN CHCTEMBI, BOCIAIIUTEIBHOIO PACCTPONCTBA, TACTPOIHTEPOIOTHUECKOTO
paccTpoicTBa, META0OIMIECKOTO PACCTPOICTBA, CePAEUHO-COCYIUCTOTO PACCTPOICTBA U

3a00JiIeBaHUS TTOYEK.

53. Cnocob 1o .52, B KOTOPOM HMMYHOJIOTHYECKUM HapyLIEHHEM SIBJISIETCS

OTTOPXKECHUEC TPaHCIUIaHTaTa UJIM ayTOUMMYHHO€ 3a00JIEBaHHE.

54. Crioco0 o .53, B KOTOPOM ayTOMMMYHHBIM 3a00JI€BAHUEM SIBISIETCS
PEBMATOMIHBIN aPTPUT, PACCESTHHBIN CKJIEPO3, CHCTEMHAs! KPaCcHAs! BOJUAHKA WJIN CaXxapHBIA

nuaber I Tuna.

55. Crnoco0 1o .52, B KOTOPOM pacCTpOHCTBOM LEHTPATbHON HEPBHOM CUCTEMBI

sByIsieTcst 00JIe3Hb AbLreiimepa.

56.  Cnocob mo m.52, B KOTOPOM BOCHAIUTENbHOE 3a00JI€BAHUE SIBJISIETCSI
BOCIAJTUTEIbHBIM COCTOSIHUEM KOKH, apTPUTOM, IICOPUA30M, CIIOHAMIUTOM, MAPOJOHTHTOM HITH

BOCIAJIUTEJIbHONW HEBPONIATHEN.

57. Crnocob 1o .52, B KOTOPOM TacTPOIHTEPOSIOTHYECKOE PACCTPOMCTBO SIBJISIETCSI

BOCIIAJINTEJIbHBIM 3a00JI€EBAHHEM KHIIIEYHUKA.

58. Crioco0 1o 11.52, B KOTOpOM MeTa0OINUECKOe HApyIIEHHE SBIISIETCS OKUPEHUEM

win caxapHbiM quaberom Il Tuma.

59. Cnocob 1o .52, B KOTOPOM CEepAEUHO-COCYIUCTOE 3a00JIEBAHUE SIBIISIETCS

HIIEMHUYECCKHUM UHCYJIBTOM.
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60. Cnocob 1o 11.52, B KOTOpOM 3a00JIeBaHHE MTOYEK SIBJISETCS] XPOHHUECKUM

3a00seBaHIEM TTOUEK, HEPPUTOM HIIH XPOHHUECKOH MTOYEUHON HEJOCTATOUHOCTHIO.

61. Cnoco0 o .52, B KOTOPOM COCTOSIHHE BBIOPAHO M3 TPYIIIBI, COCTOSIIIEH U3
paxa, OTTOp>KeHMsI TPAHCILIAHTATa, PEBMATOUAHOIO apTPUTA, PACCESHHOTO CKJIepo3a,
CHCTEMHOW KpacHOH BOJYaHKH, caxapHoro nuadera I Tuna, Gonesnn Anbureiimepa,
BOCTIAJIUTEJIBHOT'O COCTOSIHUSI KOKH, BOCTIAJIUTEIbHON HeHpOIaTHy, copuasa, CrioHAUIINTA,
naponoHTuTa, bone3nn KpoHa, S3BEHHOTO KOJIMTA, OKUPEHUs1, caxapHoro auadera 11 Tumna,
UIIEMHYECKOTO HHCYJIbTA, XPOHHUECKOTO 3a00JIeBaHUS TIOUYEK, He(ppUTa, XPOHHYECKON

MOYEYHON HEJOCTATOYHOCTH U MX KOMOWHALINH.
62. Crioco0 1o .52, B KOTOPOM BUJ MIIEKOITUTAIOIIETO OTHOCUTCS K YEJIOBEKY.
63.  Cnoco0 6nokupoBanus kanueBoro kaHana Kvl.3 y BUIOB MIEKONMUTAIOIINX,
HY KIAIOLINXCS B TOM, BKJIIOYAIOIIMHA BBEACHNE BHIAM MJIEKOITUTAOIIINX TEPANIEBTHUECKH
3¢ (eKTUBHOrO KOJIMYECTBA 110 MEHbIIEH Mepe OTHOTO COeIUHEHHS 1o Jirobomy u3 ni. 1-50 wu

ero (papMaLeBTUYECKH PUEMJIEMOH COJTH, WK (hapMalleBTUIECKOW KOMITO3ULIUY 1O T1.51.

64. Cnoco6 1o 1. 63, B KOTOPOM BUJ MIIEKOITUTAIOIIEr0 OTHOCUTCS K YEJIOBEKY.
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