201892539 Al

(19) EBpa3unckoe 2) 201892539 (13 A1l
naTeHTHoOe
Be4gOMCTBO
(12 OIMMUCAHUE U30BPETEHUS K EBPAZUIICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO7D 401/14 (2006.01)
2019.06.28 CO7D 405/14 (2006.01)
CO7D 413/14 (2006.01)
(22) Aaranopaun sasekn CO7D 401/04 (2006.01)
2017.05.08 CO7D 417/14 (2006.01)
A61K 31/506 (2006.01)
AG61P 1/16 (2006.01)
(54) NHAPUIWHWIBHBIE MPOU3BOJAHBIE, PAPMALEBTUYECKHUE KOMIIO3UIIMH U UX
MNPUMEHEHUWE B KAMECTBE UHTUBUTOPOB AOC3
(31) 16169356.9 (57) N306perenne OTHOCUTCS K HOBBIM MUPUANHUIIb-
p p
32) 2016.05.12 HBIM [TPOM3BOIHBIM (DOPMYJIBI
( p pMmy
(33) EP =
(86) PCT/EP2017/060890 o R
(87) WO 2017/194453 2017.11.16 AN i
(71) 3assurens: R1)\N/ O NH
BEPUHI'EP MHI'EJIBXAWM .
HUHTEPHALIMOHAJIb 'MBX (DE) e R' 1 A ABIAIOTCS TaKMMH, Kak OIIPE/ICTICHO B OIHU-
caHnM U GopMyIte H300pETEHHsI, K MX IPHMEHEHHUIO B
72 :
(72)  VzoGperarent: KageCTBe JIEKapCTBEHHBIX CPEIICTB, K CITOCO0aM X Te-
Baiom Anapeac, I'ondy Cenpuxce, Xen
e paneBTHIECKOTO MPUMEHEHUS 1 K (papMaIieBTHIECKUM
Hépr I1., erepc IITedan (DE) KOMITO3ULIUSIM, COAEPKAIINM UX.
(74) nNpencrasuTens:

Beceanukas U.A., Becemukuii M.B.,

Kysenxosa H.B., Kakcuc P.A., besioycos

10.B., KyaukoB A.B., Ky3ueunosa E.B.,
CoxkouioB P.A., Ky3nenosa T.B. (RU)

IV 6£ST6810C



10

15

20

25

30

132796

IMTMPUIVMHNJIBHBIE ITPOU3BOJHBIE, PAPMALIEBTUYECKHUE
KOMITO3UIIMH U UX ITPUMEHEHHUE B KAYECTBE HHI'MBUTOPOB AOC3

O6JacTh TeXHUKH, K KOTOPOH OTHOCUTCS H300peTeHHe

Hactosimee wun3o0pereHHe OTHOCUTCS K HOBBIM COEIMHEHHUSM, B YaCTHOCTH
NUPUIUHUIBHBIM MPOU3BOJHBIM, K CIOCO0aM MOJNYYEHUs] TaKMX COENHMHEHHH, K UX
npuMeHeHU0 B KadecTBe HHrubmtopoB AOC3, x cnmocobaM HX TepaneBTHYECKOTO
NPUMEHEHHUs, B YaCTHOCTH, INPH 3a00JEBAHUSIX M COCTOSHHSIX, OMOCPEIOBAHHBIX
unrunouposanuem AOC3, u k papManeBTUUECKUM KOMIIO3UIUSIM, COEPIKAIUM UX.

IIpeanochliku co3aanusi H300peTeHust

®epmentaTuBHass akTuBHOCTh AQOC3 (Menbconmepskamass aMHHOKCHAAas3a 3;
BACKYJISIpHBIH aare3uBHbIA Oenok 1) Obuta omucana yxxe B 1967 rogy Kak akTHBHOCTD
MOHOAMHHOKCHIA3bl B IJIa3M€ MALMEHTOB C XPOHHUYECKUMH 3a00JIEBAHUSIMH MEYECHH
(Gressner, A. M. u ap., 1982, J. Clin. Chem. Clin. Biochem. 20: 509-514; McEwen,
C. M, Jr. u gp,1967, J. Lab Clin. Med. 70: 36-47). AOC3 wumeer nBa
PACIOJIOKEHHBIX PSAJOM TOMOJIOTHUHBIX I'eHa B reHome denoBeka: AOCI, xotopsiii
coorBercTByeT nuammuHokcunasze (Chassande, O. u ap., 1994, J. Biol. Chem. 269:
14484-14489) u AOC2, SSAO co cnenuguueckoit sxkcnpeccueit B ceruarke (Imamura,
Y. u gp., 1997, Genomics 40: 277-283). AOC4 npexacrasisier coOoii
NOCJI€JOBATEIBHOCTD, KOTOpPAsi HE MPUBOAUT K (PYHKIIMOHAIBHOMY T€HHOMY MPOAYKTY
y JNoaei Onaronapsi BHyTpeHHeMy ctomn-konony (Schwelberger, H. G., 2007, J. Neural
Transm. 114: 757-762).

depMeHT comepKUT OKUCIeHHbIH 2,4,5-Tpurnnpokcudenunnananuaxunon (TPQ)
U MOH MeOM Ha aKTHUBHONH CTOpPOHE. DTOT XapakTepHbIH KaTaJIUTUUYECKUH LEHTP
KJlaccupuupyer ceMukap0Oa3ua-4yBCTBUTEIbHYIO aMUHOKCHAA3Y (SSAO,
MeIbCONepIKamas AMUH: KUCIIOPOJ OKCHUIOpenyKTasa (ne3aMUHUpPOBAHUE)):
MewmOpanHblii Oenok Tuna Il OTHOCHTCS K CEMEWCTBY MEIbCOAEPIKAIIUX aMHHOKCHIA3
BMECTE€ C HECKOJbKMMH JPYTUMH AWAaMHH- U Ju3mi-okcupaszamu. OpHako Oonee
no3aHue pepMeHTH MOXKHO OTIHYUTh OT AOC3 1Mo uxX mpeAnoYTEeHUIO IJIsl TUAMHUHOB
U HU3KOW YyBCTBUTEJIBHOCTH K WHruOumpoBaHmio cemukapOaszmnma (Dunkel, P. u ap.,
2008, Curr. Med. Chem. 15: 1827-1839). C npyroi#l cTOpOHBI, MOHOAMHHOKCH/Ia3bI

cogepxat kodakrop ¢naBuH-anenuHguHykiaeoruna (FAD) B ux peakuumoHHOM
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LIEHTpe, TaKoM Kak MoHoamuHokcuaaza A (MAO-A) u moHoamuHokcunasza B (MAO-
B) u mostomy HaOmromaeTcs apyras cxema peakuuu.

AOC3 xaranu3upyeT ABYXCTAaAUIHBIM MEXaHU3M pEAKIUH OKHUCIUTEIbHOrO
N€3aMUHUPOBAHUS MEPBUYHBIX alu(paTHUECKUX M apOMaTH4YECKUX aMUHOB. B mepBoii
peakuuu nepBUUYHBIN amMuH oOpasyer ocHoBanue Illudda ¢ anppermpom TPQ. Drta
KOBAJICHTHAsl CBA3b T'HAPOJU3YETCs, BBICBOOOXIAs aNbJETHAHBIH MHPOAYKT H
3amemeHHbli octatok TPQ B aktuBHOM caiite. B mpucyrcrBum kucnopona, TPQ
OKHCJIsIETCS] TpH 00pa30BaHMU aMMHaKa M MEePOKCHUIA ¢ TOMOIIBIO HOHOB Menu (Mure,
M. u ap., 2002, Biochemistry 41: 9269-9278). Bpuio onucaHO HECKOJBKO CyOCTpaToOB
AOC3, Takux kak (U3NOJOTHYECKHUE AaMHHBI - METUJIAMUH, JOMaMHH WJIU
AMHUHOAIIETOH, TMPOAYKThl OKHCJEHHs KOTOPBIX OBUIM CBSI3aHBI C CEPAEYHO-
cocynucteiMu matosnorusimu (Yu, P. H. wu gp., 1993, Diabetes 42: 594-603).
CunTeTHUEeCKMEe aMHHBbI OBIIM ONTHMHU3UPOBaHbI 1A ux Metabonusma AOC3, takue
kak mpousBoaHbie Oenzunamuna (Yraola, F. u np., 2006, J. Med. Chem. 49: 6197-
6208), C-nadpranun-1-merunamuna (Marti, L. u gp., 2004, J. Med. Chem. 47: 4865-
4874) unu npoussoxuele mouudepuna (Valley, M. P. u ap., 2006, Anal. Biochem.
359: 238-246). Ilozxe cyOCTparT MOXKHO HCHONB30BAaTh I YyBCTBHUTEIBHOTO
obHapyxkeHus: aktuBHOCTH AQOC3 B miasme, TKaHU WU JUISI OUOXHUMHYECKOU
XapaKTEepUCTUKHU (pepMeHTa.

B marodusmonorndyeckux yciaoBusx BbICOKOW akTuBHOCTH AOC3 anpaerunHbie
IPOAYKTHI SIBISIOTCS BBICOKOPEAKIMOHHOCIOCOOHBIMH, YTO NPUBOAUT K YJIyYIIEHHBIM
KOHEYHBIM Mpoaykram rauko3unupoBanusi (Mathys, K. C. u ap., 2002, Biochem.
Biophys. Res. Commun. 297: 863-869), koTOopble paccMaTpPUBAIOTCS B KauyecTBe
MapKepoOB U APAaiiBEpPOB CBSA3AHHBIX C AUA0ETOM BOCTAJUTEbHBIX MEXaHU3MOB.

Kpome Toro, moGo4YHbIH MPOAYKT - MEPEKUCHh BOJOPOAA BOCIPUHUMAETCS TKAHBIO
B KaudeCcTBe MECCEHJKepa BOCHAJECHUsA. IJTOT TMPOAYKT peakuuu CcrnocodeH
AKTUBHPOBATH YHIOTEJNHI U CIIOCOOCTBYET aKTUBALMH JEHKOIUTOB.

Ces3piBanne u monupukanus Siglec-10 B kauecTBe MeMOpPaHHO-CBSI3aHHOTO
cybcTpara obecredunBaeT MEXaHHUCTHYECKOE MOHUMAaHHE TOrO, Kak (epMeHTaTHBHAs
peakiusi MOJXET BbI3BATh TPAHCMUTPALMIO JIEHKOLUTOB 4Yepe3 aKTUBUPOBAHHBIM
saporenuii. CeszpiBanue Siglec-10 ¢ AOC3 0Ob1I0 MOKAa3aHO B HECKOJBKUX aHATU3aX
aare3v W MPHUBENIO K YBEJIHMYEHHIO BbIpaOoTkm mepekucu Bomopona (Kivi, E. u np.,
2009, Blood 114: 5385-5392). Cpsa3biBaHHE aKTUBHPOBAHHBIX JIEHKOIUTOB C

nuMmepHbIM, BHekJieTouHbIM AQOC3 uepes Siglec-10 renepupyer KpaTKOBPEMEHHYIO
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acCOLMALMI0 C AaKTHBUPOBAHHBIM SHAoTenueM. Ilo3TOMy CKOpPOCTh MPOKATKH
JEHKOLMTOB CHUJKAETCA, UTO YBEJIWYMBAET TPAHCMUTPALMIO JIEHKOIUTOB B
UHTEPCTULHUIO BOCHaJeHHBbIX TkaHell. Kpome Toro, koHcepBatuBHbli RGD-MoTHB Ha
nopepxHocty AOC3  noka3plBa€T €ro AaAre3sMOHHYK pOJib.  JAejeuus 3TOH
IIOCJIEIOBATEIbHOCTH CHIDKAET PEeKpyHTMeHT JjedikouuTtoB (Salmi, M. u np., 2000,
Circ. Res. 86: 1245-1251), BeposTHO, wH3-3a HEJOCTATOYHOHN CBsI3bIBAIOMICH
akTuBHOCTHU P 1-mHTerpuna (Aspinall, A. I. u np., 2010, Hepatology 51: 2030-2039).
Jrotr BbIBOA KOoppeaupyer ¢ ¢enHorunoMm AOC3 HOKayTHPOBAHHBIX MBIIIEH,
KOTOpbIE MPOSBISIOT CHUXEHHYIO CIOCOOHOCTh K TPAHCMHUTIPALMU JICHKOLUHTOB H
mumponutos (Stolen, C. M. u ap., 2005, Immunity. 22: 105-115) B numpounaHbie
opraHbl 1 XKUPOBYIO TKaHb (Bour, S. u nap., 2009, Am. J. Pathol. 174: 1075-1083).
AxtuBHOCTh AOC3 MOXHO OOHapyXuTh B OOJBIIMHCTBE TKaHEH U OHa B
OCHOBHOM BBIp2)K€HA B SHIOTEJNHAJbHBIX KJIETKAX, KJIETKaX TJIaJKOH MYCKYJIaTypbl U
apgunonurax (Boomsma, F. u np., 2000, Comp Biochem. Physiol C. Toxicol.
Pharmacol. 126: 69-78; O'Sullivan, J. u ap., 2004, Neurotoxicology 25: 303-315). V
aonel, B OTAWuYMe OT Mbliel, akTuBHOCTb AOC3 sABasgeTCSs KOHCTUTYTUBHOM B
CUHYCOUJAJNBHBIX JSHAOTENUANbHBIX KieTkax mnedeHn (McNab, G. u np., 1996,
Gastroenterology 110: 522-528), a skcnpeccuss MPHK nomonHuTenbHO MOBBIIIAIOLIE
peryaupyercs npu BOCHMAIUTENbHBIX cOCTOAHUsIX 3ToM TkaHu (Lalor, P. F. u np., 2002,
Immunol. Cell Biol. 80: 52-64); Bonder, C. S. u ap., 2005, Immunity. 23: 153-163).
AOC3 cymecTByeT He TOJBKO B BUIAe MeMOpaHHOro Oejka, HO TaKXe MOXKeT OBbITh
oOHapy»XeH KakK pacTBOpPHUMasi aKTHBHOCTb IJIA3Mbl, BEPOSTHO, C MOMOIIBIO IpoIecca
HmieAauHra, onocpeayemoro Metanonporeasoi (Abella, A. u np., 2004, Diabetologia
47: 429-438); Boomsma, F. u ap., 2005, Diabetologia 48: 1002-1007; Stolen, C. M. u
ap., 2004, Circ. Res. 95: 50-57)). IloBblmeHHsle ypoBHU pactBopumoro AOC3
Habmonanucek npu auabere (Li, H. Y. u ap., 2009, Clin. Chim. Acta 404: 149-153),
oxupenun (Meszaros, Z. u ap., 1999, Metabolism 48: 113-117;, Weiss, H. G. u np.,
2003, Metabolism 52: 688-692), 3acToitHol cepaeunoli HenocTtatrouHocTH (Boomsma,
F. u ap., 1997, Cardiovasc. Res. 33: 387-391), TepMuUHaNbHOH CTaAUU TMOYEUHOM
Henoctarounoctu (Kurkijarvi, R. u gp., 2001, Eur. J. Immunol. 31: 2876-2884) u
BocnanutenbHol 6onesnu neuenu (Kurkijarvi, R. u gp., 1998, J. Immunol. 161: 1549-
1557). Hdnsa mnocnegHero ypoBHH akTuBHOCTH MiasMbl AOC3 koppenupoBaiu ¢
¢ubpo3zom nmeueHn u CIyXUIU nmokaszareneMm y nanueHToB ¢ NAFLD (Weston, C. J. u

ap., 2011, J. Neural Transm. 118: 1055-1064). Ilocne TpaHCHIaHTALUU
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LUPPOTHYECKOW meueHu BbicOkuiM ypoBeHb AOC3 B mimasme Bo3Bpamaics K
HOPMaJbHBIM 3HAYEHUSIM, YTO CBHUIETENbCTBYET O TOM, YTO II€4Y€Hb SIBISETCS
OCHOBHBIM HCTOYHUKOM akTuBHOCTM AOC3 B mimasMe B 3TOM MaTOJOTHYECKOM
cocrossanu (Boomsma, F. u ap., 2003, Biochim. Biophys. Acta 1647: 48-54).

Ponb ¢pepmenta AOC3 B akTUBALIMK BOCMAJNIEHUsI yTeM 00pa30BaHUs MEPOKCHUIA
U PEKPYUTMEHT JIEHKOLUMTOB B AaKTUBUPOBAHHOM DJHJIOTEIUH JeJaeT ero
NPUBJIEKATEIbHOW MHUILIEHBIO JUISI JIEYEHHS BOCHAIUTEIbHBIX KOMIIOHEHTOB MpPH
HECKOJbKUX 3aboneBaHusix. [lo3TOMy MHOXKECTBO HEOOJBIIMX MOJIEKYJISIPHBIX
COEAMHEHUN M aHTHUTEN OBLIM MPOTECTUPOBAHBI HA PA3JIMYHBIX MOJAENSX OoJie3HeH
xuBOTHBIX. Cpenu Hux uHruduposanne AOC3 mokaszano monoxuTeabHble 3P PEeKTh B
MOJeJIsIX paka, TAKMX Kak MenaHoma u jumdpoma (Marttila-Ichihara, F. u np., 2010, J.
Immunol. 184: 3164-3173), a TakXe HpPU OCTPOM U XPOHHYECKOM BOCHAJCHHH
cyctaBoB (Tabi, T. u uap., 2013, J. Neural Transm. 120: 963-967) unu nerxux (Foot, J.
S. u np., 2013, J. Pharmacol. Exp. Ther. 347: 365-374) nuabeTnueckoM MakyJIspHOM
oreke (Inoue, T. u gp., 2013,Bioorg. Med. Chem. 21: 1219-1233), ¢ubpo3e mouek
(Wong, M. u ap., 2014, Am. J. Physiol Renal Physiol 307: F908-F916), orTop:xeHuu
annorpancruiantara neuenu (Martelius, T. u gp., 2004, Am. J. Pathol. 165: 1993-
2001) HEanKOTrOJbHOM KUPOBOU OOJIE3HH MEUEHHU.

Takum obpazom, pa3paboTka CEIEKTUBHOI'O, CUIBHOIO U XOPOUIO NMEPEHOCUMOTO
uHruouropa AOC3 none3Ha AJist Je4eHUs1 COOTBETCTBYIOIUX 3a00JIeBaHNUN YeIOBEKa.

HNurn6utoper AOC3 u3BecTHBI B JaHHOI 00/1aCTH, HAPUMEp, COENUHEHUS,
packpbiThie B EP 2 695 881, coorBercTBytomeir WO 2012/124696. ITupuauHUIbHBIE
NPOU3BOAHBIE IO HACTOSAIEMY U300PETEHHUIO MOTYT 00€CTIeYUTh HECKOJIbKO
NPEeUMYIIECTB, TAKUX KaK MOBbILIEHHAS 3 (EKTUBHOCTb, CHUKEHHOE CBSI3bIBAHHE
OenkoB mia3Msbl, yaydieHHbId npoduiae pepmenta CYP (uurtoxpom P450) u BeicOKas
MeTabonndeckasi CTaOUIBHOCTD, BBICOKASI XUMUYECKast CTAOMIBHOCTD, YIYUIICHHOE
pacrpeneseHrue B TKAHIX, yIyUIIeHHbIH Mpod ik moOouHbIX 3P eKToB W/ uiu
XOpoIasi MepeHOCUMOCTD U, KaK CIeACTBUE, HU3KAas TOKCHYHOCTb, CHHIKEHHBIN PUCK
BO3HUKHOBEHUS HEKENATEIbHBIX SABIECHHUI UM HEXeJaTeNbHbIX TOOOUHBIX 3] (eKTOoB,
U TIOBBIMIEHHAs PACTBOPUMOCTD. [IMPHUANHUIIBHBIE TPOU3BOHBIE IO HACTOSILIIEMY
U300 PETEHUIO MPOSIBJISIIOT MOBBIMIEHHYIO CEIEKTUBHOCTh 1O oTHOIeHno K AOC1.
Oxcnpeccust AOC1 u pepMeHTaTHBHAS AKTUBHOCTb B OCHOBHOM OOHAapy KHBAIOTCS B
KHIIEYHUKE, IJIAIEHTe U Moykax. PepMEeHT KaTaIU3UPYeT OKUCIEHNE ePBUYHBIX

AMHWHOB, MOJYYCHHbIX M3 MHUIIHU, U 3alIUINACT UHAUBUAYYMaA OT
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kapauomeradbonuyeckux 3¢p(HeKToB rucTaMuHa, MyTPECUHA, TPUIITAMUHA U
kanaBepuHa. Maru6uposanue AOC1 MoXxeT NpuBEeCTH K HAPYLIEHHOH TOJEPAHTHOCTH
K IPUHUMAaeMOMY BHYTPb TMCTAMHHY, YTO MPUBOAUT K MOBBIIIEHUIO YPOBHEH
rICTaMHUHA B IJIa3M€ U TKaHH, KOTOPbIe MOTYT BbI3bIBATh HEXKEJIATEJIbHbIE SIBJICHUS
WM HeXXeJaTelbHble oOouHbIe ()P EeKThl, TaKie KaK CHIDKEHHUE apTepHUaIbHOTO
JaBJIEHUs U KOMIIEHCALIMH 3a CUET YBEJUUYEeHUs YaCTOThI CepJIeUHBIX COKpalleHUH,
TaxXHKapusi, TOJOBHAS 0O0JIb, MOKPACHEHHE, KPaNIMBHULIA, 3y, OPOHXOCTA3M H
ocraHoBka cepana (Maintz L. and Novak N. 2007. Am. J. Clin. Nutr. 85:1185-96).
Mocnencreus uarndouposanus AOC1 B coueTaHUM ¢ MPUEMOM THCTaAMHHA OBLITN
NPOJEMOHCTPHPOBAHBI B SKCIIEPUMEHTAX CO CBUHBSIMU: MOCJIE MPUMEHEHUS
unruouropa AOC1-amuHoryanuausaa (100 Mr/kr) v npuHYAUTENBHOTO BBEAEHHUS
yepes 30HA rUcTaMuHa (2 Mr/Kr) *KUBOTHBIE UMEJH MOBBIIIEHHBIH YPOBEHb T'MCTAMUHA
B KPOBU CONPOBOXKAAEMBII MaJeHUEM apTEePHUAIbHOTO NaBICHUS, YBEIUUYCHUEM
JaCTOTHI CEPACUYHBIX COKPAIEHUH, MOKPACHEHHEM, PBOTON U cMepThio (3 u3 15
*#uBOTHBIX ) (Sattler J. 1988. Agents and Actions, 23: 361-365) B skciepuUMeHTAJIbHBIX
ycinoBusx. HemepeHOCHMOCTh T’HCTAMUHA Yy JIIOJIEH aCCOIMUPOBAIach C MyTALUIMH B
npomoTtopHoi odnactu AOC1, yro npuBoaANIO K CHIXKEeHUIO dkcnpeccuu MPHK u
aktuBHocTH AOC1 B munazme (Maintz u ap. 2011. Allergy 66: 893-902).

Ienr HacTOsIEro u3ob6peTeHus

I{enpo HACTOSALEr0 H300pETEHUs SBJIsLETCs 0O0ecriedeHne HOBbIX COeIUHEHHI, B
JaCTHOCTHU HOBBIX MUPUJUHUIBHBIX NIPOU3BOJHBIX, KOTOPBIE ABJISAIOTCS AKTUBHBIMU B
orHomeHun AOC3.

Eie omHOM 11€JbI0 HACTOSIIETO U300peTeHUs SIBNsIeTCsT 00ecnedyeHne HOBBIX
COEIMHEHUHN, B YACTHOCTHU HOBBIX MUPUIMHUIBHBIX MPOU3BOAHBIX, KOTOPbIE
OKa3bIBAIOT HHruOUpyromee aericteue Ha AOC3 in vifro u/unu in vivo u o6naganT
NOAXOISAIIUMHU (PapMaKOJOTHIECKUMH U papMaKOKMHETHYECKUMH CBOMCTBAMH, JJISI
UCIIOJIb30BAHUS UX B KAYECTBE JIEKAPCTBEHHBIX CPEJICTB.

Eme ogHOM nenpro HacTosImero n300peTeHus ABJIseTcs o0ecneueHne
s¢ppexTuBHbIx HHTHONTOPOB AOC3, B 4aCTHOCTH JJISI JI€YEHUs Pa3TUUHBIX
3aboneBanuii, HanpuMmep NASH (HeankoronpHbIH cTeaTorenaTur), Gudposa Jerkux,
peTUHONATUH U HEPPONATUH.

Eme ogHOM nenpro HacTosmero n3o0peTeHus ABJseTcs o0ecneueHne

s pexruBuabx uHrHOUTOPOB AOC3 15 JeueHuss MeTabOMUYECKUX HAPYUICHUH, TAKUX
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kak NASH (HeankoronpHbIil cTeaTorenaTur), GuOpPo3 Jerkux, peTUHOMATUH U
HeppomaTuu.

Ewme onHOM 1enbi0 HACTOSIIETO U300peTeHus ABsieTCsl oOecrnedeHne cnocoOoB
JedeHus 3a00IeBaHUs WM COCTOSIHUSA, OnocpenoBanHoro nuuruduposannem AOC3 y
HalueHTa.

Eme onHOM nenpro HacTosIero u3obpereHus sBisercs odbecnedeHne
(apMaLeBTHYECKOI KOMITO3HUIMHU, COAEPIKALIEH, 10 MEHbIIEH Mepe, OTHO COeTHHEHUE
COTJIACHO U300PETEHHIO.

Elie onHOI 1eb0 HACTOSIIIETO U300peTeHus sBisieTcs: odecnedeHne
KOMOHWHAINH MO MEHbIEil Mepe OAHOTO COEIUHEHHSI B COOTBETCTBUH C U300peTeHHEM
C OIHUM HJIM HECKOJIbKHMH JOTOJHUTEIbHBIMH TE€PANEeBTHYECKUMHU CPEICTBAMHU.

Eme onHOM 1eNbi0 HACTOSIIETO U300peTeHUs BIsieTCsl odecrnedeHne cnocoOoB
CHUHTE3a HOBBIX COEAMHEHHH, B YACTHOCTH MUPUANHUIBHBIX TPOU3BOJHBIX .

Eme onHOM 1eNbi0 HACTOSIIETO U300pEeTeHUs ABISIETCS 00eCeYeHne HCXOAHBIX
W/WIU IPOMEKYTOUHBIX COSAMHEHUH, MTOAXOASLINX AJIsI CIOCOO0B CHHTE3a HOBBIX
COCIUHEHUN.

JlanpHeHue neayu HacTOSsIero H300peTeHns CTAHOBATCS OYEBUIHBIMU IS
CHEeLUATUCTOB B JAHHOW 00JaCTU TEXHUKH, yTEM OMUCAHUS BBILIE U HHUXKE, H B
npumepax.

OO0bexT H300peTeHust

B npenenax HacTosimero n300peTeHuss HEOKUIaHHO ObIIIO OOHAPYKEHO, UYTO
HOBbIe coenuHeHus obmeit Gopmynl (1), kak OMUCAHO HUKE, MPOSIBISIOT
UHTHOUPYIOMYIO aKTUBHOCTh 1O oTHOWIeHHI0 K AOC3.

CornacHo Apyromy acrmekTy HacTOSIIEero u3odpereHus: ObLIO0 OOHAPYIKEHO, YTO
HOBBbIE coeMHeHus o0mei ¢popmysl (I), kKak OMUCAHO HUKE, TPOSIBIISIIOT
WHTHOUPYIOIMYI0 aKTUBHOCTh B oTHOomeHuu AOC3.

B mepBoMm acmekte Hactosiee uzoOpereHne oOecreuynBaeT COeNMHEHHe O0mei

dbopmysl

NH

H
0 N NH
AT N 2
1)|\N/ \[(l/ \”/

(D,
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rae
A BbIOpaH u3 rpynnel A-G1, cocrosmeii u3: N u CH;
R' BRIOpaH u3 rpymnmsl R'-G1, cocrosmeit u3:

Ci.¢-ankuna, C3.¢-unKIoankuna, rerepounknnia, -O-R*, -S-R* -NH-R” u
NR),,

rae kaxablii R? He3aBHCHMO BBIOpaH U3 TPYIIITbI R?-G1, cocrosimeii u3
Cis-ankuna, Cs.g-uukioankuia, rerepouuknuia, -(Ci.p-ankun)-(Cs.¢-HUKIOATKIIA),
-(Ci2-ankun)-rerepouunkiuna, -(Ci.p-ankun)-apuna, -(Ci.p-ajgkui)-rerepoapuia u
—(C1.p-anxun)-C=CH,

r7€ KaXIbli re€TePOLUKINII R'u R’ npeacTasiseT coOoi 4-7-4JIEeHHYIO
HACBILIEHHYI0 KapOOUMKINYECKYI0 rpynny, B kotopoi 1 mimm 2 CH,-¢pparmenta
HE3aBUCHUMO JAPYT OT Ipyra 3aMeHEHBI Ha aTOM WJIU rpynmny, Beiopannyio u3 NH, O, S,
-S(=0)-, -S(=0);- unu —-C(=0)-; u

r7ie KaXXAbli apui BIOpaH U3 TPYIIBL, COCTOAIEH u3 ¢peHnna u HadTuna; u

r7ie KaXXAbli reTepoapuil MpencTaBisieT co00i 5- unu 6-uneHHoe
reTepoapoOMaTHIECKOe KOJIbI[0, KOTOPOE comepxuT 1, 2 mnm 3 reTepoaTtoma,
He3aBUCUMO BbIOpaHHBIX U3 =N-, -NH-, -O- u —S-, rae B rerepoapoMaTHIeCKHUX
rpynnax, cogepxamux —CH=N- enuHuny, 3ta rpynmna HeoOsA3aTelbHO 3aMEHEHA Ha
-NH-C(=0)-; n

r7ae Kaxnaas ajlKuJIbHas, HUKJIOAJIKWIbHAS, FeTepOLUKINIbHAS, apUIIbHAS WU
reTepoapunbHas rpynmna R' u R* Heo6sA3aTeIbHO HE3aBUCHMO 3aMeIeHa OXHUM HIIH
Heckonbkumu 3amectutensmu: F, Cl, CN, OH, C,.s;-ankunom, -O-(C;.3-aakuaom),
—C(=0)—(C3-ankunom) u —C(=0)—(C3.7-1IUKIJIOATKHIOM);

r7ie Kaxaas U3 BhIIIEYTOMSHYTBIX aKHJIbHBIX U —O-aJKUJIbHBIX TPYII MOXKET
OBITh TUHEHHON MJIM Pa3BETBIECHHON U HEOOs3aTENbHO 3aMelIeHa OJHUM HITH
HeckoNnbkumu F;

€ro TayTOMep HJIM CTEPEOH30MEPHI,

WJIU €T0 COJIb,

WJIH €r0 COJIbBAT WUIM THAPAT.

B eme omHOM acmekTe HacTosllee H300pETEHHE OTHOCHTCS K crmocodam
nojyueHuss coenuHeHus obObmed ¢opmyabl (I) W K HOBBIM HPOMENXYTOUHBIM

COENUHEHUSIM B dTUX cIriocobax.



10

15

20

25

30

-8-

Eme onqun acnekt n300peTeHns: OTHOCUTCS K COJNU COeNMHEHMI o0mmen popmyisl
(I) B cOOTBETCTBHU C HACTOSILIUM H300pETEHHUEM, B HACTHOCTH K UX (papMareBTHYECKHU
NIPUEMIIEMOMN COJIH.

B eme omHOM acnekTe naHHOE HM300pETeHHE OTHOCUTCS K (papMameBTUYECKOH
KOMITO3HMIMHU, COJIEpIKalleld OAHO MJIM HECKOJbKO coeaumHeHuil obmeit ¢popmynst (1)
WM OAHY WJIM HECKOJBKO ero (apMaLeBTHYECKU NMPUEMIIEMBIX COJIEH B COOTBETCTBUU
¢ u3obpereHueM, HeoOs3aTeJIbHO BMECTE C OJHHM MJIM HECKOJbKMMH HHEPTHBIMH
HOCHUTEJISIMH W/UITH pa30aBUTEISIMH.

B emre oqHOM acnekTe HacTosee n300peTeHne OTHOCUTCS K CIIOCO0y JeYeHHs
3a00JIeBaHUN HJIM COCTOSIHUMN, KOTOPbIE OMOCPENYIOTCS HHTHOUPOBAHHEM aKTHBHOCTH
AOC3 y manueHTa, Hy>KJAALUErocs: B 3TOM, OTJUYAKIEMYCSl TEM, YTO COCTUHEHHNE
obmeii popmynsl (I) unu ero papmaneBTHYESCKH PUEMIIEMYIO COJIb BBOISAT MAI[UECHTY.

B coOTBETCTBUU C APYTUM acCMeKTOM H300peTeHnsl o0ecnednBaeTcs cnocod
nedennst NASH (HeankoronbHbIH cTeaTorenarur), pudpos3a Jerkux, peTHHONATHH UIIH
He(pomaTuu y HY XA IErocst B 3TOM MalMeHTa, OTINYAI0 IUIICA T€M, YTO MALHEHTY
BBOAUTCS coenuHenue odmeit popmynsl (1) unu ero papmaneBTHIeCKH IpUeMiieMast
COJIb.

CornacHo apyromy acnekTy u3zobpeTeHus, o0ecrneunBaeTcs IpuMeHeHue
coenquHeHus obment popmynsl (I) unm ero papmMaueBTUUESCKH MPUEMIEMON COJU IS
U3rOTOBJIEHHUS JIEKAPCTBEHHOT'O CPENCTBA JJIsl TePAeBTUUECKOTO crocola,
ONHUCAaHHOTO BBIIIE UJIU HUXE.

CornacHo Apyromy acrnekTy u3o0peTeHus, o0ecrnednBaeTcs coequHeHne oomei
dbopmyinsl (I) unu ero papmaneBTuYecKu mpueMjeMas Cojb sl MPUMEHEHUs B
TEepaneBTUYECKOM crIoc0o0e, OMMCAHHOM BBILIE HJIH HUXKE.

B emre oqHOM acrnekTe JaHHOE U300peTeHHe OTHOCUTCS K CIOco0y JieueHus
3a00JIeBaHUS HIJIN COCTOSIHUSI, onocpenoBaHHoro nuarunbuposanuem AOC3 y manueHra,
KOTOPBIH BKJIIOYAET CTAJUIO BBEJCHUS NALMEHTY, HY KA MEMYCsl B TAKOM JICUCHUH,
TepaneBTU4YECKH 3P (EKTHBHOTO KOJIMYECTBA CoeNNHEeHUs obuei ¢popmysl (I) nmu
ero ¢papManeBTUYECKH MPUEMIIEMON COJIM B COUYETAHUU C TEPATIEBTUUECKHU
3} PEeKTUBHBIM KOJTUYECTBOM OJTHOTO MJIM HECKOJIBKUX JOMOJHUTEIbHBIX
TEPaneBTUYECKUX CPEACTB.

B eme ogqHOM acnekTe faHHOE U300pEeTEeHHE OTHOCUTCS K IPUMEHEHUIO
coenuHenus obmei ¢popmysl (I) unu ero papmaneBTUIeCKH NPUEMIIEMON COJU B

COoU€TaHUU C OAHUM HUJIU HECKOJbKUMHU JOTTOJTHUTCIBbHBIMU TEPANCBTUYICCKUMU
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CpenCTBaMH IJIsl JICUEHUS WITH MPOPIIAKTUKH 3a00JIEBAaHUN UM COCTOSIHHH, KOTOPbIE
onocpenyrwTtcs nuarubuposannem AOC3.

B eme ogHOM acnekTe HacTosimee N300peTeHne OTHOCUTCS K (papMaleBTUIECKON
KOMIIO3UIUHU, KOTOpasi COAEPXKUT coenuHeHue obdmel Qopmynsr (I) umu ero
(apManeBTUYECKH MPHEMJIEMYIO COJIb W OJHO MJIM HECKOJBbKO JOTOJHUTEIbHBIX
TepaneBTUYECKUX CPEACTB, HE00S3aTEeNbHO BMECTe C OJHHMM HMJIHM HECKOJbKUMHU
UHEPTHBIMH HOCUTEJISIMU W/UJIU Pa30aBUTEIIIMU.

Jpyrue acnekTbl U300peTEHUSI CTAHOBSITCS OUEBUIHBIMH JJIsI CIIEI[UAJUCTA B
NAHHOU 00JIACTH TEXHUKU U3 OMUCAHUS U SKCIIEPUMEHTAIBHOTO pa3ziesia, Kak OMUCAHO
BBIIIIE U HUXKE.

MMoapobHoe onucanue

Eciiu He yKa3aHO MHOE, IPYIIIbI, OCTATKH M 3aMeCTHTENH, B 4acTHOCTH A, R' n
R2

ONPCACIICHBI BbIIIEC W HHUXKEC. Econ OCTaTKH, 3aMECTUTECIIM UHJIU TPYIIbI

2

2
BCTPECYAKOTCA HECKOJIBKO pa3 B COCAMHCHUHU, KaK, HaNpHUMED, R OHU MOTI'yT UMCETb

>
OJMHAKOBblE WU pa3Hble 3HadyeHUs. HekoTopble NpennodYTUTEsIbHBIE 3HAYEHUS
OTZAENBbHBIX TPYIIN U 3aMECTUTENeH COEJUHEHUH COTJIaCHO M300pPETEeHUI0 NMPHUBEIEHBI
Huke. Jioboe M kaxjgoe U3 3TUX ONpPEAeeHUNW MOXKeT ObITh OOBENHUHEHO APYr ¢
APYTroM.

A:

A-G1:

I'pynny A mpenmnoytuTenbHO BbIOMparT u3 rpynmnsl A-G1, kak onpeneneHo
BBILIE.

A-G2:

B npyrom BapmanTe ocymecTBieHHs rpynny A BeiOuparoT u3 rpynmbel A-G2,
cocrosimen us N.

A-G3:

B npyrom BapmanTe ocymecTBieHHs rpynny A BeiOuparoT u3 rpynmbel A-G3,
cocrosweit us CH.

R'-GI:

I'pynny R' MPEANOYTHTEIbHO BBIOMPAIOT W3 TPYIIIBI R'-G1, kak OIPENEIEHO

BBIIIE.
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R'-G2:

B omHOM BapuaHTe OCyLIECTBJIEHUS TPYyIIy R! BBIOUPAIOT M3 T'PYIIBI R'-G2,
COCTOSALIEH U3:

Cig-ankuna, Cs.5-UUKIOAJKHUIA, TE€TEPOLMKINIA, -O-Rz, -S-R’, -NH-R* u
NR);

r7ie KaXXAbli TeTePOLUKIINI MPEICTaBIsIeT COO0H 4-6-YJIeHHYIO HACBIIEHHYIO
KapOOUUKINYECKYIO Tpymmy, B KoTopoit 1 unu 2 CH,-pparmenta 3ameHeHbl Ha
reTepoatoM, BeiOpanHbiii u3 NH, O unu S; u

rAe KaXaas alKWJIbHAs, HUKJIOAJTKUIbHAS WU T€TEPOLUKIUIbHAS TPyIIna
Heo0s13aTeIbHO He3aBUCUMO 3amelneHna 1 - 5 F u/unu 1 - 3 3amecTUTENsIMH,
HE3aBUCUMO BbhIOpaHHBIMU u3 rpynmbl, coctosimei uz Cl, CN, OH, C;.;-ankuna,
-0-(Cy2-ankuna), —C(=0)-(C;-p-ankuna) u —C(=0)-(C;.4-uukioankuna).

R'-G3:

B npyrom BapuaHTe OCYLIECTBJEHHUS TPYINIy R! BBIOUPAIOT U3 TPYIIIBI R'-G3,
COCTOsALIEH U3:
-NH-R*> wu

2 2
Cis-ankuna, Csgy-uukinoankuia, rerepouuknauna, -0-R7, -S-R

-N(R?,;

2 2

r7ie KaKIbli FeTePOIUKIIUI BBIOPAaH U3 TPYIIbI, COCTOSAIIEH U3 a3eTHANHIIIA,
MUMEePUINHUIIA, THIIepa3suHIIA, TeTparuapodypaHuia, TeTparuponupaHuia u
MOpGOTUHUIA, U

rAe Kaxxjaas ajJKUJIbHAs, UUKJIOAJIKUIbHASA UM FeTePOLUKINIbHAS Ipynna
HeoOsI3aTeNbHO HEe3aBUCUMO 3amelnneHa 1 - 3 F u/unmu oqHUM 3aMeCTUTENIEM,
BBIOpaHHBIM U3 rpynimsl, coctosimeii u3 CN, OH, CH3;, -O-CH3, —C(=0)-CHs u
—C(=0)-uuknonponuia.

R'-G4:

B npyrom BapuaHTe OCYLIECTBJEHHUS TPYyINIy R! BBIOMPAIOT W3 TPYIMIbI R'-G4,
COCTOALIEN U3:

Cix-ankuna, C34-IUKIJIOANKUIIA, TETEPOLUKIINIIA, -O-R?, -NH-R* u -N(Rz)z;

r7ie KaKJIbli TeTePOIUKIIUI BBIOPAaH U3 TPYIIBI, COCTOSAIIEH W3 a3eTHANHUIIA,
MUMEPUNNHUNIA, TeTparuapodypaHuia, TeTparuaAponupaHuia u MOpQONHMHUIA, H

rJe KaXxaas ajJKuJIbHAsA, [UKJIOAJKUIbHASA UK MeTEPOLUKINIbHAS TPyIIIa
Heo0s3aTeNbHO He3aBUCHMO 3aMelneHa 1 - 3 F unu onHuM 3amMecTuTeneM, BIOpaHHBIM
u3 rpynmsl, cocrosimeit u3 CN, OH, CHj3, -O-CH;, —C(=0)-CH; u —C(=0)-

LUKJIONMPONHUIA.
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R'-G5:

B npyrom BapuaHTe OCYLIECTBJIEHHUS TPYIIY R! BBIOUPAIOT U3 T'PYIIBI R'-G3,
COCTOSALIEH U3:

LUKJIONPOIHIA, reTeporukamna u -0-R*;

r7ie KaKAbIH reTepOLHKINI BBIOpaH U3 TPYIIIBI, COCTOSILIEH U3 a3eTUUHUIIA,
NUNEePUANHUIA, TeTparuapodypanuia, TeTparuiponupanuia u Mmopdonununa; u

r7ie Kaxaas reTepoluKIMIbHAS IPyna Heo0sA3aTeIbHO HE3aBUCUMO 3aMelleHa
OJHUM 3aMeCTHUTeJieM, BIOpaHHbIM U3 rpymmsl, cocrosimeit usz F, CN, OH, CHs, -O-
CH;.

R'-G6:

B npyrom BapuaHTe OCYLIECTBJEHHUS TPYyINIy R! BBIOUPAIOT U3 TPYIIIBI R'-G6,

COCTOsIIEN U3:

a) CH;;

b) —0-C.4-ankuna, HeobOs3aTenbHO 3aMemeHHoro 1-3 F unmu ogaum —OCHj3;
c) —0-C,.4-ankuna, TepMuHaibHO 3aMeleHHoro —C=CH;

d) —S-CH;;

e) LUKJIOMPOITUJIA;

f) —NH-(Cs-ankuna) u —N(CH;3)(C,.3-ankumna), rme kaxnaas ajJKUJIbHas

rpynmna HeoOsi3atenbHO 3amemnesa 1-3 F unu onaum —OCH3;

2) a3eTHUANHUIA, TETPAaruApoONHpaHmiIa ©u MOPPOIMHUIA, KaXKIABIH U3
KOTOpPBIX HeoOs3aTenbHo 3amemen —OCHj;

h) TeTparuapodypaHUIOKCH,

i) —0-CH,-R’,

rame R’ mpencrasiaser co6oii C3.4-IHKIOATKII, HEOOA3aTENbHO 3aMEIICHHBIH |
WU 2 3aMECTUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMH U3 Ipynimbl, cocTosmer us F u CN;

TETPAruAPOITUPAHHIIA,

MUMEPUITHUIIA, Heo0s13aTeTbHO 3aMeIeHHOro —C(=0)-CHj3; 15807
—C(=0)—uukionpomnuiom;

M30KCa30Juia, THA30JIMIa UM THAUA30JI1a;

1 —0-CH(CHs)-okcazonuna,

k) ~NRM-R*,

rae R" npencrasnser co6oit H uan CHs u

R* npencrasmser co6oif TerparmapodypaHuUN, TETPATHAPOIMPAHMUN KM

—(CH3)-130KCa30JIHI.
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R'-G7:
B npyrom BapuaHTe OCYLIECTBJIEHHUS TPYIIY R! BBIOMPAIOT U3 TPYIIIBI R'-G7,

COCTOsIIIEN U3:

F
CH, CH, = CH, * CH,

> 2 2 2

F F
*/O\)(CH */O\/\/CFa /O\/\ ,CH3 */OM
5 3, ;
Ot O
—<] CH,
N . *—0Q
—0 F .o\ .o F \7<>
\J<] \_d/ Y/
N 2
e Y Ty
-0 \
O H,.C N J
* S\l *—0 S\N *—Q0 NQN =
=A<
*—Q O
e O
4
10 CH3H
R’:
R’-Gl:
I'pynny R’ NPENNOYTHTEIbHO BBIOMPAIOT U3 TPYIIIHI R*-G1, kak OIPENEIIEHO
15 BBILIE.

R*-G2:
B omHOM BapuaHTe OCyLIE€CTBJIEHHS CPyNIy R® BBIOMPAIOT M3 TPYIIIEI R*-G2,

cocTosALen U3
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Ci.4-ankuna, Cs.s-uukioankmia, rerepounkiania, -(Ci.p-ankmn)-(Cs.s-
nukioankuia), -(C.p-ankun)-rerepounknuna, -(C;.,-ankun)-apuna, -(Cj.,-ankumn)-
rerpoapuia u —(C;.p-ankun)-C=CH;

r7e KaKJIbli reTepOLUKINI IPeaCcTaBisieT co00i 4- 6-4IeHHYI0 HACBIIIEHHYIO
KapOOUMKINYECKYI0 rpynmny, B kotopoii 1 wiu 2 CH,-dparmenTa 3aMeHeHbl HA
reTepoatoM, BbiOpanHbiid u3 NH, O unu S; u

r7ie KaXXAbli apuj BIOpaH U3 TPYIIbI, COCTOAIEH U3 ¢peHuna u HadTuia; u

r7ie KaXXAbli reTepoapuil mpencTapisier coboi S- 6-uneHHoe
reTepoapoMaTHIECKOe KOJIBIO, KOTOPOE comepuT 1, 2 wim 3 reTepoatoma,
He3aBUCUMO BbhIOpaHHBIX U3 =N-, -NH-, -O- u -S-; u

r7e Kaxkaas ajKujibHasl, HUKJOATKWIbHAS, TeTePOIUKIUIbHAS, apUIbHAS WU
reTepoapuiibHas rpymnna HeoOs3aTeIbHO HE3aBUCUMO 3aMelleHa OJHUM HJTH
Heckonpkumu 3amecturensimu: F, Cl, CN, OH, C,.;-ankunom, -O-(C;.-ankunaom),
—C(=0)-(Cyz-anxunom) u —C(=0)-(C;.7-UHKJIIOATKHIOM).

R*-G3:

B npyrom BapuaHT€ OCYILIECTBJIEHHUS TPYIIy R® BBIOUPAIOT W3 TPYIIIBI R*-G3,
COCTOSIIEN U3

Ci.4-ankuna, Cs.4-uukioankmia, rerepounkiania, -(Ci.p-ankuna)-(Cs.4-
nukgoankuna), -(Ci.p-ankun)-rerepounknuna, -(Cj.p-ankmn)-penuna, -(Ci.r-ankun)-
rerepoapuna u —(Cj.p-ankun)-C=CH,;

r7ie KaXAblil TeTePOLUKINUI BRIOPAaH U3 PYIIbI, COCTOSIIEH U3 a3eTHANHUIIA,
terparuapodypanuna, Terparuapod@ypaHuia U TUNEPUINHUIA, U

r7e KaKJIbli reTepoapusl BbIOpaH U3 TPYIINbI, COCTOSIIEH U3 U30KCA30JIUIIA,
THA30JIUJIa U THATHA30JIHIIA;, U

r7e Kaxkaas ajKujbHas, HUKJIOATKUIbHAS, TeTePOIUKIUIbHAS, apUIIbHAS WU
reTepoapuiibHas rpyrmna HeoOs3aTeIbHO HE3aBUCUMO 3aMeIlleHa OJHUM HJTH
Heckonpkumu 3amecturensmu: F, CN, OH, CH;, -OCH;, -C(=0)—CH; u —C(=0)—
IUKJIOMPOTTHUJIOM.

R*-G4:

B npyrom BapuaHTe OCYILIECTBJIEHUS TPYyINIy R® BBIOMPAIOT U3 TPYIIIBI R*-G4,
COCTOSIIEN U3

Cis-ankuna, -CH;-(Cs_4-uuknoankuna), -CH;-rereponukiuna,

-CH;-rerepoapuna u —CH,-CH,-C=CH;
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r7ie KaXXAbli reTePOLUKINI BBIOpaH U3 IPYMIbI, COCTOSAIEH U3
TeTparuapodypaHusia U MUNEPUAUHIIA, U

r7ie KaXAbli reTepoapull BBIOpaH U3 IPYMIbI, COCTOsIIEH U3 U30KCA30JI1IIa,
THA30JIUJIa U THAJUA30JINIA; U

rAe Kaxxaas ajJkuibHas, UUKJIOAJIKWIbHAS, FeTePOLUKINUIbHAS, apUIbHAsA UIH
reTepoapuiibHas rpymnmna HeoOs3aTeIbHO HE3aBUCUMO 3aMelleHa OJHUM UJU
Heckonbkumu 3amecturensmu: F, CN, CHs, -OCHj3, -C(=0)—CHj3 u -C(=0)—
LUKJIOMIPOTHUIIOM.

R’-GS5:

B npyrom BapuaHTe OCYLIECTBJEHHUS TPYyINMy R’ BBIOUPAIOT U3 TPYIIIBI R*-GS,
cocrosAlen U3

Ci.4-ankuna, -CH,-(Cs_4-nuknoankuna), -CH;-rerepoapuna u —CH,-CH,-C=CH;

r7ie KaXXAbli reTepoapuil BeIOpaH U3 IPYIIbI, COCTOAIEH U3 H30KCA30IUIIa,
THA30JIMJIa U THAUA30JI1Ia; U

rae KaxJaas ajJkuibHas, HUKJIOAJKWIbHAS, ApUJIbHASI UJIU FeTepoapuiibHast
rpymnmna HeoOs3aTeIbHO HE3aBHUCUMO 3aMelleHa OJHIUM HIJIH HECKOJIbKIMU
3amectutensamu: F, CN u
-OCHs.

IIpuMeprl MpPennoOUYTHUTENbHBIX CYOT€HEepUUEeCKHX BAaPUAHTOB OCYLIECTBIEHHUS B
COOTBETCTBHHU C HACTOSAIIMM HM300peTEeHHEeM H3JIOKEHBl B Cledyrolueil tabmuue, rae
Kaxzaas Tpylna 3aMecTUTeNeld Ka)XAOro BapUaHTa OCYLIECTBJIEHMS OIpeJeseHa B

COOTBETCTBUHU C ONIPEACICHUAMU, N3JTOKCHHBIMHA BBILIC!

No A R! R’
1 A-G1 R-G1 R*-G1
2 A-G2 R'-G1 R*-G1
3 A-G1 R-G1 R*-G2
4 A-G2 R'-G1 R*-G2
5 A-G1 R'-G1 R*-G3
6 A-G2 R'-G1 R*-G3
7 A-G1 R'-G1 R*-G4
8 A-G2 R'-G1 R*-G4
9 A-G1 R'-G1 R*-G5
10 A-G2 R'-G1 R*-G5
11 A-G1 R'-G2 R*-Gl
12 A-G2 R'-G2 R*-G1
13 A-G1 R'-G2 R*-G2
14 A-G2 R'-G2 R'-G2
15 A-G1 R'-G2 R%-G3
16 A-G2 R'-G2 R*-G3
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Ne A R' R’
17 A-G1 R'-G2 R*-G4
18 A-G2 R'-G2 R*-G4
19 A-G1 R'-G2 R*-G5
20 A-G2 R'-G2 R*-G5
21 A-G1 R'-G3 R*-G1
22 A-G2 R'-G3 R*-Gl
23 A-Gl R'-G3 R*-G2
24 A-G2 R'-G3 R*-G2
25 A-G1 R-G3 R*-G3
26 A-G2 R'-G3 R*-G3
27 A-G1 R'-G3 R*-G4
28 A-G2 R'-G3 R*-G4
29 A-G1 R'-G3 R*-G5
30 A-G2 R'-G3 R*-G5
31 A-G1 R'-G4 R*-Gl
32 A-G2 R'-G4 R*-G1
33 A-G1 R'-G4 R*-G2
34 A-G2 R'-G4 R*-G2
35 A-G1 R'-G4 R*-G3
36 A-G2 R'-G4 R*-G3
37 A-G1 R'-G4 R*-G4
38 A-G2 R'-G4 R*-G4
39 A-G1 R'-G4 R*-G5
40 A-G2 R'-G4 R*-G5
41 A-G1 R'-G5 R*-Gl
42 A-G2 R'-G5 R*-G1
43 A-G1 R'-G5 R*-G2
44 A-G2 R'-G5 R*-G2
45 A-G1 R'-G5 R*-G3
46 A-G2 R'-G5 R*-G3
47 A-G1 R-G5 R*-G4
48 A-G2 R'-G5 R*-G4
49 A-G1 R'-G5 R*-G5
50 A-G2 R'-G5 R*-G5
51 A-G1 R'-G6 -
52 A-G2 R'-G6 -
53 A-G1 R'-G7 -
54 A-G2 R'-G7 -
55 A-G3 R'-G1 R*-Gl
56 A-G3 R'-G2 R*-G2
57 A-G3 R'-G3 R*-G2
58 A-G3 R'-G3 R*-G3
59 A-G3 R'-G4 R*-G3
60 A-G3 R'-G4 R*-G4
61 A-G3 R'-G4 R*-G5
62 A-G3 R'-G5 R*-G4
63 A-G3 R'-G5 R*-G5
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Ne A R! R’
64 A-G3 R'-G6 -
65 A-G3 R'-G7 -

Cnenyromue TpeanoOYTUTEIbHBIE BapHAHThl OCYIIECTBJIICHUS COEIHMHEHUM
dopmynsr (I) omucanbl ¢ momompbro o0mux Gopmyn (I.1) - (1.2), B KOTOpPBIX

OXBATBHIBAKOTCS JIOObIE UX TAYTOMEPDBI U CTEPECOU3OMEPDI, COJIbBATDBI, THAPATHI U COJIH,

5 B YaCTHOCTH UX (hapMaLeBTUUECKH MPUEMIIEMbIE COJIU.
=
N | 0] H NH
(L1) N™ N \ﬂ/ 2
1 | Z 0] NH
R N
a
NS
(1.2) X N \”/
: | yZ NH
R N

rae B npuBegeHHbx Boine Gopmynax (I.1) - (1.2), rpynma R' seasercs Takoii,
KaK ONpPEAesIeHO BhIIIE.
IIpennoyuTuTEeNbHBIN BAPUAHT OCYLIECTBIEHUS HACTOSIIEr0 H300pEeTEHUs

10 OTHOCHUTCS K COEJUHEHUSIM (HOPMYJIbI

N \N 0 H NH
1)|\ Z
R= N (L,
rae
R' BBIGpaH U3 TpymIBL, COCTOAMIEH U3 MHKIONPONNIa, reTepouukimia u -0-R7;
rae R? BBIOpaH u3 rpynmsbl, coctosmedt u3 C.g-ankuna, -(C.p-ankun)-(Cs.¢-
15 nuknoankuna), -(C.p-ankun)-rerepoapuia u —(Ci.p-ankun)-C=CH;
r7e KaKIblil TeTePOLHKIINI BbIOpAH U3 PYIINbI, COCTOSAIIEH U3 a3€TUIUHMIIA,
NUNEPUINHUIA, TeTPAaruapopypanuia, TeTparuaponupanuia ¥ MOpHOIUHUIA; U
rIe Kaxkaas reTepoLUKIHIbHAs IPyIna Heo0A3aTeIbHO HE3aBUCUMO 3aMelleHa

OJHUM 3aMeCTHuTeJieM, BIOpaHHbIM U3 rpynmbl, cocrosimeit u3 F, CN, OH, CH3,

20  -O-CHj: u
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r7ie KaXXAbli reTepoapui BeIOpaH U3 IPYIMIbL, COCTOSIIENH U3 U30KCA30JIMIIa,
THA30JIUJIa U THAHA30JIMIIA;, U

r7e Kaxaas ajKuJibHas, HUKJIOAJIKWIbHASA, FeTePOLMKINIbHAS UIN
reTepoapuiibHas rpymnna HeoOs3aTeIbHO HE3aBUCHMO 3aMelleHa OJHUM U
Heckonbkumu 3amecturensmu: F, CN, CH;3, -OCH;, —-C(=0)—CH; u —-C(=0)—
LUKJIONPOIHUIOM,

WU K UX COJISIM, IPEANOYTUTEIbHO X (PapMaleBTUYECKHU MTPUEMIIEMbIM COJISIM.

Jpyroi mpenmnouTUTENbHBIH BAPUAHT OCYINECTBJIEHUS] HACTOSINEro H300peTeHus
OTHOCHUTCS K coenuHeHusiM ¢popmyusl (1.1), roe

R' BBIGpaH U3 TpyNIBL, COCTOSIEH 3 UUKIOMPONMMIA, rereponukinia u -0-R7;

rme R”> BeiGpan u3 rpymmel, coctosmmeii u3  Cjg-amkmna, -CHj-(Csy-
nuknoankuna), -CH,-rerepoapuna u —CH,-CH,-C=CH;

r7ie KaXXAbli reTepoapui BEIOpaH U3 IPYIIbL, COCTOSIIENH U3 H30KCA30JIMIIa,
THA30JIMJIa U THAAHA30JIHIIA;, U

r7e Kaxnaas alKuJbHas, HUKJIOAJIKIUIbHAS, apUJIbHAS MU reTepoaprIbHast
rpymnmna HeoOs3aTeIbHO HE3aBHUCUMO 3aMelleHa OqHIUM mii Heckoabkumu F, CN u
-OCHs.

r7ie KaXXAbli reTepOLUKIINI BBIOpaH U3 IPYIMIbI, COCTOSIIEH U3 a3€THANHUIA,
NUIMEepUANHUIA, TeTparuapodypanuia, TeTparuAponupaHuia 1 MoppoauHIIa;, U

r7e Kaxkaas reTepoLUKIMIbHAS IPyIIa Heo0A3aTeIbHO HE3aBUCHMO 3aMelleHa
OJHUM 3aMeCTHTeJIeM, BbIOpaHHBIM U3 rpymmbl, coctosmei uz F, CN, OH, CHs,
-O-CH3;

WU K UX COJISIM, IPEANOYTUTEIbHO UX (papMaleBTUYECKHU PUEMIIEMbIM COJISIM.

HpennhoMTeanHe COCIHUHCHHA I10 I/1306peTeHI/II'O BKJIFOYAKOT:

[>_<,“\ 7\

N= N=
O, H
N
o»_ JNH,
HN
o/\:>_<,” \ /N
N="  N=
O, H
N
o)_ NH
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F
O H
N
O  )=NH
H,N
9
= N
V.
O-N o Y
N=  N=
O H
N
o NH,
HN
N
N/
F_P----/ N= N=
F O, H
N
O  )=NH
H,N
n
PN\
o~
F o
F N
O  )=NH
H,N
5 M UX COJIM, IPEANOUTUTENBHO UX (HapMaLeBTUIECKH TPUEMJIIEMbIE COJH.

OcoO0eHHO TpenmouTHTENbHbIE COEJUHEHHMs, BKJIIOYas WX TayTOMEpPbl H
CTEPEOHM30OMEpBhI, UX COJU WU JIOObIe UX COJBBATHI MJIM THAPATHI OMHCAHBI Jajiee B
SKCIEPUMEHTAJIbHOM pa3jese.

CoenuHeHHs COTJaCHO U300PETEHUIO MOKHO MOJYYUTh C MOMOIIBIO

10 UCIIOJIb30BAHUS CIIOCOOOB CHHTE3a, KOTOPbIE H3BECTHBI CIIELUAINUCTY B TaHHOU
00JIacTH U OTIMCAHBI B IUTEPATYPE MO OPraHMYecKoMy CUHTe3y. [IpeanoyTurenpHo,
COEAMHEHUS MOJYUYa0T aHAJOTHYHO CIOoco0aM MojydeHusi, KoTopblie 6osiee moapoOHO
ONHCaHbl HUKE, B YACTHOCTH, KaK ONMHCAaHO B 3KCIIEPUMEHTAIbHOM pasjele.

TepmuHEBI M onpeaesieHus

15 Tepmunam, HE OnpeAENIEeHHBIM KOHKPETHO B HACTOsILIEN 3asiBKe, CIEAyeT AaTh
3HAYEHUS, KOTOPbIE Aajl Obl CIIEIIMANNCT B JAHHOW OOJIACTH B CBETE PACKPBITUS U

KOHTEKCTA. O}.‘[H&KO, KakK UCIOJB3YCTCA B ONMMCAHUU, €CJIM HC YKa3aHO UHOC,
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CIeAyrLIie TEPMUHBI UMEIOT YKa3aHHOE 3HAUYC€HHUE, U COOTI0AI0TCS CIEeNYIOIIHe
yCIJIOBHBIE 000O3HAUYEHUSI.

Tepmunbl "coenuHeHne(COEUHEHHs) B COOTBETCTBHH C HACTOSIIUM
uzobperenuem", "coenqunenue(coenuuenus) popmyssr (I)",
"coenuHeHne(CoeqUHEHHUs ) IO U300 peTeHn0" U ToMy mogoOHOe 0003HAYAIOT
coenuHeHus Gopmysl (I) B COOTBETCTBUH C HACTOAIUM H300peTEHUEM, BKIIOYAs UX
TayTOMEPBI, CTEPEOU30OMEPHI U X CMECU M UX COJIHU, B YACTHOCTHU HX
(bapMaLleBTUYECKHU MTPUEMIIEMbIE COJIM, U COJbBATHI U THAPATHI TAKUX COEIUHEHMUIA,
BKJIFOYasi COJbBATHI U THAPATHI TAKUX TAYTOMEPOB, CTEPEOU3OMEPOB U UX COJIEH.

Tepmunsl "neuenue" u "Tepanus" oXBaThIBAIOT KaK MPEBEHTUBHOE, TO €CTh
npodUIAKTUUECKOE, TAK U TEPANEeBTUUECKOE, TO €CTh JIeueOHOe U/HIIH NaJNIMaTHBHOE
nedenune. Takum oOpa3zom, TepMHUHBI "edeHne" u "Tepanus” BKIOYAIOT
TEepaneBTUYECKOE JICUCHUE MALUEHTOB, Y KOTOPBIX YK€ Pa3BUIOCh YKa3aHHOE
COCTOSIHHE, B YACTHOCTHU B SIBHOM BHUJE. TepaneBTUUECKOE JIEYEHHE MOXKET
NPEeACTaBIATh COOOH CHUMITOMATHYECKOE JIEUEHUE, sl 00JIerdeHusi CHMITOMOB
crenupUIeCKOro COCTOSHUS, UM 3THOTPOIMHYIO TEPAIHIO, sl O0palleHnus uiu
JaCTUYHOTO OOpaleHUsi CAMIITOMOB COCTOSIHHUS MJIM OCTAHOBKH WJIH 3aMeJIEHHUS
nporpeccupoBanus 3aboneBanusi. Takum 0Opa3oM KOMIIO3ULNHU U CIIOCOOBI
HACTOSIIEero H300pEeTEeHNUsI MOXKHO MCIIOJIb30BATh, HAIIPUMED, B Kau€CTBE
TEpPareBTUYECKOr0 JIEYEHUs B TEYEHHE ONPEEIEHHOIO Iepruoa BPEMEHH, a TAaKXKe B
KadecTBe AJuTenbHOl Tepanuu. Kpome Toro, repmunsl "neuenue” u "repanus"
BKJIFOYAIOT NPOPUIAKTUYECKOE JICUCHHE, TO €CTh JICUCHHE NALUeHTOB C PUCKOM
Pa3BUTHS BBIIIEYTOMSHYTOI'O COCTOSIHUS, TAKMM 00pa3oM CHHIKAsi YKa3aHHbBINA PUCK.

Korna »To m3o0pereHrne OTHOCUTCS K NALMEHTaM, HYXAAOIIUMCS B JIEYEHHH,
OHO OTHOCHUTCS MPEXKJE BCEro K JICUCHUIO MIIEKONUTAOIUX, B YACTHOCTH JIFOAEH.

Tepmun "repaneBTuuecku 3¢ PEeKTUBHOE KOJTUYECTBO" O3HAYAET KOJIUUYECTBO
COEAMHEHUS MO HACTOsIEMY H300peTeHHUI0, KOTopoe (1) JIEYUT UJIH NMPEeNOTBPaLIaeT
KOHKpeTHOe 3a00JieBaHUE WIIN COCTOsIHUE, (11) ocnabnsier, yaydaer Uil yCTpaHser
OJIMIH WUJIM HECKOJIbKO CUMIITOMOB KOHKPETHOTO 3a00JI€BaHUs NI COCTOSIHMS, niH (ii1)
NpeaOTBPAINAET UIIH 3aIeP)KIUBAET HAYAJIO OJHOTO UJIM HECKOJIbKUX CUMITOMOB
KOHKPETHOTO 3a00JI€BaHUsI UM COCTOSIHUSI, OMMMCAHHBIX B HACTOSIIEH 3asBKe.

TepmuHbl "MOoAyNHUPOBaHHBIN" UK "MOAYIUPYIOIUI", UIN

"MonynupyeT(MOAYIUPYIOT)", KaK UCIONb3yETCSl B HACTOSILIEH 3asBKe, €CIIH He
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yKa3aHO WHade, OTHOCATCA K mHruouposanno AOC3 ogHUM UIH HECKOJIbKUMHU
COEAMHEHUSMH 10 HACTOALEMY U300pETEHHUIO.

Tepmunsl "onocpenosanublil” uiau "onocpenyrmuin" unu "onocpenyoT”, Kak
UCIIOJIb3yEeTCs B HACTOsIIIEH 3asBKe, €CJIU He YKa3aHO MHOE, OTHOCUTCS K (1) JIEUSHHIO,
BKJIFOYAsi MPOPUIAKTUKY KOHKPETHOTro 3a00eBaHus MU COCTOsIHUS, (i1) ocnabieHue,
yJIy4lLIeHUEe UJIM YCTPAHEHHE OJHOTO U 0OJbIle CHUMIITOMOB KOHKPETHOTO
3a00IeBaHUs MJIU COCTOSIHUS WK (111) MpeJOTBpAIleHUs WU 3a1ePKKU Havaja
OJTHOTO MJIM HECKOJBKUX CHMIITOMOB KOHKPETHOTO 3a00JIEBAHUS HJIM COCTOSHUS,
ONMCAaHHBIX B HACTOSIILEHN 3asBKE.

TepmuH "3ameleHHbIN", KaK HCIIONAb3yeTCs B HACTOsAIIEH 3asiBKe, O3HA4YaeT, 4YTO
T000H OMH MM HECKOJIBKO aTOMOB BOAOPOIa HA OO0O3HAUYEHHOM aTOME, pPaguKae
win (parMeHTe 3aMEHEH Ha BBIOPAHHBIA U3 YKa3aHHOW IPYNIIbI, IPH YCIOBUH, YTO
HOpMaJibHasl BAaJIEHTHOCTh aTOMa HE MPEBBIIIEHA U YTO 3aMEHA MPUBEIET K
COEAMHEHUIO C MPUEMIIEMON CTaOUIbHOCTBIO.

B rpynnax, pagukanax win ¢parMeHTax, ONpeaeJeHHbIX HIKE, KOJTHIECTBO
aTOMOB YTJIepOJia YacCTO yKa3bIBaeTcs nepexn rpynmnoii, Hanpumep, Ci.¢-alKui
O3HA4YaeT aJKUJIbHYIO IPYNIY WJIH paguKal, coaepkamui ot 1 1o 6 aToMoB yriepona.
B obmem cnygae nuist rpynm, coaepikamux 1Be UK 0ojee MOATPYII, NOCIeHSA
Ha3BaHHas MOATrPYIIA SBISETCS MECTOM NPUCOEANHEHHS PaJNKaIOB, HAIIPUMED,
3amectuTenb "apui-Ci.3-ankui-" o3HavaeT apHIbHYIO TPyHNy, KOTOpas
npucoequHeHa K Ci.3-aJIKUJIbHON IpyMnie, MocieaHss U3 KOTOPBIX NPUCOEANHEHA K
ANPY UIIM K TPYIIE, K KOTOPOH MPUCOEUHEH 3aMECTUTENb.

B cnydae, ecnu coenMHEHHE MO HACTOSIEMY M300pETEHUIO MPEICTABICHO B
BHUJl€ XMMUYECKOTO Ha3BaHUs U B BUAE GOPMYJIbI, B Cliydyae JI0OOTO HECOOTBETCTBUS,
dbopmya UMeeT MPEeuMyLIECTBEHHYIO CUITY.

3Be3109Ka MOXKET OBITh UCIOJB30BaHA B MOAGOpMYIax it 0003HAYCHUST MECTA
NPUCOCIUHEHHUS K SIIPY MOJEKYJIbI, KaK OMPENeIeHO.

Hywmepanust aTOMOB 3aMeCTUTEJIsI HAUWHAETCS C aTOMa, KOTOPBIH SABIsAETCS
OMMKalIuM K SIAPY HUTH K TPYIIE, K KOTOPOH MPUCOEINHEH 3aMeCTUTEb.

Hanpuwmep, Tepmun "3-kapOokcunponuiabHasi- rpynmna" npeacrasiseT coOoi

CIEAVIOIIUI 3aMECTUTENb!

1 3

/\/\H/OH
2

O
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rae KapOOKCHTpyIIa MPUCOEANHEHA K TPETbeMY aTOMY Yriiepoa MPOMUIbHON

rpynnbl. Tepmunsl "1-metunnponunpHas-", "2,2-auMeTunnponuiabHas-" uin

"UMKJIONPONMUIMETHIIbHAS-" TPYIIa MPEeACTABISIOT COOOH ClieAyOI e TPYIIIbL:

123
T CH
3 *
*)\/CHs */5(
1 2 3 H,C CH, —Q

2 2

3Be3104Ka MOKET ObITh UCTIOJIb30BaHa B moadopmMynax s o003HaAYEHUS MeCTa
NPUCOCMHEHHS K SIIPY MOJIEKYJIbI, KaK ONMPENeIeHO.

B onpenenennu rpynmnsl TepMuH "rae kaxaas X, Y u Z rpynna HeoOs13aTeIbHO
3aMelneHa" U TOMy Nogo0OHOe O3HA4YaeT, YTO Kaxaas rpymnma X, kaxknaas rpynna Y u
Kaxknas rpynmna Z nudo Kaxkzaas B Ka4eCTBE OTAENbHON rpynibl, 1100 Kakaas B
Ka4eCTBE YaCTH COCTABHOW IPYIITBI MOXKET OBbITh 3aMEHEHA, KaK ONPeeIeHO.
Hanpumep, onpenenenune "R o6o3nauaer H, C;_z-ankun, Cs.¢-uuknoankui, Cs.¢-
nukI0anKui-Ci . z-ankun unu Ci_z-ankun-O-, rae Kaxaas ajlkuibHas rpynmna
HeoO0sA3aTeIbHO 3aMELIeHa OJHUM MM HECKOAbKMMH L™, uau T.1. 03HA4aeT, 4To B
Ka)XIOW M3 BBILIENEPEUYNCIEHHBIX IPYII, KOTOPbIE COAEPKAT TEPMHUH AJIKHII, TO €CTh B
Kaxxao# u3 rpynmn, Takux kak Ci.z-ankui, Cs.g-uukaoankui-Ci.z-ankun u Cj.3-aaku-
O-, anKuIbHBIA parMeHT MOKeT ObITh 3amernen L | kak ompeneneHo.

B nanpHelimmemM TepMUH OMLMKINYECKUH BKIIOYAET TOHATHE
CIIUPOLUKINYECKUH.

Ecnu cneumnanpHO HE yKa3aHO, B ONMUCAHUU U NpuiaraeMoi gopmyie
n3o0peTeHusi, JaHHAs XUMU4YecKasi (OpMyJia MJIM Ha3BaHUE OXBATHIBAET TAYTOMEPHI U
BCE CTEPEO, ONTUYECKHUE U FEOMETPUYECKHUE H30MePhI (HapuMep, SHAHTUOMEPHI,
nuacrepeoMepsl, E/Z-u30mMepsl U T.1.) U UX parieMarhl, a TAK)KE CMECH B PA3JITUYHBIX
NPOMOPIHUAX OTAEJIbHBIX SJHAHTHOMEPOB, CMECH THACTEPEOMEPOB HIJIM CMECH JII000i u3
BBILIENIPUBECHHBIX JOPM, 1€ CYLIECTBYIOT TAKHE U30MEPbI U SHAHTHOMEPHI, & TAKKE
COJIH, BKJIFOYAsl UX (papMareBTUYECKU MPUEMIIEMbIE COJIU U COJIbBATHI, TAKHE KaK
HalpuMep TUAPATHI, BKJIKOYas COJIbBATH CBOOOIHBIX COCNMHEHHUH WU COJIBBATHI
COJIEN COEIMHEHUS.

®paza "papmMaLeBTHUESCKH MPUEMIIEMBINH" UCIONIB3YETCSI B HACTOSIIIEH 3asBKe
11t 0003HAYEHUS TeX COeAUHEHUH, BEIEeCTB, KOMIIO3UIIUN U/UIN JIEKapCTBEHHBIX

dbopM, KOTOpbIE B paMKaxX 3ApaBOT0 MEIULIMHCKOTO CYKAEHUS MOAXOMST JJIsl
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UCIIOJIb30BAHUSA NIPU KOHTAKTE C TKAHSIMH JIIOAeH U )KUBOTHBIX 0e3 upe3MepHOil
TOKCUYHOCTH, Pa3ApakeHHs], aJlIEprUUeCKON peakiuy Wik ApYyrux npodsiem uiu
OCJIO)KHEHUH M COpPa3MepHBbI C Pa3yMHBIM COOTHOIIEHHEM IOJIb3bl/PUCKA.

Hcnonp3yemblil B HacTOsIEH 3asiBKe TEPMUH "(dapManeBTUUECKH IpUeMIIeMbIe
coNn" OTHOCUTCS K NPOU3BOJHBIM PACKPBITHIX COEIMHEHUH, IIe UCXOIHOE
coeMHeHne MOAU(PUIIMPOBAHO MyTEM MOJYUEHHUS €r0 KMCIOTHBIX UJIH OCHOBHBIX
coneii. [Ipumeps! papMaeBTUUECKU MPUEMIIEMbBIX COJIEH BKJIIOYAIOT, HO HE
OTPaHUYHUBAIOTCS UMH, COJIM MUHEPAJbHBIX UJIN OPraHNYE€CKUX KHUCJIOT OCHOBHBIX
OCTaTKOB, TAKUX KaK aMHUHBI, IEJOYHBIX UJIN OPraHNYECKUX COJIell KHUCIBIX OCTATKOB,
TaKUX KaK KapOOHOBBIE KHCJIOTHI, U TOMY MOJO0HOE.

dapmMaLeBTHYECKU MPUEMIIEMBIE COJIM HACTOSILIEr0 H300PETEHHSI MOTYT OBITh
CUHTE3UPOBAHBI U3 UCXOAHOI'O COEJUHEHUS, KOTOPOE CONEPKUT OCHOBHOM UIU
KHCJIOTHBIN ()parMeHT C MOMOLIbI0 OOBIMHBIX XUMHUUYECKUX criocoboB. Kak mpasuio,
TaKH€ COJIM MOJKHO IMOJIYYUTh MyTEM BBEJCHUS B PEAKLIHMI0 CBOOOAHBIX KHCIOTHBIX
WJIU OCHOBHBIX (POPM 3TUX COEMHEHUH C JOCTATOYHBIM KOJIHYECTBOM
COOTBETCTBYIOILEr0 OCHOBAaHUS UJIM KUCJIOTHI B BOJAE UJIU B OPraHUYECKOM
pazbaButese, TAKOM Kak 3 up, STHIALETAT, ’TAHOJ, U3OMPOMAHOJ WU all€TOHUTPHII,
U UX CMECH.

Conu Apyrux KUCJIOT, UeM yIOMSHYThIE BbILIE, KOTOPblE, HAIPUMEP, IPUTOJHBI
JJTIs1 OYUCTKH HIIM BBIIEJICHHUS] COEJUHEHHH IO HACTOSIIIEMY H300pEeTeHUI0, TaKXKe
COCTABIISIIOT YaCThb U300 peTeHUSI.

TepmuH ranoreH oObiuHO 0003HaUaeT GPTOP, XJIOp, OPOM U HOI.

Tepmun "Cip-ankun", rae n mpeacTtasisier codoi nenoe uucio ot 1 go n, nubdo
OTZENbHO, TNO0 B KOMOWHAIIUMY C APYTUM paguKajoM 0003HAYaeT alMKIUYECKUH,
HACBIIIEHHBIN, Pa3BETBJIEHHbIN U JUHEWHBIN YIIEBOJOPOIHBIN paguKal ¢
1 - n atromamu C. Hanpumep, Tepmun C)_s-anakun oxsaTeiBaeT panukaisl H;C-, H;C-
CH;-, H;C-CH,-CH;-, H;C-CH(CH3;)-, H;C-CH,-CH,-CH;-, H;C-CH,-CH(CH3)-,
H;C-CH(CH3)-CH;-, H3C-C(CHs),-, H3C-CH,-CH,-CH,-CH,-, H;C-CH,-CH,-
CH(CH3)-, H3C-CH,-CH(CH3)-CH,-, H;C-CH(CH3)-CH,-CH;-, H3;C-CH,-C(CHj3),-,
H;C-C(CHj3),-CH,-, H;C-CH(CHs3)-CH(CH3)- u H;C-CH,-CH(CH,CH3)-.

Tepmun "Cs_y-mukI0anKuI", TA€ N MpeacTaBisier cOOOH 1esioe 4ucyio oT 4 10 n,
au0o0 oTAeabHO, MO0 B KOMOWHALMY C APYTUM PaguKaioM 0003HAaYaeT MUKIUYESCKUH,
HAaCBIIEHHBIN HEpa3BETBJIEHHBIN yriaeBOAOPOAHBIN pagukan ¢ 3 - n atomamu C.

Iuknuueckas rpymnmna MOXeT ObITb MOHO-, OH-, TPU- HJIM CIIUPOLUKJINYECKOMH,



10

15

20

25

30

-23 -

HanOoJiee MpeAnOYTUTENPHO MOHOIUKINYECKOH. [IpruMephl TaKUX LHUKIOATKUIbHBIX
IPYII BKIOYAKT MUKJIOMPOIIII, HUKIOOYTHI, LUKIOMEHTH, LIUKJIOTeKCHUJI,
LUKJIOTENTUI, HUKJIOOKTHJI, IUKJIOHOHMJ, HUKJIonoAenu, Ourukno[3.2.1.JokTun,
cnupo[4.5]neunn, HOpIUHUI, HOPOOHMII, HOPKAPIIL, AAAMAHTHII, U T.J.

MHorue U3 NpuBeIeHHBIX BbILIE TEPMUHOB MOTYT HEOJHOKPATHO
UCIIOJIb30BAThCS B OMpeaeaeHnH (OPMYJIbl UM TPYIINbI U B KAKJIOM CJIy4yae UMEIOT
OJTHO M3 3HAYEHU, YKa3aHHBIX BbILIE, HE3ABUCUMO JPYT OT Jpyra.

Bce octaTku M 3aMeCTUTENH, KaK ONPEAeNIeHO BbILIE U HIXKE, MOTYT OBbITh
3aMeIeHbl OTHUM I HECKOJbKUMH aToMaMu F.

DapMakoJOruyecKasi AKTHBHOCThb

AKTHUBHOCTb COEUHEHUN MO U300PETEHUIO MOXKET OBITh MPOAEMOHCTPUPOBAHA C
HUCTIOJIb30BaHUEM cienyrmero ananuza AOC3:

Buoxumuueckuii anaaus AOC3

Ananmnz MAO-Glo™ (xommepuecku poctynen or PROMEGA, #V1402)
obecreunBaeT YyBCTBHUTEJIbHBIH METOJ HU3MEPEHUsS AKTHMBHOCTH MOHOAMHHOKCHIA3bl
(MAO) (Valley, M. P. u ap., 2006, Anal. Biochem. 359: 238-246) u3 pa3iaum4HbIX
TKaHell, OMOJOTHYECKUX JKUAKOCTEH MM PEeKOMOMHAHTHBIX 3KCIPECCUPOBAHHBIX HIIU
OuMINEeHHbIX (epMeHTOB. B KkadecTBe cyOcTpaTta HMCHONB30BAIU IMPOU3BOIHOE
monudepuna  kyka  ((4S)-4,5-nurunpo-2-(6-rugpokcudeH30Tnaszonau)-4-Tua3on-
KapOOHOBask KHCIJIOTA), KOTOPOE OKHCISAETCs B MepBUYHOM amuHo(pparmente. Ilocie
CIIOHTAHHOH OJJMMHHALIMU W KAaTaJIU3UPYEMOU 3CTepa3oll peakuwu, MeTadoyu3m
monudepuna mouudpepasoil perucTpupoBaiu Kak curuan aktuBHoctH AOC3.

Hnst onpenenenust akTuBHOCTH AOC3 unm >(p¢PeKTHBHOCTH HMHTUOUPOBAHUS
COEIUHEHUSMHU, UHTHOUTOPHl - coeauHeHus pactBopsiin B IMCO u moBomunu 1o
COOTBETCTBYIOIIEH KOHIIEHTPAINU aHaiu3a peakuoHHbIM Oydepom (50 MM HEPES,
5 MM KCl, 2 mM CaCl,, 1.4 mM MgCl,, 120 mM NaCl, 0.001% (06./06.) Teun 20,
100 mxM TCEP, pH 7.4). AnuxBoty 3 MKJ pa30aBieHHs COCNMHEHUs NOOaBISAIU B
384 nynounsii mnanmet (Optiplate, PS, mnockoe nuo, Genviii, PERKIN ELMER,
#6007290) ¢ koneunoi koHuenrpamnueit JMCO 6.6%. PekoMOWHaHTHBIE KJIETKH
CHO, cBepxskcnpeccupyromue ¢epmeHt AOC3 uyenoseka (1500 xkyeTOK/NMyHKY),
mbimmu (1000 knerok/nyHky) unm Kpbickl (500 kieTok/nyHKy), pa3OaBusiu B
peakunoHaoMm Oydepe u nobapnsnu B odoveme 15 Mka B nynku. [locne mHkyOanum B
teuenne 20 munyT npu 37°C, nmobasisinu 2 mka cydbctpara MAQO (pacTBOPEHHOTO B

JAMCO mnpu 16 MM, noBoauiu 10 KOHLEHTPALMU aHAJIN3a B peaKLUOHHOM Oydepe 1o
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KOHEUYHOH KOHIeHTpanuu aHainu3a 20 MKM) U JOONOJHUTENBPHO HMHKYOUpPOBAJIU B
teueHue 60 munyT npu 37°C. Merabonusm cyOctpara onpenensiercss nodasienuem 20
MKJI JeTeKTHpyrmel cMmecu, koTtopas Obuia oOpa3zoBaHa pobaBieHueMm Oydepa mis
BoccraHoByeHuss ¢ screpazoii (PROMEGA, #V1402) k peareHTy IJs BBIABJICHHS
monupepuna (PROMEGA, #V1402). ITocae mukyOaunmonHoro nepuona B 20 MHHYT
JIOMHUHECIIEHTHBIN CUTHAJ M3MEPsUIH C ITOMOIIBbI0 MHOrOKaHalIbHOTO puaepa Envision
2104 Multilabel Reader (PERKIN ELMER).

AnbTepHATHBHBIE aHANU3bl ISl OmNpenesieHus (HEepMEHTATUBHOH AaKTHBHOCTH
AOC3 MOryT mpencTaBisiTh CoGOH 3KCTpakmuio ' 'C-MEYEHOro MPOAYKTA PEaKIHH
OensunamuHa unu peakunro Amplex Red Monoamine Oxidase (Molecular Probes,
Netherlands), kax onucano B Gella u np. (Gella, A. u np., 2013, J. Neural Transm.
120: 1015-1018).

Coenunenus obmeit Gopmyisl (I) cornacHo U300peTEHUIO, HAIPUMED, UMEIOT
3HaueHus ICsy Huske 5000 HM, ocobenno Huske 1000 HM, npeanoYTUTENBHO HUXKE
300 M, Hanbonee npeanoytTutenpbHo Hke 100 HM.

Bbuoxumuueckui anaausz AOC1

Anann3z Amplex® Red (moctynusiit or Thermo Fisher Scientific) oGecneunBaer
YyBCTBUTENbHbIH MeTron  oOHapyxkeHus H;0,, oOpasyromerocs BO  Bpems
(dbepMEeHTATUBHBIX peakUHni, TaKUX KaK OKHcjIeHHe amuHa, kataausupyemoe AOCI.
Pearent nns amanusa mnpexnctaBiseT coOoit OecuserHsili cybOcrpar (N-anerun-3,7-
AUTHAPOKCU(PEHOKCA3UH), KOTOPBIH pearupyer B crexuomerpuu 1:1 ¢ mepokcuaom
Bonopona (H,O;) nns monydenuss (iayopecueHTHOro kpacurens pesopydpuna (7-
rUApOKCcU( eHOKCAa3UH-3-0H, BO30y)KaeHne/sMuccusi Makcumym =570/585 um).

Hdns onpenenenust aktTuBHOCTH AOC1 wunu umHrubupyromed 3¢QekTUBHOCTH
coenuHenuss AOC1 unruburopsl coenuHenus pactBopsiroT B JIMCO u moBoasiT 1o
COOTBETCTBYIOIIEH KOHLEHTPALMH aHAJU3a C MOMOLIbI0 peakiuoHHOro Oydepa (100
MM ¢ocdara marpus, 0.05% Pluronic F-127 (#P3000MP Sigma-Aldrich), pH 7.4).
AnukBoTy 3 MKJ pazbaBieHus coeauHeHus n00aBisinu K 384 NYHOYHOMY IUIAHIIETY
(Optiplate, PS, mmockoe nHo F, wuepnsiii, PERKIN ELMER, #6007270) B
koHuentpauuu JIMCO 6.6%.

AnmukBoty ¢epmenta AOC1 (#8297-A0-010, R&D Systems) orrauBanu Ha
abny, pazbaBisiiu B peakuuoHHOM Oydepe, u mobapnsiiu B odbeMe 7 MKI B JYHKHU C
NOJIyYeHHEM KOHEYHOW KOHIeHTpanuu B aHanu3e 1 Hr/nyHky. Ilocne uakyOamuun

uHruburopa u ¢epmernra B TeueHue 30 wmuHyr npu  37°C, HauuHaAeTCH
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dbepmeHTaTHBHAs peakus ¢ nobasiaenueM 10 Mk peaknuoHHol cmecu Amplex® Red
(koHeuHass koHHeHTpanusa aHanu3a: 100 MM ¢docdara matpusa, 120 MM Amplex®
Red reagent (#A22177 Molecular Probes), 1.5 en./mn nepoxcunassl xpena (#P8375
Sigma-Aldrich), 200 mxM nyTpecuuna (#P7505 Sigma-Alrdich), 0.05% Pluronic F-
127 (#P3000MP Sigma-Aldrich), pH 7.4, 37°C).

IMocne wHkybOanuu B Teuenue 30 muHyT npu 37°C merabonusm cyOcTpara
OTNpeNeNsiii HEeNOCPEeACTBEHHO (Miu mocje ao0aBjieHUsT U30bITKA HWHTHOUTOpA
aMHUHOKCHa3bl) ¢ momombio ¢uwoopecuentHoro puznepa (Ex 540eM/Em 590HM),
takoro kak Envision 2104 Multilabel Reader (PERKIN ELMER).

B cnenyromeit Tabnune npencraBieHa akTHBHOCTD, BeIpakeHHast kak [Cso (HM)
COEMHEHUH B COOTBETCTBUH C U300peTeHuneM, rue 3nauenus: 1Csy onpeneneHsl B
aHanuzax AOC3 u AOCI, kak onucano Beime. Tepmun "[Ipumep" oTHOCUTCS K
HOMEpaM NMPUMEPOB B COOTBETCTBUH CO CIEAYIOLUIUM SKCIEPUMEHTAIbHBIM Pa3/IeJIOM.

Tabnuna 1: buonornueckue naHHbIE COEAUHEHHUI MO HACTOSIEMY U300pPETEHHUIO,

nonydeHHsle B ananuszax AOC3 u AOCI.

HpnMep AOC3 IC50 AOC1 IC50 HpnMep AO0C3 IC50 AOC1 IC50
01 27 sM 7604 1M 20 5 eM 7207 «M
02 10 ’M 8074 1M 21 4 1M 3192 uM
03 8 EM 8034 1M 22 3 eM 2374 uM
04 5 eM 1723 uM 23 2 sM 3817 uM
05 15 sM 2392 uM 24 4 1M 1585 kM
06 15 kM 10163 utM 25 3 uM 483 uM
07 5 EM 2011 eM 26 3 eM 2520 1M
08 4 aM 2689 kM 27 4 uM 3770 .M
09 7 sM 1415 usM 28 15 sM 3288 sM
10 11 sM 3478 M 29 2 iM 659 HM
11 5 eM 2394 uM 30 3 eM 978 M
12 5 eM 7530 aM 31 3 eM 612 aM
13 2 M 1479 uM 32 2 ’M 710 1M
14 3 sM 1336 M 33 3 eM 899 1M
15 8 kM 5194 1M 34 2 iM 503 1M
16 9 stM 718 sM 35 3 eM 1022 uM
17 5 eM 3616 ’M 36 5 eM 1153 eM
18 3 sM 1401 eM 37 3 eM 227 uM
19 9 utM H.O. 38 3 eM 322 1M

Oxcnpeccust AOC1 u pepMeHTaTHBHAA AKTUBHOCTH B OCHOBHOM
00HapYKMBAIOTCS B KUIIEYHUKE, IUIALIEHTE U Moykax. PepMeHT KaTaIu3upyeT
OKHCJIEHHE IEPBUYHBIX AMHUHOB, MMOJYYEHHBIX U3 IMUIIH, U 3aIMUINAeT UHAUBHAYYMA OT

kapauomerabonuueckux 3¢ pexkToB rucraMuHa, NyTpeCclUHa, TPUNITAMUHA U
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kanaBepuHa. Marn6uposanue AOC1 MOXeT NpUBECTU K YXYAIIEHUIO TOJEPAHTHOCTH
K IPUHATOMY THCTAMHUHY, YTO MPHUBOAUT K MOBBIIIEHNUIO YPOBHEH r'HCTaMUHA B IJIa3Me
U TKaHSX, KOTOPbIE MOTYT BbI3bIBATh HEXEJATEIbHbBIE SIBJICHUS WM HEXKeJlaTeJIbHbIe
no0o4Hbie 3G (HEeKThI, TAKNE KaK CHUKEHUE apTepHAIbHOTO JABJICHHUSI U KOMIIEHCALIHS
3a CYET YBEJUYEHHs YaCTOThI CEPACUHBIX COKPALIEHUH, TAXUKapAUs, TOJOBHAs OOb,
NOKpPAaCHEHHE, KpanuBHHUIIA, 3y, OpoHXOcna3M u ocTaHoBKa cepaua (Maintz L. and
Novak N. 2007. Am. J. Clin. Nutr. 85:1185-96). I[Tocnenctust uaru6uposanus AOCI
B COYETAHHUH C MPUEMOM I'MCTAMHHA OBLJIU MPOJEMOHCTPUPOBAHBI B 3KCTIEPUMEHTAX CO
ceuHbsMU: [Tocne nabekuu nHrudburopa AOC1 amunoryanunusa (100 mr/xr) u
NPUHYIUTEIbHOTO BBECHHS Uepe3 30H] rucTaMuHa (2 MI/Kr) SKUBOTHBIE UMEJH
NOBBILIEHHBIH YPOBEHb 'MCTAMHUHA B KPOBU COMPOBOXKAAEMBIH NaJEHHEM
apTepUaNBbHOTO IaBIICHUS, YBEIUUYCHHEM YaCTOThI CePIEUHBIX COKpAIlCHUH,
NOKpPacHEHHEM, pBOTOH U cMepThio (3 u3 15 xuBoTHBIX) (Sattler J. 1988. Agents and
Actions, 23: 361-365) B 3kcriepIMeHTaNbHBIX yCI0BHUAX. HemepeHocuMOCTh
TUCTaMUHA Y JIFOJIeH aCCOMMUPOBANIaCh ¢ MyTalUsAMU B mpomMoTopHoit obnactu AOCI,
YTO NPUBOAUIO K cHUkeHuto skcnpeccun MPHK u aktusnoctu AOC1 B nnaszme
(Maintz u np. 2011. Allergy 66: 893-902).

ITosTomy menbio n300peTeHust ObIIO obecreueHne COeTUHEHHUI ¢ HU3KOH
akTuBHOCTBIO HAa AOCI, a5 Toro, yToObI N30€XKaTh TAKUX HEXKEJNAaTeIbHbIX MOOOYHBIX
3 dexToB.

Taxum obpazom uzmepsiin akTuBHOCT AOC1, 1 HeokuAaHHO OBLIO
0OHapy»XeHO, YTO MUPUANHUIbHbIE COEAUHEHHS IO HACTOALEeMY U300peTeHNI0
MPOSIBISAIOT BBICOKYIO CEJIEKTUBHOCTH N0 oTHOIeHnto kK AOCI.

B Hacrosimee BpeMst BBIACHUIOCH, YTO, HEOKUAAHHO, COeTUHEHUS 110
HacTOosIEeMYy H300peTeHUIo Oosiee ceieKTUBHBI Mo oTHOomeHu kK AOCI, yem
COOTBETCTBYIOIINE COEAUHEHHS MPEANISCTBYIOIEro YPOBHS TEXHUKH, KaK OMMUCAHO B
EP 2 695 881, To ecTh 3ameHa prop3aMenieHHOro PeHMILHOTO pparMenTa
(pacrmonoXeHHOTro PSANIOM C T'YaHHUAUHOBOW (PyHKLHMEH) HA MUPUIHHUIBHBIA (parMeHT
MPUBOAUT K COEAUHEHUSIM C TIOBBIIIEHHON CEIeKTUBHOCTHIO 10 oTHOmEeHuo Kk AOCI,
He BJIUsIsA HAa aKTUBHOCTD Mo oTHOoIEeHUI0 K AOC3. CelneKTUBHOCTb IO OTHOLIEHUIO K
AOCI1 trectuposanu B cooTBeTcTBUU ¢ aHaIu3oM AOC], kak OMUCaHO BHIIIE.

Tabnuua 2: buonorndeckue naHHble HEKOTOPBIX coenuneHui EP 2 695 881 (B
coorBercTBUU ¢ WO 2012/124696), nonyuennsie B aHanuzax AOC3 u AOCI, xak

ONMUCAaHO BBILIEC, U CPABHECHUEC C COOTBETCTBYHOLMUMHU COCANHCHUAMMA 10 1/1306peTeHm0.



-27 -

CpaBHuTeJIBHOE
I1Cs I1Cs coearHEHHE IO
Crpyxrypa AOC3 | AOC1 |  macrosmemy
H300peTeHHI0
H,N
H,C N NH
? —\o—</ \ HN>= [Ipum. 5:
= >=o 6 M | 60 HM | ICs9o AOC3: 15 'M
v o ICso AOC1: 2392 uM
ITpum. 136, cTp. 235
H,C—0 H,N
N NH
\, 0\ HN>: Mpum. 10:
= >=o 6 M | 97 uiM | ICso AOC3: 11 uM
. o ICsp AOC1: 3478 uM
ITpum. 197, cTp. 243
H,N
H,C N NH
N, ‘<>N_</ \ HN>= Tpum. 13
= >=o 1uM [100 sM | ICso AOC3: 2 M
c o ICsp AOC1: 1479 uM
IIpum. 63, ctp. 227
2N>:
/\ N NH
_</ \ HN [pum. 14:
= >=o 1uM 174 sM | ICso AOC3: 3 kM
F o ICso AOC1: 1336 uM
ITpum. 81, cTp. 229
H,C HN
N N NH
O>/'— O_\O_( \ HN>\_ : Tpum. 37:
N= >=O 1 eM 6 EM IC50 AOC3: 3 ’M
o IC50 AOCI: 227 aM
ITpum. 11, crp. 221
<g~ C>—\ \ >=NH Tpum. 38:
—</ 1uM | 8uM | ICs) AOC3:3 uM

>—_—

IIpum. 74, ctp. 229

Coenunenus obmeit Gopmysl (I) B COOTBETCTBUU ¢ U300pPETEHUEM U UX

COOTBETCTBYIOIINE COJIH, C y4ETOM UX criocoOHocTH nHrnouposatb AOC3, npuroaHsl

IJIs1 IEUYEHUS, BKIIFOUast NPOPHIAKTHUYECKOE JeYeHHEe, BCeX 3TUX 3a00IeBaHUN HIIH
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COCTOSIHHH, KOTOPBIE MOTYT OBITh BBI3BaHBI UJIU KOTOPBIE OMOCPEAYIOTCS
uHruouposanuem aktuHoctu AOC3.

CooTBEeTCTBEHHO, HaCTOsIee H300peTeHNe OTHOCUTCS K COEJUHEHUIO 001ei
dbopmyinsl (I) B kauecTBe 1€KapCTBEHHOT'O CPEACTBA.

Kpome Toro, HacTosmee n300peTeHne OTHOCUTCS K IIPUMEHEHHUI0 COeTUHEHHUSI
obwmeit popmyasl (I) aist nevenus u/unu npoPUIAKTUKU 3a00J€BAHUI WU COCTOSTHUIM,
KOTOpble onocpenyTcs naruouposanueM AOC3 y manueHTa, NpeanouYTUTEIbHO Y
YeJOBeKa.

B eme oqHOM acnekTe HacTosilee n300peTeHne OTHOCUTCS K CIIOCO0y JedeHus,
BKJIFOYAsi MPeNOTBpalieHne 3a00JIeBaHNS HJIM COCTOSIHHS, ONMOCPETOBAHHOTO
unrubuposanneM AOC3 y MIEKOMUTAIIET0, KOTOPBIM BKJIIOYAET CTAIHIO BBEICHUS
NALHUEHTY, MPEeANOYTUTEIBHO YEJIOBEKY, HYKIAIOIEMYCSI B TAKOM JICUYCHHH,
TepaneBTUYeCKH 3P (EKTHBHOTO KOJMYECTBA COCAMHEHUS 110 HACTOAIIEMY
U300 pEeTeHUI0 HTH ero apMaleBTUUECKOW KOMITO3UIIUH.

3aboneBaHus U COCTOSIHUSA, onocpenyembie nHruouropamu AOC3, OXBaTHIBAIOT
NASH (HeankoronpHbIi cTeaTorenatur), uOpo3 JETKUX, PETUHONATHIO U
HedpomaTuio.

B cooTBeTCTBUHU ¢ OHUM aCMEKTOM COEAUHEHUS MO HACTOSIEMY U300pETEHHUIO
0COOEHHO MPUTOHBI JJIs J€YEHHUs] BOCHAJIUTENbHbIX 3a001€BaHUMN, TAKIX KaK
COCYIHCTBIE BOCHAJIUTENbHbIE 3a00JI€BaHUS, APTPHUT, OCTPOE U XPOHUYECKOE
BOCIAJIEHUE CYCTAaBOB; HK3€Ma, Takasl Kak aTonu4eckas 3K3eMa, A3BEeHHbINH U
peBMaTOMAHBIN IcOopuas; 001b, 0COOEHHO CKEJIEeTHO-MbIIIEYHAs U HOLULETHBHAS
00Jib, BOCTIAJIUTEIbHOE 3a00IeBaHUE KUIIEYHUKA, OCOOCHHO HeMH(EKIIHOHHOE
BOCMAJUTENbHOE 3200/ IeBaHNE KUIIEUYHUKA, PACCESHHBIN CKIEPO3; CKIEPOAepMUs,
3a00IeBaHUS JIETKUX, TAKNE KaK PECIUPATOPHBIN JUCTPpECC-CUHAPOM, acTMma, Gudpo3
aerkux, uauonarudeckuit pudpos nerkux (IPF), xponuueckas oOcTpyKTHBHAS
6onesub jerkux (COPD) u nauonatudeckoe BocmanutTebHOE 3a00IeBaHuUE,;
He(ppomaTus, nuaberndeckas npoTennypus, Gudbpo3 nmouek; nuaderndeckas
peTHHOmaTUs Uiu NHabeTHYEeCKUI OTEK, TAKOW KaK MaKyJSIPHBIH AuaOeTHYeCKui
OT€K; pak, 0COOEHHO MeJlaHOMa 1 TUM(OMa; TeNaTOLEJUIIOJIsIPHAsl KapLUHOMA,
HEYCTAHOBJICHHBIN KOJIUT, KOJUT NPU peBMaTusMe u 0one3nn KpoHa, 3aboneBanus
KETIEBBIBOASINX MyTeH, MepBUYHBIA OUIHAPHBIN XONAHTUT, TEPBUIHBIN
CKJIEPO3UPYIOIINN XOJAHTUT, HEAJKOTOIbHBIN cTeatorenatut (NASH),

HeaJIKoroJibHas kupoBas bonesznp neueHu (NAFLD), ankoronbHas 00J€3Hb NeYEHH,
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¢ubpo3 neueHn, LUPPO3 MEUECHH; sI3BEHHOE penepPy3nOHHOE MOBPEKICHUE,
nepeOpanbHas UIIEMHUsI U OTTOPIKEHHE TPAHCIIJIAHTAaTa.

B cooTBeTCTBUU ¢ APYTUM aceKTOM COEIMHEHMs 110 HACTOSALEMY H300pETEHHUIO
O0COOEHHO NMPUTOAHBI AJIS JICUSHHS] BOCAJIUTEIbHBIX 3a00/I€BAaHHH, TAKHX KaK
COCYIHCTBIE BOCHAJIUTENbHbIE 3a00JI€BaHUsA, APTPUT U BOCMAIUTENbHOE 3a00IeBaHNE
KHIIEYHUKA, 0COOEHHO HeNH(PEKIMOHHOE BOCIIANNTENbHOE 3a00I€BaHNe KHIIEUYHHKA,;
bubdpo3 Nerkux u uauomaTudeckuii GuopPo3 Jerkux; nuadeTudeckas peTHHOMATHS UITH
nnabeTHYeCKUui OTeK, TAKON KaK MaKyJsipHbIA nHabeTHuecKuii OTeK;
HEYCTAHOBJICHHBIN KOJIUT, KOJUT NpHU peBMatusMe u 6ose3an Kpona; 3aboneBanust
KETYEBBIBOASIINX MyTeH, MepBUYHBIA OUIIHAPHBIN XOJAHTUT, TEPBUYHBIN
CKJIEPO3UPYIOIINN XOJAHTUT, HEAJKOroJibHbIN cTeaTorenmatuT (NASH),
HeaJKoroJibHas skuposas 6osne3np neueHu (NAFLD), ankoronbHas 60Jie3Hb MEUCHH,
¢ubpo3 meueHn, U UUPPO3 MEUESHHU.

Juana3oH 103 coennHennit obmeit Gopmynsl (I) npuMeHsieMbIX B 1e€Hb, OOBIUHO
cocrasygeT oT 0.001 mo 10 mMr Ha Kr Macchl Teja NauueHTa, npeanodTurensbHo oT 0.01
1o 8 Mr Ha Kr Macchl Tena nauueHTa. Kaxpas enuHuna 103MPOBAHHUS MOXKET yAOOHO
coxepxkathb OT 0.1 1o 1000 Mr akTUBHOTrO BeLIE€CTBA, NPEAMNOYTUTEIIBHO OHA CONEPIKUT
oT 0.5 10 500 Mr akTUBHOI'O BEIIECTBA.

dakTuyeckoe TepaneBTUUECKU 3P (PEeKTUBHOE KOTUYECTBO UIIU TepaneBTUUECKas
no3a OynyT, camo co0oii, 3aBHCETh OT ()aKTOPOB, U3BECTHBIX CIEIHATUCTAM B JAHHOM
o0yacTH, TAKUX KaK BO3PACT M BEC MAL[MEHTAa, COCO0 BBENEHHS U CTENEHb TSIKECTH
3aboneBanus. B mobom ciydae komOuHaius OyaeT BBOOAUTHCS B 103aX M CIIOCOOOM,
KOTOPBIH MO3BOJISIET MOJYYUTh TePAeBTHUYECKH 3P PEKTUBHOE KOTUYECTBO HA OCHOBE
WHIWBUYAJbHOTO COCTOSIHUS MAIUEHTA.

dapmaneBTHYECKHE KOMIO3HIUHT

[IpurongHsle mpenapatsl 1Jis1 BBeAeHus coennHennii Gopmyinsl (1) oueBuaHbBI
CIEeNHNATUCTaM B JAHHOW OOJIACTH M BKIIOYAIOT, HAPUMEp, TabJEeTKH, MHIIIIOJIH,
KamCyJbl, CYNIO3UTOPHUH, JIEAEHLBI I PACCACBIBAHUS, MMACTUIIKH, PACTBOPHI, CHPOIIHI,
3JIUKCHUPBI, Callle, HNHbEKIINOHHBIE CPEACTBA, NHTAISIIUOHHBIE CPEICTBA M MOPOIIKH H
T.1. Conepikanue ¢papMaeBTUUECKH aKTUBHOTO COeAUHEHHS (COSIMHEHM )
NpeanoYTUTENbHO HaxoauTces B Auanasone oT 0.1 no 90 mac.%, nanpumep, ot 1 no 70
Mac.% KOMIIO3ULIMU B LIE€JIOM.

IIpurongHsie TabONETKH MOKHO MOJYYUTh, HAIIPUMEP, TYTEM CMEIINBAHHS OJHOTO

WJIN HECKOJIbKUX coeauHeHuN Gopmyinsl (I) ¢ H3BECTHBIMH BCIOMOTaTENbHBIMU



10

15

20

25

30

-30 -

BELIECTBAMH, HATIPUMEP, HHEPTHBIMU Pa30aBUTENSIMU, HOCUTEJISIMHU, Pa3PbIXIUTEISIMHY,
aAbIOBAHTAMU, TOBEPXHOCTHO-aKTUBHBIMH BEIECTBAMH, CBS3YIOLIUMH /WU
CMa3bIBAIOLIMMH BelecTBaMu. Takke TaOJeTKH MOTYT COCTOATh U3 HECKOJIbKUX
CJIOEB.

KomOunupoBanHas Tepanus

CoenuHeHHs 1O N300PETEHHI0 MOXHO AOMOIHUTEIBHO OOBEIHHSITD C OJHUM HIIH
HECKOJIbKUMH, TIPEATOYTUTEIBHO OJHUM JOMOJHUTENbHBIM TEPANEBTHYECKUM
cpencrBoM. COTJIaCHO OJHOMY BapUAHTY OCYLIECTBJIEHHUS JOTOJHUTEIbHBIH
TepaneBTUYECKHI areHT BBIOUPAIOT U3 TPYIIIbI TEPANEBTUYECKUX areHTOB,
NOAXOASLIUX JJIs JieueHHs 3a00JIeBaHUI UJIH COCTOSIHUMN, CBSA3AHHBIX C
MeTabOMMYeCKUM CHHIPOMOM, AHA0ETOM, OKHUPEHHEM, CePIEeYHO-COCYIUCThIMH
3aboneBanusamu, NASH (HeankoronbHbIl cTreaTorenaTut), Gudpo3om Jerkux,
peTuHoONmaTueld u/unu HeppomaTHen.

[TosToMy coenquHEeHNE O U300PETEHUIO MOXKHO OOBEIUHATH C OAHUM HJTH
HECKOJIbKUMH JOMOJHUTEIbHBIMU TePANEeBTUYECKUMH CPEeICTBAMHU, BHIOPAHHBIMH H3
IPYIIIbI, COCTOSILIEH U3 CPEACTB MPOTUB OKUPEHHs (BKJIIOYAs Mpenapat AJs
NOJABJICHUS alIETUTAa), aAr€HTOB, KOTOPbIE CHUKAIOT YPOBEHB TIIIOKO3bI B KPOBH,
aHTUANA0ETUYECKUX CPEICTB, ar€HTOB JJIS JIEUCHUs AUCIUNUAEMUM, TAKUX KaK
THIOJIUITHIEMUYECKHE CPEACTBA, AHTUTUIIEPTEH3UBHBIX CPEICTB,
AHTHUATEPOCKIEPOTUYECKUX CPEACTB, MPOTHUBOBOCHIAIUTEIbHBIX AKTUBHBIX
UHIPEIHEHTOB, NPOTUBOGHOPO3HBIX Ar€HTOB, CPEACTB IS JEUSHUS 3JI0KaYeCTBEHHbIX
OIyXoJieH, aHTUTPOMOOTHYECKHUX CPENCTB, AHTHAHTMOT€HHBIX CPEJCTB, CPEACTB IS
JIeYeHUsI CepIeYHON HeIOCTATOYHOCTH U CPENCTB IJIsl JIEYEHHUsT OCIOKHEHUH,
BBI3BAHHBIX AMa0ETOM HJIH CBSI3aHHBIM C 1HA0ETOM.

[IpenmouTUTENbHO COEUHEHUS IO HACTOSIIEMY U300pETEHHIO W/Un
(dapMaLieBTHYECKHE KOMIIO3ULIMH, COAEPIKALIUe COSTUHEHNE MO HACTOSIIIEMY
u300peTeHU0, Heo0sA3aTeIbHO B KOMOWHAIIMK C OJTHUM UJIU HECKOJbKUMH
IOTIOJHUTEbHBIMH TE€PANEeBTHUYECKUMH CPEACTBAMH, MPUMEHSIIOT B COYETAHUU C
$U3nUeCKUMHU YIIPAKHEHUSIMUA U/UJTH TUETOH.

[TosToMy B Ipyrom acmnekTe JaHHOE U300peTeHHe OTHOCUTCS K MPUMEHEHHUIO
COeNMHEHUs 0 H300PETEHHI0 B KOMOMHALIUK C OJHUM HJIH HECKOJIbKUMHU
JOTIOJHUTEbHBIMH TE€PANEeBTHUYSCKUMH CPEACTBAMH, ONTMCAHHBIMH BbIIIE M HUXKE IJIsI

Je4YeHUs] WU MPOo(UIAKTUKHU 3a00J€BaHUN MU COCTOSIHUM, KOTOPbIE MOTYT OBITh
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BBI3BAHBI HJIM KOTOpBIE onocpenyroTcs nurubuposanuem AOC3, B yacTHOCTH
3a00€BaHUN MJIM COCTOSIHUMN, KaK ONMMCAHO BBIIIE U HIKE.

B eme onqHOM acnekTe HacTosilIee U300peTeHne OTHOCUTCS K COCco0y JeueHus,
BKJIFOYAs IPEJOTBpalleHrne 3a00IeBaHUs NN COCTOSIHUS, ONOCPEIOBAHHOTO
uHrnouposanueM AOC3 y mauueHTa, KOTOPbIH BKIOYAET CTAAHIO BBEICHHUS
NALUEHTY, NPEeANOYTUTENbHO YEJOBEKY, HYKJa0IEMyCsl B TAKOM JIEUEHUH,
TepaneBTUYECKU 3P (EKTHBHOTO KOJUYECTBA COENMHEHUS IO HACTOSIIEMY
N300peTeHNI0 B KOMOMHALMY ¢ TepaneBTUUECKH 3¢ (EKTUBHBIM KOJUYECTBOM OJHOTO
WJTU HECKOJIBKHX JIOTIOJIHUTEIbHBIX TEPANIEBTUUECKUX CPEACTB, ONMUCAHHBIX BBIIIE U
HUKE.

[IpuMeHeHNEe COeTNHEHHS B COOTBETCTBUH C U300pEeTeHNEM B KOMOUHAINH C
JTOTIOJTHUTEJIBHBIM TEPATIEBTHYECKUM CPEICTBOM MOKET MPOUCXOAUTH OJTHOBPEMEHHO
WU B IAXMATHOM MOPSIKE.

CoenuHeHne 1Mo U300PETEHUIO U OAHO HUJIM HECKOJIBKO JOTOJHUTEIbHBIX
TEPaneBTUYECKUX CPEACTB MOTYT MPUCYTCTBOBATh BMECTE B OJHOM COCTAaBe,
Harpumep TableTKe WU KarcyJlie, Ui OTAENbHO B IBYX UAEHTHYHBIX WU Pa3HbIX
COCTaBax, HAIpUMep, B BUIE TaK Ha3bIBa€MbIX yacTeil Habopa.

CrnenoBaTenbHO, B IPYrOM acHeKTe JaHHOE U300peTeHne OTHOCUTCS K
(bapmaieBTUUECKONW KOMIO3ULINHU, KOTOpasi COAEPIKUT COENMHEHHE 110 U300PETEHHUIO U
OJIHO MJIM HECKOJIBKO JTOMOJHUTEIbHBIX TEPAaNeBTUYECKUX CPEICTB, ONTMCAHHBIX BbILIE
U HUKe, Heo0sA3aTeIbHO BMECTE C OJHUM HJIM HECKOJIbKMMHU HHEPTHBIMU HOCHTEISIMU
u/unu pa3daBUTENSIMHU.

CxeMbl CHHTE3A

Tunuuable cnOCOOBI TMOJIyYEHHS COCNMHEHHI 1O H300pETEeHHIO ONHUCAHBI B
SKCIIEPUMEHTAJIbHOM pa3aele.

CunpHOE UWHTHOHWpyMOLIEee IeHCTBUE COCNMHEHHH MO H300PETEHHI0 MOXKHO
ONpeNeNuTh C TOMOINBIO (EepMEHTHBIX aHAJW30B (M Vifro, Kak ONHCAaHO B
SKCIIEPUMEHTAIBHOM pa3aele.

CoenuHeHHs 1O HACTOAIEMY U300PETEHUIO TaK)KE€ MOYKHO MOJYUYHTh
U3BECTHBIMHU B JAHHOH 00yacTu cmocobaMu, B TOM YHUCIIE ONMUCAHHBIMUA HUXKE, H

KOTOPBIC BKIIFOUAKOT USMEHCHUS B MPEACTIaX YPOBHA TCXHUKH.
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Cxema 1:
HO._.OH
B

1-1 1-2 1-3 ()

Coenunenus obmeit Gpopmysel I, rme A u R' siBusroTCS TaKUMH, KaK ONPENETIEHO
paHee, MOXHO MOJYyYUTh CTOCOOOM, OMMCAHHBIM Ha cXeMe 1, C UCTIOIb30BAHHEM
coenuHeHus obme popmynsl 1-1, roe X npencrapisieT coOoii rajoreH, ¢ O0OpOHOBOM
KHCJIOTOW MU COOTBETCTBYIOLIUM MUHAKOJATOM 1-2, B MPUCYTCTBUU NAJJIaAUEBOI0
KaTaJlu3aTopa U JUraHa U OCHOBAHUS B MOAXOIAIINX PACTBOPUTENAX, TAKUX KaK
nuokcaH, npu temneparype mexay 0°C u 150°C (Suzuki-coupling, Chem. Rev., 1995,
95 (7), 2457). Peaxuuro 6en3mioBoro coupra obmeit popmysr 1-3, rae A u R'
SABJISIOTCA TAKUMH, KaK ONpPENeIEHO paHee, Ui OJYyUYeHUs COeTUHEHUS 00me
dbopmynsl I, rne A u R! sBasroTCS TaKWMH, KaK ONPENEICHO PaHee, MOXHO
obecneunTh nmocpencTsoM anunuposanus ¢ nomouipto CDI ¢ mocnenyromeii peaknueit
C TYaHUAWHOBOM COJIBKO B MOAXOASIIEM pacTBopuTrene, TakoMm kak JIM®. Ilpu
HEOOXOAMMOCTH, MOCIEI0BATENbHOCTh PEAKIUN I MOJIYUEeHUsI COeAUHEHUN o0uei
dopmynel I MOXKHO U3MEHUTD.

Cxema 2:

AT N — AW — AT
X)l\N/ % pc R1)|\N/ pe R1)|\N/ o
2-1 2-2 1-3
ITpomeskyTounble coequHeHus odmeit popmynsl 1-3, roe A u R' sBmsrorcs
TaKUMH, KaK ONPENeNIeHO paHee, MOXKHO MOJYyYUTh CIOCOOOM, ONMMCAHHBIM Ha CXeMe
2, ¢ UCTIOJIb30BAHNEM COEAUHEHUs o0mei popmyisl 2-1, rae A sABIsSETCS TAKUM, KaK
omnpeneseHo paHee U X MPEACTABIsIET COOOH MOAXOAAIYIO YXOMSAIYIO TPy,
Harpumep, rajored uin S(=0)Me, u PG npexncrapiser coboil moaxoasuyro
3aMUTHYIO rpynmy, Hanpumep, Si'BuMe,, u Hykaeobuaa B MPUCYTCTBHH OCHOBAHUS,
takoro kak NaH, IUII2A unu DBU, B noaxoasmux pacTBOPUTENAX, TAKUX Kak TT' @
u 1XM, npu temneparype mexay 0°C u 150°C. [Ina nonydeHust NpoMeKyTOUHOTO

1
coenuHeHus - Oensunosoro cnupta 1-3, rne A u R saBnsroTCS TakuMu, Kak

ONpeNleNIEeHO paHee, 3alUTHYIO FPYINy CIeAYyeT yAalIUuTh, UCIOJb3ysl NPUTOJAHbIE
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ycnosus, Hanpumep TBAF unu T®V B TT'® ans rpynns Si'BuMe,. B HeKOTOpPBIX
cly4asX B Ka4eCTBE 3aLIUTHOMN IPyMNIbl TAK)K€ MOKHO UCIIOJb30BaTh
AlUITYaHUANHOBBIA pparMeHT, U coeauHeHus oodueit Gpopmyinsl I MoxxkHO
HEMOCPEICTBEHHO NOJY4YUTh HA OJHOM CTaAUU U3 COOTBETCTBYIOLIETO
IPOMEXKYTOYHOrO coequHeHus 2-1.

Cxema 3:

(I)H
Y Y e Yy e
~ 1 = )\ P )\ _
X~ N R' N RN RIZ N
31 3-2 1-2
IIpomesxyTouHble coequHeHus odmeit popmynsl 1-2, rae A u R' sBusroTest

TaKUMH, KaK ONpPENeNIeHO paHee, MOXKHO MOJYyYUTh CIOCOOAMH, OMMUCAHHBIMH Ha CXEMe
3 ¢ ucmosp30BaHUEM coenuHEeHus obmel Gpopmynsl 3-1, rae A sIBISETCS TaKUM, KaK
ompeneneHo paHee U X U Y MPEACTABISIIOT COOOM rajiorexH, u R'-H, KOTOPBIU
npencTasisieT codoit Hykaeodus, B MPUCYTCTBUU OCHOBaHUsI, Takoro kak JIMIIDA B
NOAXOASAIIUX PACTBOPUTEINSAX, TAKUX KaK alleTOHUTPUI, Npu Temnepatype mexay 0°C
u 150°C. B kauecTBe ajbTepHATUBBI MOKHO HCIIOJb30BATh IMHK-PEAreHThl U YCIOBUS
couetanus Herumu (Handbook of Organopalladium Chemistry for Organic Synthesis,
(pen. Negishi, E.-1.), 1, 229-247, (John Wiley & Sons Inc., New York, 2002). [{ns
noJiy4eHust OOpPOHOBOI KHCJIOTHI UM COOTBETCTBYIOIIErO CIOKHOTO MUHAKOJIOBOTO
s¢dupa - npoMekyTOuHOTO coenuHerus 1-2, rue A u R' siBasiroTCst TaKUMH, KaK
OmpeneseHO paHee, MOXKHO UCMOJBb30BaTh ODopuianpoBanue Cysyku-Musiypa (J. Am.
Chem. Soc., 2002, 124, 8001) unu peakuuo oOMeHa rajoreH-MeTall ¢ MOCIeayoInei
peakiueil ¢ MOaXOASAIMUM 3JIEKTPOPHUIIOM, C UCTIOJIB30BAHHEM PEAareHTa, TAKOTO KaK

n-BuLi u B(O'Pr);.

Cxema 4:
MG ch,
O\ CH,
0= —
X N7 R'” N7 RN
4-1 4-2 1-2

ANbTepHATHBHO, peaknusi CoennuHeHus oduei popmynsr 4-1, rae A sBseTCS

- 1 o
TaKUM, KaK OIMpenesieHo paHee u X mpeactasisier coOoii rajgoreH, u R -H, koTopbrit
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npencTasisieT codoit Hykaeodus, B IpUCYTCTBUN OCHOBaHUs, Takoro kak K,CO; B
NOAXOASAIIUX PACTBOPUTENAX, TAKUX KaK alleTOHUTPUI, Ipu TeMnepatype mexay 0°C
1 150°C naet mpoMexyTouHoe coenunenne 4-2, rie A u R' sBasioTcs Takumu, Kak
onpeneneHo paHee. [y MOay4eHHUs CIOXKHOTO MMHAKOJOBOro 3dupa 60poHOBOH
KHCJIOTHI - IPOMEXKYTOYHOTO coequHenus 1-2, rne A u R' sBnsroTCS TakMMHE, KaK
OTIpeNleJIEHO paHee, MOKHO UCIOJb30BaTh [r-KaTaau3zupyemMylo peakiuio, Kak OMHUCaHo

B Hartwig u op (J. Am. Chem. Soc., 2014, 136 (11), 4287) (cxema 4).

Cxema 5:
H.C
3 CH3 H3C CH3
I(B? CH, 0X_CH,
e Yy
= —_—>> |
X N R1)\N/
5-1 1-2

ANbTEepHATHUBHO, MOYKHO HCITOJb30BAaTh PEAKIIUIO COEUHEHUs 00mel (hopMyIbl
5-1, roe A siBIsieTCcsl TaKUM, KaK OMHCAaHO paHee, U X MpencTasiiseT cOOOH rajoreH, u
R'-H, KOTOpPBIH mpeacTaBisier co00il Hykyieopus, B IPUCYTCTBUN OCHOBAHUS, TAKOTO
kak NEt; B COOTBETCTBYIOIINX PAaCTBOPUTENSIX, TAKUX KAaK JUOKCAH, IPU TeMIepaType
MEXAY 0°C u 150°C s MONYYEHHs TPOMEXYTOUHOro coenunenns 1-2, rae A u R
SBJIAFOTCS TAKUMHU, KaK ONpeaesieHo paHee (cxema 5).

IIpencraBieHHbIE yTH CUHTE3a MOTYT OCHOBBIBATHCSI HA UCIIOJb30BAHUHU
3aIUTHBIX rpynn. Hanpumep, npucyTcTByOINE peakKIMOHHOCIOCOOHBIE TPYIIIBI,
TaKue Kak THAPOKCH, KapOOHMI, KapOOKCH, aMUHO, aJIKUJIAMHUHO UJIK UMUHO, MOTYT
OBITH 3aLIUIIEHBI BO BPEMs PEaKLHH OObIYHBIMHU 3ALIUTHBIMYU IPYIIIAMH, KOTOpPbBIE
CHOBA pacLIeIUIsIIoTCs nocie peakuuu. [IpuroaHeie 3auTHbIE TPYINbI AJS
COOTBETCTBYIOIUX (PYHKIIMOHAIBHBIX XaPAKTEPUCTHK U UX YAAJEHHS XOPOIIO
M3BECTHBI CIEIUAJIHUCTY B TaHHOW OOJIACTU U OMHCAHBI B JUTEPATYpPE MO
OpPraHUYECKOMY CHHTE3Y.

Coenunenuns obmeit popmynsl I MOTyT OBITH pa3aeaeHbl HA UX SHAHTHOMEPHI
U/UNM IUACTepPeOMephl, KaKk YIIOMHUHAJIOCh paHee. Tak, HApUMep, CMECH yuc/mpanc
MOTYT OBITh pa3fesieHbl Ha UX yuC- U MPAHC- N30MEPbI, H PALleMUYECKHUE COETUHECHUS
MOTYT OBITh pa3feseHbl Ha UX SHAHTHOMEDHI.

Cwmecu yuc/mpanc MOTyT OBITH pa3ziesieHbl, HAIPUMep, ¢ TOMOIIBIO

xpomartorpaduu Ha ux yuc- u mpanc- nzomepsl. Coequnenus oodmeit popmys I,
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KOTOpPbIE BCTPEUYAIOTCS B BUJIE€ PALleMAaTOB, MOTYT OBITh pa3aesieHbl criocodamu,
U3BECTHBIMU per se, Ha UX ONTHYECKHUE aHTHUIIOBI, a AUACTEPEOMEPHBIE CMECH
coeauHeHUN oduiei popmyisl I MOryT OBITH pa3feneHbl Ha UX JUACTEPEOMEPHI, TyTeM
UCIIOJIb30BAHUSA UX PA3JIMYHBIX (PU3UKO-XUMHUYECKUX CBONCTB, C UCIOJIb30BAHUEM
U3BECTHBIX CIOCOOOB per se, TAKUX KakK, HampuMep, Xxpomarorpadus u/uiu
dpakuroHHAsA KPUCTAIITH3ALMS.

PanemaThl mpeanoOYTHTENBLHO PA3AEINSIIOT C MOMOLIBI0 KOJIOHOUYHOM
xpomaTtorpaduu Ha XUpajdbHbIX (a3ax WU KPUCTAJUIM3ALUU U3 ONTHYECKU aKTHBHOTO
pPacTBOPHUTEIIS HIIH MyTEM BBEICHUS B PEAKLIMIO C ONTUYECKH aKTHBHBIM BEIECTBOM,
KOTOpoe 00pa3yeT COJU HJIM MPOU3BOJHBIC, TAKUE KaK CIOXKHbIE 3(QUPBI UITU aMUIBI, C
panemudeckuM coequneHueM. Conn MOKXHO 00pa3oBaTh C YHAHTHOMEPHO YHCTHIMHU
KHCJIOTAMH JUJIsl OCHOBHBIX CO€AUHEHUN M C SHAHTUOMEPHO YUCTHIMH OCHOBAHUSIMH
1711 KUCJIOTHBIX COeNMHeHu. JluacTepeoMepHble MPOU3BOIHBIE 0OPA3YIOT ¢
SHAHTUOMEPHO YHCTBIMH BCIIOMOTATEJbHBIMU COEIMHEHUSIMH, HAIPUMEp, KUCIOTAMH,
X aKTHUBUPOBAHHBIMHU MPOU3BOAHBIMU MJIM ciUpTamMu. Pa3nenenne nuactepeoMepHOi
CMEeCH COJIeH WIJIM MPOU3BOHBIX, MOJYYEHHBIX TAKUM 00pa3oM, MOXKET OBITh
OOCTUTHYTO IMYTE€M UCIOJIb30BAHUS X PA3JUUYHBIX (PU3UKO-XUMHUYECKUX CBOKHCTB,
TaKWUX KakK, HAIIpPUMeEp, Pa3JIM4Hs B pACTBOPUMOCTH, CBOOOAHBIE aHTUIIOABI MOTYT
OBITH BBICBOOOXK/AEHBI U3 YUCTBIX JUACTEPEOMEPHBIX COJIEH UJIM MPOU3BOAHBIX MOA
AEeHCTBHEM MPUTOAHBIX areHTOB. CrienuaanucTam B JaHHOH 00JaCTH TEXHUKH
M3BECTHBI ONTUYECKN AKTUBHBIE KUCIOTHI, OOBIYHO MCIOJIb3yEeMble JJIsl TAKOH 1IeJH, a
TaK)Ke ONTUYECKU aKTHUBHbIE CIIUPTHI, IPUMEHsIEMble B KaUeCTBE BCIIOMOTAaTEIbHBIX
OCTaTKOB.

Kak ynomsinyTO BbILIE, coenrHeHHsT Gopmyibl I MOTYT OBITH MpEBpalIeHbI B
COJIM, B YACTHOCTH ISl (papMameBTUYECKOr0 NPUMEHEHHs B (hapMaleBTUYECKH
npuemsieMble conu. Mcronp3yemMslii 31ech TEpMUH "(papManeBTHYECKU MPHEMIIEMbIe
coin" OTHOCUTCS K MPOU3BOJHBIM PACKPBITHIX COCIHMHEHHH, II€ HCXOTHOE
coeauHeHNnEe MOANGPUIIMPOBAHO MYyTEM IOJIYUYEHHUS €ro KHCIOT WU OCHOBAHUM.

JKCHNepHMeHTAJbHBIH pa3aen

[IpuBeneHHBIE HUKE TPUMEPHI MPEeTHA3ZHAYCHBI ISl HIUTIOCTPALMHA HACTOSIIETO
nzo0pereHus O6e3 ero orpanuydeHus. TepMuHbBI "Temneparypa okpyxaroiei cpeas” u
"KOMHaTHas TeMIiepaTypa" UCIONb3YIOTCA B3aNMO3aMEHsIeMO 1 0003HAYAIOT

Temmepatypy okoJio 20 °C.
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OnucaHHble HUKE COeTUHEHUs OblT 0003HAYEHBI IO X XapaKTEePHOU Macce

NNoCJeC HOHU3aUuU B MaCC-CIICKTPOMETPE U UX BPEMECHH YACPIKUBAHUA HA

a"HamuTuvyecko BOXKX.

Cnucok cokpameHuH

ALTH
BOJH.

°C

CDI

DA
XM
DBU
TATIDA
IM®
9KB
ESI-MC
EtOAc/ EE
DX

GP

q
BOXKX
KOAc
K,CO;

MeOH
MHH

MUT

T.IIJI.

MC

NaH
NaHC03
H.O.
Pd(PPh3),
Pd(dppf)Cl>
KT

Ry

TBAF

TO / TOY
TT®

TCX

XPhos Pd G2

BIKX-A: Agilent 1200 ¢ DA- u MC-nerexkropom, Sunfire C18 3.0x30 mm, 2.5

A1eTOHUTPUN

Bonnsiit

I'panyc Llenbcus

HAu(umunazon-1-uia)mMeTaHoH

JAnonHas MmaTpuua

JuxnopmeraH

1,8-Muazabunukio[S5.4.0]yunen-7-ex
N-stun-N-u3zonponunnponaH-2-aMuH
N,N-ngumerundopmamun

DKBUBAJICHT

DJeKTpOopacHbUINTENbHAS HOHU3ALMOHHAS MaCcC-CIIEKTPOMETPUS
JTunanerar

@ mym-xpomarorpadusi, ucnonb3dyercss Si0;, ecliu He yKa3aHbI
JnanbHEeHIIne NoAPOOHOCTH

OO0mas meToguka

qac

BricokosdexTuBHas )KUIKOCTHAS XpoMaTorpadus

Auerat kanus

KapOoHnar kanus

Jlutp

MeraHnon

Munyra

Munnuautp

Temneparypa njiaBieHus

Macc-cnexTp

I'mapun Hatpus

bukapbonat HaTpus

He onpeneneno

Terpakuc(Tpupenunpochun)nannaguii (0)
[1,1'-buc(nudennndochuno)peppouen|nuxnopnannanuii (1I)
KomuaTthas Temmnepatypa (okojuo 20°C)

Bpewms ynepxkanus

®Topun TerpabyTUIAMMOHUS

TpudropykcycHast Kucyiora

Terparunpodypan

ToukocnoitHas xpomarorpadus Ha Si0;
Xnop(2-guuuknorekcundocpuno-2',4',6'-rpunzonponui-1,1'-
oupenun)[2-(2'-amuno-1,1'-6udennn)|nannaguii (1I)

MkM (Waters), 60°C
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Bpemsa | % pacteop [H20 0.1% | % pacTtBOp IToTok

[MuH] TOV] [ALTH] [Ma/mMuH]
0.0 97.0 3.0 2.2
0.2 97.0 3.0 2.2
1.2 0.0 100.0 2.2
1.25 0.0 100.0 3.0
1.4 0.0 100.0 3.0

BIKX-B: Waters Acquity ¢ DA- u MC-gerextopom, Sunfire C18 2.1 x 30 mwm,

2.5 mxm (Waters), 60°C

Bpems | % pactop [H20 0.1% | % pactsop IToToxk

[MuH] TOV] [ALTH] [Mi1/mMuH]
0.0 99.0 1.0 1.5
0.02 99.0 1.0 1.5
1.0 0.0 100.0 1.5
1.1 0.0 100.0 1.5

BIKX-C: Agilent 1200 ¢ DA- u MC-nerekropom, XBridge C18 3.0x30 mm,

2.5 mxm (Waters), 60°C

Bpems % pactBop [H,0 0.1% % pactBOp IToTok

[MuH] NH,OH] [ALTH] [Ma/muH]
0.0 97.0 3.0 2.2
0.2 97.0 3.0 2.2
1.2 0.0 100.0 2.2
1.25 0.0 100.0 3.0
1.4 0.0 100.0 3.0

BIKX-D: Waters Acquity ¢ DA- u MC-gerextopom, XBridge BEH C18 2.1 x

30 mm, 1.7 mxm (Waters), 60°C

Bpems | % pactop [H20 0.1% | % pactsop IToToxk

[MuH] TOV] [AITH] [Mi1/mMuH]
0.0 99.0 1.0 1.6
0.02 99.0 1.0 1.6
1.0 0.0 100.0 1.6
1.1 0.0 100.0 1.6

BIKX-E: Agilent 1100 ¢ DA- u MC-gerexropom, Sunfire C18 3.0x30 mm,

2.5 mxMm (Waters), 60°C

Bpemsa | % pacteop [H20 0.1% | % pacTtBOp IToTok

[MuH] TOV] [ALTH] [Ma1/MuH]
0.0 98.0 2.0 2.0
1.2 0.0 100.0 2.0
1.4 0.0 100.0 2.0
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BIKX-F: Waters Acquity ¢ QDa-nerekropom, Sunfire C18 3.0 x 30 mm, 2.5

MkM (Waters), 60°C

Bpems | % pactop [H,0 0.1% | % pactsop ITotox
[MuH] TOV] [AITH] [mMy1/MuH]
0.0 95.0 5.0 1.5
1.3 0.0 100.0 1.5
1.5 0.0 100.0 1.5
1.6 95.0 5.0 1.5
5 BIKX-G: Waters Acquity ¢ QDa-gerexkropom, Sunfire C18 3.0 x 30 mm, 2.5
MkM (Waters), 60°C
Bpewms % pactsop [H20 0.1% % pacTtBop IToToxk
[MuH] NH,OH] [ALTH] [Ma/MuH]
0.0 95.0 5.0 1.5
1.3 0.0 100.0 1.5
1.5 0.0 100.0 1.5
1.6 95.0 5.0 1.5
B2KX-H: Waters Acquity ¢ QDa-gerexkropom, Sunfire C18 3.0 x 30 mm, 2.5
MkM (Waters), 40°C
Bpemsa | % pacteop [H20 0.1% % pactBop [ALITH
[MunH] TOY] 0.08% Tdy]  [LoTOK [Mn/mui]
0.0 95.0 5.0 1.5
1.3 0.0 100.0 1.5
1.5 0.0 100.0 1.5
1.6 95.0 5.0 1.5
10

L1 5-[6-(mpem-6ymuioumemul CULAHUTIOKCUMEMUIL)-RUPUOUH-2-UL]-2-

Memancyibunui-nupumuoun

(@) N
e/ N\_/ N\
IS_< —_
HS N=/ N
O CH

. 3
(CHy),si—<
H,C CH,

K cmecu 10.00 r (53.19 mmonb) 2-6poM-0-(THAPOKCUMETHI )TUPUANHA, 8.69 T

15 (127.65 mmonp) umupazona u AM®, nobdasnsinu 10.42 1 (69.14 mmonb) mpem-0yTu-
XJIOpAUMeTHUICUIaHa U cMech nepemewmnbanu npu KT B Teuenne Houn. PeakunoHnyo

cMech pazbasisimn EtOAc u mpoMbiBanyu BOIOMH, Cymuian U ynapusaiu. Ceipoit
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npoaykt ounmanu ®X, ¢ nonyuernuem 16 r 2-6pom-6-(mpem-
OyTHIANMETUIICUIIAHMIIOKCUMETHIT )-TTUPUIHHA.

K cmecu 1.04 r (3.24 mmonb) 2-6pom-6-(mpem-
OyTHIAMMETUIICUIIAHUIIOKCUMETHI )-TupUaArHa fo0asnsanu 662 mr (3.89 mmouns) (2-
METHUJIICYTb(AHUIMUPUMUANH-S5-1T)00pOHOBOH KUCIOTHL, 4.3 M (8.6 MMOJIB)

2 M pactB. Na,CO; B H,O u auokcane, 265 mr (0.325 mmoas) Pd(dppf)Cl, * XM u
PEaKIMOHHYI0 cMech epeMemuBanu npu 90°C B TedyeHue HOUU. PEaKIIHOHHYIO CMECh
paszbapisiu Bonoi u skcrparuposaiun EtOAc. Opranndyeckue Ga3bl 0ObeNUHSIIN U
MPOMBIBAJIN BOAOU U COJIEBBIM pacTBOpoM, cytmunu MgSO, u ynapusanu. Ceipoit
npoaykt ounmanu ®X ¢ nonyuenuem 1.05 r mpem-Obyrunpumermn-[[6-(2-

METHJICY b AHUIMTUPUMHUANH-S5-11)-2-TUPUI U | METOKCH |CHJIaHA.

Cwmech 2.00 r (5.76 mmonb) mpem-0yTunaumetu-[[6-(2-

METHJICY b aHIIMTUPUMUANH-S5-11)-2-TUPUA NI |MeTOKCH |cniaHa u JIXM oxnaxnanu
Ha JnensHoi Oane n MeaneHHo nodasusnu 1.32 r (5.76 mmons) 75% 3 -
XJIOpOEH30JIKapOOTIEepOKCOBON KHCIOTHI U cMech nepememnBaiu npu 0°C B TeueHue 1
gy u npu KT B Teuenue 2 4. Peakunonnyt cmech pazdasisuin JIXM u npoMbIBaiIn
HacbieHHBIM pacTBopoM NaHCO3; u Bogoii, cymunu Na,SOy u ynapusaiu.

Boixon: 2.03 r (97%), ESI-MC: m/z = 364 (M+H)", R(B2XX): 1.19 mun
(BOXX-A)

1.2 mpem-6ymun-[[6-(2-x10pnupumuoun-5-ui)-2-nupuoui]memorcuf-

oumMemuacuian

N
N N
O CH

. 3
(CHy),Si—K
H,C CH,

Cwmech 0.6 T (2 mmob) (6-OpoM-2-TUPUANIT)METOKCU-MPen -
oyrunnumeruncunana (cuompu eviuie) u TT @ oxnaxxkmanu no -70°C u nobasnsuiu 0.9
M1 2.3 M pacTBOpa H-TeKCHIJI JTUTUS B rekcaHe (2.1 mmons), 3atem 2.0 man 1 M
pactBopa ZnCl; B nustmnosom 3¢upe (2.0 Mmonn). CMech OCTaBISAIH A0 JOCTUKEHUS
KT u nepememnBanu B Teuenune 30 muH. 3atem nodasysinu 0.1 v (0.1 MmMoIb)
Pd(PPhs)s 1 0.2 r (1 mmonb) 2-xnop-5S-tionmupumunuaa B TT'®. Cmech

nepememnBanu npu KT B Teuenne Houn, pazdasnsanu Hacein. NaHCOs-pactBopom u



-40 -

skctparuposanu EtOAc. Oprannueckue (paspl 00beIUHANN, CYIIUIN U YIAPUBAIU U
OCTAaTOK ouuIaiu ¢ noMowpo @X Ha OKCHUIE ATIOMUHUS.

Beixon: 0.1 r (30%), ESI-MC: m/z = 336/338 (M+H)", R(B2XX): 1.33 mMun
(BOXX-A)

5 1.3 [6-(6-pmop-3-nupuoun)-2-nupuoui/memun N-kapbamumuoouixapoamam

N HN
F— N— N o NH
O 30
o H

Cwmech 0.4 r (1.47 mmonb) npomexkytounoro coenunenus 1.1, 0.23 r (1.6
MMOJIb) (6-pTop-3-mupunmi)doponoBoii kuciaoTsl, 4 mi 1M K;POy4-pacTBOpa B BOme
(4 mmonp) 1 0.12 1 (0.14 mmons) XPhos Pd G2 B nuokcane Harpesanu 1o 90°C B
10 TedyeHue 2 4, 3aTem oxnaxknanu no KT, pazbasnsnu Bogol u sxkctparuposanu EtOAc.
Opranuueckue $pa3pl OOBEIUHSAIN, TPOMBIBAIH BOAOH U HACBIIIEHHBIM COJIEBBIM
pacTBOpoM, cymuiau u ynapusaiu. OcTaTok pactupanu ¢ 3pupomM u GUIbTPOBAIH.
Beixon: 0.22 r (52%), ESI-MC: m/z = 290 (M+H)", R(B2XX): 0.37 mun
(B2XX-B)
15 Crnenyromue NpoMeKyTOUHbIE COSIUHEHUSI MOXKHO MOJYYUTh B COOTBETCTBHH C

JaHHBIMH CCBIJIKAMH.

# Ctpyktypa/Ccblika # Crpykrypa/Ccblnka
CH,

_N
N HO ~
11.50 HO)\E/O 1151 X

US2011/98272 W02012/66070

=z

|
I11.50 B S OH

W02009/120789

I 1(6-6pom-2-nupudoui)memuii N-kapbamumuoouixapoamam

2
| 0] H NH
NS
o SOy
O NH
20 K cmecu 3.0 r (16.0 mmounb) (6-6pom-2-nupuanin)meranona u JAM® nobasusanu

3.9 1 (24.1 mmons) CDI u cmecr nepememusanu npu KT B Teuenue 2 vacos. 3atem
nobasnsnu 5.8 r (32.0 Mmmonp) kapOoHaTa r'yaHUIMHA U PEAKLIHOHHYIO CMECh

nepememnBanu npu RT B TeueHne Houu, 3areM pa30aBisaau BOAOH U OXJIaXKJalu Ha
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nensHou O6aHe. Uepes 1 4 ocagok oTPUIBTPOBBIBAIIN, MPOMBIBAIN XOJOAHON BOAOH U
CYIIFIIH.

Beixon: 3.7 r (85%), ESI-MC: m/z = 273 (M+H)", R(B2XX): 0.70 Mun
(BOXX-C), T.nn.=168-172°C.

V.1 2-(3-memoxkcuazemuoun-1-ui)-5-(4,4,5,5-mempamemu.n-1,3,2-
OUOKCADOPONLAN-2-UI) NUPUMUOUH

H,C N=\ OH

‘o~<:N—(\ }B:
N OH

Cwmech 1.4 1 (10.92 mmoup) ruapoxsopun 3-mMerokcuaszetununa, 2.9 r (12.10
MMOJIb) 2-xJ10p-5S-fiognupumuauna, 3.0 mia (17.61 mmons) AUITDA u AIIH Harpesanu
1o 50°C B TeueHue HOUU. PacTBOpuUTENDb yIapuBalu U CHIPOI MPOAYKT OUHIIANIU C
nomombio @X, ¢ monydeHuem 2.8 r S-fiox-2-(3-MeTokcHazeTUANH- | -U)MUPUMHUINHA.

Cwmech 0.5 r (1.72 mmonb) S-Hion-2-(3-MeTOKCHA3EeTUANH- | -UIT)TUPUMHUIUHA,
0.6 r (2.23 mmonb) Ouc(nurakonaro)audopa, 0.5 r (5.30 mmonr) KOAc, 71 mr (0.087
mMmodnb) Pd(dppf)Cl, * XM u nunokcana marpesanu 10 100°C B Teuenne Houn. [locne
oxnaxaeHus 1o KT peakunoHHY0 cMech QUIbTpOBANN Yepe3 CION LeInTa U
ynapuanu. Ceipoil npoaykT ounimanu ©X.

Boixon: 300 mr (84%), ESI-MC: m/z = 210 (M+H)", R(B2XX): 0.25 mun
(BOXX-D)

V.2 (2,2-Jupmop-nponun)-[5-(4,4,5,5-mempamemun-[1,3,2]ouoxcaéoponan-

2-un)-nupumuOun-2-uij-amun

H,C CH
F N=\ O~
DT
H_<\N J T o-CH,

CH,

Cwmech 70 mr (0.29 mmonb) 2-xmop-5-(4,4,5,5-terpamerun-1,3,2-
auokcaboponan-2-un)nupumMununa, 42 mr (0.32 Mmoe) rugpoxiopunaa 2,2-
nudropnponmnamuna, 0.13 mu (0.93 MMONIB) TPUSTHIIAMUHA U THOKCAHA HarpeBaln
no 90°C B Teuenne 1 yaca. [locne oxnaxxnenus 1o KT, peakunonHywo cmech
pasbasisin BogHbIM pacTBopoM NaCl. Ocanok oTQHIBTPOBBIBAIH, IPOMBIBATIN BOJIOU
U CYLIUJIN.

Beixon: 110 mr (126%), ESI-MC: m/z = 218 (M+H)", R(B2XX): 0.30 mun
(B2XX-B)
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V.3 N,N-oumemun-3-(4,4,5,5-mempamemun-1,3,2-ouokcabopoian-2-
U)RUPUMUOUH-2-AMUH

HC N= O CHéH

Hsc:'N_<\r\1:/>7B‘O:E_|C3HZ

Cwmech 22.5 ma (45.5 mmonb) pacrBopa nuMmeruinamuia B TT®, 3.0 r (15.5
MMOJIb) 2-xyop-5-6pomnupumuauna u AITH nepememusanu npu KT B Teduenue 1 u.
PacTBopuTens ynapusanu, 100aBJIsIH BOOY U cMech dkcTparuposaiu EtOAc.
Opranuueckue (pa3pl OOBEIUHSIN, CYIIHIH U yIIAPUBAJH C ToJaydeHueM 3.2 r S-Opom-
N,N-auMeTUINUPUMHUINH-2-aMUHA.

Cwmech 0.5 r (2.48 mmonb) 5-0poM-N,N-nuMeTunnupuMuaua-2-amMmusa, 0.8 r
(3.24 mmonp) Ouc(nunakonaro)audopa, 0.6 v (6.38 mmoar) KOAc, 0.2 r (0.25 Mmmoub)
Pd(dppf)Cl; * IXM u nuokcana Harpesaiu no 100°C B Treuenue 4.5 4. [Tocie
oxnaxaeHus 1o KT, peakiinoHHYI0 cMeCh PUIBTPOBAIH Yepe3 CIOH LenuTa u
ynapuBaiu, 100aBIsu BOOY U cMech skctparuposaiu EtOAc. Opranudeckue ¢a3sl
oObenuHsANH, Cymunu u ynapusaiu. Ceipoi mpoaykt ounmanu OX.

Boixon: 0.6 1 (96%), ESI-MC: m/z = 250 (M+H)", R(B2XX): 0.22 mMun
(BOXX-A)

1V.4 2-mempazuoponupan-4-ui-5-(4,4,5,5-mempamemun-1,3,2-

OUOKCADOPOLAH-2-U) NUPUMUOUH
N CH,
S =\ .°~ch,
\ /B CH
N 0] 3
CH,

Cwmechb 1.0 r (3.5 mmounb) 5-Opom-2-itonnmupumunnta, 0.2 r (0.18 Mmouib)
Pd(PPh3)y u TT' @ oxnaxpanu no 0°C u gobasnsiu 14 mu (7.0 mmonb) 0.5 M pactBopa
Hon(reTparuaponupaH-4-ui)UHKA, CMeCh OCTaBJsLIH 10 nocTuxkeHus KT u
nepeMemBaIu B TeUeHHe HOUH. 3aTeM nobapisnu gonojuutenbHbie Pd(PPhs)s u 5
M1 (2.5 mmonb) 0.5 M pactBopa Hoxa(rerparunponupas-4-ui)UUHKAa U CMECH
nepememuBanu npu KT B Teuenne 4 4, pazdapisinu Hacein. NaHCO;-pacTBopom u
EtOAc, punpTpoBanu uepes uenut u 3kctparupoBanu EtOAc. Opranuueckue ¢asbl
00bEeIMHSIN, TPOMBIBAJIM BOJOH U HACHIIIEHHBIM COJIEBBIM PACTBOPOM, CYIIUIHU U
yHapuBaJy U OCTATOK ouyumainu ¢ nomomeo ®X ¢ nonyuenuem 0.41 r 5-6pom-2-

TeTparuAponupas-4-ui-nupuMHUaINHA.
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Cwmech 0.4 1 (2.48 mmonb) S-OpoMm-2-TeTparugponupan-4-ui-nupumMmuausa, 0.54
r (2.14 mmonrp) Ouc(nunakonaro)audopa, 0.49 r (4.94 mmons) KOAc, 0.07 r (0.25
mMmoib) Pd(dppf)Cl2 u nuokcana Harpesanu go 90°C B Teuenne 1.5 u. ITocne
oxnaxaeHus 1o KT, peakunoHHyo cMech pa30aBisiiiv BOJOH U SKCTPArupoOBaiu
EtOAc. Opranuueckue $pa3bl 00beqUHSIN, TPOMBIBAIN BOAON U HACHILIEHHBIM
COJIEBBIM PACTBOPOM M CyInuiu. J{00aBIsIN ApEBECHBII yTroib, CMeCh QHIBTPOBAIH
yepes LEeJIUT U yIapHuBaJIu.

Boixon: 0.4 r (84%), ESI-MC: m/z = 291 (M+H)", R(B2XX): 0.30 mMun
(B2XX-B)

V.5 2-nponokcu-5-(4,4,5,5-mempamemu.i-1,3,2-ouoxcaboponan-2-

W) RUPUMUOUH
H3C\_\ N o O
O_<\N>7B‘oig:2
CH,

Cwmech 1.0 1 (5.2 mmonp) 2-xmop-5-6pomnupumununa, 1.4 r (10.3 mmonn)
K,CO;3; u 10 mn H-nponanona nepemewnBaiu npu KT B Teuenue 48 4. PeakiuoHHy0O
cMech pazbasisinu Bonoi u EtOAc. Oprannueckyro a3y npoOMBIBaJIN COJIEBBIM
pPacTBOPOM, CYIIMJIM U YIApHUBAJIHU ¢ ojyyenuem 1.2 r 5-Opom-2-
NPOMOKCUITUPUMHUIUHA.

Cwmech 0.5 1 (2.00 mmonb) 5-6pom-2-niponokcunupumuauna, 0.6 r (2.20 Mmmoub)

ouc(nunakonaro)audopa, 0.4 r (4.00 mmosb) KOAc, 0.2 r (0.20 mmoub)
Pd(dppf)Cl, * IXM u nuokcana Harpesaiu 1o 100°C B Teuenue 2 4. [Tocie
oxnaxnaenus no KT, peakunonnyi cmech pasbasisinu EtOAc u punapTpoBanu yepes
nenut. UiIbTpaT ynapuBaiu U OCTATOK OYHINAIH ¢ TOMOIIBbI0 DX,

Beixon: 0.5 r (85%), R(B2XKX): 0.74 mun (BOXX-A)

1V.6 2-(2,2-0u¢pmopnponoxcu)-5-(4,4,5,5-mempamemun-1,3,2-

OUOKCADOPOIaAH-2-UT) NUPUMUOUH

H,C CH
T\ N= 0 C3H
3
F O_<\N:/>7BO CH3
CH,

Cwmech 9.7 1 (100.6 mmounb) 2,2-gudropnponan-1-oma u TI'® oxnaxnanmu go 0°C
u HeOonpmumu nopuusiMu godasnsnu 4.1 r (92.9 mmonp) 60% NaH. PeakunonHoi

cMmecu nasanu goctuub KT u nepememuBanu B Teuenue 1 4, 3arem oxyaxnaanu ao 0°C
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u nobasnsu 15.0 v (77.4 mmons) 2-xnop-5-6pomnupumuauaa B TT'®. PeakunoHHy10
cMech nepememupainu B TeueHue 2 4 npu KT u 3aTtem pazbasnsanu Bogoii u EtOAc.
Opranunueckyro ¢a3y cymunu u ynapusaiu. Octatok ounimanu ¢ nomoumpo ®X, ¢
nosyyeHuem 17.3 v 5-6pom-2-(2,2-nudpTopnponoKCcH ) TUPHUMUANHA.

Cwmech 9.5 1 (37.5 mmounb) 5-6pom-2-(2,2-1upTOPIPONOKCH)MTUPUMUTIUHA, 12.4 T
(48.8 mmoup) Ouc(nunakonaro)audopa, 9.6 r (95.5 mmons) KOAc, 0.9 r (1.1 Mmmoub)
Pd(dppf)Cl, * IXM u nuokcana Harpesaiu 1o 100°C B Treuenue 5 4. [Tocie
oxnaxaenus 1o KT, peakuuonnyto cmech pasdasnsiiu Bogoi u EtOAc. K
opraHuyveckoi ¢ase nodapisinu aApeBecHbil yrojab, NaSO, u cuiukaresb, 1 CMeCh
¢unpTpoBanu yepe3 ueaut. PunbTpaT ynapuBaiud U OCTATOK PACTHPAIH C
neTpoeHHbIM 3pUpPOM, GHIBTPOBAIH U CYLIUIIH.

Brixon: 9.5 r (84%), ESI-MC: m/z = 301 (M+H)", R(BD2XX): 0.41 mun
(B2XX-B)

V.7 3-[[5-(4,4,5,5-mempamemu-1,3,2-0uoxkcadopoian-2-ui) nupumuoun-2-

uifokcumemuiiJuzoxkcazon

ﬁ_\ N CH3
Y = @)
O- ’ CH
N 0— }B i g
N—7 o—1CH,
CH

Cwmech 10.0 r (100.9 Mmmounb) uzokcazon-3-unmeranona u TT'® oxnaxkganu 1o
0°C u nobasusinum 4.0 r (100.9 mmoinb) 60% NaH HeGonpImIMMu NOPLUAMH.
PeakiiMoOHHYIO CMeCh IepeMeIlnBaIn B TeueHune 45 MuH, a 3ateM nobasnsiu 16.4 r
(84.6 MmmoIb) 2-x510p-5-OpoMnupumuarta B JIM®P. PeakinOHHYIO CMeCh
nepememnBanu B Teuenue 45 mun npu KT, 3arem oxnaxnanu go 0°C u pazbasiusiu
Bonoi. Ocanok oTGUIBTPOBBIBAIH, MPOMBIBAJIN BOAON U CymMIH ¢ mojyderuem 20.1
r 3-[(5-OpoMIupUMHANH-2-1JT)OKCUMETHJI |U30KCA30J1a.

Cwmech 20.1 r (78.5 mmonb) 3-[(5-OpomnupumMuguu-2-
WJI1)OKCUMeTHII|u30Kca3ona, 26.2 r (102.1 mmonb) 6uc(nuHakonato)audopa, 20.0 r
(204.2 mmonp) KOAc, 1.6 r (2.0 mmons) Pd(dppf)Cl, * XM u nuokcaHa HarpeBaiu
no 100°C B Teuenne 30 muH. [Tocne oxnaxaenus 1o KT, peakunoHHy0O cMeCh
paszbasysiu Bonoi u skcTparupoBanu EtOAc. Opranudeckue ¢as3bsl oObeqUHSIH,
n00aBIsIN APEBECHBIN Yroyib U cMeCh QHIbTpOBaNH. PUIABTPAT yHAPUBAIU H OCTATOK

pacTupany ¢ H-TeNTaHOM, QHIBTPOBAJIH U CYLIUJIIU.
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Beixon: 17.5 r (74%), ESI-MC: m/z = 304 (M+H)", R(B2XX): 0.61 mun
(BOXX-A)

1V.8 [2-[(1-pmopyurionponui)memokcunupumudun-5-uijooponosan

Kuciioma
N=\ OH
o—\ :/>*B‘
N OH
F

Cwmechb 391 mr (4.3 mmoinb) (1-propuuknonponun)meranona u TT' @ oxnaxknanu
1o 0°C u Hebonpmmmu nopuusimu nodasnsiau 174 mr (4.3 mmonb) 60% NaH.
PeakunoHHyo cMech mepememuBany B Teuenne 30 MuH, a 3atem nobasisutu 700 mr
(3.6 mmonb) 2-xmop-5-6pomnupumuauaa B JIM®. PeakiimoHHYIO CMeCh
nepememnBanu B Teuenue 30 mun npu KT, 3aTtem pazdasnsnu Bogoi u
skctparuposanu JIXM. Oprannueckue ¢a3pl OObeNHHAIN, CYIIHIN U YIIAPUBAJH, C
nonyuerueM 856 mr 5-6pom-2-[(1-pTopUHKIONPONUI)METOKCH |THPUMHUIHHA.

Cwmech 428 mr (1.7 mmonnp) 5-6pom-2-[(1-PTOpUUKIONPONNI)METOKCH |-
nupumuauHa, 578 mr (2.3 mmonp) buc(nurakonaro)audopa, 442 mr (4.5 MMoIb)
KOAc, 142 r (0.2 mmouns) Pd(dppf)Cl; * IXM u nuokcana Harpesanu no 100°C B
teueHnne 1 gaca. [Tocne oxnaxnaenus 1o KT, peakunoHHy0 cMech pa3baBisiiu BOOOU
u skctparuposanu EtOAc. Opranuueckue (pa3pl 00beIUHANN, CYIIUIN U YIIAPUBAJIU

Boixon: 370 mr, ESI-MC: m/z = 213 (M+H)", R(BDXX): 0.71 mun (BDXKX-A)

V.9 5-(4,4,5,5-mempamemun-1,3,2-ouoxkcabopoiran-2-ui)-2-(4,4,4-
mpughrmopoymoxcu) RupuUMUOUH

FF

Y’\_\ \ o fr
F =
~~~CH
o :>_B‘ :t X
\N— o1 CH:

Cwmech 3.5 1 (27.5 mmons) 4,4,4-tpudTopbyran-1-ona, 4.8 r (25.0 mmons) 2-
xJiop-5-Opomnupumununa, 12.2 r (37.5 mmons) Cs,CO3; nmepeMeminBaiu B Te4eHUe 2 4
npu KT, 3arem Harpesanu 1o 50°C B Teuenue 8 4, 3arem oxnaxaanu 10 KT u
nepeMeInBaIn B TeueHne Houu. CMech pa30aBIsiin JeIsTHON BOJOH M OCaOK
OT(UIBTPOBBIBAJIIHN U MPOMBIBATH BOJOMH, 3aTeM pacTopsuiu B EtOAc, npomsiBanu
COJIEBBIM PACTBOPOM, CylImiu U ynapusainu. OctaTok pactupanu ¢ rentaHom npu 0°C
bunpTpoBanU U CymmiIu, ¢ noixyueHuem 5.0 r 5-6pom-2-(4,4,4-

TpUPTOPOYTOKCH)TUPUMHUANHA.
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Cwmech 3.0 1 (10.5 mmonb) 5-Opom-2-(4,4,4-TpudTopdyToKkcu)nupumMuanga, 3.5 r

(13.7 mmonp) Ouc(nunakonaro)audopa, 2.7 r (27.4 mmonr) KOAc, 0.3 r (0.3 mmonb)

Pd(dppf)Cl, * IXM u nuokcana Harpesanu no 100°C B reuenue 5 4. ITocne

oxnaxnaeHus 1o KT, peakinonnyto cmech pasbasisnu Bogoii u EtOAc. K

oprannveckoii paze nodasnsnu apesecHbiil yroib u NaSO,4 u cMech GpuiabTpoBaan

yepe3 neaut. PuibTpaT ynapuBajiu U OCTATOK PACTUPAJIHU C METPONIEHHBIM 3UpPOM,

(UIBTPOBANIM U CYLIUJIH.

Beixon: 3.0 r (86%), R(B2XKX): 0.85 mun (BOXX-A)

Crnenyromue NpoMeKyTOUHbIE COEUHEHUS TOIyYau TaKUM K€ 00pa3oM, Kak

onucano mist IV.3 (A), IV.2 (B), IV.6 (C), npuBenenusix B kojonke GP. [leranu

NpUBEAEHBI B KOJJOHKE KOMMEHTApUil CHHTE3a, BpeMs yaepskanus u macca (ESI-MC

m/z M+H"), onpenenennsle ¢ momompto BOXKX-MC, npusenens! B koaorkax MC u

R..
v CrpykTypa GP|MC| R, | NoMmenTapui
ﬁ—\ N o s
/ =
O~ CH, 0.26 Mun
1V.25 N4 }B B (221 11 90°C
H 2/ o CH, BOXX-B
CH,
N o CH,
B CH, 0.26
H.C-O N \}B :t . MUH o
V-2 THC _<N /oA A 1294 pokx-A 100%¢
CH,
0o
( ? CH
V.27 N= O éH B 1320 0.74 muH |4 100°C
' NG :/>_B. OH’ BOXKX-A
HC N o <
CH,
(e}
CH
1V.28 Q N= o éH B (224 0.26 muH 3 100°C
. N4 }B CH, B2XXX-B 1
H,C N o)
CH,
1v.29) O o }B:Oigﬂz C I[Xl\%l\/{eOH
N :
CH, R=0.4
CH
M\ _<N— [NV TCX: PE/EtOAc
NI o R=0.4
CH, =0.




10

15

-47 -

CH,
ooEe M
H,C-O N B O/ MHH °
vl H H—<\N )8 LcH A |280 (o M| 3w 100°C
CH,
<gr C>—\ e 0.37
.37 muH o
1v.32 O_(\} ig:?, C 1388 | x| 1195°C
3

Crnenyromue mpoOMeXKyTOYHBIE COEIMHEHHUS SIBJSIOTCS KOMMEPYECKH

AOCTYIIHBIMU HUJIN UX MOXKHO IMOJYYUTH B COOTBETCTBUU C JaHHBIMU CCBIIIKAMU.

# CTpYKTypa/CCbIJ'IKa # CTp}IKTypa/CCbIJ'IKa
OH OH
0‘(’ :>— s—(/ :>—
IV.50 =/ ©OH IV.51 =/ ©OH
J. Med. Chem., 2010 , Tom 53, # Bioorg. Med. Chem. Lett,
1,77 2010, . 20, # 23, 7046
N o CH,
o > ) T
H,c— :>— :tCH N o
V.52 o T V.53 en
) CH, ) Ark Pharm, Inc., 1840
J. Am. Chem. Soc., 2014, Tom Industrial Drive, Suite 120,
136, # 11, 4287 Libertyville, IL 60048,
USA

Obwan memooura A.1

17 cragust 3aMenIeHus (S): ucxonunu u3 1.0 3kB MPOMEKYTOUHOTO COETUHEHUSI,

nobasinu I 53xB mpomexkyTounoro coenquHenus IV u 3 sxs DBU B JIXM. Cmech

BBIZIEP KUBAJIU MPHU 3alaHHON TeMIlepaType B TeUeHHEe 3aJJaHHOIO BPEMEHU.

27 cranust casitust 3amuThl (D): 40 5xB TOY n06aBisiiv 1 CMECh BbIIEPKUBAIU

npu SaI[aHHOﬁ TEMIIEPATYPE B TCUHECHUE 3aJaHHOTO BPEMECHHU, a4 3aTEM yllapuBaJIud U

OYHIaJU ¢ moMoI b0 BOXXX.

3™ cranus obpasoBanus anuaryanuauda (A): kK cMecu O€H3UJIOBOrO CIUPTA

npoMexyTodHoro coenquHenuss u JIM® nobdasisnu 2.0 s3xkB. CDI u peakiuoHHYIO

CMecCh MepeMelnBaiy B TeueHne Houn. 3aTeM 2.0 5kB. kapOoHATa r'yaHUJUHA

nobapysinu U cMech nepememuBaiu npu KT B TedeHne 3aJaHHOTO BPEMEHH.

Peaknuonnyr cmech pazdasnsanu MeOH, IM® u noakucnsiinu T®Y, punbrposanu u

oyuIaau ¢ moMombo BOXXX.
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Obwan memooura A.2

1™ cranust 3ameenus (S): Kk cMecH 1.1 9KB. CIMPTa WU MPOMEKYTOYHOTO
coequnenus Il u TT'®, nobasnsanu 1.1 s3xB. 60% NaH u cmecr nepememusanu 10
muH. Jlo6aBnsnu 1.0 3kB. mpoMexyTO4HOro coennHeHus I 1 cMech BbIAEPIKUBAIU NIPU
3aJaHHOI TeMIepaTrype B TeYeHUEe 3aJJaHHOTO BpEMEHH, 3aTeM pa30aBisiian BOIOH U
skctparuposanu EtOAc. Opranndeckue ¢aszpl 00bEANHAIN, TPOMBIBAJIN BOJOH U
HACBIIEHHBIM COJIEBBIM PACTBOPOM U YIapUBaJHU.

27 cTagus CHSATUSA 3aLUThI (D): mpoMeskyTOUHOE COeqUHEHHNE cO cTaauu |
pactBopsiau B TT'® u noGasysiau 1.5 3xB TBAF B TT'® u cMech BbIAEpKUBAIH NIPH
3a7JaHHOM TeMIepaType B TCUCHUE 3aJaHHOT'O BPEMEHH, 3aTeM pa30aBisiiu BOAOH U
skcrparuposanu EtOAc. Opranuueckue ¢a3bl 00 beIUHSIIN, TPOMBIBATN BOIOU U
HAaCBIIEHHBIM COJIEBBIM PACTBOPOM U YIapUBaJHU.

3™ cranust obpasoBanus anunryanunuaa (A): k cMecu 1.0 5kB OEH3UIOBOTO
CIHUpPTa, TPOMEXKYTOUHOTO coequHeHus: co craauu 2 u JJM® nobasnsuiu 1.5 s3x8 CDI u
peakunoHHYI0 cMech nepememuBaiu B Teuenue | 4 npu KT. 3arem nobasnsinu 2.0
5KkB. KapOoHara ryaHuinHa u cMmech nepememusainu npu KT B Teuenune 3aganuoro
BpeMeHU. PeakunoHHy0 cmech nogkuciasanu TOY, punprpoBanu u ounimanu ¢
nomoubro BOXKX.

Obwan memooura A.3

Cwmecsb 5.0 5xB. Hykiaeodpuna u TT'® oxnaxganu no 0°C u nobaysiiu 3 3kB. 60%
NaH, 3arem HarpeBanu 10 KT u no6asnsanu 1.0 5kB. IpOMEKYTOYHOTO COSTUHEHUS
II1, pactBopenHoro B IM®, u cMech BbIAEPKUBAU MPHU 3alaHHON TemIepaType B
TeUEeHHUE 3aIaHHOTO BpEMEeHHU. PeakIMOHHYI0 CMeCh KOHLEHTPUPOBAIH U pa30aBIIsIIH
BonoH. Ocanok OTGHUIBTPOBBIBAIH, IPOMBIBAJIH U CYIIHIH. AJIBTEPHATHBHO MOCIE
KOHIL[EHTPALMU ChIPOH MPOAYKT O4HUIIaNU ¢ moMolibio BOXKX.

Obwan memoourxa B.1

1™ cranus coueranus (C): 1.0 sxB. nmpoMekyTouHOoro coenunenus I, 1.0 skB.
npomexxytounoro coequHerust IV u 2.0 sxkB. 2M Na,COj3 pactBopa 0.10 3kB. xJopuna
ouc(rpudenmndocdun) mannanus (1) B tmokcane HarpeBaau 10 3aJaHHON
TEMIIEPATyphl B T€UEHHUE 3aJaHHOTO BpeMeHu. [lonyueHHoe npoMexxyTouHOoe
coenquHeHne OEH3MIOBOroO cmupTa ouumanu ¢ momompo @ X min BOXX.

2™ cranus obpasosanus aunryanunusa (A): K cmecu 1.0 9kB.
MPOMEXKYTOYHOTO coequHeHus: Oen3mnooro cnupra u JAM® nobasmnsm 1.5 sxB. CDI

U peaKkIMOHHYIO cMech nepeMemuBaiu B Tedenue 2 4 npu KT. 3arem noGasusnu 2.0
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5KkB. KapOoHaTa ryaHunHa u cMmech nepememusainu npu KT B Teuenune 3aganHoro
BpeMeHU. Peakunonnyio cmech pasdasisinu MeOH, JIM® u nogkucnsanu TOV,
GuabTpPOBANU U OUHINAIH ¢ MoMoIb0 BOXX.

Obwan memoouxa B.2

1.0 sxB. mpomexxyTounoro coenunenus III, 1.1 5xB. npoMeKyTOUHOTO
coenunenus IV u 3.5 skB. K5PO,4 0.1 5xB. XPhos Pd G2 B nuokcane HarpeBaju 10
3aJJaHHOH TeMIepaTypbl B TEYEHHE 3aJaHHOTO BpeMeHHU. PeakIIMOHHYI0 CMeCh
¢unprpoBanu uyepe3 kaprpumk Thiol-MP SPE u ounmann BOXX.

Obwan memooura B.3

1.0 sxB. npomesxyTouHoro coequHenus 111 1.5 3kB. npoMeKyTOYHOTO
coequnenus IV u 3.0 3kB. K3PO4 0.05 3xB. XPhos Pd G2 B nuokcane/Bone (ca. 5:1)
HarpeBaju 10 3aJaHHOHW TeMIEpaTyphbl B TEUEHHUE 3aJaHHOTO BpeMeHH. PeakIInoHHY 0
CMech ouuIIany ¢ noMmouipro BOXKX.

Crnenyromue npumepsl B Tabiuie 3 (HoMep npuMepa MpuBeIeH B CTONOIE #)
MOJIy4aJIl B COOTBETCTBHU C OOIUMHU MeToANKaMu A uiu B u kak onucaHo HUXKeE.
Hetanu aist o0IUX METOIUK NMPUBEIECHBI B KOJOHKH KOMMEHTapUi CUHTE3a, BpEeMs
ynepxusanus u macca (ESI-MC m/z M+H") onpenenennsie ¢ momomeio BOXKX-MC,

npusBeneHbl B kojoHkax RT u MC.

Tabauna 3
R,
4 Crpyxrypa GP Hcexoanoe ] MC KommeHTapuii
BEIECTBO (BOXKX CHHTE3a
cnoco6)
01 B.3 L1 031 (B) | 287 (2 100°C
' V.52 ' *
C: 14, 100°C
A: 2 3kB.
02 B.1 1150 0.34 (B) | 303 |kapOoHaTa
1V.50
ryanuauHa, 1.1 3kB.
CDI, 48 u
03 B3 L1 0.38(B) | 313 |24, 100°C
' V.53 ' s
o)
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R,
4 Crpyxrypa GP Hcxoanoe fo— MC KommenTapuii
BCIICCTBO (BOXKX CHHTE3a
cmoco6)
H,N
H,C N >=NH
\
04 /N_</ \ / \ HN B.3 ig; 0.68 (A) | 316 |24, 100°C
H,C N= N= >=o ’
(0]
H,N
H.C N NH S: B TeueHHe HOYM,
05 3 _\0—</ A/ Al L1 0.75 (A) | 317 |XT
_ _ ’ 3TAHOTI ' D: 24, KT
N N 0 A:3 4, KT
0
H,N
H,C >:NH
\
06 _</ \ / \ HN B.3 II\I]I'SII 0.77 (A) | 319 |14, 100°C
N= N= 0 ’
(0]
H.C H,N
\—\ N \ / \ ’ >=NH S: B TCUCHHC HOYH,
07 04</ HN Al L1 051 (F) | 331 |KT
— — 1-mponanon D: 3y, KT
N N © A:3 4, KT
o} T
HC
\
\\_\ H2N>= S: B TCUCHHC HOYH,
N NH 1.1 KT
08 O—</ \ 7 N HN Al 6yT-3-uH-1-01 0.47(F) | 341 D: 34, KT
N=— N= >=o A:3 4, KT
O
H,C—0 H,N
M= _ M I11.1
09 HN—<\ / \ HN B.3 IV.él 0.69 (A) | 346 |1.54, 100°C
N N 0
0
H,C—0 H,N
\_\ }\I \ / \ NH 1.1 S: 4 o, KT
10 04< HN Al 2-metokcu- | 0.41 (H) | 347 |D: 14, KT
N= N= o 3TAHOT A:3 4, KT
o}
F H,N
HC>—\ }“ N\ /7 \ >=NH I.1 S:84u, KTD: 3 u,
11 3 0‘( HN A.l | 2R)-2-¢top- | 0.47 (F) | 349 |KT
N== N= >=0 npomaH-1-01 A: 24, KT
0
N
=02
N N III.1
12 0 B3 ' 0.36 (B) | 357 |3 4, 100°C
>/_NH V.4
O }“‘NHz
HN
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R,
4 Crpyxrypa GP Hcxoanoe fo— MC KommenTapuii
BEIIECCTBO (BOXKX CHHTE3a
cmoco6)
H2N>:
H,C N NH
\ . [
13 O_<>N_</ Nt N B1 HLSO | o (ay| 358 |C: L5 % 100°C
— — Iv.1 A: B TCUCHHEC HOYH
N N >=o
0
H,N
N N\ /7 N\ >:NH 11150 C: 3 sxB. Na,COs,
. ’ . q
14 Y N HN B.1 IV 30 0.38(B) | 358 [100°C 3
\_/ N=— N= 0 ’ A: B TCUCHHC HOYH
(6]
(0]
R Il S: 4 1, KT
N NH “4n,
15 ol NN iy Al (38)- 0.42 (H) | 359 |D: 1w, KT
TETPAruapo- A 34 KT
N= N= 0 ¢dypan-3-01 T
H,C-0 ) >=
— NH
16 N_</ \ / \ HN B3 1.1 0.4 (A) | 360 |1.54, 100°C
wc N= N= 0 IV.26
3
0
H,N
g_\ N ? >=NH I.1 S: B TeucHHE HOYH,
17| F o—</ NN a1 | Q-dmop- g s gy | 36p |KT
_ _ MUKIOTMPOTIIHII)- D: 3y, KT
N N >=O METaHOI A: 34, KT
O
1.3
18 A3 | 2,2-mudTop- | 0.49 (B) | 366 |B TreucHme HOuM, KT
npomnaH-1-on
I11.1 .
19 B.2 V.2 0.4 B) | 366 |34, 90°C
1.1 S: 4, KT
20 Al | 2.2-mudptop- | 0.52 (H) | 367 |D: 1u, KT
npomnaH-1-on A: 34, KT
S: 34, KT
21 A2 1.2 039 (B) | 368 D: B TcucHHE HOYH,
Vi _ _ ' 1151 : KT
N N N 0 A: B TeUCHHE HOYH
o :
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R,
4 Crpyxrypa GP Hcxoagnoe fo— MC KommenTapuii
BCINECTBO (BOKX CHHTE3a
cnoco6)
22 B.2 1.1 0.35(B) | 369 |3 4, 90°C
’ 1V.25 ’ ’
1.3
23 A.3 | m3okcazon-3- | 0.51 (E) | 369 |B TeucHue Houu, KT
— N= 0 HIMETAHOJ
o}
O/N\ HzN
I§>—\ F N/ \ NH L1 S: 4, KT
24 0_< HN A.1 | u3okcazon-3- | 0.45 (H) | 370 |D: 14, KT
N— N=— 0 HIMCTAHOTI A: 34, KT
0
25 B3 1L 0.75 (A) | 372 |1.54, 100°C
' 1v.28 ' T
F . AN L1 S: B TCUCHHE HOUH
_ﬁ"\ 7N/ N\ N [(IR)-2.2- KT ’
26 0—< D A1 |angropmicao-| 0.53 (F) | 379 |pis (o
N= N 0 nponui|me- A 34 KT
o TaHOJI T
H,N 1.1
N NH S: B TeUCHHE HOYH,
) \ / \ 1-(rugpoxcu- KT
27 o—< HN Al metnn)- | 0.56 (G) | 382 |
I I = = HKI00yTaH- D: 34, KT
N N N 0 h y A: 34, KT
KapOOHHUTPUI
_ CH, H,N
S: 34, KT
NH ,
0‘/>_< ) N/ \ > 1.2 D:
N o—’ HN . . B TCUCHHE HOYH,
28 4<N_ - . A2 11.50 0.41 (B) | 384 KT
o A: B TCUCHHC HOYH
N H,N
g /N N/ \ NH L1 S: 84u, KT
29 § 0_< HN Al THA30JI-5- 0.43 (F) | 386 |D: 3u, KT
N= N= 0 HIMETAHOJI A: 24, KT
0
fN H,N
N NH .
S\/>—\ JN\ /N > 1.1 S: 84y, KT
30 Y HN Al THA301-4 - 0.43 (F) | 386 |D: 3u, KT
N=— N= ) HIMETAHOJI A: 24, KT
0
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R,
4 Crpyxrypa GP Hcxoagnoe fo— MC KommenTapuii
BCINECTBO (BOKX CHHTE3a
cmoco6)
N\ H,N
[ >—\ /N N\ /7 \ )=NH I.1 S: 84y, KT
31 s 0_< HN Al THA30J-2- 0.45(F) | 386 |D: 3u, KT
N= N= >=0 HIMETAHO I A: 24, KT
0
0
H,N
>=NH II1.1 o
32 /N_</ N\ /7 \ " B.3 IV 27 0.76 (A) | 386 |14, 100°C
H,C = N= 0
0
Oy ™ ||t
0, N NH ) S: 4, KT
33 o—! M) Al | TEIPEIEAPOT 1 0.48 () | 387 |D: lu, KT
N= N= 0 pan A: 3u, KT
o HIMCTAHOJI
N H,N
gj\>—\ SN /N )= 11 S: 84u, KT
34 s 0—< HN A.l | Tmagmason-5- | 0.44 (F) | 387 |D: 3u, KT
N= N= >=O HIMETAHOI A: 24, KT
0
S/\>—\ »
! N NH .
1.1 S: 844, KT
N~ >
35 TN 0_</ \ / \ HN A.1 | tTmaguaszon-4- | 0.43 (F) | 387 |D: 3u, KT
N= N= 9] HIMETAHO I A: 24, KT
0
F
F
F H,N I.1 S: B TeueHHEe HOYM,
4.4.4- KT
36 N >:NH Al > 0.58 (F 399
O—</ A\ 7/ \ N TpudTopOyTaH- (F) D: 34, KT
1-o1 A: 3y, KT
N=— N= 0
0
H.C
o
N
11150 C: 3 3kB. Na,CO;,
37 H,N B.1 IV.29 0.38(B) | 428 [100°C 3 4
>:NH ’ A: B TCUCHHC HOYH
4NN
N=— N= (6]
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R,
4 Crpyxrypa GP Hcxoanoe fo— MC KommenTapuii
BCIICCTBO (BOXKX CHHTE3a
cnoco6)
N
1.1 °
38 H,;N B.2 IV 32 042 (D) | 454 |14 80°C
N #NH ’
ol N~ )
N— N = 0
(6]

Ipumep 03: [6-(2-yurionponuinupumuoun-5-ui)-2-nupuoui]memu N-
Kapoamumuoouikapbamam

Cwmecp 1.0 3xB. npomexxytouHoro coeaunenus II1.1, 1.1 3kB. mpoMeXyTOYHOTO
coequnenus 1V.53, 3.0 sxB. K5PO4 u 0.07 5xB. XPhos Pd G2 B nuokcane/Boae
(mpubn. 5:1) narpesanu no 100°C B treuenue 2 4. Ilocne oxnaxkaenus no KT
pacTtBopHUTENb yrnapusaiu, BHocuiu B cmecb MeOH u JIXM, ¢punpTpoBanu uepes
kaptpumx PL-thiol u ynapusanu. Ceipoit npoaykt ounimann BOXKX.

ESI-MC: m/z = 313 (M+H)", R(B2XX): 0.39 mun (BDXXX-B)

Ilpumep 07: [6-(2-nponokcunupumuoun-3-u)-2-nupuouimemu N-
Kapoamumuoouikapoamam

Cnalwlif MOTOK aproHa MpoIycKaiu yepes cMmech 1.0 3KB. MPOMEKYTOUHOTO
coenquHenus II1.1, 1.1 skB. npomexyTounoro coequHenuss IV.5 u 2.5 skB. K;PO4 B
nuokcane/Bone (mpubia. 5:1). 3arem nodasmsiau 0.1 3xB. XPhos Pd G2 u cmech
HarpeBanu 10 100°C B Teuenue 1 yaca. [locne oxnaxnenus no KT pactBopurens
yIapUBaJIu U CBIPON NPOAYKT ouninaau @X.

ESI-MC: m/z = 331 (M+H)", R(B2XX): 0.81 mun (BDXKX-A)

Ipumep 08: [6-(2-6ym-3-unokcunupumuoun-5-ui)-2-nupuoui/memun N-
Kapbamumuoouikapbamam

Hobasnsnu 3.0 3xB. DBU & cmecu 3.0 3xB. 3-OytuH-1-01a u JIXM. Yepes 1 gac
BoigepxkuBanus npu KT noGasnsnu 1.0 3xB. mpomeskyTouHoro coequrenus 1.1 8 IXM
u cmech nepememusanu npu KT B Teuenue 3 9, 3arem paszbasusnu XM u
npomeiBasu pacteopoM NaHCOs3 u coneBbIM pacTBOPOM, CYIIHMIIHA U YIIAPUBAJIH.
ITonyvanu ceipoit mpem-0yTuin-[[6-(2-0yT-3-UHOKCUIUPUMHUANH-S5-1IT)-2-

nupuaun]merokcu]-gumeruncunan (ESI-MC: m/z = 370 (M+H)", R(B2XX): 1.26
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muH (B2XX-C)). Jobapasanu TI'® u 1.5 sxB. TBAF u cmech nepememmusanu npu KT
B TeueHne 20 MuH. PacTBOpUTENb yapuBaIu U OCTATOK OYHUINAIU ¢ noMouibro OX, ¢
nosny4yeHueM [6-(2-0yT-3-uHOKCUTUPUMUIUH-S5-un)-2-nupunui|meranona (ESI-MC:

m/z = 256 (M+H)", R(B2XX): 0.80 mun (BRXKX-C)).

K cmecu 1.0 5kB. [6-(2-0yT-3-UHOKCUITUPUMHAHH-S-HIT)-2-TUPUNI |METAHOA U
JIAM® nobasnsiaum 1.5 3kB. CDI u cmech nepememnBanu B TeueHue 2 4 npu KT, 3aTem
nobasnsin 2.0 5kB. kKapOOHATa T'YaHUJHHA U TIEpEeMEIIBaHIE MPOJOJIKAJIN B TCUCHUE
HOYH U 3aTeM paszbaBiysuik Bonoi. Ocanok oTGUIBTPOBBIBAIN U CYIIHIIH, PACTHPAIH C
supom u punsrposanu, 3atem ¢ MeOH u puabTpOBAIH U CYIIUIIH.

ESI-MC: m/z = 341 (M+H)", R(BD2XX): 0.79 mun (BDXX-C)

Hpumep 17: [6-[2-[(1-pmopuyurionponuir)memokcuJnupumudun-5-uij-2-
nupuouifmemui N-kapoamumuoouixkapoamam

Crnalblii MOTOK aproHa MpoMycKaiu yepe3 cMech 1.0 3KB. MPOMEXXYTOYHOTO
coenunenus IILI.1, 1.11 skB. mpomexxytounoro coenunenus IV.8 u 2.0 sks. K;PO, B
nuokcane/Bone (mpubn. 5:1). 3arem nodasmsinu 0.1 3xB. XPhos Pd G2 u cmech
HarpesBanu 10 100°C B Teuenue 30 muH. Ilocne oxnaxknenus no KT peakinonnyo
cMech paszbasisiiu Bonout u skcrparuposanu EtOAc. Oprannueckue (assl
00beINHANH, CYIIUIN U YIIAPUBAIU U ChIPOH MpoAYKT ounmanu OX.

ESI-MC: m/z = 361 (M+H)", R(B2XX): 0.75 mun (BDXKX-A)

Ilpumep 20: [6-[2-(2,2-0udpmopnponokcu) nupumudun-5-uif-2-
nupuoui|memu N-kapoamumuoouikapoamam

Cwmech 1.0 3kxB. (6-OpoM-2-niupunui)Mmeranona, 1.1 3kB. IpOMeKYTOYHOTO
coequnenus 1V.6 u 2.5 sxB. K3PO,4 B nuokcane/Bone (mpubia. 5:1) u 0.05 sxB. XPhos
Pd G2 narpesanu g0 100°C B Teuenue | yaca. [Tocne oxnaxaenus no KT
oprannveckue ¢as3bl pa3aensiau u ynapusaiu. [1onydeHHBIH ChIPOH NPOAYKT OUHINAJIH
¢ nomompo ®X u nmonyyanu [6-[2-(2,2-qudpTopnponoKcH ) TUPpUMUTUH-S -1 ]-2-
nupunun]meranon (ESI-MC: m/z = 282 (M+H)", R(BDXX): 0.85 mun (BDXKX-A)).

K cmecu 1.0 3kB. [6-[2-(2,2-11dTOPIPONOKCH)TUPUMHANH-S -1 ]|-2-
nupuaui|meranona u IM®, nobasnsnu 1.5 3kB. CDI u cMech nmepeMeminBaiu B
teueHue 2 4 npu KT, 3arem nodasnsnm 2.0 3xB. kapOoHaTa ryaHuinHa |
nepeMeInnBaHue MPOJOJIKAIN B TEUEHHE HOUH U 3aTeM pa30aBIsiia JeAIHOW BOOM.
Ocanok oTGUABTPOBBIBAIU U MEepeKpUCTAIIU30BbIBATN U3 95% EtOH,

OT(PUIBTPOBBIBAIN U CYLIUIH.
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ESI-MC: m/z = 367 (M+H)", R(B2XX): 0.80 mun (BDXX-A), T.m1.: 195°C,
R{(TCX): 0.20 (AXM/MeOH/NH,OH 9:1:0.01)

Ilpumep 24: [6-[2-(u30Kkca30.1-3-uimemokcu) nupumuoun-5-uif-2-
nupuouifmemui N-kapoamumuoouixkapoamam

Cwmech 1.0 3kxB. npomexxytouHnoro coenunenus III.1, 1.10 3xB. npoMeXyTOUHOTO
coequnenus 1V.7, 2.0 sxB. K5PO4 u 0.1 3xB. XPhos Pd G2 B nuokcane/Boxae (npudu.
5:1) narpesanu no 100°C B teuenue 30 muH. [Tocne oxnaxnenus no KT
Peaknmonnyo cMmech pasbapisiiu Bogoit u sxcrparuposanu EtOAc. Opranunueckue
¢da3bl 0OBEAUHSITN, CYIIUIIA U YIIAPUBAIU U ChIPOH MpOoAYKT ouninanu ®X, zatem
pactupanu ¢ 3¢pupom, QUIBTPOBATU U CYUIUIH.

ESI-MC: m/z = 370 (M+H)", R(BDXX): 0.75 mun (BOXX-C), T.m1.: 183°C,
R{(TCX): 0.18 (AXM/MeOH 9:1)

Hpumep 26: [6-[2-[[(1R)-2,2-0udpmopuyuxionponui]memorxcunupumuoun-5-
ui]-2-nupuouimemun N-kapbamumuoouikapoamam

Hobasnsanu 3.0 3xB. DBU x cmecn 3.0 3xB. [(1R)-2,2-
nudropuuknonponmi|meranona u JIXM. Uepes 1.5 u Boigepxusanus npu KT,
nobasnsnu 1.0 3kxB. nmpoMexxyTouHoro coeanHenus I.1 u cmech nepeMeminBaIy npu
KT B Teuenne noun. [Ipomesxxyrounoe coequnenne mpem-oytun-[[6-[2-[[(1R)-2,2-
AU(TOPLUUKIONPOIII|-METOKCH |TUPUMHUANH-5 -1 |-2-TUPUNUIT |METOKCH |-
numeruncunad (ESI-MC: m/z = 408 (M+H)™, R(BD2XX): 1.33 mun (BDXKX-A)) ne
Boinessuin. K peaknuonHoi cmecu nobasisinu 45 skB. T®Y u npoxosskanu
nepememnBanue B Teuenue 2 4 npu KT. PacTBopurtens ynapuBaiu U 0CTaTOK
ouninanu ¢ momoubo BOXX, ¢ nonyuenunem [6-[2-[[(1R)-2,2-

AU GTOPUUKIIONPOIHII | METOKCH |-TUPpUMHUANH-5 -1 |-2-tupuaui |metanona (ESI-MC:
m/z = 294 (M+H)", R(B2XX): 0.86 mun (BDXKX-A)).

K cmecu 1.0 3xB. [6-[2-[[(1R)-2,2-nupTOPUUKIIONPONUI |METOKCH |TUPUMHUTUH -
5-un]-2-nupunui|meranona u JJM® nobasnsiu 1.44 sxB. CDI u cmech
nepememnBanu npu KT B Teuenne Houn, 3arem nobasisanu 1.44 skB. kapOoHaTa
I'YaHUJMHA U NTepeMEIINBAaHUE MPOAOJDKAIN B TedeHne 3 4. PeakIMOHHYI0 CMech
paszbaBiisin BOgoH u nepeMernuBainy B TedeHne 2 4. Ocagok oTQUIbTPOBBIBATIN U
CYIIFITH.

ESI-MC: m/z = 379 (M+H)", R(BD2XX): 0.82 mun (BDXKX-A) T.mn.: 193-
196°C, R{TCX): 0.30 (AXM/MeOH/NH,OH 9:1:0.01)
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Ilpumep 36: [6-[2-(4,4,4-mpudpmopbdymokcu)nupumuoun-5-uif-2-
nupuouifmemun N-kapoamumuoouixkapboamam

Cwmech 1.0 3kB. (6-Opom-2-nupuanin)meranona, 1.1 3kB. IpPOMEKYTOYHOTO
coequnenus IV.9 u 2.0 sxB. K3PO,4 B nuokcane / Bone (mpu6a. 5:1) u 0.04 sxs. XPhos
Pd G2 narpesanu no 100°C B Teuenue 1 yaca. [Tocne oxnaxnenus no KT cmech
pasbaBiisiiu jensiHoi Bogou u skcTparupoBanu EtOAc. Opranuyeckue ¢asbl
00bEeIMHSIN TPOMBIBAJIH COJIEBBIM PACTBOPOM, CYLIMJIN U ynapuBaiu. [lonydeHHbIH
CBIPOH MPOAYKT ouuInaiu ¢ nomoupo ®X ¢ monyuenuem [6-[2-(4,4,4-
TpudTOopOyTOKCH)MUPUMUANH-S5-1|-2-tupuaui |metanona (ESI-MC: m/z = 314
(M+H)", R(B2XX): 0.91 mun (BDXKX-A)).

K cmecu 1.0 3kB. [6-[2-(4,4,4-TpupTOpOYTOKCH)TUPUMHUANH-S -1 |-2-
nupuaui|meranona u IM®, nobasnsnu 1.5 3kB. CDI u cMech nmepeMeminBaiu B
teueHue 2 4 npu KT, 3arem nobasnsnu 2.0 5xB. kapboHaTa TYaHUAUHA U
nepeMeIlnBaHue MPOIOJDKAIN B TeUeHUE 4 9 U 3aTeM pa30aBisiyin JeAsSHOH BOAOM.
Ocanok oTQUIBTPOBBIBATIN U CYIIHIIH.

ESI-MC: m/z = 399 (M+H)", R(BD2XX): 0.85 mun (BOXX-A), T.mr.: 194-
197°C, R{(TCX): 0.35 (AXM/MeOH/NH,OH 9:1:0.01).



10

15

20

25

30

-67 -

ITEPBOHAYAJIbHAA ®OPMVYJIA U30BPETEHUA

1. Coenunenue popmys (I)

~

X | 0] H NH

NG N \”/ \n/ 2
|
1 )\ ~Z 0] NH
R N
@D,

B KOTOpOH
A npenctasisiet coboit N unu CH;
R' BBIOpaH U3 rpymnmnsl, coctosimen n3 C.q-ankmna, Cs.¢-IUKIOANTKHIA,

rerepouukimia, -O-R%, -S-R* -NH-R” u -N(R?),,

rae kaxaplii R? He3aBUCHMO BbIOpaH U3 rpynmsl, cocTosmmei u3 Ci.g-ankunia,
Cs.¢-nuknoankuia, rerepounknmia, -(Cj.p-ankun)-(Cs.¢-IHKIOANKHIA),
-(Ci2-ankun)-rerepounkiuina, -(Ci.p-ankmn)-apuna, -(Ci2-aJkui)-rerepoapuia u
—(C1-p-anxun)-C=CH;

IA€ KaXbIi reTepOLUKINII R' u R’ npeacTasisieT co0oi 4-7-4JIeHHYIO
HACBILIEHHYI0 KapOOLUKINYECKyIo rpynmy, B kotopoii 1 unu 2 CH,-¢pparmenra
HE3aBHCHUMO JPYT OT Jpyra 3aMeHeHbl Ha aTOM WJu rpynny, BeiOpannyio u3 NH, O, S,
-S(=0)-, -S(=0);- unu —C(=0)-; u

r7ie KaXXIblil apuj BIOpaH U3 TPYIbI, COCTOsAIEH U3 ¢peHuna u HadTuma; u

r7ie KaXAbli reTepoapuil NpeacTaBisieT coO00i S- unu 6-4eHHOe
reTepoapoMaTHYECKOe KOJIBIO, KOTOpOe comepkuT 1, 2 wiu 3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 =N-, -NH-, -O- u —S-, rae B reTrepoapoMaTHIECKHUX
rpynmnax, cogepxamux —CH=N-enununy, 3ta rpynmna Heo0s3aTeIbHO 3aMEHEHa Ha
—-NH-C(=0)-; u

r7e Kaxjaas ajlKuJIbHas, MUKJIOAJKIUIbHAS, FeTePOLNKIMIbHAS, apUIIbHAS HIIH
rerepoapunbHas rpynna R' u R? HeoGa3aTenbHO HE3aBUCHMO 3aMeIeHa OMHIM N
Heckonbpkumu 3amecturensimu: F, Cl, CN, OH, C,_s;-ankunom, -O-(C,_3-aakumaom),
—C(=0)-(Cy3-anxunom) u —C(=0)-(C53.7-UUKIIOATKHIOM);

r7ie KaXkaas U3 BhIIIEYKa3aHHbIX aJKMJIbHBIX IPYII MOXKET OBITh IMHEHHOHN UIN
pa3BETBJIECHHON U HeOOs13aTENbHO 3aMelleHa OHUM I HeCKONbKUMH F;

HniIn €ro COJib.
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2. Coenunenne dopmynsr (I) mo mymkry 1, rme R' mpencrasmser coGoii
Cis-ankun, Cs.5-UUKIO0ANKHUI, T€TePOLNKINII, -O-Rz, -S-Rz, -NH-R? wiu -N(Rz)z;

r7ie KaKJbli reTePOLUKIIIII IPeNCTaBseT co00i 4-0-4JIeHHYI0 HACBIIEHHYIO
KapOOUMKINYECKYI0 rpynmny, B kotopoii 1 wiu 2 CH,-dparmenTa 3aMeHeHbl HA
reTepoatoM, BbiOpanHbiid u3 NH, O unu S; u

rae Kaxkaas ajJKujbHas, UUKJIOAJTKWIbHAS U TeTepOLUKIUIbHAS TPyIIa
Heo0s13aTeIbHO He3aBUCUMO 3ameleHa 1 - 5 F u/unu 1 - 3 3amecTUTENsIMH,
HE3aBUCUMO BbhIOpaHHBIMU U3 rpynibl, coctosimei uz Cl, CN, OH, C,.;-ankuna,
-0-(Cy.z-ankuna), —C(=0)-(C;.;-ankuna) u —C(=0)-(C;.4-uuKkiI0anKuna), u

rae R” sBnsercs TakuM, KaK ONpEeAEeNEeHO B IYHKTE 1;

HUJIn €ro COJIb.

3. Coenunenne popmyis (I) mo nyukry 2, rae R' npexcrasnser coboit
Ci-ankun, Cs.4-UUKIOANKHI, T€TEPOLUKINII, -0-R?, -NH-R? win -N(Rz)z;

r7ie KaXXAbli TeTePOLUKIINI BBIOpaH U3 IPYIIbI, COCTOSIIEH U3 a3€THANHUIIA,
NUIMEePUANHUINA, TeTparuapodypanuia, TeTparuAponupaHuia 1 MopQoNIuHuIA; 1

r7e Kaxjaas ajlKulibHasA, HUKJIOAJKIIbHAS WU TeTePOLUKINIbHAS IpyIa
Heo0s3aTeNnbHO He3aBUCHMO 3aMelneHa 1-3 F unu onHum 3aMmecTuTesneM, BbBIOpaHHBIM
u3 rpynmnsl, cocrosmeit u3 CN, OH, CHs, -O-CH3, -C(=0)-CH3 u
—C(=0)-uuknonponuia; u

rae R” siBisieTcst TAKMM, KaK ONPEIeNeHO B MyHKTe 1;

HUJIN €ro COJIb.

4. Coenunenne popmyust (I) mo mo6omy u3 nyHktos 1 - 3, rae R* Beibpan
u3 rpynmnsel, cocrosiueit u3 C4-ankuna, Cs.s-LHUKI0ANTKUIA, T€TEPOLUKINIA,
-(C1p-ankun)-(Cs.s-uuknoankuna), -(C,.;-ankumn)-rerepounkimuia, -(Ci.,-alKun)-
apuna, -(Ci,-ankmn)-rerepoapuna u -(C.,-ankun)-C=CH;

r7ie KaXXAbli TeTePOLUKIINI PEICTABISIET COO0H 4-6-YIEHHYI HACBIIEHHYIO
KapOOUUKINYECKYyI0 Tpynmy, B kotopoit 1 mimu 2 CH,-pparmenta 3ameHeHbl Ha
retepoaToM, BeiOpanubiii u3 NH, O unu S; u

r7ie KaXXAbli apui BeIOpaH U3 IPyMIbl, cocTosmell u3 ¢penuna u HapTuna; u
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r7ie KaXXAbli reTepoapuil npencTapisieT co0oi S- unu 6-uneHHoe
reTepoapoMaTUIECKOe KOJIbLIO, KOTOPOe coaepkuT 1, 2 unu 3 rerepoaroma,
He3aBUCUMO BbIOpaHHBIX U3 =N-, -NH-, -O- u -S-; u

rae Kaxxjaas ajJKUJIbHAsl, UMKJIOAJKHUIbHAS, T€TePOLUKINIbHAS, apUIbHAS UJIH
reTepoapuiibHas rpymnmna HeoOs3aTeIbHO HE3aBUCUMO 3aMelleHa OJHUM UJU
Heckonbkumu 3amectutensimu: F, Cl, CN, OH, C,.;-ankunom, -O-(C1.,-aakuaom),
—C(=0)-(Cyz2-anxunom) u —C(=0)-(C3.7-1UUKJIOATKHIOM);

HUJINn €ro COJIb.

5. Coenunenne popmynsi (I) mo moGomy u3 nyrnkros 1-3, rae R” BeiGpan
u3 rpynmsl, cocrosiment uz: Ciu-ankuna, -CHy-(Cs4-umnkinoanakumna),
-CH;-rerepouuknuna, -CH;-rerepoapuna u —CH,-CH,-C=CH;

r7ie KaXIblii TeTEPOILMKIINUI BRIOpAaH U3 IPYIIIbI, COCTOSINEN U3
TerparuapodypaHuia U MUNEPUAUHIIA; U

r7e KaKAblil TeTepoapui BBIOpaH U3 TPYIIIbI, COCTOSILIEH U3 U30KCA30JIHIIA,
THA30JIMJIa U THAHA30JIHIIA;, U

rIe Kaxkaas aJKuiIbHas, HUKJIOAJIKIIbHAS, FeTePOLUKINIbHAS, apUJIbHAS WU
rerepoapuiibHas rpymnna HeoOs3aTeIbHO HE3aBUCHUMO 3aMelleHa OAHUM UJTH
Heckonpkumu 3amecturensimu: F, CN, CHs, -OCHj3, -C(=0)-CH3 u
—C(=0)-uukaonponuiom;

HJIN €TI0 COJIb.

6. Coenunenne popmyasl (I) mo mobomy u3 nyHkToB 1 - 5, raoe
A npencrasisieT coboit N;

HUJIHu €ro COJIb.

7. Coenunenne popmynsl (I) mo mynkry 1, roe

A mpencransier coboii N; u

R' BeIGpaH U3 rpymmbl, cocToAMIEH U3 UKIOMPOMNIA, reTepouukimia u -0-R7;

rae R” BeiGpan u3 rpynmsl, cocrosmeii u3 Ci.¢-alKnna,
-(C12-ankun)-(Cs.g-uuknoankuna), -(C,.;-ankui)-rerepoapuia u
—(C1p-anxmn)-C=CH,

r7ie KaXAbli reTepOLUKINI BBIOpaH U3 IPYIIbI, COCTOSIIEN U3 a3eTUANH UIIa,

NUIMepUANHUIA, TeTparuapodypanuia, TeTparuAponupatHuia 1 MoppoIuHIIA, U
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r7e Kaxaas reTepolUKINIbHAS IPyIna Heo0sA3aTeIbHO HE3aBUCHUMO 3aMeleHa
oxHuM 3amectutesneM, BeiOpanHbiM U3 F, CN, OH, CH;3, -O-CH;; u

r7ie KaXIblil TeTepoapui BbIOpaH U3 CPYMIbI, COCTOSAIIEH U3 U30KCA30JUIa,
THA30JIUJIa U THAUA30JINIIA; U

re Kaxaas ajKuJibHas, HUKJIOAJKIIbHAS, FeTePOLHKINIbHAS, WU
reTepoapuiibHas rpymnmna HeoOs3aTeIbHO HE3aBUCUMO 3aMelleHa OJHUM UJU
Heckonbkumu 3amectutensmu: F, CN, CHs, -OCHj3, -C(=0)-CH;3 u
—C(=0)-uuka0nponuiom;

r7e Kaxkaas U3 BbIIEYKa3aHHbIX aJKHIbHBIX IPYII MOKET OBbITh JTUHEHHON MK
pa3BeTBJIEHHOW U HeOOsI3aTENbHO 3aMelleHa OJHHUM HIJIH HECKOIbKUMH F;

HUJIn €ro COJIb.

8. Coenunenne popmynsl (I) mo mynkry 1, roe

A mpencrasisietT coboit N;

R' BeIGpaH U3 rpymmel, coCTOAMIEH U3 MUKIONPONMIa, rerepounkinna u -0-R7;

rne R? BbIOpaH u3 rpynmsl, cocrosmei u3 Ci.4-ankmna, -CH,-(Cs.4-
nuknoankuna), -CH,-rerepoapuna u —CH,-CH,-C=CH;

r7e KaKJIbli reTepoapuil BBIOpaH U3 IPYIIbIL, COCTOSIIEH U3 U30KCA30JIUIIA,
THA30JIMJIa U THAAUA30JIUIIA, U

rae Kaxxaas ajJKuibHas, HUKJOAJKUIbHAS, apUIbHAS UJIU reTepoapribHas
rpymnmna HeoOs3aTeJIbHO HE3aBUCUMO 3aMelleHa OJHIUM HJIM HECKOJIbKHUMU
zamectutensmu: F, CN u -OCHs;

r7ie KaKIbli reTepOLUKIIUI BIOPAaH U3 TPYIIIbI, COCTOSAIIEH U3 a3eTHANHUIIA,
MUMEPUINHUNIA, TETPAruaApoPypaHua, TeTparuaAponupanuia u MopQoNrHUIA; U

re Kaxkaas reTepOLUKIUIbHAS TPyINa HeoOs3aTeIbHO He3aBUCUMO 3aMelleHa
oaHuM 3amectuTeneM, BeiOpanHbiM u3 F, CN, OH, CHj3, -O-CHj;

HUJIn €ro COJIb.

9. Coenunenne popmyisl (I) mo mynkry 1, BBIOpaHHOE U3 TPYIIIIEL,

COCTOsIIEN U3:
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WUJIA €r0 COJb.
10. dapmManeBTUYECKHU NTPpUEMIIEMasi COJIb COEAUHEHUS 10 JTIOOMY M3

NyHKTOB | - 9.
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I1. Coenunenue nmo n0OOMy U3 NyHKTOB 1 - 9 unu ero gpapManeBTUIECKH

npuemiiemMas COoJib AJid IPUMECHCHHUA B Ka4Y€CTBE JICKAPCTBECHHOI'O CPEACTBA.

12. Coenunenne no n0O60My U3 NyHKTOB | - 9 unu ero papmaneBTHUECKH
npuemsieMast Cojib Aisi npuMenenust 1uist edenuss NASH (HeankoroapHOro

crearorenatura), Gudpo3a Jerkux, peTUHOMATHH WIN HePPONaTHH.

13. dapmaneBTHYECKAST KOMIIO3ULIMS, COAepIKalias COeIHHEeHHEe O JTIIOOMY
U3 NyHKTOB 1 - 9 min ero GpapmManeBTHYECKU IPUEMIIEMYIO COJIb, HEO0sA3aTEIbHO

BMECTEC C OJHUM UJIN HECKOJIbKUMHU MHECPTHBIMH HOCUTECIIAMUA W/ U pa36aBI/ITeJI$IMI/I.

14. Cnoco0b nedyeHust 3a001€BaHUS HIIH COCTOSTHUS, KOTOPOE OMOCPENYeTCs
uHruouposanuem akTuBHOCTH AOC3, BKIOYAKOIMNUI BBEICHUE COETUHEHUS 110
mobomy U3 myHKTOB 1 - 9 unu ero papManeBTHYECKHU TPUEMIIEMON COJIH MAIlUEeHTY,

HYXKJAIOLUIEMYyCsl B 3TOM.

15. PapmaneBTHYECKas] KOMOO3ULHsA, COAEPIKAILAsl ONHO UJIN HECKOJBKO
COeIUHEHUN MO OJJHOMY MJIM HeCKOJIbKUM NMyHKTaM 1 - 9 unu ux papManeBTH4IECKU
NPUEMIIEMYIO COJIb, U OJAHO MJIM HECKOJIBKO JONOJHUTEIbHBIX TE€PANEBTUYECKUX
CpeAcTB, HeOOsI3aTEIbHO BMECTE C OJTHUM HJIM HECKOJbKUMH HHEPTHBIMU HOCUTENSIMU

u/vunu pa3daBUTEISIMH.
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