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®opwmyna (I),

rieR', R’ R’ R*, R>, R, Ar', L, W, Z, m u n ABIS1OTCS TAKAMH, KaK YKa3aHO B ONHCAHUH, HX MOTY4EHHIO,
K uX (hapMaleBTUUECKH IPHEMIIEMBIM COJIAM M K UX NPUMEHEHHIO B Ka4eCTBE JICKAPCTBEHHBIX CPE/CTB,
K (papManeBTHYECKAM KOMITO3UIIFSIM, COAEPIKAIINM OJHO WIIM HECKOJIIBKO coequHeHuit ¢popmyst (1), u B
0COOEHHOCTH K MX IIPUMEHEHHUIO B KaY€CTBE MOIYJISITOPOB pernenTopoB LPA,.
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AJIKOKCH-3AMEIEHHBIE ITMPUIMHWJIBHBIE ITPOM3BO/IHBIE B
KAYECTBE AHTAT'OHUMCTOB PELIEIITOPOB LPA; U UX [IPUMEHEHMUE JJIA
JIEUEHU A ®UBPO3A

Hacrosimee wu3o0peTeHHe OTHOCUTCS K aHTAaroHUCTaM peuentopoB LPA;
@®opmyabel (I) ¥ WX MNPUMEHEHHUIO B Ka4eCTBE AaKTUBHBIX KOMIIOHEHTOB IS
NPUTOTOBJICHHUS (apMaLeBTHUECKNX Kommo3uuuii. H3o0pereHne Takke Kacaercs
POICTBEHHBIX aCIeKTOB, BKJIFOYast crocoObl MOJTyYEHHUsI COeNMHEHUH,
dapmaneBTHUECKHE KOMIIO3ULHUH, conepkamue coenuneHue Popmynsr (I), m ux
NpUMEHEHHEe B Ka4eCTBE JIEKAPCTBEHHBIX CPENCTB, MOMABISIOUIUX (UOPO3HbIE
NpOLIeCChl HJIM APYTHe HapYIIEHHs, B KOTOPBIX UIParOT posib peuentopsl LPA;, mubo
OTHeNbHO, JuOO B KOMOMHAUMH C JPYTMMH AaKTHBHBIMH COEAMHEHUSIMH HIIU
TepanusIMU.

Jluzopochonununel  npeacTaBasSOT coboil MemMOpaHHble ~ OMOaKTUBHBIE
JUNUAHBIE MEAHATOPBI, CPEAU KOTOPHIX OJHUM U3 HauboJjiee BaAXKHBIX C MEAHIUHCKOM
TOYKH 3peHus sipisercs nusopocharuanas kucnora (LPA). LPA He sBasercs ogqHuM
XUMHUYECKUM COEMHEHHEM, a MpencTaBisieT coO0H HabOp SHAOTEHHBIX CTPYKTYPHBIX
BAPUAHTOB C JKUPHBIMU KHCJIOTAMU pPAa3JIMYHOH IJIMHBI U CTENEeHH HACHIIIEHHOCTH
(Fujiwara u np., J. Biol. Chem. 2005, 280, 35038-35050). CtpykTypHbIii ckenaetr LPA
npoucxoauT u3 GochoaunuIoB Ha OCHOBE TJIHMIEPUHA, TaKUX Kak (HochaTUIUIXOJTUH
(PC) unu ¢ocdarunnas kucnora (PA). LPA npexacraBisitoT coboii OuONOrHyYecKu
AKTUBHbIE JIMMHABI (CHUTHAJbHBIE JIMMHABI), KOTOPbIE PErYJHUPYIOT pasHYHbIe
KJIETOYHbIE CUTHAJIbHBIE MYTH MyTEeM CBSI3bIBAHUS C TAKUM JK€ KJIACCOM PELENnTOpOB,
cBsizaHHBIX ¢ 7-TpaHcmemOpanHbiM nomeHoMm G-6enka (GPCR) (Chun, J., Hla, T,
Spiegel, S., Moolenaar, W., Pen., Lysophospholipid Receptors: Signaling and
Biochemistry, 2013, Wiley; ISBN: 978-0-470-56905-4; Zhao, Y. u ap., Biochim.
Biophys. Acta (BBA)-Mol. Cell Biol. Of Lipids, 2013, 1831, 86-92). l3BecTHbIC B
HacTosimmee Bpems peunentopbl LPA oGo3znaudaror kak LPA;, LPA,, LPA3, LPA,4, LPAs
u LPA¢ (Choi, J. W., Annu. Rev. Pharmacol. Toxicol. 2010, 50, 157-186).
HykneoTunnass mocinenoBaTeNbHOCTh M AMUHOKUCIIOTHAs  IOCJIENOBATENbHOCTD

peuentopa LPA, yenoBeka n3BecTHBI B AaHHOHN oOnactu u onybnukosanbsl (Hecht u
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ap. 1996 J. Cell. Biol. 135:1071-83, An u np. 1997 Biochem. Biophys. Res. Comm.
231:619-622).

LPA naBHO WU3BEeCTHbI B  KadecTBe MPEAIIECTBEHHHKOB OHOCHHTE3a
dochonunuaoB Kak B 3YKAPUOTHUUECKUX, TaK U B NPOKAPUOTHYECKUX KJIETKAX, HO
TOJBKO HemaBHO Obu1o oOHapyxkeHo, 4To LPA ciayxaT B KayecTBe CHTHAJbHBIX
MOJIEKYJI, KOTOpble OBICTPO BbIpabaTHIBAIOTCS M BBICBOOOKIAIOTCS aKTUBUPOBAHHBIMHU
KJIETKaMH, B YaCTHOCTH, TPOMOOLIUTAMHY, AJIsl BO3AEHCTBUS HA KJIETKU-MULICHU MyTEM
OeWCTBUSI Ha cHelH(pUUEeCKHe PEeLenTOpPhbl KJIETOYHOW MOBEPXHOCTH (CM., HampuMep,
Moolenaar u gp., BioEssays, 2004, 26, 870-881, u van Leewen u np., Biochem. Soc.
Trans., 2003, 31, 1209-1212). [loMmumMo CHUHTE3UPOBAHUS U MpOLECCHHTa N0 Ooyee
CIOXHBIX (ochonunuaoB B HHAOMIA3MATHYECKOM petukyiayme, LPA wmoryr
MOJIy4aThCs B PE3YyJIbTATE THIPOJH3A paHEe CYIeCTBOBABLINX (PochHOIUNMHAOB MOCTe
aKTUBAIIMHM KJIETOK, HampUMep, B TOJIOKEHHUU SN-2, KaK IMPABHUJIO, HE CONEPIKHUTCS
OCTaTKa JKUPHOH KHUCIOTHI H3-3a JEAUJIHUPOBAHHUSA, B YCJIOBHUAX KOTOPOTO OCTAETCS
TOJNBKO sn-1 ruapokcun, 3TepupHUIUPOBAHHBIA JKUpHOH Kucioroil. bomee Toro,
kinodeBoir ¢epmeHt B BeipaboTrke LPA, ayrorakcun (lysoPLD/NPP2), wmoxer
NpEeACTaBIATh COOOM MPOAYKT OHKOr€Ha, TaK KaK MHOTHE TUITbl ONyXOJIel OKa3bIBAIOT
NOBBIIAIOINYI0 pPEryIsiiuio B OTHowmeHuu ayrorakcuHa (Brindley, D., J. Cell
Biochem. 2004, 92, 900-12). Coobmanocy o0 ompeneneHnun koHueHrpanuii LPA B
ma3Me & ChIBOPOTKE YeJOBEKAa, a TaKXKe XUIKOCTH OpOHXOAJbBEOJSPHOTO JIaBaka
(BALF) denoBeka, BKJIIOYas OIpPEAEJICHUS, BBIIOJHEHHbIE C HCIOJb30BAHHEM
qyBCTBUTENbHBIX U crnenudpuueckux XX/MC & XKX/MC/MC meronuk (Baker u mp.,
Anal. Biochem. 2001, 292, 287-295; Onorato u ap., J. Lipid Res., 2014, 55, 1784-
1796).

LPA BiuseT Ha WMUPOKUH CHEKTP OWOJOTMYECKUX peaKlui, HauuHasg OT
UHAYKIUU Tpoiudepanuu KIETOK, CTHUMYJSLIHH MUTPALHH KJIETOK U pPEeTPaKLHUH
AKCOHOB, 3aKPBITUS MEXKKJIETOUHBIX IIEJIEBbIX KOHTAKTOB, M Ja)XXe€ XEeMOTaKCHCa
cnu3oBukoB (Goetzl, u np., Scientific World J., 2002, 2, 324- 338; Chun, J., Hla, T,
Spiegel, S., Moolenaar, W., pen., Lysophospholipid Receptors: Signaling wu
Biochemistry, 2013, Wiley; ISBN; 978-0-470-56905-4). O0beM 3HaHUN 0 OMoOJIOrUU
LPA nmponomxaer pacT 1o Mepe TOTo, Kak Bce Oobine u OONblIe KJIETOYHBIX CUCTEM
MOJBEPTalOT UCIBITAHUIO Ha oTBedaeMocTh Ha LPA. Hanpumep, B HacTosiee Bpems
U3BECTHO, YTO B JOIMOJHEHHE K CTUMYJSIUU POCTa KJIETOK MU mponudepauuu, LPA

CIIOCOOCTBYIOT TMpoleccaM KJIETOYHOTO HATSKEHUs M CBsA3bIBaHUA (GUOPOHEKTHHA
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KJIETOUHOW IMOBEPXHOCTH, KOTOPBIE SBJISAIOTCS BAXKHBIMH COOBITUSMHU B 3a)KHUBJIEHUHU
paH u perenepaunu (Moolenaar u np., BioEssays, 2004, 26, 870-881). Hegasuo LPA
Tak)ke Oblla TpUNHCAHA AaHTUANONTHYECKass aKTHUBHOCTb, a TakXe HEeJaBHO
coobmanock, yTo PPARy npencrasnsier coboii peuentop/muiiens aist LPA (Simon u
ap., J. Biol. Chem., 2005, 280, 14656-14662).

@ubpo3 sBHAsAETCS pPE3yIbTATOM HEKOHTPOJHPYEMOIO IpoLecca 3aKUBJICHUS
TKAQHHW, TPUBOISLIEr0 K YpPEe3MEPHOMY HAKOIJIEHHMIO M HEJOCTATOYHOH pe3opOuuu
BHeKJieTouHOTO Marpukca (ECM), 4TO B KOHEYHOM UTOre MPHUBOIUT K MOBPEKICHHUIO
oprana-mumenu (Rockey u ap., New Engl. J. Med., 2015, 372, 1138-1149). HenaBHo
coobmanoce, utro peuentopel LPA; cBepxskcrnpeccHpoBaiuCh y MAUEHTOB C
unuonarnyeckum pudbposom nerkux (IPF). Mpimu, HokayTHbIe 10 penentopy LPA,,
TaKke ObUIH 3alUINEeHBl OT HHAYLHUPOBaHHOro OieomuunHoM (pubposa nerkux (Tager
u np., Nature Med., 2008, 14, 45-54). Takum oOpa3om, aHTArOHHUCTHUYECKOE NEHCTBUE
B OTHOWIEHHH peuentopoB LPA; MoxeT ObITh moJie3HBIM s JedeHus (pudposza
(Stoddard u np., Biomol. Ther., 2015, 23 (1), 1-11; Rancoule u ap., Expert. Opin. Inv.
Drug 2011, 20 (85), 657-667, Yang u np., IOVS 2009, 50 (3) 1290-1298; Pradere u
ap., J. Am. Soc. Nephro. 2007, 18, 3110-3118; Abu El-Asrar u np., Acta Ophthalmol.
2012, 90, e84-e89), takoro kak ¢udbpo3 nerkux, pudpo3 nedeHu, GuOpo3 moUex,
¢ubpo3 aprepuil U CUCTEMHBIN CKJIEpPO3 U, TaKUM 00pa3om, 3a00JieBaHUN, KOTOpPbIE
BO3HHKAIOT B pesynbrare ¢udposza (Pudbpo3 nerkux - wmamonatuueckuil ¢udpo3
nerkux [IPF], ¢ubpo3 meuyenu - HeankorombHbili cTeatorenatut [NASH], ¢ubpos
nouek - puaberuueckas HedpomaTus, CHCTEMHBIH CKJIEepO3 - CKJIEpPOAEepMHUs)
(Castellino u np., Arthritis Rheum. 2011, 63 (5), 1405-1415).

Hdnsi  neuenus [PF  npuMeHSrOT KOPTHUKOCTEPOUIbI B  KOMOMHAIUH €
UMMYHOJENIPECCAHTAMH, LUTOCTATHYECKUMHU CPEICTBAMU M aHTHOKcupaHtamu. [lpwu
NPUMEHEHUH JUIS JUTUTEIbHOTO JICYEHUSI KOPTUKOCTEPOUIBI MOTYT BBbI3BaTh MOOOYHBIE
nevicrBus. Iluppenunon onobpen nns neuenus IPF, HO TepameBTHUECKHI MEXaHHU3M
ero JAeiCTBUS HE M3BECTEH M, KPOME TOTO, C NpUMEHeHHe NUPPEHUIOHA CBS3AHBI
nobounble neicTBUsA. TakuM 00pa3om, mepopatbHble AKTUBHBIE COEAUHEHUS, KOTOPBIE
cienuduueckn HameleHbl Ha (GuOpo3HBIE Mpouecchl W OOJNIANAIOT YMEHBbIIEHHBIMU
noOOYHBIMU JEHCTBUSIMH, MOTYT 3HAYUTEJIbHO YJYUYLIIUTH COBPEMEHHBIE METOJIbI
JeYeHHs] HEKOHTPOJIUPYeMbIX GuOpo3upyrouux 3adoneBaHuii.

IIpumeHeHue aHTaroHucTos penentopos LPA;| He orpannuuBaercs ¢udpos3om, B

YAaCTHOCTH, UX MOKHO NPUMEHSATb B CJlydae APYIUX HApPyLUIEHWUH, NPU KOTOPBHIX B
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MaTOJIOTHU UrpaeT posib peunentopHass ocb LPA/LPA,, takux kak 00jb, BKIHOUas
oCcTpyro 00ib, XpoHHUUECKYIO O0Jb U HeBponaTuuecky Oospb (Inoue u np., Nat. Med.
2004, 10 (7) 712-718;, Kuner, Nat. Med. 2010, 16 (11), 1258-1266), BkiIrOuas
¢ubpomuanruio, SBIAOINYIOCS CcleAcTBUeM oOpaszoBaHus ¢uOpo3HoOi pyOIOBOH
TKAQaHU B COKPATUTENbHBIX (CKEJEeTHBIX) MbIlIax, rae ¢udpo3 CBA3BIBAET TKAHH U
NPEensATCTBYeT TOKY KpPOBHM, YTO NPHUBOAMT K OOJIM, W OHKOJOTHYECKYIO OOJb;
3JI0Ka4eCTBEHHbIe U NOOpPOKa4YeCTBEHHBbIE MpoJu(epaTUBHbIE 3a00J€BaHUsI, BKJIOYAs
3J0Ka4ecTBeHHOe HOBOoOOpazoBanue (Stoddard u np., Biomol. Ther., 2015, 23 (1), 1-
11, Komachi u ap., Cancer Sci. 2012, 103 (6), 1099-1104; Zeng u np., The Prostate
2009, 69, 283-292), u KOHTPOJb NPOJUPEpPaUd OMYXOJEBbIX KJETOK, WHBA3UU H
METaCTa3UPOBAHUS KapUUHOM, H Me3orennomy rmieBpbl (Yamada, Cancer Sci., 2008,
99 (8), 1603-1610), me3oTenuoMy OprOLIMHBI MJIM MeTacTa3bl B KocTu (Boucharaba u
ap., J. Clin. Invest., 2004, 1 14(12), 1714-1725; Boucharaba u np., Proc. Natl. acad.
Sci., 2006, 103(25) 9643-9648);, Bocnanenne (Li u ap., Kidney International 2017,
91(6), 1362-1373; Lin u ap., Am. J. Pathol. 2018, 188 (2), 353-366; Watanabe u np.,
J. Clin. Gastroenterol. 2007, 41 (6), 616-623; Watanabe u ap., Life Sciences 2007, 81,
1009-1015); nHapyueHuss co cTopoHbl HepBHOI cuctembl (Stoddard m ap., Biomol.
Ther., 2015, 23 (1), 1-11; Choi u gp., Biochim. Biophys. Acta 2013, 1831, 20-32;
Nagai u ap., Molecular Pain 2010, 6, 78);, u pecnupaTopHble 3a00J€BaHUs, BKJIOYas
ajepruvyeckue pecnuparopHbie 3aboneBanus u runokcur (Georas u nap., Clin. Exp.
Allergy 2007, 37 (3), 311-322). beuto noka3ano, uto LPA oka3biBaeT COKpaliarinee
AEHCTBHE Ha TJIaJIKOMBIIIEYHbIE KJIETKH MOYEBOI'O INy3bIPs, BBIAEJIEHHbIE U3 HEro, H
CIIOCOOCTBYET pOCTY OSHUTENHAJIbHBIX KJIETOK, HMEIIUX MPOUCXOXKICHUE U3
npencrarenabHoit skenesbl (J. Urology, 1999, 162, 1779-1784; J. Urology, 2000, 163,
1027-1032). Kpome Toro, Opuio mokazaHo, 4Tto LPA BbI3bIBa€T COKpalleHUe
MOYEBBIBOJSIIUX TyTEH MW TPEACTaTENbHON JKene3bl in Vitro W yBEJIUYHUBAET
BHyTpHypeTpanbHoe naBiuenue in vivo (WO 02/062389). LPA rtakske Obla cBsi3aHa ¢
OKMPEHUEM U pe3UuCTeHTHOCThI0 K MHCyuHY (K. D’Souza u ap., Nutrients 2018, 10,
399).

B WO02013/096771 packpblT mupokuii ponoBoii cmektp aroHuctoB TGRS,
3asBJEHHBIX B KAa4eCTBE AKTHUBHBIX BEIIECTB s JedeHus jauabera. B
US2007/0078120  (WO02005/037269)  packpelT IIUPOKUH  POAOBOH  CIEKTP
NUMEPUANHOBBIX TPOM3BOAHBIX, 3asBJEHHBIX B Ka4deCTBE IIOJIE3HBIX BEIIECTB IS

CHUKeHUs KoHUeHTpauuu xonecrepuHa JIITHII B xposu. B W02003/088908 packpsIT
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IIUPOKUH PONOBOH CIEKTP MHTHOMTOPOB KaJMEBBIX KaHAJIOB HAa IMPUMEpPE HEKOTOPBIX
NUMEPUANHOBBIX MNPOU3BOAHBIX, KOTOPbBIE, OAHAKO, OTJIMYAIOTCA OT COEAUHEHUH
HacTosmero u300peTeHus 1O MeHblUIEH Mepe OTCYTCTBHEM OO0s3aTeIbHOr0
npucyTcTByromero 3amectutens R'. B W02012/078805 u  W02009/135590
pPacKpeITBl CTPYKTYPHO OTHAJIeHHbIE COEJUHEHUs, KOTOpble MAeHCTBYIOT Kak
aHtaroHuctsl  peuentopa LPA;, u 3asgBieHsl B  KayecTBe COEIAUHEHUI,
IEMOHCTPUPYIOLIUX ONpeneeHHoe MpoTuBOGuOpo3HOE neficTBHE.

Hactosimee wu3obperenne oOecneumBaer HOBble coenuHeHuss Popmynbr (1),
KOTOpbIE SIBIISIFOTCS aHTaroHucramu penentopa LPA;, cssanHoro ¢ G-Oenkom, u
MOTYT O0JilaaTh CHUJIbHBIM U JJIUTEIbHBIM HNPOTUBO(PUOPO3HBIM NEHCTBHEM, KOTOpPOE
MOXET OBITh ONOCPENOBAHO HMHICHOMPOBAHHEM MPONOTEBAHHS JKUAKOCTH dYepes
cocyabl, UHruOupoBaHueM mnpespaueHuss GudopodnacTos B MuopudpodracTel, u/miu
WHTHOUPOBAHUEM TOCIENYIOMEro BbICBOOOXKAEHUS TPOGUOPOTHYECKUX ITUTOKUHOB
muodudpodnacramu. Takum obpa3om, COeqUHEHHS] HACTOSIErO U300pPETEeHHUsS MOTYT
OBITH TOJIE3HBIMHU IS JICUEHHUs, HANpUMep, HEKOHTPOJUPYEeMbIX (HuOPO3ZUPYIOIHX
3aboneBaHU ®W ApYrux 3a0ojeBaHWM W HapyLIeHWH, CBSA3AHHBIX C TNepenaqei
CUrHajoB ¢ yuyactueM LPA;.

1) ITepBoIif aciekT n300peTeHUst OTHOCUTCS K coeauHeHusaM @opmysl (1)

RG

V\ll
R2
®opmyaa (I),
rue
. W npencrasiser coboli N, u Z npencrasiuser coboit CH; unu
. Z npencrasisier cobort N, u W nipencrasiuser coboii CH;

1
R’ o3Havaet Bomopox unu GTop;
2
R” o3Hauaer Bomopox, ranoreH (B 0COOEHHOCTH, XJIOpP), METHUJI, STHJ, METOKCHU

WJIU 3TOKCH,
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R’ o3nauaer C,.;-ankokcu (B 0COBGEHHOCTH, METOKCH, m3ompornokcu) umn C.3-
¢dropankokcu (B 0coOOEHHOCTH, TUPTOPMETOKCH);

Ar' mpencrasmsier coGoil (GeHWN, HIM G-uNeHHBI TeTepoapUI, COXepIKaLHii
OOMH WJH 1Ba aroMa asota (B ocobeHHOCTH, nupuauHun);, (a wumenuo, Ar'
npencrasser coboit Gennn), rae ykasauxas rpymmna Ar' samemena mocpexctsom R
U R5, raue

J R' oswauaer w-mpommn, wusompomnui, Cj.¢-HHUKIOANKAN, HEOOA3aTENbHO
comepKalmuid KOJBIEBOW aTroM kuciaopona (B OCOOEHHOCTH, LHUKJIOMPOIHII,
UUKJIOOYTHII, IUKJIOMEHTHJ, LUKJIOTeKCHi, Terparunpo-2H-nupan-4-un) wim
HUKJIONEHT-1-eH-1-un;, [rme cinenyeTr MOHMMAaThb, YTO YKAa3aHHBIM 3aMECTHUTENb R?
NPUCOEAUHEH B OpmMO-TOJOXKEHUN OTHOCUTEIbHO TOYKU MPUCOEJUHEHHS OCTaJbHOMU
4acTU MOJIEKYJIBI| U

. R’ npencrasiaser cobGoil ONMH 3aMECTHTENb, HE3aBHCHMO BHIOPAHHBIH U3
BOZOpOAa, TOpa, METHIA MJIM METOKCH [B NMOABAPUAHTE OCYIIECTBJIEHHUs, B Clydae,
ecin Ar' mpencrasiser coGoii denmn, R°, B ocoGennocTH, mpexacrasisier coboif
BOJOpon; GTop B MOJIOKeHUH 5 unu 6; METHJI B OJOXKEHUU 4, 5 uin 6; UiIu METOKCH,
B IOJIOXXEHUHU 5 yKa3aHHOW (peHUNbHON rpynmbl; B YaCTHOCTHU, B TAKOM CIyuae, R’
npeacTaBiasieT COOOW OOUH 3aMECTUTENb, HE3aBUCHUMO BBIOpDAHHBIH U3 BOAOPOJA,
¢dTopa, MeTUIIa 1 METOKCH, B IOJIOKEHUU 5 YKa3aHHON (peHunbHON rpynmnsi];

m U N HE3aBUCHMO NPEACTABIAIOT c000i nenoe unciao 1 unu 2; u

rpymnmna -L-R® npencrasnser coGoi

o BOJIOPOJ;

° -C.4-aJIKuI;

) -Co.¢-ankuneH-C;_g-IIUKI0ATKUII, rne  C3.¢-LUKIJIOAJNKHUIJI  HE3aBUCHUMO
He3aMeIleH UJIM MOHO3aMelIeH TraJloreHOM (B 0COOEHHOCTH, PTOPOM);

. -CO-H;

. LL-CO-R!

11 .
rne R" nesaBucumo mpexcrasiser coGoif ruapokcu; -O-

2

11 12 11
oensun, -0O-C).¢-ankun, Ci-propankui;, wim NRMRM?2. 16 nesasucumo RY

2
12
o3HaudaeT Boaopon uiau Ci4-alkuj, u R™? o3nauaer Bogopon, Cig-ankumi, -SO,-Ci6-

11 11 o
ankun win -0-R®™, rne R®! nesasucumo npencrasiseT codoit Bogopon, Ci.-ankmi,

2

Uiy OeH3UJI, U

1 o
-L’- He3aBHCHUMO IpeacTaBiseT coOoi
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> -Cir.¢-ankunen-, -CO-Cig-ankunen-, -S0O,-C,¢-ankunen-, -CO-0-Ci.¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuieH-;

> -Cr.¢-ankunen-, -CO-Ci¢-ankunen- wian -SO,-C,.¢-alKkuneH-, TrIe B
BBILIEYKAa3aHHBIX rpynmnax yka3aHHblH C).¢-aJKUJIeH HE3aBUCUMO MOHO3aMelleH
ruapokcu, Ci.z-ankokcu, -0-CO-Ci4-ankuioM HuIH -NRNISRN”; rae He3aBUCHUMO
R™ oznauaer Bogopon wiu Cj.4-alKui, u R™* oznauaer Bogopoa, Ci.4-alKun uiau
-C0O-0-C4-ankuu,

> -Cy¢-ankunen-, -CO-C,¢-ankunen- wian -S0,-C,¢-alkuieH-; TIe B
BBIIEYKA3aHHBIX  rpynmax  yka3aHHbli  Cj.-aJIKUJIEH  HE3aBUCUMO  SIBJISIETCS

AU3aMEIIC€HHBIM, rai€e 3aMEeCTUTEIIM HCE3aBHCHUMO BbI6HpaIOT u3 TUAPOKCHU H

_NRNISRNIG,

3

IJ€ HE3aBHUCHUMO RMS o3nauaer Bopopon wunu Cj.,-ajgkun, u RN
o3Haudaet Bogopon, Ci.g-ankun unu -CO-0-C, 4-ankuu,

»  -Co.g-ankunen-Cs.g-nuknoankuneH-Cog-ankunen-, -CO-Co4-ankunen-Cs_g-
nukioankuiaeH-Co.q-ankuied-, -S0;-Coq-ankuneH-Cs g-mukaoankuyieH-Co.4-aIKHUIEH-,
-CO-NH-Cy4-ankunen-Cs_g-nmukioankuiieH-Cog-ankuinen- uian -CO-0-Cy4-ankuieH-

C;_g-nuknoankuiieH-Cg.4-aJKUIEH-;

> -C0-4-aJ1KI/IJ'IeH-Cy1-Co.4-aJ'IKI/IJ'IeH-, -CO-Co.4-aJ'IKI/IJ'IeH-Cy1-C0-4-aJ1KI/IJIeH-,
-C0-0-Cy.4-ankunen-Cy'-Co4-ankunen-, -CO-NH-Co4-ankunen-Cy'-Co.4-aiKkunes-,
-SOz-Co.4-aJ'IKI/I.HeH-Cy1-C0-4-aJ'IKI/IJ'IeH- AN -SOz-NH-C0-4-aJ'IKI/IJ'IeH-Cy1-C0.4-

aJKHJIEH-, THe Cy1 He3aBUCUMO TipenctasisieT coboil Cj.¢-reTepounKIOaTKUIIeH,
collep KAl OJUH KOJbLEBOW aTOM KHUCJIOPOJa WIN OAWH KOJIbLIEBON aTOM a30Ta, rue
yKa3aHHBIA KOJBLEBOW a30T, B ClydYae €CAU OH HMeeT CBOOOIHYI BaJ€HTHOCTD,
He3aBUCHUMO He3zaMelneH uiu MoHo3zaMeleH Ci_4-ankuaoM uian -CO-0-C _4-ankuiaom;

> -Cya-ankunen-0-Cjyy-ankuneH-0-C4-ankunen- unu -CO-Ci4-ankunes-0O-
Cy.4-ankunen-0-C, 4-aJKuieH-;

> -C2-4-aJ1KI/IJIeH-X11-C1.4-aJ'IKI/IJ'IeH-, -CO-O-C2-4-aJ'IKI/IJ'IeH-X11-C1-4-aJIKI/IJIeH-,
-CO-NH-Cj_s-ankunen-X"-C | _s-ankunen- WU -S0,-NH-C;.4-ankunen-X"1-Cy.4-
ajKmiIeH-, rae X'' He3aBHCHMO npencrasisieT coOOH aTOM KHUCIOpPOJa WU a30Ta,
KOTOPBI  HE3aBUCHUMO He3amelleH wunm MoHo3zamemeH Cjg-ankunom, Cs.g-
nukgoankuiaom uiu -CO-0-C.4-akuiaom;

> -CO-C1-4-aJ'IKI/IJ'IeH-X12-C1-4-aJ'IKI/IJ'IeH-, -S0,-C14-ankunen-X"2-C.4-
aJIKUJIEH- AN -CO-C1.4-aJ'IKI/IJ'IeH-Xlz-Co-4-aJ'IKI/IJ'IeH-C3.G-LII/IKJ'IoaJ'IKI/IJIeH-Co.4-

12 o
AJKHIJICH-, TOc X HE3aBUCUMO MNPEACTABIACT coboii aTom Kucjaopoaa WM as3oTa,
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KOTOPBI  HE3aBUCHUMO He3amemleH wuian MoHo3zamemeH Cjg-ankuiom, Csg-
nukgoankuiaoM, -CO-0-C.g-ankunom unu Ci.3-aakokcu-Ci.4-aIKHUIOM,;
13 13 o
> -Cy.4-ankunen-X ~-C).4-ankuneH-; rae X = mpencrasisier coboit -NH-CO-,

n rac yKaSaHHblﬁ C2.4-a.]'II(I/I.]'IeH HC3aBUCUMO HE€3aMCIICH HNJIHW MOHO3aMCIICH

TUAPOKCH;
4 4 .
»  -Cig-ankunen-X' -Ci.4-aNKuieH-; rue x! npexncrasiset coboii -CO-NH-;
> -CO-Cy¢-ankenunen- uiu -SO,-C, ¢-alIKEHUIECH-, UIU

»  -CO-Cy4-hropankusieH-;

. -Lz-m):[poxcn; rae -L*- npencrasiseT coboi

> -CO-C.¢-ankunen- unu -S0,-C|.¢-ankuneH-, rAe B BblIIIEYKa3aHHBIX
rpynnax yka3aHHbld Cj.¢-aJIKHJIEH HE3aBHCUMO He3aMElleH WM MOHO3aMelleH

21 22 21
rugpokcu, Ci-¢propankuaom man -NRVIRN rne Hesasumcumo RM! o3mauaer

>
Bopopon uinu Cp.4-ankuji, u RM? o3Hauaer Bogopon, Ci.y-ankun unu -CO-0-Cj4-
ANKWI;

»  -Cye-ankunen-, -CO-0-Cj,g-ankunen-, -CO-NH-C;.¢-ankunes- miu -SO;-
NH-C,.¢-ankuneH-, rae B BbllIeyKa3aHHBIX rpynnax yka3aHHbll Cj.¢-alKuieH
HE3aBUCHUMO HE3aMeIleH WIN MOHo3amemeH runapokcu, Ci-propankuiom wuau

_NRNZSRN24 N24

23
rge HesaBucumo RN*? o3Hauaer Bopopon wunu Cj.g-ankun, u R

>

o3Hauaet Bogopon, Ci4-ankuna unu -CO-0-Cy4-ankuu,

»  -Co.g-ankunen-Cs.g-uuknoankuneH-Cog-ankunen-, -CO-Co.y-ankunen-Cs.g-
nukjgoankuiaeH-Co.4-aIKUJIeH- AN -S0O,-Cq4-ankunen-Cs g-mukitoankuiieH-Co.4-
aJIKUJIEH-;

>  -Co.y-ankunen-Cy*-Co4-ankunen-, -CO-Co4-ankmaen-Cy>-Co.4-anKuneH-

unu -SO0,-Co.4-ankmaen-Cy’-Co.q4-ankuien-; rae Cy? He3aBUCHMO IpeACTaBisieT coboil
C3.6-TeTepOIUKIIOANKUIIEHOBYIO TPYINy, COAEPKAMYH OJUH KOJBIEBOH aToM
KUCJIOPOJa WU OJIWH KOJIbIIEBOW aTOM a30Ta; T'ie YKa3aHHBIA KOJBIEBOW a30T, B
clly4ae eclii OH HMeeT CBOOOJHYH BaJIEHTHOCTH, HE3aBHCHMO He3aMeIleH WU
MoHo3aMmemmeH Ci.4-ankunom uinu -CO-0-Cy_4-ankunom;

»  -Cyy-ankuneH-(0-Cy 4-anKumien),- AU -CO-C,.4-ankunen-(0-C,.4-
aJIKUJIeH)p-; T€ P HE3aBHCUMO IpeacTaBisgeT co0oil nenoe uucio 1 unu 2;

>  -Cyg-ankuneH-X'-Cyy-ankunen-; rme X' mpeacrtaBisier coGoil  aTtom
a30Ta, KOTOpbIi He3aMelneH uiau MoHo3zamemeH Ci.4-ankuioM, C;.6-LHKIOATKUIOM

win -CO-0-C1.4-aJKuIoM;
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> -CO-C1-4-aJ'IKI/I.]'IeH-XZZ-C2-4-aJ'IKI/IJ'IeH-, -CO-C1.4-aJ'IKI/IJ'IeH-X22-C1-4-
ankuneH-Cs.¢-IIUKJIOAJKUIIEH- WU -SOz-C1.4-aJ'IKI/IJ'IeH-Xzz-C2-4-aJ'IKI/IJ'IeH-; roe X*
npeacTaBiasier co0OM  aToM  a30Ta, KOTOPbIH HE3aBUCHUMO He3aMeIleH WJIHu
MoHo3aMemeH Ci_4-ankuiaom, Cs.g-riukiioankunom uina -CO-0-Cq_4-aaKuiom;

>  -Cy.y-ankunen-X°-C).4-ankunen-; rae X>° npeacrasiser co6oii -NH-CO-,
u rae ykazaHHbId Cjp.u-aNKujieH HE3aBUCHMMO He3aMelleH WJIM MOHO3aMelleH
TUIAPOKCH,

> -C1_4-aJ1KI/IJIeH-X24-C2.4-aJ'IKI/IJ'IeH-; rne X npencrapisier coboii -CO-NH-,
u rae ykazaHHbId Cjy.u-aNKWjieH HE3aBUCHMMO He3aMelleH WM MOHO3aMelleH
TUAPOKCHU,, WU

> 3,4-nuokconukao0yT-1-eH-1,2-nuu;

. -L3-O—R031, rre R%*! osnauaer -Crg-anxun, -CO-C.4-ankun unu -CO-C,.
4-aJIKEHU, U

-L’- HesaBHCHMO mpencTaBisieT coboil

»  -Cye-ankunen-, -CO-Cig-ankunen- unu -SO,-C¢-ankunen-, -CO-0-C;-
ankuneH-, -CO-NH-C,_¢-ankunen- unu -SO,-NH-C;_¢-ankuieH-;

. -L4-NRN1RN2, rae HesaBucumo RN o3Hawaer Bogopon uinu Ci.4-alKui;, U
R™ osnauaer Bonopon; Ci.g-ankmi; Ci.s-propankun; Cs.g-unknoankui; Ci.3-aJKOKCHU-
Cy.4-ankunen; -CO-C4-ankun;, -SO,-C4-ankun; unu -SO,-C,-propankun; u

-L*- HeszaBucumo mpencrasmusier coGoii

»  -Cy¢-ankunen-, -CO-Cig-ankunen-, -SO,;-Cig¢-ankunen-, -CO-0-C;-
ankuieH-, -CO-NH-C, g-ankunen- unu -SO,-NH-C; ¢-ankuineH-; uaiu

> -C0-4-aJ1KI/IJIeH-Cy4-C0.4-aJ'IKI/IJ'IeH-, -CO-C0-4-aJ'IKI/IJIeH-Cy4-C0.4-aJ1KI/I.IIeH-
AU -S02-Co_4-am<pmeH-Cy4-C0.4-anKI/meH-; rmue Cy4 HE3aBHCHUMO MPEACTaBIsIET COOOMU
C3.6-TeTepOIUKIIOANKUIIEHOBYIO TPYINy, COAEPXKAMYK OJUH KOJBIEBOH aToMm
KUCJIOPONa,

. LS-NRVRM,

4 51 52
Cj.4-anKujieH; U R™ o3nauaer -C0O-0-C.4-ankmun; -CO-NRM'RN

3
rne R™? osznauaer Bomopon, Cig-ankun mian C).3-aJKOKCH-
52
, e RM!' y RN
. N5345 N54
HEe3aBUCUMO BbIOWparOT u3 Bomopoaa u Cig4-ankuna, wiu -SO,-NR™R™, roe
53 54
HezaBucuMo R 03Hauaer Bonopon wik C).4-alnkuni, u R™* oznavaer Bonopon, Cy.4-
ankua ujan -CO-C.4-aJIKku;
5 .
u -L°- He3aBUCUMO mpencTaBisieT coOoi

> -Cy.¢-ankunen-, -CO-C¢-ankunen- uau -SO,-Ci¢-ankunaerH-, -CO-0-C;.¢-

ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankujieH-;
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. -LG-N(RNGI)-O-ROGI, rne RN osmauwaer Bomoponm, -CO-Ci.4-ankum wiu
-CO-0-Cy4-ankun; u R°®! HesaBucumo npencrasisieT coboit Bonopoxn, Ci.g-ankwui,
U OeH3UII,

u -L°- HesaBucumo npeacTaBisieT cobo

> -Cy-ankunen-, -CO-C,g¢-ankunen-, -SO,-C;¢-ankunen-, -CO-0-C,¢-
ankunen-, -CO-NH-C, g-ankunen- unu -SO,-NH-C, ¢-ankuineH-;

. _L7-NRNSRN6

2

rne RN o3nauaer Bonopon win C).4-ankui (B 0COOEHHOCTH,
Bogopon); RN® osnauaer Bomopon, Cig-ankun, -CO-C.y-ankmi, Ci.3-GTOpankun wiun
Cs.¢-unkioankui (B OCOOEHHOCTH, BOAOPON); U

-L’- He3aBHCHMO MpeCTaBIsieT coboil

»  -CO- umm -SO,-;

° -LS-SOZ-RSSI S81

rae R HesaBucumo npexacrasnser coboit -C.g-ankun; C,-

2

81 82 81
TOPAJIKUII, TUIAPOKCH; -NRMNIRN 1€ HE3aBUCUMO R™! o3nauaer Boxopon uinu Cj.
2 2

5
4-QJIKWJI, U R™? o3nauaer Bogopon, Ci.4-ankuin, -CO-C.¢-ankun; u

-L®- HesaBucumo mpencrasmsier co6oii

> -Cir.¢-ankunen-, -CO-Cig-ankunen-, -S0O,-C,¢-ankunen-, -CO-0-C;.¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, s-ankujien-;

. -L9-HETI, rne HET! npencraBisieT coOOi 5- miau 6-uJeHHBIA TeTepoapui
(B 0COOEHHOCTH, WHUPPOJUI, MNHUPA3OJUI, HMHAA3OJUJ, TPUA3OJIUI, TETPA30JIulI,
bypaHuI, OKCA30JHMJ, WM30KCA30JUJ, THA30JUJ, HU30THA3OJMI, OKCaJHA30JIHII,
THAUA30JIUJ, MTUPUAUHUI, TUPUMUAUHII, TUPUAA3UHUI, THUPA3ZUHII),

rae yKa3aHHbIN HET' nesaBucumo siBnsiercs He3aMeEeIlleHHbIM HMJIX MOHO- WJIHU
OU3aMElIeHHbIM, TI€ 3aMeCTUTENH He3aBUCUMO BbiOUparT u3 Ci4-ankuna (B
OCOOEHHOCTH, MeTHuJa), TajoreHa;, UHaHO, TuApPOKcH, ruapokcumeruna;, -Co.-

91 91 91 91
ankunen-Cy -COOR®’!, rpe R°”! osnauaer Bopopoa uiau Cpgy-ankun, u roe Cy

>
npencrapisieT co6oit C;¢-IMUKIOATKUIIEHOBYIO TPYIIY; UK -Cy.r-ankunen-COOR?,
rne R°%? osnauaer Bogopon umn Ci.4-aJikui; u

-L’- HesaBHCHMO TpencTaBisieT coboil

»  -Cog-ankunen-, -CO-Cog-ankunen-, -SO,;-Cog-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C; ¢-ankunen- unu -SO,-NH-C s-ankuneH-;

o -L'"-Cy.¢-rerepormkmnun, rae C,.6-TeT€POLUKINI HE3aBHCHMO COXEPIKHT

OJAWH HJIM ABa KOJBLEBLIX Ie€TCpOaTOMa, HE3aABUCUMO BbI6paHHbIX U3 as3ora, CEPbl U

KHCJIOpPOAa;, TIA€ B BbIIIEYKAa3aHHbIX rpynnax ykaszaHHbIH C4.6-T€TEpOLUKINI
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HE3aBUCHUMO SIBJISIETCS HE3aMEIIEHHBIM, HJIW MOHO-, IH- WU TPU3AMEIIEHHBIM, TIe
3aMECTHUTEJI HE3aBUCUMO BBIOMPAIOT H3:

»  OJHOTO HJIH JIBYX OKCO 3aMEeCTHTeJIel, KaXKIbli U3 KOTOPBIX MPUCOEIUHEH K
KOJIBLIEBOMY aTOMY yrijiepona B ajdb(a-mojJoKeHNH K KOJIbLEBOMY aToOMy a30Ta (TakuM
obpaszoMm oOpasysi BMeCTe C a30TOM aMUIHYIO TPYINY, WX B Clydae, €CIH PsIOM
pPacroyio’KeH AOTOJHUTENbHBIN KOJbLEBOH KHCIOPOA, KapOaMaTHYK Tpymnmy, WIH B
cllydae, €CJu pPSAAOM pPacroJIOKEH JOTOJHUTEJbHBI BTOPOM KOJBLEBON as3o0T,
MOYEBHHHYIO TPYINY); W/UIH

»  IBYX METHUJIBHBIX 3aMECTUTEJNIeil, MPUCOENMHEHHBIX K KOJIbI[EBOMY aTOMYy
yriaepona B aiab(a-mojgoKEeHUH K KOJbIEBOMY aTOMY a30Ta HJIM KOJBIEBOMY aTOMY
kuciopona (takuMm obpaszom oOpasys BmecTe ¢ azoroM -C(CHj3),-N- rpynmy, unu ¢
kucioponom -C(CHs3),-O- rpynmy); u/umu

»  BYX OKCO 3aMeCTHUTEJiel Ha KOJbIIEBOM aToMe cepbl (Takum oOpa3om
obpasys rpynny -SO;-); u/unu

> Ci.4-ankuna, C).z-ankokcu-C,4-ankuna, C;.s-¢propankuna win -CO-C.4-
ajlKujia, TPUCOEAUHEHHOTO K KOJIbLIEBOMY aTOMY a30Ta, HMEIIIeMy CBOOOIHYIO
BAJICHTHOCTb, U

-L'’- nesaBucumo npexncrasiser coboii

> -Co.¢-ankunen-, -CO-Cyg-ankunen-, -SO,-Cy.¢-ankunen-, -CO-0-C.¢-
ankujeH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, g-ankuneH-;

° -L”-uuaHo; rue -L'- npencrasisier coboit -CO-C.¢-ankunen-, -SO,-C;.4-
ankuieH unu -Co.g-aJKUIeH-;

° -LIZ-NOz; rae -L!2- npenctasiseT coboit -C,g-ankuneH-; uiau

° -Ll3-C1-4-am<I/m; rue -LV- npencrasiser coboit -CO-, -CO-0O- unu -SO;-.

B mnoxBapuaHTe OCyLIeCTBIEHHs, HACTOsIlee H300peTeHHe B OCOOEHHOCTH,
oTHOcUTCs K coenuHeHusim @opmynsl  (I), kak omnpeaeseHO B  BapHaHTeE
ocymecTByieHus 1), rae nuakep L B rpymnme -L-R® sBasercs Taxum, kax OIPENEIEHO
BbllIe (WJIU, C YYE€TOM COOTBETCTBYIOINUX H3MEHEHUH, B JHOOOM M3 BapUAHTOB
OCYIIECTBJICHUE HHIKE), TAe IJINHA Takoro juHkep L (T.e. kKakagoW W3 OTHENbHBIX
JIMHKEPHBIX Tpynn -Ll-, -Lz-, -L3-, -L4-, -LS-, -L6-, -L7-, -Ls-, -L9-, -Llo-, -Lll-, L2
u -L13-) SABJISIETCSl TaKOW, 4YTO rpynmna R® ylajgeHa OT aToMa a3oTa, kK koTtopomy L
MPUCOEAUHEH, MAKCUMYM Ha 9 aTOMOB (IIPENMOYTUTENIbHO OHA yJajieHa MaKCUMyM Ha

5 aToMOB).
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Cnenyer moHUMaTbh, YTO JIMHKEpPHBbIE TPYNIbl B IpyIIe -L-R® (Takme Kax -L'-,
L2, L2, -4, LR, LS L., L) -0, LY. LY L' u -L'-) meobxomumo
4uTaTh CJieBa Hampaso: Hampumep, JuHkepHas rpynna -CO-Cyg-ankumneH-
MPUCOENMHEHA K OCTaJbHON 4acTu Mosekyabl udepe3 -CO- rpynny, sSBISIOLIYIOCS
4aCThI0 YKa3aHHOTO JINHKEPA.

Coenunenust popmyn (I), (II) u (III) moryT comepkaTb OOUH HJIU HECKOJBKO
CTEPEOTEHHBIX HJIH aCHMMETPHUYHBIX LEHTPOB, TAKUX KaK OJMH WU HECKOJBKO
ACUMMETPHYHBIX aTOMOB yriiepoaa, KOTOpble MOTYT mpucytcTBoBaTh B (R)-, a Takke
(S)-xkonpurypanuu. Coenunenus ¢opmyn (I), (II) u (III) MOryT HOMOJHHUTEIBHO
OXBaThIBaTh COEJMHEHHUs C OJHOW WM HECKOJIbKMMH IBOWHBIMU CBS3SIMH, KOTOpPbBIE
MOTYT MPHUCYTCTBOBaTH B Z-, a Takxke E-koHQuUrypauuu, w/mim COEIMHEHHUS C
3aMECTUTEJSIMHU B  KOJBLEBOW CHUCTEME, KOTOpble MOTYT MPUCYTCTBOBATb,
OTHOCHUTEJIBHO NIPYT Npyra, B yuc-, a Takxke mpanc-koHpurypaunu. Takum obpasom,
coequnenuss Qopmyn (I), (II) m (III) Moryr mnpuCyTCTBOBaTH B BHAE CMeceH
CTEPEOU30MEPOB HIJIM, NPEANOYTUTENIPHO, B BHUAE YUCTBHIX cTepeonsomepoB. CmecH
CTEPEOU30MEpPOB MOTYT OBITh pa3neNieHbl C IMOMOINBI crmocoba, H3BECTHOTO
CIEeNMATUCTy B JAHHOH 001aCTH TEXHUKH.

B cnyuae, xorna otnenbHOe coequHeHUe (MJIUM POJOBYIO CTPYKTYPY) 0O03HAYAIOT
kak (R)- wumm (S)-sHaHTHOMEp, Takoe oO0O3HaueHHEe CJenyeT TMOHUMATh Kak
OTHOCSINEEeCS K COOTBETCTBYIOLIEMY COEAUHEHHMIO (MM pOJOBOH CTPYKType) B
oborameHHO, B OCOOEHHOCTH, MO CYIIECTBY YHCTOH SHAHTHOMEpPHON ¢opme.
I[TonoOHbIM 00pa3om, B cjydae, KOTJa KOHKPETHBI aCHMMETPUYHBIA ILEHTP B
coequHeHUu 0003Ha4arT Kak Haxoxsumuiics B (R)- wiu (S)-koHpurypanuu unm kak
HaXOJSIIIUICS B ONPEAEIEHHOW OTHOCHTENbHONW KOH(UTrypanuu, Takoe o00O3HaYeHHE
CIeAyeT TOHMMAaTh KaK OTHOCSINEeCsS K COEIMHEHHIO, KOTOpPOe HaxXOIUTCS B
oborameHHol, B OCOOEHHOCTH, IO CYLECTBY YHCTOH Qopme, dYTO Kacaercs
COOTBETCTBYWOIIEH KOH(PUTypauuH yKAa3aHHOTO acUMMeTpU4YHOro uenrpa. Ilo
aHAJIOTUH, Yuc- WIN mpanc-oOO3HAYCHUs CIeAyeT IMOHMMAaTh KaK OTHOCSIINECS K
COOTBETCTBYIOLIEMY CTEpEOH30MEPY COOTBETCTBYIOIIEH OTHOCHUTEJNbHOHN
KOHpHUTYpaunu B OOOTaIleHHOW, B OCOOEHHOCTH, MO CYIIECTBY YHUCTOWH Qopme.
ITonoOHbIM o0Opa3om, B ciaydae, KOTJa OTHAENbHOE COennHeHue (WU POIOBYIO
CTPYKTYypy) oOo3HauaroT kak Z- unu E-ctepeomsomep (mnm B ciydae, Korma
KOHKPETHYIO ABOWHYIO CBSI3b B CO€IMHEHMH 0003HAUAIOT KaK HAXOMSIIYIOCS B Z- HIH

E-kon¢purypanuun), Takoe oOO3HaueHHE CJEAyeT NOHHUMATh KaK OTHOCAIIEecsd K
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COOTBETCTBYIOIIEMY COEAMHEHHIO (WUJIW pOJAOBONW CTPYKType) B OOOrameHHO#, B
O0COOEHHOCTH, IO CYL[ECTBY YHUCTOH CTEPEOU30MEpHOH (¢opme (UM K COEAMHEHHUIO,
KOTOpPO€ HAaXOOUTCs B 00OTaleHHOW, B OCOOEHHOCTH, MO CYLIECTBY YHUCTOH (opme,
YTO KacaeTcsi COOTBETCTBYIOIEH KOH(UIypaluu ABOWHON CBA3M).

Tepmun "oOorameHHBI", TPH HCHIOJB30BAHMU B KOHTEKCTE CTEPEOH3OMEpOB,
clenyeT IOHMMAaThb B KOHTEKCTE HACTOAIIEro H300peTeHHus B 3HAYEHUH, 4YTO
COOTBETCTBYIOLIUI CTEepeou3oMep MPHUCYTCTBYET B COOTHOIIEHUH MO MEHbIIeH mepe
70:30, B ocobenHoctHu, mo MeHbineir Mepe 90:10 (T.e., ¢ YUCTOTON MO MEHbIIEH Mepe
70 wmac.%, B ocobeHHOCTH, 1O MeHbmed Mmepe 90 wmac.%), MO OTHOIIEHHIO K
COOTBETCTBYIOIIEMY IPYIOMY CTEpPEOHU30Mepy/COBOKYIMHOCTH COOTBETCTBYIOIIHNX
APYTUX CTEPEOU30MEPOB.

Tepmun "mo cylecTBy YHUCTBIH", TMpU HCHOAB30OBAHUU B  KOHTEKCTE
CTEPEOU30MEPOB, CIEAYET MOHUMATh B paMKax HACTOSAIIETO H300pEeTEeHUs] B 3HAUYCHUH,
YTO COOTBETCTBYKOIIUN CTEPEOU3OMEP MPUCYTCTBYET C YUCTOTOM MO MEHbUIEH Mepe
95 wmac.%, B ocobeHHOCTH, MO MeHbImel wmepe 99 wmac.%, MO OTHOWIEHUIO K
COOTBETCTBYIOIIEMY IPYIOMY CTEpPEOHU30Mepy/COBOKYIHOCTH COOTBETCTBYIOIIHX
APYTUX CTEPEOU30MEPOB.

Hacrosimee nzo0pereHne Takke BKJIIOYAET U30TONMHO-MEUeHbIE, B OCOOEHHOCTH,
*H (nmeiitepuii) meuensie coenunenns Popmynbi () B COOTBETCTBHH C BapHAHTAMH
ocymecTBieHus 1) - 36), npuuemM Takue COEJUHEHUs SBISIOTCA HASCHTHUYHBIMU
coequHeHusM @Popmynbl (I) 3a UCKIOYEHHEM TOro, 4YTO OJUH WM KaXAbIH U3
OOJIBIIErO YKCJIAa ATOMOB ObIJI 3aMEHEH Ha aTOM, UMEIOLIHHA TOT K€ CaMblii aTOMHBII
HOMEpP, HO aTOMHYIO MacCy, OTJIMYHYK OT aTOMHOW MaccChl, OOBIYHO BCTpe4YaeMoil B
npupone. M30TonHo-MeueHsle, B ocobenHocTH, “H (mefiTepuil) MeueHble COCNMHEHNUs
dopmyn (I), (II) u (III) m ux conu BKIKOUEHBl B O0BEM HACTOSIIErO H300pETEeHUS .
3amemenie BOXOPOAa Gosee TSKENbIM n30TOnoOM “H (meiiTepuit) MOXET MPHBECTH K
Oospieit MeTaboNIMYECKON CTAaOMIBHOCTH, MPUBOASIIEH, HAIPUMED, K MOBBIIIEHHOMY
in-vivo TepuoAy TOJYBBIBENCHUS WIJIHM CHHXEHHOW HEOOXOIMMOH MO3UPOBKH, HIIH
MOKET MPUBECTH K CHM)XKEHHOMY HHTHOMpoBaHHIO (pepmeHTOB 1uroxpoma P450, B
pe3yibTaTe 4ero, HampuMmep yiaydmaercs npodpunib Oe3omacHocTH. B oqHOM BapuaHTe
ocymecTBieHuss uzobperenus, coenurenus popmyn (1), (II) m (III) He sABaAOTCA
U30TONHO-MEUYEHHBIMU, UJIM OHU MEUYEHbI TOJBKO OJHUM HJHU HECKOJIbKHMHU aTOMaMH
nevitepus. B monBapuanTe ocymectBieHus, coenuneHus ¢opmyn (I), (II) u (IID)

BOOOIIE HE ABJIAIOTCA U30TONHO-MedeHbIMH. 30TONHO-MeueHble coenuHeHust Gpopmyn
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(), () m (III) MOXHO MOJYYUTH MO AaHAJOTHU CO CHoco0aMU, ONMHUCAHHBIMH B
HaCTOsILIeH 3asBKe Aajiee, HO C UCIOJb30BAHUEM MOAXOASIET0 U30TOMHOTO BapHUaHTa
MPUTOJHBIX PEATr€HTOB WU UCXOJHBIX BELIECTB.

B naHHOl 3asBK€ Ha NATEHT, CBs3b, HAaYepue€HHAas BOJHUCTOW JUHUEH WU
NYHKTUPHOW JIMHUEHN, MOKAa3bIBA€T TOUYKY NPUCOECAMHEHHs HAUYEPUEHHOTO pajaHuKala.

Hanpumep, panukan

@I/IHI/I@

npenctapisieT codoit 1 H-nuppon-1-unpHyr rpymnmy.

Kaxnaplii pa3, korma 3aMeCcTHUTEINb R’ NPENYCMOTPEH B OINPENEIEHHOM
NOJIOKEHUU (PeHmNpbHOro ¢parMeHTa, K KOTOPOMY OH TMPHUCOEAUHEH, CIenyeT
MOHMMATh, YTO TOYKA MPHUCOCAMHEHHsS 3aMecTHTends R’ cumraercs momokeHHeM 2
yKa3aHHOTO (PeHUIBHOTO pparMeHTa.

B HekoTophix ciyuasx, coepuHenus ¢opmyna (I), (II) u (III) moryr BkIHOUaTH
tayToMepHble Gpopmbl. Takue TayromepHble POPMBI BKIOUYEHB B 00BEM HACTOSIIErO
nzoOpereHus. B cinydae, xorma CyIIeCTBYIOT TayTOMepHble (OPMBI OMpPEAEIEHHOTO
OCTaTKa, M TOJBKO OJHa ¢opMa TAKOro OCTaTKa pPacCKphITa WJIM OIpelesieHa,
noApasyMeBaeTcs, 4YTo u Apyras(-ue) tayroMmepHasi(-bie) Gopma(-bI) Takke oxBadeHa(-
BI) B TAaKOM packpbIToM octatke. Hampumep, rpynny 3-runpokxcu-1H-nupason-4-un
cilenyeT MOHMMATh KaK TaKXe OXBAaTBIBAIOLIYIO €€ TayTOMepHyK ¢opmy 3-okco-2,3-
auruapo- 1 H-nupazon-4-un. [lonoGusiM o6paszom, rpynny 3-ruapokcu-1H-nupaszon-5-
W1 CleAyeT MOHMMAaTh KaK TaKXe€ OXBATBHIBAIOINYIO €€ TayToMepHy (opmy 3-okco-
2,3-puruapo-1H-nupazon-5-un;, rpynny 3-ruapokcu-1H-1,2 4-tpuazon-5-un ciaenyer
NMOHUMATh KaK TaKX€ OXBATHIBAKOLIYIO €€ TayToMepHbie Gpopmbl 3-ruapokcu-4H-1,2,4-
Tpuaszon-5-un, 3-ruapokcu-3H-1,2 4-tpuazon-5-un, a takxke 3-okco-2,5-quruapo-1H-
1,2,4-tpuazon-5-un u 3-okco-4,5-puruapo-1H-1,2,4-rpuaszon-5-un;, rpynmy 3-
TUJPOKCUHU30KCA30JI-5-U1 CleAyeT IOHMMAaTb Kak TaKXke OXBAThIBAIOUIYIO €€
TayTOMEepHYI (opMmy 3-0KC0-2,3-AUTHAPOU3OKCA30N-5-MJI;, Tpynmy S-TUAPOKCH-
[1,2,4]okcanna3on-3-un cieayeT TMOHMMaTb KakK TakKe OXBaTBIBAKIIYIO €€
TayToMepHyro (opmy 5-okco-4,5-murunpo-[1,2,4]okcaguazon-3-un u rpymnmy 5S-
rungpokcu-[1,3,4]okcannazon-2-ua cienyer MOHUMaTh KaK TaK)K€ OXBATHIBAIOILIVIO €€
TayTOMepHy0 ¢opmy S5-okco-4,5-nurunapo-1,3,4-okcaguason-2-uji, rpynmny 4-okco-

4,5-1uruapoOKCca3on-2-ua  ClenayeT IOHMMATh KakK TakKXe OXBATBhIBAIIYID €€
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TayTOMEpHYIO GopMy 4-rHIPOKCHUOKCA30J-2-11;, rpynny 2,4-NTHOKCOUMMHUIA30JUINH-1-
W1 CleAyeT MOHMMAaTh KaK TakXe OXBAaThIBAIOINYIO €€ TayToMepHyw ¢opmy 2,4-
JUTUAPOKCUUMHUAA30J-1-u, u rpynny 2,5-IMOKCOMMHUIA30IUANH-1-UI caenyer
NOHMMATh  KakK TakXe  OXBaThIBAIOIIYI €€  TayToMepHyl  ¢opmy  2,5-
AUTUAPOKCUUMHUIA30J-1 -1

Ecnu nns coenpunenuii, coneit, papManeBTHYECKUX KOMIO3UIUH, 3a001€BaHUN U
T.II. UCMOJBb3yeTCsl HopMa MHOKECTBEHHOTO YHCJA, TO MOAPA3yMEBAETCA TAKXKe OIHO
€IUHCTBEHHOE COCIMHEHHE, COJIb, UJIU T.II.

Jrobyro cceuiky Ha coenuneHust Qopmyn (I), (II) u (III) B cooTBeTcTBUHU C
BapHaHTAMH OCyIIecTBJieHUs 1) - 36) cieayeT MOHUMATh KaK OTHOCSIIIYIOCS TaKXKe K
conssiMm (u B ocoOeHHOCTH, (apMaleBTUUECKU MPUEMJIIEMBIM COJISIM) TaKUX
COEIMHEHUN, B 3aBUCUMOCTH OT KOHKPETHOTO ClIy4asi U LeIeco00pa3HOCTH.

Tepmun "papMameBTHUECKU NMPHEMIIEMbIE COJH" OTHOCUTCS K COJSIM, KOTOpPBIE
COXPAHSIOT KEJaeMyK OHOJOTUYECKYI0 AaKTHBHOCTb COCOHHEHUs H300peTeHus W
IEMOHCTPUPYIOT MUHHMAIlIbHBIE HEXKeJaTelbHble TOKCHUECKHe Bo3neicTeus. Takue
COJIM BKJIFOYAKOT COJU NMPUCOEJUHEHUS HEOPraHWYECKUX MJIM OPTaHUYECKHX KHUCIOT
U/MIM OCHOBAHUH, B 3aBHCUMOCTH OT IPUCYTCTBHUS OCHOBHBIX H/HUIIM KHCJIOTHBIX
Ipynm B COEAWHEHUH u300peTeHHs. B kadecTBe crnpaBo4HOH HHPOpPMALHMHU CM.,
Hanpumep, "Handbook of Phramaceutical Salts. Properties, Selection and Use.", P.
Heinrich Stahl, Camille G. Wermuth (pen.), Wiley-VCH, 2008; u "Pharmaceutical
Salts and Co-crystals", Johan Wouters and Luc Quéré (pexn.), RSC Publishing, 2012.

Omnpenenenus, TpeACTaBICHHbIE B HACTOAIIEH 3asBKe, MNpPeTHA3HAYCHBI s
NpUMEHEHUs] paBHbIM oOpaszom kak k coeauneHusm ¢opmyn (1), (II) u (III), kak
ompeneseHo B JIIOOOM M3 BapuaHTOB ocyiuecTBieHuss 1) - 33), Tak u, ¢ y4yeTom
COOTBETCTBYIOIINX H3MEHEHUH, IO BCEMY ONMHUCAHUIO M (HOopMyJie M300pEeTEeHHS, eCIIH
TOJBKO WHOE HEABYCMBICJICHHBIM 00pa3soM  H3JIOKEHHOE OINpeaelieHue He
obecrneynBaeT Ooyiee mupokoe unu Oojee y3koe ompeneneHue. CoBepIIeHHO SICHO,
YTO OMNpeAeseHHe WM NPEANOYTUTENbHOE OIpeNesieHHe TEepPMHUHA OIpenessieT |
MOMKET 3aMEHSATh COOTBETCTBYIOLIWH TEPMUH HE3aBHCUMO OT (M B KOMOMHAIUH C)
moboro(-bpIiM) ompeneneHusi(-eM) UIH TPENNOYTUTEIbHOTO(-bIM) OMNpeaeaeHus(-eM)
Tr000ro UK BCEX NPYTUX TEPMHUHOB, KaK ONMPENENIeHO B HACTOSIIEH 3asBKe.

Kaxnapiii pa3, Korma 3aMeCTHUTENb yKa3blBAETCS B KaueCTBE HEOO0SA3aTeNbHOTO,
cieayeT TOHHUMAaTh, YTO TaKOW 3aMECTUTENb MOXKET OTCYyTCTBOBaTh (T.€.

COOTBeTCTBy}O]_HHﬁ OCTAaTOK ABJIACTCA HE3aMCIICHHbLIM, €CJIH TOBOPUTH O TaKOM
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HeoOsI3aTeIbHOM 3aMEeCTHUTENIe), U B OTOM Cly4yae BCE TMOJOXKEHHUS, HMEINne
CcBOOOJHYIO BaJIEHTHOCTH (K KOTOPBIM TaKOH HeOOs3aTeIbHBIN 3aMECTUTEh MOT ObI
6bITb NpUCOCAUHEH, TaKHUE KaK, HAIOpHUMEP, KOJbLCBBIC aTOMBbI Yyrjepoaa I/I/I/IJ'II/I
KOJIbLIEBbIE AaTOMbI a30Ta B apOMAaTHYECKOM KOJIbLIE, KOTOpPbIE HMEIT CBOOOIHYIO
BAJICHTHOCTh) 3aMELIE€Hbl BONOPOAOM mpu HeobOxomumoctu. [lomoOHbIM 0oOpazom, B
ciaydae, eclii TepMUH "Heo0s3aTeNbHO" HCMOJb3YyeTCs B KOHTEKCTE (KOJBIEBOTO)
retepoaToMa(-oB), = TEPMHH  O3HAa4aeT, YTO JUOO  COOTBETCTBYIOINUI(-€)

HeoOs3aTenbHbIN(-¢)  rerepoaTtoM(-bl),  HJH  T.IIL orcyTcTByeT(-10T)  (T.€.

,
ompeneseHHbI (QparMeHT He COAEepXKUT rerepoaToM(-bl) / mpencraBiseT coOoM
kapbonukn / wmam  T.m.), OO COOTBETCTBYIOIIUI(-€) HeoOs3aTeNbHbIN(-¢€)
reTepoaToM(-bl), WIH T.II., IPUCYTCTBYET(-I0T), KaK 3TO YETKO OMPEAEIICHO.

Tepmun "ranoren" o3Hauaet GTOp, XJIOpP UK OPOM, MPEATOUTHTENbHO GTOP UIU
XJI0Pp.

Tepmun "ankun", UCMONB3yEeMbId OTHENBHO WM B KOMOWHAIMU, OTHOCUTCS K
HACBIIIEHHON YIJIIEBOAOPOAHOW TIpynne C MOpsAMOW MM PA3BETBJIEHHOW LEMNbIO,
cojepxaliei OT OJHOro A0 IecTH atroMoB yriueponaa. Tepmun "Cy.y-ankun" (x u 'y
KaXIbIH TpeACTaBisieT CcOOOW IeJioe YHCI0), OTHOCUTCS K QJIKWJIBHOW TpyIme
COINIaCHO MPHUBEJEHHOMY BBIIIE OMNpPEAENEHUI0, COAepiKallel OT X 1O Yy aTOMOB
yraepona. Hanpumep, Ci.¢-ankunabHas rpynna coaep>KUT OT OAHOIO [0 LIECTH aTOMOB
yraepona. IlpuMepaMu ankWiIbHBIX TPYNN SABJAAIOTCA METHJ, OTHJ, MPOMHUI,
uzonponui, Oytun, uzoOytun, mpem-0yTuin, 3-mMeTwnOyTHn, 2,2-TUMETUINPONII H
3,3-numetrunOyTun. Bo nzbexxanne HEBEPHOTO TOJIKOBAHUS CJIENYET OTMETHUTb, YTO B
ciaydae, €CIld Tpylma Ha3blBaeTCs, HaImpuMep, MNPONWI MWiId OyTHI, TO
NOAPAa3yMeBAETCS  H-TIPOIMHJ, COOTBETCTBEHHO H-OyTuia. IlpeamoyTuTenbHbBIMU
ABJISIOTCS METHII U 3T, Hanbosee mpeanouTUTEIbHBIM SIBJISIETCS METHIL.

Tepmun "-Cy.y-ankuineH-", HCHONb3yeMbI OTAENbHO HUIM B KOMOWHALNH,
OTHOCHUTCS K JIByXBaJ€HTHO IPUCOEJMHEHHON aJKUJIbHON TIpynme COrjacHo
NPUBEJEHHOMY BBIIIE OINpEAENeHUI0, COoAepikallell OT X OO0 y aTOMOB yriepoja.
Tepmun "-Co.y-aIKuICH-" OTHOCHTCS K NpsiMON CBsI3H, 15807
K -(Ci.y)aNKuieHy- cOrjiacHO NPUBEAEHHOMY Bbllle onpeaeneHuto. [IpennoyrurensHo,
TOYkU npucoeanHeHus: -Ci.y-aJKUIEHOBOH TIPyNNbl COOTBETCTBYIOT 1,l-AuunbHOMN,
1,2-guunpHON U 1,3-quunpHOM cxeMe. IIpeanouyturensHoO, TOYKH
npucoenuHenus -C,.y-aNKuIeHOBOW Ipynnbl COOTBETCTBYIOT 1,2-nuunbHoi unu 1,3-

auuiabHON cxeme. B caywae, ecau Coy-ankuineHoBas TIpynmna HCHONb3YeTCA B
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KOMOMHALHMU C APYTUM 3aMeCTUTEJeM, TEPMUH O3Ha4yaeT, 4TO JUOO yKa3aHHBIN
3aMeCTUTeNb npucoeauHen 4vepe3 Ci.-aJKUJIEHOBYK TIPYyINNy K OCTaJbHOH 4YacTH
MOJIeKYJIbl, TUOO K OCTAJbHON YaCTH MOJIEKYJIbl OH NMPUCOEIUHEH HEMOCPEICTBEHHO
(t.e. Cp-ankuneHoBas rpyrmmna npeacTaBisieT cOO0M MpsiMyI0 CBsI3b, MPUCOETUHSIIO LY O
yKa3aHHBIA 3aMECTHTENIb K OCTaJbHOW YacTH MOJIEKYJbl). AJKUJEHOBas rpynmna -
C,Hs- otHocutcs k -CH,-CH,-, ecnu saBHO He ykazaHo uHoe. Ilpumepamu -Co.4-
AJIKUJIEHOBBIX- TPYII SIBJISIIOTCS, B OCOOEHHOCTHU, METHJIEH, STHUJIEeH U mpomaH-1,3-
nuun. [Mpumepamu -Cg.¢-aIKUIEHOBBIX- TCPYIN SIBJSKOTCS, B OCOOEHHOCTH, METHJIEH,
stuieH, mnponaH-1,3-guun u 3-metundyran-1,3-guun (B OCOOEHHOCTH, METHJIEH,
sTuiieH U npomnaH-1,3-numn). Ilpumepamu -C.¢-alKHICHOBBIX- TPYNI SIBISIOTCS, B
OCOOEHHOCTH, METHJIEH, 3TUJIeH, 3TaH-1, |-quun, nponan-1,3-guun, nponas-1,2-nquumn,
nponas-2,2-Auni, 2-metunnponas-1,2-nuui, 2-metunnponan-1,1-nunn, 2,2-
auMeTuanponas-1,3-gunin, Oytan-1,4-numn, 3-metundyran-1,3-guun u 4-
metunneHTan-1,4-nuun. Ilpumepamu -Ci4-alKUIEHOBBIX- TpPyNN SBJIAIOTCHA, B
OCOOEHHOCTH, METHJIEH, 3THJIeH, NpomaH-2,2-1uuia u 2-MeTuianponas-1,2-nuun (B
ocobenHoctu, wetmieH). llpumepamu -C,.4-aqKUIEHOBBIX- TPYIN SIBISIOTCSA, B
OCOOEHHOCTH, 3TUJIeH, mponaH-1,3-quun, nponan-1,2-nuun, 2,2-guMermwinponan-1,3-
auui, 2-metunnponan-1,2-nquun, 3-metundyran-1,3-guun u 4-metunnenran-1,4-guun
(Hanboyee TPEANMOYTUTENBHO OSTUJIEH, TnpomnaH-1,3-guun, mnponan-1,2-gumn, 2-
metunnponan-1,2-quun,  3-merunOyrtan-1,3-quun  u  4-meTunneHTaH-1,4-quun).
IMpumepamu -C,.4-aJKUIEHOBBIX- TPYIII SBJISIOTCS, B OCOOCHHOCTHU, 3TUJICH, MPOIaH-
1,2-guun u nponau-1,3-guu.

IIpumepom rpynmnsl -Lz-mnpoxcn, roe -L- npencrasisier cobon C,.g-aiKuieH,
KOTOPBIA MOHO3aMEIEH TUIPOKCH, SABJASAETCS 2,3-TUTrHAPOKCUTIPOIHIL.

TepmuH "ankeHusn", UCTIOIB3YEMBbIH OTHEJIbHO WUJIU B KOMOWHAIIUKM, OTHOCHUTCS K
MPsIMONM WJIM Pa3BETBJCHHOW YTrJE€BOAOPOAHON LEMHU, COAEpKAUleH OT ABYX MO MSITH
aTOMOB yIJlepoJla U OAHY YIJIEPOA-YIJIepOAHYI 1BOHHYI CBsi3b. Tepmun "Ci.y-
ankeHwn" (X W y KaXAbIA mpencraBisieT coOOOH 1eJioe YHCI0), OTHOCUTCS K
aJIKEHUJIbHOHW TPYIIe COTJIACHO MPHUBEACHHOMY BBILIE OMPENEICHUIO, COAEpIKAIMMEN OT
X 10 y atoMmoB yriaepoaa. Hanpumep, C;,-s-aikeHUIbHAS TPYIINA COAEPKUT OT ABYX 10
MATH aTOMOB yriiepoaa. IIpuMepoM ankeHUJIbHOUW TPYIIbI SABISETCS, B OCOOCHHOCTH,
nporn-1-ex-2-um.

Tepmun "-Cy.y-aqkeHHJIEH-", MCNOJb3yE€MbIH OTAENbHO HIM B KOMOHMHAIUH,

2

OTHOCUTCA K ABYXBAJICHTHO HpHCOGI{I/IHeHHOfI aJKEHUJIbHOHN rpymomne corjacCcHoO
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NPUBEAEHHOMY BBIIIE€ OIpPENENICHUI0, COAepXKalel OT X A0 y aTOMOB yriepona.
ITpumepamu -Cj.6-aJKEHUIEHOBBIX- TPYMI ABJSAIOTCS, B 0OCOOEHHOCTH, 3TeH-1,2-nuu,
nporn-1-ex-2,3-quun u npon-1-en-1,3-gunin.

Tepmun "dropankun", UCIOAb3yeMbIil OTAEIBHO WM B KOMOWHALIMHU, OTHOCHTCS
K aJKUJIBHOHM I'pyIIle COTJIACHO NMPUBEAEHHOMY BbILIE ONpPENENIeHUI0, CoAep Kalle oT
OJIHOTO J0 TPeX aTOMOB YIJepona, B KOTOPOIl OAMH MM HECKOJbKO (M BO3MOXKHO BCE)
U3 aToMOB Bojopoaa 3ameHeHbl Ha ¢Top. Tepmun "Cy.y-propankun" (x u y xaxabii
npencTaBisieT coOOH I[eJioe YHUCIO) OTHOCHTCS K (PTOPAJKHIBHON TpyIIe COrJIaCHO
NPUBEACHHOMY BBIIIE OMNPENEJICHUIO, COAEpXkKalmel OT X A0 y aTOMOB YIJepona.
Hanpuwmep, Ci.3-pTopankmibpHas Tpynmna COAEPKUT OT OJHOTO IO TpeX AaTOMOB
yrjiepona, U B HEH OT OJHOTO 10 CEMH aTOMOB BOJAOpPOJa 3aMEHEHBbl Ha (TOp.
PenpeseHTtaTuBHBIE MpuMepbl QTOPANTKHIBHBIX TPYNN BKJOYAOT TpudTopmermi, 2-
dropatun, 2,2-gudptopstun u 2,2,2-rpudrops3Tun. IlpeanodTUTENbHBIMU SIBJISIIOTCS
Ci-pTopankuibHble TPYNIBI, TAKHE KaK TPUYTOPMETHII.

Tepmun "dropankokcu", HCHOIB3yeMbIH OTHEIBHO UIX B KOMOWHAIWH,
OTHOCUTCS K QJIKOKCH TpYyIIe COrJacHO TMPUBEJCHHOMY BBIIIE ONpPEIEJICHUIO,
coaepikale OT OAHOrO A0 TPEX aTOMOB yIJIepoaa, B KOTOPOH OJMH MU HECKOJbKO
(1 BO3MOXHO BCE€) U3 aTOMOB Bojopoja 3ameHeHbl Ha (Top. Tepmun "Ci.y-
¢ropankokcu" (X U y KaxAbI mpeacrtasBiseT coOON Liejoe YHUCIO) OTHOCUTCS K
dTOpanKkoKkcH rpymnmne COrjacHO MPUBEAEHHOMY BBIIIE ONPENENICHHIO, COAepKaIed OT
X 10 y atoMoB yruepona. Hanpumep, Ci.3-pTopankokcu rpynna COXepKUT OT OJHOTO
70 TpeX aTOMOB yrjepoaa, U B HEH OT OAHOTO A0 CEMM aTOMOB BOJOPOAA 3aMEHEHBI
Ha ¢Top. PemnpeseHraTuBHble TpuUMepbl  (QTOPANIKOKCH TPYNI  BKJIKOYAKT
TpudTOpMeETOKCH, nudTopmMeTOKCH, 2-(pTOpITOKCH, 2,2-nupTOPITOKCH u
2,2,2-tpudropstokcu. IlpeamoururenpHbiMu ABIAIOTCS C-pTOPANKOKCHU TPYIIIIHL,
TaKue Kak TPUPTOPMETOKCH U AUPTOPMETOKCH, a Takxke 2,2, 2-TpUuPTOPITOKCH.

Tepmun "uukigoankui", HCHOJB3YEeMbIH OTAEJBHO HWJIM B KOMOWHALIMU, B
OCOOEHHOCTH, OTHOCHTCS K  HACBIL[EHHOMY  MOHOLMKJIMYECKOMY, HJIH K
KOHJICHCHUPOBAHHOMY, MOCTHKOBOMY HJH CIHHUPOOHUIUKJIMYECKOMY YIJIE€BOJOPOIHOMY
KOJIbLlY, CcOAepiKaleMy OT Tpex n0 BocbMu aTomMoB yriaepoga. Tepmun "Ci.y-
OUKJIOANKUN" (X M y KaXAblH MpeAcTaBiseT coOOH Lesoe 4YHciao), OTHOCUTCS K
LUKJIOAJKUJIBHOHN TPYIINE COrJacHO MPUBEAEHHOMY BBIIIE ONpPENECHUI0, COAepIKamen
oT X 10 y atoMoB yriuepoaa. Hanpumep, Cs¢-LUHKIOANKUIbHAS TPYNIAa COAEPKUT OT

TpexX OO0 MMECTHU aTOMOB Yyrjcponaa. HpI/IMepaMI/I HUKITOAJKHUIBbHBIX TPYII ABJAKTCA
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LUKJIOMPONUI, LUHUKIOOYTHI, LMKJIOMEHTUJ, LHUKJIOIMEKCHJ M IUKJIOTENTHJ, a TaKXKe
ounmknnyeckass rpynna Ounukio[l.l.1]mentan. IlpenmodTUTEIbHBIMU SIBJISIFOTCS
LUKJIOMPONNI, LMKIOOYTHUI U IIUKJIOMEHTII, B OCOO€HHOCTH, LIUKJIOTPOIIHII.

Tepmun "Cy. -IIUKJI0ANKUI, HEOOSA3aTeIbHO COAEpKAIUI KONbLEBOH aToOM
KHCJIOpOJa" OTHOCUTCS K ILHUKJIOAJIKMJIBHON IpyNIle COIJIACHO NPUBEAEHHOMY BbILIE
ONpPENENEeHNI0, COepKallell OT X 70 y aTOMOB YIJepoAa, rae OAUH KOJbLEBOW aTOM
yriaepoja ykazaHHOTO Cy.y-LIUKJIOAJTKHUIAa MOKET OBITh 3aMEHEH Ha aTOM KHCJIOPOJA.
Takue rpynmel SIBASIOTCS HE3aMEILIEHHBIMM UM 3aMEIIEHHBIMH, KaK 3TO YeTKO
onpeneneHo. [Ipumepamu, B 0cOOEHHOCTH, SBISIOTCS C3.6-IIUKIOATKHIbHBIE T'PYIIIbI
LUKJIOMPONUJ, UUKJIOOYTHIJ, LHUKJOMEHTHJ, LHUKJIOTeKCHUJ;, a TaKXe OKCETaHWI,
terparuapodypanusn u terparuaponupanus. OTaenpbHo B3SATHIM "C;.-IIUKIOATKHIIOM,
rae ykasaHHbldl Cs3.6-LIUKIOAJKUI CONEPKUT OAWUH KOJIbLEBOM aTtom kuciopona"
sABIsieTCs TeTparuapo-2H-nupan-4-um.

TepmuH "-Cy.y-IIUKIOAJKHIIEH-", UCHOJb3yEeMbIH OTHEIbHO HJIU B KOMOUHAI[MH,
y

,
OTHOCHUTCSI K JBYXBaJE€HTHO MNPUCOEAWHEHHON LUKJIOAJKUIbHON TIpyINIle COrJacHO
NPUBEJEHHOMY BBIIlIE OINpEAENCHUIO, COAepikallell OT X OO0 y aTOMOB yriepoja.
[IpennouTuTenbHO, TOYKH NPUCOEAMHEHHS JIO0O0H NBYXBAJEHTHO MPUCOEAMHEHHOM
LUKJIOAJKHUIBHONW IPYNNbl COOTBETCTBYOT 1,l-nmuunbHoi, unu 1,2-AUUIBHON CXeMe.
IIpumepom  -C;.6-LUKJIOAJIKHIEHOBOW-  Ipynmbel  sIBAsieTCs, B  OCOOEHHOCTH,
nukjgonponan-1,1-guun. Ilpumepamu -C;.g-UMKIOANTKUIEHOBBIX- IPYNI SABJSKOTCS, B
ocobeHHOCTH, uUKiIonponaH-1,1-nuun, muknonponan-1,2-quun, uukiaodyran-1,1-
auua, Oounukiao[l.1.1]nenran-1,3-quun, UUKIOreKcaH-1,3-muun U LUKIOreKcaH-1,4-
auun (B ocobeHHOCTH, uuMKJonponaH-1,l-guun, wnukjaonpomaH-1,2-guun u
nukio0yTaH-1,1-quun).

TepmuH "ankokcu", UCMONB3YEMBIH OTAENBHO WM B KOMOWHAIMH, OTHOCHTCS K
rpynne ankun-O-, rae ajkuibHas TCpylna COOTBETCTBYET IPUBEJEHHOMY BBIIIE
onpenenennro. Tepmun "Cy.y-ankokcu" (X M y Kaxiblil ImpencraBisieT coboil memnoe
YHCII0) OTHOCHUTCS K aJIKOKCH TPYIIE€ COTJaCHO MPUBEACHHOMY BBIIIE OMpPENEJICHUIO,
colepikaliei oT X 10 y atoMoB yriepona. Hampumep, Ci.4-ankokcu rpymnmna o3HadaeT
rpynny ¢opmynsl Ci.4-ankmn-O-, rae TepmuH "Ci.4-ankun" nMeeT NpuBEeIeHHOE paHee
3HaueHue. lIpumepamu ajakoKCH TpyNNO SABISIOTCA METOKCH, 3TOKCH, H-IIPOMNOKCH,
U30MPOINOKCH,  H-OyTOKCH, H300yTOKCH, 6mop-OyTOKCHU U  mpem-0yTOKCH.

HpeI[HOLITI/ITe.]'IbeIMI/I ABJIAKOTCA 3TOKCH U, B OCO6€HHOCTI/I, MCTOKCH.
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Tepmun "reTeponukiaua", UCIONb3YEMbIH OTAEIPHO MM B KOMOMHALUM, U €CIHU
OH SIBHO He ompenesieH Oojiee MHUPOKUM MM Oojiee y3KUM 00pa3soM, OTHOCHTCS K
HAaCBIIIEHHOMY WJIM HEHAaCBIL[EHHOMY HEapOMaTH4YEeCKOMY MOHOLUMKJIHUYECKOMY
yIJI€BOAOPOAHOMY KOJIbIY, COAEp KalleMy OJWH MU JBa KOJBLEBBIX IeTepoaTroma,
HE3aBHUCHMO BBIOPAHHBIX U3 a30Ta, CEpbl M KUCJIOpOoAa (B OCOOEHHOCTH, OOUH aTOM
KUCJIOpOAA, OAWMH aTOM Cepbl, OJUH aTOM a30Ta, JBa aToMa a30Ta, ABa aToMa
KHUCJIOPOAA, ONMUH aTOM a30Ta M OJUH aToM kuciopona). Tepmun "Cy.y-rereponukann”
OTHOCHUTCSI K TaKOMY TeTepOLHMKJy, COAep)KalieMy OT X 0 Y KOJIbLEBBIX aTOMOB.
[IpuMepaMH TeTepOLMKIMIPHBIX TPyHN, Hcnoib3yembix B rpymme  -L'%-Cy-
reTePOLUKIINI, SIBJIAIOTCH, B 0COOEHHOCTH, OKCeTaH-3-uI, TUETaH-3-UJ,
UMUAA30IUaAuH-1-un, 4,5-qurunpookcason-2-ui, 1,3-auokconan-4-ui, nunepuanH-4-
Wi, TunepasuH-1-uyn, nunepasuH-2-un, MopdonuH-3-un, MopPonuH-4-Uun U
MopdoauH-2-ui. [eTepounKIHIbHbIE TPYNIbl SABIAIOTCS HE3aMEIIEHHbBIMU HWIU
3aMelLIeHHbIMH, KaK 3TO YETKO ONpPeeNIeHO.

Tepmun "-C,.,-reTepOLUKIOATKHICH-", HCHOJb3yEMbIA OTAEIBHO MIH B
KOMOWHALMU, OTHOCUTCS K JABYXBAJIEHTHO MPUCOEAMHEHHON TeTepOLUKINUIbHON
rpynIe CorjacHO MNPHUBEAEHHOMY BbIIIE€ OIpPEAENEHHUI0, COAepiKalled OT X 10 Y
KosblLeBbIX aToMOB. llpumepamu Cs.¢-reTepoUMKIOATIKUICHA, COAEpIKallero OAWH
KOJIbLIEBOM aTOM KHCJIOpPOAAa, WM COJEepKallero OAWUH KOJbIEBOH aTOM a30Ta,
ucronssyemoro B rpymmax Cy', Cy’, u, ¢ y4eToM COOTBETCTBYIOIIMX H3MEHEHHIl,
Cy4, SBJISIIOTCS, B OCOOEHHOCTH, a30TCOAep KAallue TPYyNIbl a3eTUAuH-1,3-qum,
a3eTUAUH-3,3-AUNJ, MUPPONUAUH-2,4-nuun, nunepuauH-1,4-nuun u nunepunud-4,4-
OUWJ;, W KHCJIOPOICOIEpIKAIHe TPYNIbl OKceTaH-3,3-muui, Terparunpodypan-3,3-
auua u terparuapo-2H-nupan-4,4-nuni.

Tepmun "rerepoapun", UCMOJb3yEMbIH OTAEIbHO UM B KOMOWHAIIMM, O3HAYAET
5-10-4uieHHOe MOHOLMKJIHMYECKOe WU OULHMKJINYECKOEe apOMATHYECKOE KOJIBIIO,
colepikaliee OT OJHOr0 10 MaKCUMYM UEThIpEX IeTepoaTOMOB, KaXIbIH U3 KOTOPBIX
HE3aBHUCUMO BBIOpaH W3 KHUCJIOpOna, as3oTa ©  cepbl. llpuMepamum  Takux
reTepoapuiIbHBIX TPYI ABISAIOTCS QypaHUI, OKCA30JIUI, H30KCA30JUI, OKCAaTHa30JIHII,
THO(QEHMJI, THA30JUJ, U30THA3OJWI, THAAWA30JWJ, NHUPPONUI, HMMHUIA30JIUI,
NUPA30JNUI, TPUA30JUI, TETPa30Juil, MNUPUAUHUI, NUPUMUIAMHUI, NUPUAAZUHUI,
MUPA3UHUIL, WHJIOJIHI, WU30UHIOJUI, oensodypanumn, uzobeHsodypanm,

OeHzoTHoGeHWI, WHAA30JUJI, OCH3UMHIA30JMI, OEH30KCA30JuJ, OEeH3U30KCA30JIHUII,

OeH30THA30JIHI, OEeH30U30THA30JIHI, OeH30TpHa30JInII, OeH30KCaaua3oJIn,
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O€H30THANA30M NI, XHUHOJIUHWI, UW3O0XHHOJUHUI, HAQTUPUAWHUI, UHMHHOJIUHMWI,
XHUHA30JIUHUTI, XUHOKCAJIUHUI, dranazuHum, NUPPOJIONUPUIUHNI,
NUPA30JONUPUANHNI, NHUPa30JONUPUMUANHNI, MUPPOJIONUPA3ZUHUT,
UMHUAA30NUPUANHUI, UMUIA30MUPUAAZUHUI U UMHUAA30THA30IUI. BhlmeynomMsaHyThie
reTepoapuiibHble TPYNNbl SABIAKTCA HE3aMELIEHHBIMU WM 3aMEIIEHHBIMU, KaK 3TO
4eTKO OmpeneneHo. B ciyuae 3amecturens Ar', mpexcraBmsomero coboit "6-
YJEeHHBIN reTepoapuii, cofaep kaluliuil OAWH UM JBa aToMa a3oTa", TEPMHUH O3HadaeT
COOTBETCTBYIOIIME  BBIIICYIOMSHYTbIE O-4J€HHBIE TPYNNbl, B OCOOEHHOCTH,
NUPUAUHUI UIM TNHPA3UHWI, B YAaCTHOCTH, NUPUAWUH-2-UJ, NUPUIUH-4-UJ, HUIU
nupasuH-2-ui. B cnyuae 3amecrurens HET', npexcrasustomero co6oii "5- win 6-
YJIeHHBbI rerepoapui”, TEPMHUH O3Ha4aeT BBIMIEYIOMSHYTble S5- WU O-4UlieHHbIE
rpynnel. B 0COOEHHOCTH, TEPMHH OTHOCHTCA K S-YIEHHOMY TeTepOoapuiy,
copepKameMy OT OZHOTO JO YEeThIpeX reTepoaToMOB, TAKOMY KakK, B OCOOEHHOCTH,
bypaHun, HUMUOA30JWI, TUPPONHI, TMHUPA3OJHI, OKCAa30JUJ,  H30KCA30JIHI,
OKCagMua30Juj, TPUA30JWI WU TETPa3oJaui, HUIU K O-4JeHHOMY TIeTepoapuiy,
copepkalieMy OIWH MJIM JABa aTroMa as30Ta, TaKkOMy KakK, B OCOOEHHOCTH,
NUPUMUIUHWUI, TUPA3UHWI, MUPUAAZUHUI UIU NUpUANHUI. OTAEIbHBIMU NPUMEPAMU
5-4J€HHOro rerepoapuia, HUCHOJb3yeMOro s HET', spnsoTcs bypan-2-un, 1H-
umunaszon-2-un, 1H-ummupason-4-un, 1H-nuppon-2-un, 1H-nupason-3-un, 1H-
nupazon-4-un, 1H-nupazon-5-un, oxcazon-2-uja, O0Kcazoa-4-uj, HU30KCa30J-5-U,
1,2,4-oxcanunazon-3-un, 2H-1,2,3-rpuazon-2-un, 1H-1,2,3-rpuazon-4-un, 4H-1,2,4-
tpuaszon-4-un, 1H-1,2,4-rpuazon-5-un, 1H-terpazon-1-un u 1H-TteTrpazon-5-un; u, B
NOomNoJIHeHUe K BbiwenepeducieHdbiM, 1H-1,2 3-tpuazon-1-un u 2H-terpaszon-2-uin.
OTHEeTbHBIME MPHMEpPaMH G-ueHHOTO TreTepoapuma, ucmombsyemoro mmst HET!,
SIBJSIFOTCS. TMUPUMUIAUH-2-UJ, NUPUMHUIUH-4-UJI, NUPUMUAUH-5-UJ, OUPUAUH-2-UII,
NUPUANH-4-UJI, TUPUANH-3 -1, MTUPUAA3UH-3-UT U MUPA3UH-2-UII.

Bo wu3bexaHue HEONPENENEHHOCTH, OINPENEJeHHbIE TPYNIbl, HMEIIINe
TayTOMepHble (OPMBI, KOTOpPbIE MOTYT MPEHUMYIIECTBEHHO pPAacCMaTPUBATHCS Kak
apoMaTHueckne (Takue Kak, Halpumep, 3-THAPOKCHHM30KCA30JUIIbHAS, S-THAPOKCH-
[1,2,4]oxkcanunaszon-3-unpHasi, 3-ruapokcu-[1,2,4|okcagua3zon-S-unpHas, 3-TUIPOKCHU-
1H-nupa3zon-4-unpHas 503071 2-runpokcu-[1,3,4JokcaguazonunpHas rpymnmna)
ONpeAeIeHbl B JaHHOU 3asiBKE€ KaK reTepOapuiIbHbIE TPYIIILI HET', naxe HECMOTPs Ha

TO, YTO HX COOTBETCTBYyIOLIHE TayToMepHble (opmer (3-okco-2,3-nuruapo-2H-

2

HU30KCAa30JIUJI, COOTBETCTBEHHO, 5-0kc0-4,5-auruapo-[1,2,4Jokcaanazon-3-uma, 3-okco-
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4,5-nuruapo-[1,2,4]oxkcaguaszon-5-un, 3-okco-2,3-nuruapo-1H-nupazon-4-un, 2-okco-
2,3-npuruapo-3H-[1,3,4]okcagnasonun)  Takke  MOXHO  paccMaTpuUBaTh  Kak
HEapOMAaTHYECKYI0 IeTepOLUKJMIbHYIO rpynny. [lonoOHEIM 00pazom, onpeneneHHbIE
IPYIINBI, HUMEKILINEe TayTOMEpHble (OPMBI, KOTOpblE MOIYT MPEUMYINECTBEHHO
paccMaTpUBATBCS KaK HeapoMaTUueckue (Takue Kak 2,4-THOKCOMMHUIA30JUIUH- -1,
4-0KkC0-4,5-TUrHAPOOKCA30J-2-UJ1), COTJACHO OMpPEAeeHHIO U 3aMEeCTUTENs -LY-
C4.6-TETEpOLUKINI, ONpeaesieHbl B JaHHOW 3asBKe KakKk He SBISIOIIHE 4YacTbIO
3aMEUICHHbIX Te€TEePOAPUJNIbHBIX TPYNI COTJACHO OMNPEACNEHUI0 IJis HET', naxe
HECMOTpPsT Ha TO, HYTO HX COOTBETCTBYIOIIYI TayToMmMepHyw ¢opmy (4-
TUAPOKCUOKCA30/I-2-UJI, COOTBETCTBEHHO, 2,4-TUTHIPOKCUMMHUIA30J-]1-Uj), Takxke
MOXHO PacCMaTPUBATh KAK I'E€TEPOAPUIBHYI TPYIITY HET'. Cnenyer moHUMAaTh, 4TO
COOTBETCTBYIOIIHE TAayTOMEpPhl BKJIOYEHBl B COOTBETCTBYIOINHN 00BeM -L9—HET1,
coorserctBenHo, -L'’-C,_¢-reTeporuknmna cormacHo onpeneneHHuo.

Tepmun "uano" orHocurcs k rpymnme -CN.

Tepmun "oxco" orHocutcs k rpynmne =0, KoTOpas NPeANOYTUTEIBHO
IpUCOEAUHEHA K aTOMy yIJepoja WU Cepbl B LIENU MJIM KOJbLE, Kak, HAaIpuMep, B
ciaydae kapooHunbHOU rpynnsl -(CO)-, unu cyiapdorunpaoi rpynmsl -(SO;)-.

B cnyuasx, korma ais omucaHus OOJACTH YHCIOBBIX 3HAYEHUH NPHUMEHSIOT
cioBO "Mexnay", TO ero clieqyeT INMOHUMAaThb 3HA4YalllUM TO, YTO KOHEYHBbIE TOYKHU
yKa3aHHOIO JManasoHa sBHO BKJIOYEHBl B Takol auanasoH. Hampumep: ecnu
TeMnepaTypHbli quana3oH onuckiBaercs Mexay 40 °C u 80 °C, To 3TO O3HaudaeT, 4YTO
koHeuHble TOYkH 40 °C m 80 °C BkJIOUEHBl B JAWAINA30H, WU €CJIU TepeMeHHas
ompenesieHa Kak Lejloe 4YHuCciIo Mexay | u 4, 3TO O3Ha4yaeTr, 4YTO IepeMeHHas
npencrapisieT coboit nenoe yucno 1, 2, 3 unu 4.

Ecnu He uCcnonp3yOT B OTHOIIEHUU TEMIEPATypP, TO TEPMUH "NPHOIH3UTETBHO",
HaXOASIIUNUCA TMepea YUCIOBBIM 3HadeHueM "X" B JaHHOW 3asBKE OTHOCUTCA K
UHTepBajy, KOTopbli pacnpocTtpaHseTcs oT X MuHyc 10 % X no X mmroc 10 % X, u
NpEeaNnoYTUTEIbHO K HHTEpPBally, KOTOpbIN pacnpocTpaHsaeTrcs oT X MuHyc 5 % X go X
nioc 5 % X. B oTramenbHOM ciydae, KacawouieMcs TeMmepaTtyp, TepMHH
"mpubnusurenpHO", HaxonAmMiica mnepen Temmepatrypod "Y" B OaHHOHW 3asBKe
OTHOCHUTCSI K UHTEpBaJly, KOTOPBII pacnpocTpaHsercs oT Temnepatyprl Y munyc 10 °C
no Y mitoc 10 °C, u mpeanodTuTeNbHO K UHTEPBAdy, KOTOPBIM pacnpoCTpaHsAeTCs OT

Y munyc 5 °C go Y nmmroc 5 °C. Kpome Toro, TepMuH "KOMHaTHasi Temieparypa', Kak
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UCIIONb3yeTCs] B HACTOSIIEH 3asBKE, OTHOCUTCS K TeMIlepaType NPUOIU3UTEITbHO
25°C.

JlOoTIOIHUTENIbHBIE BAPUAHTHI OCYLIECTBICHHUS U300pETeHUS MPEACTABICHBI HUXKE

2) Bropoii BapuaHT OCYIIECTBIEHHUS OTHOCUTCS K CO€IMHEHUSIM B COOTBETCTBHHU
¢ BapuanTOM ocymectsienus 1), rae R' o3mauaer Bomopox.

3) Jpyroit BapuaHT OCYINECTBJIEHUSI OTHOCUTCS K COEUHEHUSM B COOTBETCTBUHU
¢ BapuaHTOM ocymectsienus 1), rae R' osnauaer drop.

4) J[Ipyroii BapuaHT OCYLIECTBJIEHHUS OTHOCHUTCS K COEAUHEHUSM B COOTBETCTBHUH
¢ moGbIM M3 BapHaHTOB ocymecTsieHus 1) - 3), rae R® o3HauaeT BOXOPOX, XJIOP,
MEeTHJI, 3TUJ, METOKCH HJIH 3TOKCH.

5) JApyroii BapuaHT OCYIIECTBJIECHUS OTHOCUTCS K COCIUHEHUSIM B COOTBETCTBUHU
¢ moOBIM M3 BAPUAHTOB OCyIIeCcTBJIeHuU: 1) - 3), rae

. W mpencrasisier coboii N, Z mpexncrasiser coboii CH; u R? o3nHauaer
BOZOPOJ, METHJI, METOKCH HJIU 3TOKCH (B OCOOEHHOCTH, METHUIT); UITH

. Z npexncrasusier coboit N, W mpexcrasmsier co6oit CH; n R” o3mauaer
XJIOp, OpOM, METHII UK METOKCHU (B OCOOEHHOCTH, XJIOP).

6) Jlpyroii BapuaHT OCYINECTBJIEHUSI OTHOCUTCS K COCNMHEHHSM B COOTBETCTBUH
¢ mob6eiM W3 BapHaHTOB ocymecTBieHus 1) - 5), rme R’ o3mauaer merokcw,
M30MPOTOKCH UIU JUPTOPMETOKCH (B OCOOEHHOCTH, METOKCH UJIU TUPTOPMETOKCH).

7) Jpyroil BapuaHT OCYINECTBJIEHUSI OTHOCUTCS K COEIMHEHHSIM B COOTBETCTBUH
¢ moGbIM M3 BapuaHTOB ocymectBiaeHns 1) - 5), rne R’ osnawaer C).;-ankokcu (a
UMEHHO, METOKCHU, U30MPOMOKCH, B OCOOEHHOCTH, METOKCH ).

8) Jpyroii BapuaHT OCYIIECTBJIECHUS OTHOCUTCS K COCIMHEHUSIM B COOTBETCTBUHU
¢ mobbIM n3 BapHaHTOB ocymecTaeHns 1) - 5), rne R® osnauaer C,.3-propankokcu (B
ocobeHHOCTH, TUPTOPMETOKCH).

9) JApyroii BapuaHT OCYIIECTBJIEHUSI OTHOCUTCS K COEJUHEHHUSM B COOTBETCTBUHU

C BApMAHTOM OCyINecTBiIeHus 1), rae gparMmeHrt:

R’ i
MPEeCTaBISIET COOOH:
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. R ;
1
rne R' osmauaer Bomopox miam drop (B ocobernoctn, somopoxn); R? osmawaer
BOZOPOJ, XJIOP, METHJ, STHJ, METOKCH WJIH 5TOKcH (B ocobGenHoctH, meruin), u R’

o3Havyaer Cj.;-ankokcu (B OCOOEHHOCTH, MeTOKCH, wusomnpomnokcu) win Cj.3-

5 ¢dTopankokcu (B 0COOEHHOCTH, TUPTOPMETOKCH ); HIIH
R3
| A
N
R N
. R

2

rne R' osnauaer Bomopoxn; R? o3Hauaer ramoreH (B 0COGEHHOCTH, XJIOp), METHII

UJIH METOKCH, U R’ o3mauaer C;.;-ankokcu (B ocobennoctu, merokcu) unu Cj.3-
¢dropankokcu (B 0COOEHHOCTH, TUPTOPMETOKCH ).

10 10) J[lpyroii BapuMaHT OCYLIECTBJIEHUS OTHOCUTCS K COEIMHEHHSIM B

COOTBETCTBHU C BAPUAHTOM OCYLIECTBIEHHS 1), rae pparmeHr:

R3
W
NN
R npeacTaBnsieT coOOM:
R3
NN
RN
. R

2

1 2
rie R o3Hauwaer Bomopon; R® o3Havaer Bomopon, MeTus, MeTOKCH (B
3
15 ocobenHoctu, metui), u R o3nagaer C).3-ankokcu (B 0OCOOEHHOCTH, METOKCH) HWJIU

C1.3-propankokcu (B 0COOEHHOCTH, AUPTOPMETOKCH ); UIU



25

PR
\’

R2 AN

. R

rre R' ozHauaer BOJIOPOA; R’ 03Ha4aeT rajgoren (B ocobeHHOCTH, XJIOp); H R’
O3HAa4YaeT METOKCH, HJIH TUPTOPMETOKCH.

11) J[pyroii BapuaHT OCYIIECTBJIECHUS OTHOCUTCS K COEIMHEHHSIM B

5 COOTBETCTBUHU C BAPUAHTOM OCylIecTBieHus 1), rae GparMeHT:

mpeacTaBiser coOOH  KOJIbLO, HE3aBHUCHMO BBIOpDaHHOE U3

ciaenyromux rpynm A) wiu B):

F F
% 0 0 F~ o F~ o

NN N N N e
o L~ o L~ ’ - , /© @
.
A :

| 1

N Xy F

g ﬁ
10 UIn F ; B OCOOEHHOCTH, =

2
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F F

)\o o o o

F
Y b e b
N N N N
cl Z7 B Z7  « Z Br Z

; B 0COOEHHOCTH,

Cl

rae Kaxpaas H3 BbIIIEyKa3aHHbBIX rpynn A) u B) oOpasyor oTaenbHbIN
MOABAPUAHT OCYLIECTBICHUS H300PETEHUS.

12) J[lpyroii BapWMaHT OCYIIECTBJIEHHS OTHOCUTCS K COEAUHEHUSM B

1
COOTBETCTBHUU C JIIOOBIM U3 BapHaHTOB ocymecTBieHus 1) - 11), roe Ar
npeacTasisieT coOol GeHun [rae cieayer MOHUMATh, YTO YKa3aHHBIA (EHUI 3aMeleH
4 5

nocpencteoM R™ u R”, kak 3T0 ueTKO onpeneneHo].

13) J[lpyroii BapuMaHT OCYLIECTBJIEHUS OTHOCUTCS K COEAUHEHUSM B

1
COOTBETCTBHU C JIOOBIM U3 BapHaHTOB ocymecTBiaeHus 1) - 11), rme Ar
npeacTaBisier coOOM O-uleHHBIM reTepoapui, coAepallui OJWH WM JBa aToMma
azora (B OCOOCHHOCTH, NMUPUAWHMI, NMHUPUMHUAMHUI WU MUPA3UHUI, B YaCTHOCTH,
NUPUANH-2-WI, NHPUAMH-4-UJI WU TUPa3suH-2-mi) [rae cienyer MOHUMAaTh, 4TO
. 4 5

yKa3aHHBbIN rerepoapui 3amelnieH nocpeacrsoM R™ u R, kak 310 yeTko onpeneneHo].

14) Jlpyroii BapuMaHT OCYIIECTBJIECHUS OTHOCUTCS K COCAUHEHUSM B
COOTBETCTBHUHU C JIIOOBIM W3 BapHAHTOB ocyuecTsieHust 1) - 13) [B ocobeHHOCTH, B

4

cooTBeTcTBUU ¢ BapuanTtoM 12)], rme R o3Ha4yaeT w-NPOMUJ, H3OMPONMHJI WU
MoHOUUKIndeckud  Csg-mukjgoankun (B OCOOEHHOCTH,  UHMKJOOYTUN — WU
IUKJIOTTEHTHI).

15) J[lpyroii BapuMaHT OCYIIECTBJIEHHUS OTHOCUTCS K COEAUHEHUSM B
COOTBETCTBHHU C JIIOOBIM W3 BapHAHTOB ocyiuecTsieHus 1) - 13) [B ocobeHHOCTH, B

4

cooTBeTCcTBUU ¢ BapuaHToM 12) wim 13]], rne R” o3HadaeT #-mpomnui, U30mpoOmu.

16) J[lpyroii BapWMaHT OCYIIECTBJIEHHUS OTHOCUTCS K COEAUHEHUSM B

COOTBETCTBHHU C JIOOBIM W3 BapHAHTOB ocyiuecTsieHus 1) - 13) [B ocobeHHOCTH, B
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COOTBETCTBUU ¢ Bapuantom 12)], rme R* o3nauaer MoHoOLuKIuUeCKUN Cs.6-
LUKJIOAJKUI (B OCOOCHHOCTH, [TUKIOOYTHII, HUKJIOTEHTHII).

17) J[pyroii BapumaHT OCYLIECTBJIEHUS OTHOCUTCS K COEAUHEHUSM B
COOTBETCTBHHM C MOOBIM U3 BapHAHTOB ocyuiecTiaenus 1) - 16), rne R’ npexncrasnser
coboit Bomopona, GTop WM METHJ (2 UMEHHO, BOJOPOA, WIH (PTOpP B MOJOKEHUH S5 HIIH
6 ¢eHunpbHOrO (QparMeHTa, WU METHJ B MOJOXKEHUH 5 (PeHuIbHOro gparmMeHTa; B
0COOEHHOCTH, BOJOPOA, HJIH (PTOP B MOJOKEHUH S Uiau 6 PeHUIBbHOTO PparMeHTa).

18) J[lpyroii BapuMaHT OCYIIECTBJIECHUS OTHOCUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C TOOBIM U3 BapHAHTOB ocymiecTiaernus 1) - 16), rne R’ npexncrasmsier
coboii Bogopox.

19) J[lpyroii BapuMaHT OCYIIECTBJIECHUS OTHOCUTCS K COEAUHEHHUSM B

COOTBETCTBHH C JIIOOBIM U3 BapUaHTOB ocyuiecTBiaeHus 1) - 11), rane ¢pparmenr:

R4

R5

npeacTasisier co00i KONMbLIO, HE3aBUCUMO BbIOPAHHOE M3 CIEAYIOIHUX Ipynm A)

unu B):
5 ? 5 % >

A)

;F/é; Fog ;

% 158071 % ; B OCOOEHHOCTH, E ;
B)

N N N\)

/; Z" wm =

=
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rae Kaxnaas H3 BblIIeyKazaHHbBIX rpynn A) u B) oOpasyror oTaenbHbIN
NOABAPUAHT OCYLIECTBIECHUS U300peTeHUs.

20) Jlpyroi#i BapuaHT OCYINECTBJEHHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBUHU C JIOOBIM M3 BapHaHTOB ocylnecTBieHus 1) - 19), rne m u n oba
03Ha4aroT 1, uau m ¥ n 00a 03HA4YAOT 2.

21) J[pyro#i BapuaHT OCYINECTBJIEHUS OTHOCUTCS K COEJUHEHHSIM B
COOTBETCTBUHU C JIIOOBIM W3 BapHAHTOB ocylnecTBieHus 1) - 19), rme m u n oba
O3Ha4awT 1.

22) Jlpyrodi BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K COEJUHEHHSIM B
COOTBETCTBHM ¢ NIOGBIM M3 BapHaHTOB ocymecTBueHns 1) - 21), rae rpymma -L-R°
npeacTaBisieT coOoi

J BOJIOPO;

o L-CO-RM

11 .
rne RM nesaBucumo mpexcrasiser coGoif ruapokcu; -O-

2

11 12 11
oensun, -0O-Ci.¢-ankun, Ci-propankui;, wim NRM™RM?: rne nesaBucumo RN

2

12
o3HaudaeT Bogopon uiau Cj.4-alkuj, u RM? o3Hauaer Bogopon, Ci.4-ankum, -SO,-Cy -
011 011

ankun unu -O-R™7, rme R™ " He3aBucumo npencrapisier coboi sogopon, Ci.q-alKui,
unu OeH3UI, U

-L'- HeszaBucumo mpencrasmsier co6oii

> -Cr.¢-ankunen-, -CO-Cig-ankunen-, -SO,-C,.¢-ankunen-, -CO-0-C.¢-
ankujeH-, -CO-NH-C, ¢-ankuneHn- unu -SO,-NH-C, g-ankuneH-;

»  -Ci¢-ankunen-, -CO-C¢-ankunen- unu -SO,-C.¢-ankuieH-, rae B
BBILIEYKA3aHHBIX Trpynnax ykasaHHbli C).¢-alKUJIeH HE3aBUCUMO MOHO3aMelleH

13 14
ruapokcu, Cis-ankokcu, -0-CO-C).4-ankunom wuiu NRNBRNH.

2

r1e HEe3aBUCHUMO
N13 N14
R o3Havaer Bomopon unu Cp4-ankuna, u R o3navyaer Bomopon, Ci.4-ajdkua uiu
-C0O-0-C4-ankuu,

»  -Cy¢-ankunen-, -CO-C,g-ankunen- wunu -S0O,-C,g-anKkuneH-; Trae B
BBIIEYKA3aHHBIX  rpynmax  yka3aHHbld  C;.¢-aJIKUJIEH  HE3aBUCHMO  SIBJISIETCS
OVW3aMelIeHHbIM, TAe 3aMeCTUTEJM HEe3aBUCHUMO BBIOUPAIOT U3 THUIPOKCH U

_NRNISRNIG,

3

roe HesaBucumo RN osHauaer Bopopon wunu Cji4-ajgkun, u RM¢
o3Haudaet Bogopon, Ci4-ankun unu -CO-0-C;4-ankuu,

> -Coy.g-ankunen-Cs_g-nmuknoankuieH-Co.g-ankunen-, -CO-Cy4-ankunen-Cs.g-
nukinoankuiaeH-Co4-ankuied-, -S0,-Cy.4-ankunen-Cs_g-nukaoankuyied-Cy.4-aIKHUIEH-,
-CO-NH-Cy.4-ankunen-Cs.g-uuknoankuiaeH-Co.q-ankunen- uan -CO-0-Cy4-ankuieH-

Cs.g-uuknoankuneH-Co.4-aaKuneH-,
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> -C0-4-aJ1KI/IJ'IeH-Cy1-C0.4-aJ'IKI/IJ'IeH-, -CO-C0.4-aJ'IKI/IJ'IeH-Cy1-C0-4-aJ1KI/IJIeH-,
-C0-0-Cy.4-ankunen-Cy'-Co4-ankunen-, -CO-NH-Co4-ankunen-Cy'-Co.4-aikunes-,
-SOz-Co.4-aJ'IKI/I.HeH-Cyl-C0-4-aJ'IKI/IJ'IeH- AN -SOz-NH-C0-4-aJ'IKI/IJ'IeH-Cy1-C0.4-

AJIKMJIEH-, TIe Cy1 He3aBUCUMO TipenctasisieT coboil Cj.¢-reTepoUnKIOaTKUIIeH,
collep Kallui OJUH KOJbLEBOW aTOM KHUCJIOPOJA WIM OAWH KOJIbLIEBON aTOM a30Ta, rue
yKa3aHHbIA KOJIBLIEBOW a30T, B CJydYae €CAU OH HMeeT CBOOOIHYI BaJ€HTHOCTD,
He3aBUCHUMO He3aMelneH uiu MoHo3aMmelneH Ci_4-aakuaoM uian -CO-0-C _4-ankuiaom;

> -Cya-ankunen-0-Cjy-ankuneH-0-C4-ankunen- uinu -CO-Ci4-ankunen-0-
Cj.4-ankunen-0-C.4-aNKuneH-;

> -C2-4-aJ1KI/IJIeH-X11-C1.4-aJ'IKI/IJ'IeH-, -CO-O-C2-4-aJ'IKI/IJ'IeH-X11-C1-4-aJIKI/IJIeH-,
-CO-NH-C2-4-aJIKI/IJ16H-X11-C1.4-aJ'IKI/IJ'IeH- AU -SOz-NH-C2.4-aJ'IKI/IJ'IeH-X11-C1-4-
ajKmiIeH-, rae X'\ He3aBHCHMO npencrasBiseT coOOW aTOM KUCIOpOJAa WU a30Ta,
KOTOpPBI  HE3aBUCHUMO He3amelleH wunu MoHo3amemeH Cig-ankuiom, Cse-
nukgoankuiaom uiu -CO-0-C.4-alkuiaom;

> -CO-C1-4-aJ'IKI/IJ'IeH-X12-C1-4-aJ'IKI/IJ'IeH-, -SOz-C1.4-aJ'IKI/IJ'IeH-X12-C1-4-
aJIKUJIEH- AN -CO-C1.4-aJ'IKI/IJ'IeH-Xlz-Co-4-aJ'IKI/IJ'IeH-C3.G-LII/IKJ'IoaJ'IKI/IJIeH-Co.4-
ankmiIeH-, rae X'° He3aBHCHMO npeacrasiseT coOOH aTOM KHUCIOpOAa WU a30Ta,
KOTOpPBI  HE3aBUCHUMO He3amemleH wuian MoHo3zamemeH Cig-ankumom, Csg-
LMKJIOAJKHUIOM UJTH
-C0O-0-C.4-ankuiom;

>  -Cy.y-ankunen-X"’-C).4-ankunen-; rne X" npeacrasiser co6oit -NH-CO-,

n rae YKaSaHHbIﬁ C2-4-3.JIKI/IJI€H HE€3aBHUCHUMO He€3aM€EllEeH HNJIW MOHO3aMCIICH

THAPOKCH;
14 14 .
»  -Cpg4-ankunen-X -Cj4-ankuieH-; roe X = npencrasiser coboit -CO-NH-;
> -CO-Cy¢-ankenunen- uiau -SO;,-C, ¢-aJKEHUIEH-, UIU

»  -CO-Cye-dTOpankuieH-;

. -Lz-m):[poxcn; rae -L*- npencrasiseT coboi

»  -CO-C¢-ankunen- wunu -SO,-Ci¢-ankuieH-; TrA€ B BbllIeyKa3aHHBIX
rpynnax yka3aHHbld C).g-aJIKHJIEH HE3aBHCUMO He3aMelleH WM MOHO3aMeleH
ruapokcu, C;-QTopankuioM uIH -NRM'RM?  rpe mesasucumo RMN' o3mauaer
Bogopon uin Cig-amkun, u R osnauaer Bomopon, Cig-amkun mwim -CO-O-C.4-
AJIKUJT,

> -Cy.¢-ankunen-, -CO-0-C,¢-ankunen-, -CO-NH-C, ¢-ankunes- unu -SO,-

NH-C,¢-ankunesn-, rae B BbllI€yYKa3aHHBIX rpynnax yka3aHHbl Cj).¢-alKuieH
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HE3aBUCHMO He€3aMeLleH WJIM MOHo3aMelleH ruapokcu, Cj-QpTopankuiom uiIu

23 24 23 N24
-NR"*RN roe Hesasucumo R\’ osmauaer Bomopox mam Cj4-amkun, u R

>

o3Hauaet Bogopon, Ci.g-ankun unu -CO-0-C,4-ankuu,

> -Co.4-ankunen-Cs.g-tuknoankujieH-Co.4-ankuner-, -CO-Cy.4-ankunen-Cs.q-
nuknoankuiaeH-Co.4-alIKUIIEH- WU -S0;,-Cy.4-ankunen-Cs.g-uuknoankuaeH-Co.q-
AJIKMJIEH-,

> -C0-4-aJ1KI/IJIeH-Cy2-C0.4-aJ'IKI/IJ'IeH-, -CO-C0-4-aJ'IKI/IJIeH-CyZ-C0.4-aJ1KI/I.IIeH-

AU -S02-Co_4-am<pmeH-Cyz-C0.4-anKI/meH-; rmue Cy2 HE3aBHCHUMO MPeACTaBIsieT COOOM
C3.6-TeTepOIUKIIOANKUIEHOBYIO TPYINy, COAEPkKAMYIH OJUH KOJBIEBOH aToM
KUCJIOPOJa WU OJIHWH KOJbIIEBOW aTOM a30Ta; T'le YKa3aHHbIM KOJBIEBOW a30T, B
clly4ae eclii OH HMeeT CBOOOJHYH BaJIEHTHOCTH, HE3aBHCHMO He3aMeIleH WU
MoHo3aMemeH Cq_4-ankuaom uiau -CO-0-C_4-allkuiaom;

»  -Cyy-ankuneH-(0-Cy.4-aTKUIIEH )p- UITH -CO-Cy.4-ankunen-(0-Cy.4-
aJKUJIEH),-; TA€ P HE3aBUCHUMO INpPENCTaBiIsieT co0oi nenoe duciao 1 win 2;

> -C2-4-aJIKI/IJ'IeH-XZI-C2.4-aJ'IKI/IJ'IeH-; rne X npencTaBiseT co0oi arom
a30Ta, KOTOpbI He3zamelneH uiau MoHo3zamemeH C.4-ankuioM, Cj;.¢-LHUKIOATKUIOM
win -CO-0-C.4-aJKuIoM;

> -CO-C1-4-aJ'II(I/IJ'IeH-XZZ-C2-4-aJ'IKI/IJ'IeH-, -CO-C4-ankunen-X2-C4-
ajnkuineH-Cs.¢-IUKIOANKUIIEH- WIIH -SOz-C1.4-aJ'IKI/IJ'IeH-Xzz-C2-4-aJ'IKI/IJ'IeH-; rne X2
npeacTaBiasier co0OW  aTOM  a30Ta, KOTOPbIH HE3aBUCHMMO He3aMelleH WU
MoHo3aMemeH Ci.4-ankuyioM, Cs.g-muknoankuyiom uin -CO-0-C . 4-ankuniom;

> -C2-4-aJ1KI/IJIeH-X23-C1.4-aJIKI/IJIeH-; rne X* npencrapisier coboii -NH-CO-,
u rae ykazaHHbId C,.,-aNKWjieH HE3aBUCHMMO He3aMelleH WM MOHO3aMelleH
TUAPOKCH,

> -C1-4-aJ1KI/IJIeH-X24-C2.4-aJ'IKI/IJ'IeH-; rne X npencrapisier coboii -CO-NH-,
u rae ykazaHHbId Cy.4-aNKWjeH HE3aBUCHMMO He3aMelleH WM MOHO3aMeleH
TUAPOKCH,

. -L3-O-R031, rre R%*! osznauaer -CO-C1.4-ankun unu -CO-Cjy4-ankeHus; u

-L*- HesaBuCcHMO mpencTaBisieT coboil

> -Cy¢-ankunen-, -CO-C,¢-ankunen- uau -SO,-Ci¢-ankunaen-, -CO-0-C;¢-
ankuneH-, -CO-NH-C,_¢-ankunen- unu -SO,-NH-C;_¢-ankuieH-;

° -L4-NRN1RN2, rae He3aBUCHUMO RM o3nauaer Bogopon unu Cj.4-alKui;, H
R™ oznauaer Bonopon; Ci.g-ankmi; Ci.s3-¢propankun; Cs.s-unknoankui; Ci.3-aJIKOKCH-

Cy-ankunen; -CO-C;4-ankui;, -SO,-C4-ankun; unu -SO,-Ci-propankun; u
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-L*- HeszaBucuMo mpencrasmsieT coboii

»  -Cye-ankunen-, -CO-Cig-ankunen-, -SO,;-Cig-ankunen-, -CO-0-C;i-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankujieHn-; ujan

> -C0.4-aJIKI/IJTeH-Cy4-C0.4-aJ'IKI/IJ'IeH-, -CO-C0.4-anKHneH-Cy4-C0.4-an1<1/meH-
unn -SO;-Co.y-ankunen-Cy*-Co.4-ankunen-; rne Cy® HesaBucumo npencrasiser coboii
C3.6-TeTepOLUKIOANIKUICHOBYIO TPYIIy, CONEPKAIYI OJUH KOJbLEBOH aTOM
KHCJIOPO/a;

° -LS-NRN3RN4, rne R™? osnauaer Bopopon, Ciy-ankun unu Ci_3-alIKOKCH-
C,y.4-aJKHJIEH, U R™ o3nauaer -C0O-0-C4-ankmun; -CO-NRNSIRNSZ, rne R¥! g RN5?
HE3aBUCUMO BBIOMpPAIOT U3 Bomopoma u C).4-alKuia, WU -SOZ-NRNSSRNS", rae

53 54
neszaBucumo RN o3mauaer sogopon mmn Cjg-amkum, u RN

o3HauaeT Bopopond, Ci.4-
ankua ujan -CO-C.4-aJIku;

u -L°- HesaBucuMoO mpexcraBisier coboil

> -Cy¢-ankunen-, -CO-C,¢-ankunen- uau -SO,-Ci¢-ankunaen-, -CO-0-C;_¢-
ankuneH-, -CO-NH-C,_¢-ankunen- unu -SO,-NH-C;_¢-ankuien-;

. -LG-N(RNGI)-O-ROGI, rne RN osmauwaer Bomopoxm, -CO-C).4-aikum wiu
-CO-0-C4-ankun; u R°®! HesaBucumo npencrasiser coboit Bonopoxn, Ci.g-amkwui,
Ui OEH3UII,

u -L°- HezaBucumo mpexacrasisier coboit

> -Cy-ankunen-, -CO-C,g¢-ankunaen-, -SO,-C;¢-ankunen-, -CO-0-C,¢-
ankunen-, -CO-NH-C; g-ankunen- unu -SO,-NH-C,_¢-ankuineH-;

° -L7-NRN5RN6, rne RN o3nauaer Bonopon wik Cj.4-ankus (B 0COOEHHOCTH,
Bogopon); RN® osnauaer Bogopon, Cig-ankun, -CO-C.y-ankmi, Ci.3-GTopankun wiu
Cs.¢-unkioankui (B OCOOEHHOCTH, BOAOPON); U

-L’- He3aBHCHMO MpeCTaBIseT cobOoil

»  -CO- umm -SO,-;

° -Ls-SOz-RSSI, rae R3®! nesasucumo npencrasiser coboit -Ci_g-ankun; C,-
dropankmr; runpokcu; -NRY'RY? e nesasucumo RY*! o3nauaer Bomopon mnu C.
4-QJIKWI, U R™? o3nauaer Bogopon, Ci.4-ankuin, -CO-C,.¢-ankun; u

-L®- HesaBucumo mpencrasmsier co6oii

> -Cir.¢-ankunen-, -CO-Cig-ankunen-, -S0O,-C,¢-ankunen-, -CO-0-C;.-

ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankunen-;



10

15

20

25

30

32

. -L9-HET1, rne HET! npencraBisieT coOoil 5- mian 6-uJeHHBIA TeTepoapui
(B 0COOEHHOCTH, WHUPPOJUI, MHPA3OJUI, HMHAA3OJUJ, TPUA3OJIMWI, TETPa30JIul,
bypaHUI, OKCa30JHJI, HW30KCA30JMWJI, THA30JUI, HW30THA30JHJI, OKCaIHa30JIul,
THAUA30JIIJ, MTUPUAUHUI, TUPUMUIAUHII, TUPUAA3UHUI, THPA3ZUHILI),

rae yKa3aHHbIN HET' He3aBHCHMO SBISETCS HE3aMELIEHHBIM HJIH MOHO- HJIH
AU3aMEeIleHHbIM, TI€ 3aMeCTUTENH He3aBucumMo BbiOuparoT u3 Cig4-ankuna (B
0COOEHHOCTH, METUJIa), rajioreHa, MUaHO, THIAPOKCH, -Co.z-aJIKI/IJIeH-Cy91-COOR091,
rane R%’! osnagaer Bogopon win C).y-ankui, u rae Cy ' mpencrasiser co6oii Cs.e-
UKJIOAJKUJIEHOBYID TPYMINYy, HWIN -Cop-ankuner-COOR®??, rne R%? o3nauaer
Bopopon unu C).4-ankumi; u

-L’- HesaBHCHMO mpencTaBisieT coboil

»  -Cog-ankunen-, -CO-Cog-ankunen-, -SO,;-Cog-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C s-ankuieH-;

o -L'"-Cy.¢-rerepormkmnmn, rae Ci.6-TeT€POLUKINI HE3aBHCHMO COXEPIKHT
OJWH WJIU JIBa KOJBIEBBIX I'eTepOaTOMa, HE3aBUCHUMO BBIOPAHHBIX W3 a30Ta, CEPbl U
KUCJIOPOJa;, TA€ B BBIMIEYKAa3aHHBIX rpynmnax yka3aHHbld C4.¢-T€TEPOLUKIIUI
HE3aBUCHUMO SIBJISIETCS HE3aMEIIEHHBIM, HJIW MOHO-, JH- HJIU TPU3AMEIIEHHBIM, TIe
3aMECTHUTEJI HE3aBUCUMO BBIOMPAIOT H3:

»  OJHOTO HJIH JIBYX OKCO 3aMEeCTHTeJel, KaXKbli U3 KOTOPBIX MPUCOEIUHEH K
KOJIbLIEBOMY aTOMY yrijiepoza B ajb(da-rmosoKeHnH K KOJIbLEBOMY aToMy a30Ta (Takum
obpaszom oOpasysi BMecTe C a30TOM aMUIHYIO TPYINY, WX B Clyd4ae, €CIH PsIOM
pPacroyioXKeH AOTMOJHUTENbHBIN KOJbLUEBOH KHCIOPOA, KapOaMaTHYK Tpymnmy, WIH B
cllydyae, €CJu PSAAOM pPacroJIOKEH JOIMOJHUTEJIbHBIH BTOPOM KOJBLEBON a30T,
MOYEBHHHYIO TPYINY); H/UIH

»  IBYX METHUJIBHBIX 3aMECTUTENIeil, MPUCOENMHEHHBIX K KOJIbI[EBOMY aTOMYy
yriaepona B aiab(a-mojgokKEeHUH K KOJbIEBOMY aTOMYy a30Ta MJIM KOJBIEBOMY aTOMY
kuciopona (takuM obpasom oOpasys Bmecte ¢ azoroM -C(CHj3),-N- rpynmy, unu ¢
kucnoponom -C(CH3),-O- rpynmy); u/umu

»  BYX OKCO 3aMeCTHUTEJiel Ha KOJbIIEBOM aToMe cepbl (Takum oOpa3om
obpasys rpynmny -SO;-); u/unm

> Ci.4-ankuna, C).z-ankokcu-C,4-ankuna, C,.s-¢propankuna win -CO-C.4-
aJlKujia, TPUCOCAUHEHHOTO K KOJIbLIEBOMY aTOMY a30Ta, HMEIIIeMy CBOOOIHYIO
BAJICHTHOCTb, U

10 .
-L.""- He3aBHCUMO IpeACTaBIsAeT COOO0M
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> -Co.¢-ankunen-, -CO-Cyg-ankunen-, -SO,-Cyg-ankunen-, -CO-0-Ci.¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuieH-;

. -L'"-umano; rae -L''- npencrasnser coboii -CO-C).¢-ankuinen-, -SO;-C1.¢-
ankuneH unu -Co.¢-aJIKUIeH-;

) -LIZ-N02; rae -L1%- npencrasisier codoit -C,.¢-alKuiIeH-; Uin

° -L13-C1-4-am<nn; rue -LV- npencrasiser coboit -CO-, uaun -CO-0O-.

23) Jlpyro#i BapuaHT OCYINECTBJIEHUS OTHOCUTCS K COEJUHEHHSIM B
COOTBETCTBHM C JNIOGBIM M3 BapHaHTOB ocymecTBueHns 1) - 21), rae rpymma -L-R°
npeacTaBisieT coOoi

o BOJIOPOJ;

. LL-CO-R!

11 .
rme RY nesaBucumo mpexcrasiser coGoii ruapokcu; -O-

2

11 12 11
oensun, -0O-C).¢-ankun, Ci-propankui, win NRMRM?2. 16 nesasucumo RY

2

12
o3HaudaeT Boaopon uiau Ci4-alkuji, u R™? o3nauaer Bogopon, Cig-ankum, -SO,-Ci6-

11 11 o
ankun win -0-R®', rne R®! nesasucumo npencrasiseT codoit Bogopon, Ci.-ankmi,

,
Uiy OEH3UII, U

-L'- HesaBucumo mpencrasmsier co6oii

> -Cir.¢-ankunen-, -CO-Cig-ankunen-, -S0O,-C,¢-ankunen-, -CO-0-Ci.¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuien-;

»  -Cig¢-ankunen-, -CO-C,¢-ankunen- wunu -SO,-Cig-alKkuieH-; Trae B
BBILIEYKAa3aHHBIX rpynmnax ykaszaHHblH C).¢-aJKUJIeH HE3aBHUCUMO MOHO3aMelleH
ruapokcu, Cj.z-ankokcu, -0-CO-Ci4-ankuioMm uIu -NRNISRN”; rae He3aBUCHUMO
R™ o3navaer Bomopon wik Cj.4-alKui, | R™* oznauaer Bonopon, Ci.4-ajakuna unu
-C0O-0-C.4-ankuu,

> -Cy¢-ankunen-, -CO-C,¢-ankunen- win -S0,-C, ¢-alkuieH-; Trae B
BBIIEYKA3aHHBIX rpynmax  yka3aHHbli  Cj.-aJIKUJIEH  HE3aBUCHMO  SIBJISIETCS
OV3aMelIeHHbIM, TAe 3aMEeCTUTEJH HEe3aBUCHUMO BBIOUPAKOT U3 THUIPOKCH U

_NRNISRNIG,

3

rie HesaBucumo RN osHauaer Bopopon wunu Cji4-ajgkun, u RM¢
o3Hauaet Bogopon, Ci.4-ankun unu -CO-0-C,4-ankuu,

> -Co.s-ankunen-Cs_g-nuknoankuieH-Co.g-ankuned-, -CO-Cy4-ankunen-Cs g-
nukinoankuiaeH-Co.q-ankuied-, -S0;-Co.q-ankunen-Cs g-mukaoankuyieH-Co.4-aIKHUIEH-,
-CO-NH-Cy.4-ankunen-Cs.g-uuknoankuiaeH-Co.4-ankunen- uan -CO-0-Cy4-ankuiieH-

C;_g-nuknoankuiieH-Cg.4-aJIKUIEH-;
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> -C0-4-aJ1KI/IJ'IeH-Cy1-C0.4-aJ'IKI/IJ'IeH-, -CO-C0.4-aJ'IKI/IJ'IeH-Cy1-C0-4-aJ1KI/IJIeH-,
-C0-0-Cy.4-ankunen-Cy'-Co4-ankunen-, -CO-NH-Co4-ankunen-Cy'-Co.4-aikunes-,
-SOz-Co.4-aJ'IKI/I.HeH-Cyl-C0-4-aJ'IKI/IJ'IeH- AN -SOz-NH-C0-4-aJ'IKI/IJ'IeH-Cy1-C0.4-

AJIKMJIEH-, TIe Cy1 He3aBUCUMO TipenctasisieT coboil Cj.¢-reTepoUnKIOaTKUIIeH,
collep Kallui OJUH KOJbLEBOW aTOM KHUCJIOPOJA WIM OAWH KOJIbLIEBON aTOM a30Ta, rue
yKa3aHHbIA KOJIBLIEBOW a30T, B CJydYae €CAU OH HMeeT CBOOOIHYI BaJ€HTHOCTD,
He3aBUCHUMO He3aMelneH uiu MoHo3aMmelneH Ci_4-aakuaoM uian -CO-0-C _4-ankuiaom;

> -CO-C1-4-aJIKI/IJIeH-X12-C1-4-aJ'IKI/IJ'IeH-, -SOz-C1.4-aJIKI/IJIeH-X12-C1-4-
AJIKUJIEH- 301 -CO-C4-ankunen-X"'2-Cy.4-ankunen-Cs g-nukinoankuies-Co.s-
ajJKmiIeH-, rae X'° He3aBHCHMO npencraBiseT coOOW aTOM KUCIOpOAa WU a30Ta,
KOTOpPBI  HE3aBUCHUMO He3amelneH wuinm MoHo3zamemeH Cig-ankumom, Cs.g-
nukinoankuiaoM, -CO-0-C_g-ankunom unu C;3-aakokcu-C, 4-aIKUIOM;

>  -Chy-ankunen-X"-C4-ankunes-; roe X npencrasisier coboii -NH-CO-,
u rae ykazaHHbId Cy.4-alKWjeH HE3aBUCHUMO He3aMeIlleH WM MOHO3aMelleH
TUAPOKCH,

> -CO-Cys-ankenunen- uiau -SO;,-C; ¢-aJKEHUIEH-, UIU

»  -CO-Cye-pTOpankuieH-,

. -Lz-mnpoxcn; rae -L*- npencrasiseT coboit

»  -CO-Cj¢-ankunen- uau -SO,-Cj.¢-ankuiieH-; rAe B BbIIIEYKa3aHHBIX
rpynmnax yka3aHHbli Cj.¢-aJIKMJIEH HE3aBHUCUMO He3aMeLleH WM MOHO3aMelleH
ruapokcu, C-pTopankuioM uIu -NR™'RM?  rpe nesasucumo RN!' o3nauaer
Bopopon wiu C).4-ankui, u RM?? o3nauaer Bogopon, Cis-ankun unu -CO-0-Cy4-
AJIKHIL;

»  -Cye-ankunen-, -CO-0-Cj4-ankunen-, -CO-NH-C,.¢-ankunes- unu -SO;-
NH-C,¢-ankuneH-, rae B BbllIeyKa3aHHBIX rpynnax yka3aHHbl C,.¢-alKkuieH
HE3aBUCHUMO HeE3aMelleH WIH MOHo3amemeH ruapokcu, Ci-propankuiom wuau

23 24 23 N24
-NRN?RN roe Hesasucumo R'Z’ osmauaer Bomopox miam Cjg-amkun, n R

2

o3Haudaet Bogopon, Cig4-ankun unu -CO-0-C,4-ankuu,

> -Co.s-ankunen-Cs_g-nuknoankuieH-Co.g-ankunen-, -CO-Cy4-ankunen-Cs.g-
nuktoankuineH-Co4-aJKuiaeH- AN -SO,-Coy-ankunen-Cs g-nukinoankuiieH-Co.4-
AJIKUJIEH-;

>  -Coy-ankunen-Cy’-Co4-ankunen-, -CO-Co-ankuaen-Cy>-Co.q-ankuneH-

2 2 “
unu -SO,-Cy.4-ankunen-Cy”-Cy.4-ankunen-; rae Cy” HE3aBUCUMO MPEACTaBIsIET cOOOH

2

C3.6-T€TEpOLUKIOAIKUICHOBYD TpyINNy, COAEPXKALIYI0 OAUH KOJBIEBOH aToOM
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KUCJIOPOJa WU OJIHWH KOJIbIIEBOH aTOM a30Ta; I'le YKa3aHHBIH KOJIBLEBOW a30T, B
clly4ae €clii OH HMeeT CBOOOJHYK BaJIEHTHOCTb, HE3aBHCHMO HeE3aMeINeH WU
MmoHo3aMmemeH Ci 4-ankuaom uiau -CO-0-C.4-alkuiaom;

> -CO-C1.4-aJ'II(I/IJ'IeH-Xzz-Cz.4-aJ'IKI/IJ'IeH-, -CO-C1.4-aJ'IKI/IJ'IeH-X22-C1.4-
ankuneH-Cs.6-IIUKJIOAJKUIIEH- WU -SOz-C1.4-aJ'IKI/IJ'IeH-X22-C2.4-aJ'IKI/IJ'IeH-; roe X*2
npeacTaBisieT co0Oi  aTOM  a30Ta, KOTOPBbIH HE3aBUCHMMO HE3aMeIleH WJIHU
MoHozaMelieH Ci_4-ankunaom, Cs.e¢-tiukinoankuiaoM uiu -CO-0-C 4-alKUIOM; UIH

> -C2_4-anKHneH-X23-C1-4-am<1/meH-; roe X2 npencrapisier coboii -NH-CO-,
u rae ykazaHHbId Cjy.u-aNKWjieH HE3aBUCHMMO He3aMelleH WM MOHO3aMelleH
TUAPOKCH,

° -L4-NRN1RN2, rae nesasucumo RN o3Hauaer Bogopon unu Ci.4-alKui;, H
R™ oznauaer Bonopon; Ci.g-ankui; Ci.s3-propankun; Cs.-uuknoankui; C;.3-aIKOKCH-
Cy.4-ankunen; -CO-C.4-ankun;, -SO,-C,_4-ankun; unu -SO,-C-dTopankun; u

-L*- HesaBucuMo mpencrasisieT co6oii

»  -Cye-ankunen-, -CO-Cig-ankunen-, -SO,;-Cig-ankunen-, -CO-0-C;;-
ankuneH-, -CO-NH-C, ¢-ankuneH- unu -SO,-NH-C; ¢-ankunen-; uau

> -C0-4-aJ1KI/IJ'IeH-Cy4-C0.4-aJ'IKI/IJ'IeH-, -CO-C0-4-aJ'IKI/IJ'IeH-Cy4-C0.4-aJ1KI/IJ'IeH-
AU -S02-Co.4-aJ1KI/IJ'IeH-Cy4-Co.4-aJ'IKI/IJ'IeH-; rmue Cy4 HE3aBHCHUMO MPEACTABJIsIET COOOMU
C3.6-TETepOIUKIIOAJKUIEHOBYIO TPYINy, COAEPXkKALYI0 OJAWUH KOJBbIEBOH aToM
KHCJIOPOa,

o -L3>-NR™RM™, rge R™’ osnawaer somopon, Ci4-ankun umu C).3-aJ1KOKCH-
Cj.4-aJKHJIEH, U R™ o3nauaer -C0O-0-C,.4-ankun, -CO-NRNSIRNSZ, rre R¥! 4 RV?
HE3aBUCHUMO BBIOMpAKOT u3 Bomopoaa u C).4-alKuia, WU -SOz-NRNSSRNS", rae
HezaBucumo R o3Hauaer Bonopon wik Ci.4-alnkui, u R™* oznavaer Bonopon, Cy.4-
ankua uian -CO-C.4-aJIku;

u -L°- HesaBucuMoO mpexcrasisier coboil

> -Cy.¢-ankunen-, -CO-C;¢-ankunen- uau -SO,-Ci¢-ankunaen-, -CO-0-C;¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, s-ankuieH-;

. -LG-N(RNGI)-O-ROGI, rne RN®! osmauaer Bomopoxm, -CO-C).4-aikunm wiu
-CO-0-Cy4-anxun; u R°®! HesaBucumo npencrasiser coboit Bomopon, Ci.g-amkwui,
uiu OEH3UII,

u -L°- HesaBucumo mpexpcrasisier coboit

> -Cy.¢-ankunen-, -CO-Cig-ankunen-, -S0O,-C,¢-ankunen-, -CO-0-C;.¢-

ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankujieH-;
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o -L’-NR™MR™, rie R osnauaer Bomopon wmnu Ci4-ankun (B 0coBeHHOCTH,
BOJIOPON); RN o3nauaer Bonopon, Ci4-ankun, -CO-Cj.4-ankun, Ci.3-pTopankun uiu
Cs.¢-unKI0anKua (B 0COOEHHOCTH, BOAOPON); U

-L’- He3aBHCHMO TIpeaCTaBIseT coboil

> -CO- unu -S0O,-;

° -LB-SOyRS81 rae R3®! nesasucumo npencrasiser coboit -Cig-ankumn; Ci-

2

81 82 81
TOPAJIKUJI, TUIAPOKCHU; -NRMIRN 1€ HE3aBUCUMO R o3nauaer Bonopon unu Cj.
> 3

2

N82
s~ankmi, 1 R

ozHavaeT Bonopoxa, Ciy-ankun, -CO-C¢-ankumn; u

-L*- HesaBucumo mpencrasisier co6oii

> -Ci.¢-ankunen-, -CO-Cig-ankunen-, -S0,-C,¢-ankunen-, -CO-0-C;-
ankuneH-, -CO-NH-C,; ¢-ankunen- unu -SO,-NH-C; s-ankunen-;

. -L9-HET1, rne HET! npencTaBisieT coOoi 5- wiu 6-4JIeHHBIA TeTepoapuil
(B 0COOEHHOCTH, WHUPPOJUJ, THPA3OJUJ, HMHAA3OJUJ, TPUA3ONIMUI, TETPa30JIul,
dbypaHUJ, OKCa30JWJI, HW30KCA30JHJ, THA3OJMUJI, HW30THA3OJHUJ, OKCaIHa3O0JIul,
THAUA30JIHJ, MTUPUIUHUI, TUPUMUIUHII, TUPUIA3UHUI, THPAZUHILI),

rae yKa3aHHbIN HET' nesasucumo sBusiercs He3aMEIIeHHbIM HJIH MOHO- HJIH
OU3aMEeUIeHHbIM, TAe 3aMeCTUTENN He3aBUCUMO BbiOUparT u3 Cj4-ankmia (B
OCOOEHHOCTH, MeTHJIa), TajioreHa, UHaHO, THUAPOKCcH, ruapokcumermia;, -Co.-

91 91 91 91
ankuneH-Cy -COOR®"!, rne R°”! osmauaer Bopopoa uiau Cigy-ankun, u rae Cy

2

npencrtasisier co00i Cs.¢-LUMKIOAIKUIECHOBYIO TPYIINY; WU -Co.p-ankunen-COOR®”,

RY? o3nauaer Bogopoa uinu Ci.4-alKui; u

rae

-L’- HesaBucuMO mpencTasisieT coboil

»  -Cog-ankunen-, -CO-Cog-ankunen-, -SO,-Cog-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C,; ¢-ankunen- unu -SO,-NH-C; 4-ankuneH-;

. -LIO-C4-6-reTepouHKan, rae Cs.6-T€TEPOLUKIUIT HE3aBUCHUMO COIEPIKUT
OJWH WJIU JBa KOJBIEBBIX I'eTepOaTOMa, HE3aBUCHUMO BBIOPAHHBIX W3 a30Ta, CEPbl U
KHCJIOpOJa, THae B BbINIEyKa3aHHbIX rpymnmax ykasaHHbIl C4.¢-reTepOmuKIHI
HE3aBUCHUMO SIBJISIETCS HE3aMEIIEHHBIM, WU MOHO-, M- WM TPU3AMEIIEHHBIM, TJI€e
3aMECTHUTEJI HE3aBUCUMO BBIOMPAIOT H3:

»  OJHOTO HJIH JIBYX OKCO 3aMeCTHUTEJIel, KaXKIblii U3 KOTOPBIX MPUCOEIUHEH K
KOJIBIIEBOMY aTOMY yrjiepona B aib(a-mojJoKeHNN K KOJIbLEBOMY aToOMy a30Ta (TakuM

oOpazom o00Opa3ys BMeCTe C a30TOM aMHUAHYIO TPYyINIy, WUIH B Clydae, €CIU PIIOM

PacIioJIOXKEH AOTOJHUTENbHBIN KOJIbLEBOH KHCIOPOA, KapOaMaTHYK Tpynmy, WIH B
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cllydyae, €CJId pPAAOM pPacHoJIOKEH JOIMOJHUTEJIbHBIH BTOPOM KOJBLEBOM a30T,
MOYE€BHHHYIO TPYINY); U/UIU

»  BYX METHUJIbHBIX 3aMeCTUTEJiell, MPUCOENMHEHHBIX K KOJIbL[EBOMY aTOMYy
yriepona B anb(a-mojoKeHUH K KOJbLEBOMY aTOMY a30Ta WU KOJbLEBOMY aTOMY
kuciopona (takum obpasom oOpasys Bmecte ¢ azoroMm -C(CHj3),-N- rpynmy, uiu ¢
kucioponom -C(CHs),-O- rpynny); u/unu

»  IBYX OKCO 3aMECTHUTEJIel Ha KOJbIIEBOM aToMe cepbl (Takum oOpasom
obpasys rpynny -SO;-); u/unu

»  Cig-ankuna, Cps3-ankokcu-Cj.y-ankuna, C,.3-¢propankuna wim -CO-C.4-
allKujia, TPUCOEIUHEHHOTO K KOJbLIEBOMY aTOMY a30Ta, HMEIINeMy CBOOOIHYIO
BaJIEHTHOCTbh, U

-L'’- nesaBucumo npexncrasiser coGoil

»  -Cog-ankunen- unu -CO-Co.g-anKkuieH-;

) -Lll-unaHo; rne -L'- npencrasisier codoit -CO-Cg-ankunen-, -SO,-C -
ankujeH unu -Co.¢-anKuiaeH-, UIn

) -L13-C1_4-am<14n; roe -LY- npencrasisier coboit -CO-, -CO-0 unu -SO;.

24) Jlpyro#i BapuaHT OCYINECTBJEHUS OTHOCUTCS K COEJUHEHHUSIM B
COOTBETCTBHM C NIOOBIM M3 BapHaHTOB ocymecTsnexus 1) - 21), rae rpymma -L-R°
npeacTaBiseT co0oi

J BOZIOPOJ;

J -L'-CO-R“", rne R“" nesaBucumo npencrasiseT codoit rugpokcu; -0-Ci.
¢-ankmi, C-dpTopankui; uim -NRN"RNIZ; rue Hesasucumo RN oznagaer BOAOPOA, U
RM? o3nauaer -SO,-Cy¢-ankum; u

-L'- HesaBucumo mpencrasisier co6oii

»  -Cig¢-ankunen-, -CO-Cig-ankunen-, -SO,-Cig-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C,; 4-ankunen- unu -SO,-NH-C, s-ankuneH-;

> -Cr.¢-ankunen-, -CO-Cig¢-ankunen- win -S0,-C,¢-alkuneH-; TrIe B

BbIIIEYKAa3aHHBIX Trpynnax ykaszaHHbIH Cj.s-alKUJIE€H HEe3aBUCUMO MOHO3aMelleH

TUAPOKCH,
»  -Coy-ankunen-Cs_g-uuknoankuneH-Cog-ankunen-, -CO-Cq-ankunen-Cs_g-
nukioankuiaeH-Cog-ankuieH-, -S0,-Coy4-ankuneH-Cs g-nukiaoalkunet-Co_4-aJKHuIeH-

unu -CO-0-Cy.4-ankunen-Cs.g-npknoankuneH-Co.4-aaKuaeH-;
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> -C0-4-aJ1KI/IJ'IeH-Cy1-C0.4-aJ'IKI/IJ'IeH-, -CO-C0.4-aJ'IKI/IJ'IeH-Cy1-C0-4-aJ1KI/IJIeH-,
-CO-0-Cy.4-ankunen-Cy'-Co4-ankunen- unu -SO,-Coy-ankunen-Cy'-Co.4-ankunes-;
rae Cy1 He3aBUCUMO mpencraBisier coboit C;.4-reTepOoLUKIOANKIICH, COAep KA
OJWH KOJIBLIEBOW aTOM KHCJIOPOJa;

>  -CO-Cp.4-ankunen-X"?-C4-ankunes-; rae X'2 He3aBHCHMO MpPEACTABISAET
coboif aToM KHCIOpOJAa MJIM a30Ta, KOTOPbIM HE3aBUCUMO HE3aMeIleH WJIU
MoHo3aMeleH Cq_4-ankuiaoM uinu Cs_g-IUKJI0AJKUIOM;

> -CO-Cy¢-ankenunen- uiu -SO,-C, ¢-aJIKeHUIECH-, UIU

»  -CO-Cye-dTOpankuieH-;

. -Lz—m):[poxcn; rae -L2- npencrasiseT coboi

»  -CO-Cg-ankunen-; rue Ci.g-alKHIEH He3aMelmeH uin MoHo3amemeH Ci-
dbTOopanKuIOM;

> -Cy.¢-ankunen-, rae C,s-alKujleH He3aMelleH WIH MOHO3aMelleH
TUAPOKCH,

»  -Co.g-ankunen-Cs.g-uuknoankuneH-Cog-ankunen- mnu -CO-Cy.4-ankunieH-

Cs.g-nuknoankuiieH-Co.4-aJIKUIEH-;

> -C0-4-aJ1KI/IJ'IeH-Cyz-Co.4-aJ'IKI/IJ'IeH- AN -CO-C0-4-anKHneH-Cy2-C0-4-
AJIKMJIEH-, TI€ Cy2 HE3aBUCUMO MpeacTasiisieT co00i Cs;.4-reTepOonUuKIOaJIKHIEHOBYIO
Ipymmny, COAep KAy OJUH KOJbIEBOH aTOM KHCJIOPOa;

>  -CO-Cp4-ankunen-X2-Cy.4-ankuien-, rae X2 mpeacTasisier coboil atom
a30Ta, KOTOPbIH HE3aBUCHUMO He3zaMelneH uiu MoHo3zameleH C.4-ankuioMm unu Cs.g-
LUKJIOAJIKHUIIOM, HJIH

>  -Chy-ankunen-X>2-C4-ankunen-; roe X npencrapisier coboii -NH-CO-,
u rae ykazaHHbId Cjy.u-aNKWjeH HE3aBUCHMMO He3aMelleH WM MOHO3aMelleH
TUIPOKCH,

° -L4-NRN1RN2, rae nesasucumo RN o3Hauaer Bogopon unu Ci4-alKui;, H
R™ o3nauaer Bonopon; Ci.g-ankui; C.s3-¢propankun; Cs.g-uuknoankui; C,.3-aJIKOKCHU-
Cy.4-ankunen; -CO-C.4-ankun;, -SO,-C_4-ankun; unu -SO,-C-pTopankun; u

-L*- HesaBucuMoO mpencrasisieT coboil

° -Cy¢-ankunen-, -CO-Cig-ankunen-, -SO,-C;¢-anakujaeH-, -LS-NRN3RN4,
rre R™ osnavaer Bogopon unu Cj.4-ajkui;, u R™ osnavaer -SOz-NRNSSRNS", rue
HezaBucumo RN o3Hagaer Bonopon win Ci4-ajakui, u R™* o3nauaer BOJIOPOJ HJIH
C1.4-aaxui;

5 .
u -L°- He3aBUCUMO mpencTaBisieT coOoi
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> -Cy.¢-ankunen-, -CO-C.¢-ankuneH- uiu -SO,-C_¢-alIKuJIEH-;

° -LG-N(RNGI)-O-ROGI, rne RN o3nauaer -CO-Ci4-ankun;, w RO¢!
npencTasisieT codoil BOTOpPOn;

u -L°- HesaBucumo npeacTaBisieT cobo

> -Cjy¢-ankunen-, -CO-C g-ankuneH-, -S0,-C;_g-ankuieH-;

o -L’-NR™R™, rpe R osnauaer Bogopon mnu C4-ankun (B 0coGeHHOCTH,
BOJIOPON); R™ o3nauaer Bogopon, Ci.4-ankun unu C;.¢-IUKIOATKUI, U

-L’- He3aBHCHMO TpeacTaBisieT coboil

»  -CO- umm -SO;-;

. L2.80,-R%"!

81 o
rne R®®! Hesasucumo npencrasiser coboit -Cig-ankun; Ci-

2

81 82 81
topankun;, ruapokcu; -NRYRN*? rne mesasucumo R o3nauaer Bojgopox unu C.
b 2

N82

>
g-ankui, u R™°° o3naugaer Bogopon, Ci.4-ankun, -CO-C.¢-ankun; u

-L®- HesaBucumo mpencrasmsier co6oii

»  -Cig-ankunen-, -CO-C.g-ankuneH- uiu -SO,-Ci.g-anKuieH-;

. -L9-HET1, rne HET! npencraBisieT coOoil 5- win 6-4JeHHBIA TeTepoapui
(B 0COOEHHOCTH, WHUPPOJUI, THPA3OJUJ, HMHAA30JUJ, TPUA3OIMUI, TETPa30JIul,
bypaHUI, OKCa30JHJI, HW30KCA30JMJI, THA30JUI, HW30THA30JHJ, OKCaIHa30JIul,
THAUA30JIUJ, MTUPUIUHUI, TUPUMUIUHII, TUPUAA3UHUI, THPA3ZUHILI),

rae yKa3aHHbIN HET' He3aBHCHMO sIBISETCS HE3aMELIEHHBIM HJIM MOHO- WIIH
OU3aMeIeHHbIM, TI€ 3aMeCTUTENH He3aBucuMO BbiOupawoT u3 Cig4-ankuna (B
OCOOEHHOCTH, METHJIa), TajioreHa, I[MaHO, TUAPOKCH; ruapokcumeruna;, -Co.a-

aJ11<1/1J1eH-Cy91-COORO91 rne R%’! osnauaer Bogopon win Cig-ankun, u rae Cy’'

>
" 092
npenctapisieT coboit Csg-mukaoankuieHoByw rpymmny; unu -Co.p-ankuiaen-COOR™7,
092 .
rae R¥7° o3nauaet Bonopoxn uiu Ci.4-aJKuI; U

9 .
-L”- He3aBUCHUMO TpeAcTaBisieT coOok

> -Cy.¢-ankunen-, -CO-Cy.g-ankunen-, -SO,-Cyg-ankunen- uau -CO-NH-C;.
6-aJIKHJICH-,
10
° -L"-Cy.¢-rerepouuknun, rae Cy.¢-T€TEPOLUKIUI HE3aBHUCUMO COHEPIKHUT

ONVH WJHU JBAa KOJIBIIEBBIX I'€TepPOaToOMa, HE3aBUCHMO BBIOPAHHBIX W3 a30Ta, CEPhbl H
KHCJIOpPOAa;, TIA€ B BbllIEyKa3aHHBIX rpynnax ykasaHHbIH Cy4.6-T€TEPOLIUKIINI
HE3aBUCUMO SBJISIETCS] HE3aMEIUEHHbIM, HWJIM MOHO- MWJIH [AU3aMEINEHHBbIM, TI1e

3aMECTUTEIIN HE3aBUCUMO BbI6I/IpaIOT u3s:
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»  OIHOTO MJIM ABYX OKCO 3aMECTHTeJIeH, KaXAblil N3 KOTOPBIX MPUCOEAUHEH K
KOJIbLIEBOMY aTOMY yriieposa B ajb(a-nmoloKeHUH K KOJbLIEBOMY aTOMY a30Ta (TaKuM
oOpazom o0pa3ysi BMecCTe C a30TOM aMHUAHYIO TPYNIYy, WU B Clydae, €CIU PsAIOM
pPacCHOJIOKEH AOMOJHUTENbHBIH KOJBLEBOH KHCJIOPOXA, KapOaMaTHYIO TpyINy, WIH B
cly4yae, €CIIM pSiAOM pPAcIOJOXKEH JOIOJHUTENbHbII BTOPOH KOJBLEBOH a30T,
MOYEBUHHYIO TPYNNY); U/WIH

»  IBYX OKCO 3aMeCTUTeNiell Ha KOJbLEBOM aToMe cepbl (Takum oOpa3om
obpasys rpynny -SO;-); u/unu

»  Ci4-ankuja, TPUCOEAUHEHHOr0 K KOJbLEBOMY aTOMYy a30Ta, HUMEKINeMy
CBOOOJHYIO BAJIEHTHOCTD, U

10 .
-L" - He3aBHCUMO TIpeACTaBIsAET COOOH

»  -Cog-ankunen- unu -CO-Coyg-ankuieH-,
11 11 .

° - -umano; roe -L - npexacrasinsiet coboii -Cy.g-anKuiieH-; uiu
13 13 .

. -L."°-C .4-ankun; roe -L - npeacrasusier coboii -CO-.

25) Jlpyro#i BapuaHT OCYINECTBJEHHUS OTHOCUTCS K COEJUHEHHUSIM B
COOTBETCTBHM ¢ MIOGBIM M3 BapHaHTOB ocymecTsmexus 1) - 21), rae rpymma -L-R°
npeacTaBisieT co0oi

e -L'-COOH; rze

-L'- npencrasnser coboii

> -Cig-ankunen-, -CO-C,g¢-ankunaen-, -SO,-C;¢-ankunen-, -CO-0-C¢-

ankuneH-, -CO-NH-C, s-ankunen- unu -SO,-NH-C, ¢-ankuineH-;

»  -CO-C)¢-ankunen-; rue ykazaubiii C).¢-aJKHJIEH MOHO3aMEIIEH THAPOKCH,
»  -Co.g-ankunen-Cs.g-nuknoankuneH-Cog-ankunen-, -CO-Co.4-ankunen-Cs. g-
nukigoankuineH-Co4-ankuneH-, -S0O,-Co4-ankuneH-Cs g-nukaoankuiet-Co_4-aJKHuaeH-

mwin -CO-0-Cy_g-ankunen-C; g-nuknoankuieH-Co.4-aJKUIeH-;

> -CO-C0-4-aJIKI/IJ'IeH-Cy1-C0.4-aJ'IKI/IJ'IeH-; rae Cy1 HE3aBUCUMO TIPEACTABJISET
coboii C3.6-TeTepOnUKIOANKUIIeH, COAEPKAIINNA ONUH KOJIbI[EBOH aTOM KHCIOPOAa;

>  -CO-Cp4-ankunen-X'2-C.4-ankuien-; rae X'2 He3aBHCHMO MPENCTABISET
co0oii aTOM a30Ta, KOTOPBIH He3aMelleH uiu MoHo3amemmeH C_4-aaKujaom;

> -CO-Cys-ankenunen- uiau -SO;,-C; ¢-aJIKEHUIEH-, UIU

»  -CO-Cye-pTOpankuieH-,

2 2 o
. -L°-runpokcu; rae -L°- npencrasisier coboit
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> -Cy.¢-ankunen-, rae C,g-alKujleH He3aMellleH WIHM MOHO3aMelleH
TUAPOKCH;, HIIH

> -CO-C1-4-aJ'[KI/IJ'IeH-XZZ-C2-4-aJ'IKI/IJ'IeH-; rne X*? MpencTaBisieT CoOOW atom
a30Ta, KOTOPbIM HE3aBUCUMO He3aMelleH uiau MoHo3ameleH Cig-ankunoMm unu Cs.g-
LIUKJIOAJTKUIIOM,

° -L7-NRN5RN6, rae R™® oznavaer BOJOPOA; R® 03navaer Bojopon unu Cs.e-
LUKJIOAJIKUII, U

-L’- He3aBHCHMO MPeCTaBISIET COBOl

»  -CO- nmu -SO,-; niun

. -L9-HET1, rne HET! MPEeNCTaBIsAET COO0M 5- miu O-4JEeHHBIN reTepoapul,
BBIOpAHHBIA W3 MHUPPONIHJIA, MUPA3OJIIA, UMHAA30IUIIA, TPHUA30JUIA, TETPA3OJIHIa,
dbypaHuia, OKca3oJmiIa, W30KCA30JIMJIa, THA30JUJIA, M30THA30JIMIA, OKCAAUA30JIHIIA,
THAAUA30JIUJIa, TMUPUAWHHUIA, NUPUMHUIAWHUIA, THPUAA3UHUJA, THUpPA3WHUIA [B
OCOOEHHOCTH, THUPPOJHMIA, TpPUA30JMIA, TeTpasonuia, ¢QypaHuUsa, OKCa30JIHIIa,
MUPUANHUJIA, TUPUMUIUHUIA, TUPUIA3UHUIA, TUPA3UHUIIA],

rae yKa3aHHbIN HET' He3aBucuMo sBisieTcs HE3aMEIIeHHbIM HMJIM MOHO- HJIH
OU3aMelIeHHbIM, TA€ 3aMeCTUTENN He3aBUCHUMO BbiOUparoT u3 Cigy-ankmia (B
OCOOEHHOCTH, MeTHUJIa), TajioreHa;, UHaHO, THUAPOKCH;, ruapokcumermia;, -Co.-

91 91 91 91
ankuneH-Cy -COOR®"'| rxe R’! o3nauaer Bopopon unu Ci.g-ankun, u rae CY

npencrtasisier co00i Cs.¢-UMKIOAIKUICHOBYIO TPYIINY; WU -Co.p-ankunen-COOR®”,
rae R%%? osnauaer Bogopon uiu C).4-aikum; u

-L’- HesaBucuMmo npeacTaBiseT coOoi

»  -Cog-ankunen-, -CO-Cq.g-anKkuyieH-.

26) Jlpyroéi BapuaHT OCYINECTBJIEHUS OTHOCUTCS K COEJUHEHHSIM B
COOTBETCTBHM ¢ NIOGBIM M3 BapHaHTOB ocymecTBaeHns 1) - 21), rae rpymma -L-R°
npeacTaBisieT coOoi

e -L'-COOH;u

-L'- npexncrasuser coboii

»  -CH,-CH;,-, -CH;-CH;-CH;-, -CH;-C(CHj3),-CH;-, *-CH,-CH;,-C(CHs);-,
*-CH,-CH;-CH,-C(CH3),-, *-CO-CH,;-CH;-, *-CO-CH(CH;)-CH,-, *-CO-CH;-
C(OH)(CH3)-, *-CO-CH,-CH;,-CH;,-, *-CO-CH,-C(CH3),-, *-CO-C(CHs),-CHs-,
*-S0O,-CH;-, *-S0,-CH,-CH;-, *-S0O,-CH,-CH,-CH;-, *-S0,-CH,-C(CH3),-, *-CO-0-
CH,-, *-CO-0O-CH(CHs3)-, *-CO-0-CH,-C(CHj3),-, *-CO-NH-C(CHj3),-CH;-, *-CO-
NH-CH,-C(CHj3),-, *-CO-NH-CH,-CH,-C(CHj3);-, *-SO,-NH-CH,-; *-CH,-CH,-CH;-
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nukjgonponan-1, l-guun-, *-CO-uuknaonponau-1,2-un-, *-CO-CH,-uuknonponan-1,1-
JUNJI-, *-CO-CH;-uuknobyran-1, 1-quu-, *-SO;z-nuknonponan-1,1-guun-CH,-,
*-CO-O-uuknonponau-1,1-guun-, *-CO-0O-CH;-uuknonponan-1,1-guunin-;

»  *-CO-CHj-(terparunpo-2H-nupan-4,4-numn)-;

»  *-CO-CH;,-N(n-6ytun)-CH,-;

»  *-8§0,-CH=CH-, *-CO-C(CH;)-CH;-; unu

»  *-CO-CF,-CH;-;

. -Lz-m):[poxcn; rae -L*- npencrasiseT coboi

»  *-CH,-CH(OH)-CH;-; unu

»  *-CO-CH,-NH-CH,-CH,-, *-CO-CH,-NH-CH(CHj;)-CH,-, *-CO-CH,-NH-
CH,-CH(CH3)-;

° -L7-NH2; rae

-L’- npexncrasiuser co6oii

»  -SO;-; unu

° -L9-HET1, rne -L’-HET! npencrasisieT coboit
COOH (tf}l
N
-N N
HN-N,

. H
Y N/\} N % N ~COOH O.__COOH
> MN' },j‘\o o %—@ %\g

%\N

| i{

_ Z>COoOoH Z COOH N" NCOOH
o
| N
N\)\

npeacTaBisieT coOoi

COOH; ynu, B NONMONHEHHE K BHIIICIEPEUHCISHHBIM TpymmaM, rpymnmna -L-R°

. -L7-NH-]_[I/IKJIOHpOHI/IJ'I; rae

-L’- npexncrasiuser coboii

» -CO-;

rie B BbIIIEYKa3aHHBIX TPyIMNax 3Be3J0YKH YKa3bIBAOT Ha CBs3b, KOTOpas
NPUCOENMHEHA K OCTAIbHONW YaCTU MOJIEKYJIbI.

27) U3obperenue, TakuM 00pa3oM, OTHOCHUTCS K coenuneHusiMm @opmysr (1), xak
ompeneseHO B BapHAHTE OCYLIECTBIAEHHS 1), HWIX K TaKUM COEIMHEHHSIM,
IOTIOTHUTENIbHO OTPaHMYEHHbIM XapaKTEPHbIMHU MPU3HAKaMH JIF0OOTO W3 BapUAHTOB

OCyIIecTBJIeHUs 2) - 26), IpU PacCCMOTPEHUU UX COOTBETCTBYIOIINX 3aBUCUMOCTEN; K
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nux q)apMaI_IeBTI/ILIeCKI/I HpI/IeMJ'IeMbIM COJIsIM, U K HpI/IMeHeHI/II'O TaKHUX COeI[PIHeHPIﬁ, KakK
JOINOJIHUTECJIIBHO OIINCAHO HHIXKC. Bo I/136e>KaHI/Ie HEBCPHOI'O TOJKOBAHUA CICAYET
OTMCTUTDH, B OCO6eHHOCTI/I, qyTo C.]'IeI[YI'OH_[I/Ie BapI/IaHTbI OCYH_[eCTBJ'IeHI/IH, OTHOCAIIIUECCS
k coenuneHusiMm Dopmyner (I) Takum 00pa3oM BO3MOKHBI M TMOAPA3yMEBAIOTCI H
HACTOSIIIUM KOHKPETHO PAaCKPBIBAIOTCS B MHAUBUIYaJU3UPOBAHHOU Gopme:

1, 2+1, 5+1, 5+2+1, 6+1, 6+2+1, 6+5+1, 6+5+2+1, 8+1, 8+2+1, 8+5+1,
8+5+2+1, O+1, 11+1, 12+1, 1242+1, 12+5+1, 12+5+2+1, 12+6+1, 12+6+2+1,
1246+5+1, 12+6+5+2+1, 12+8+1, 12+8+2+1, 12+8+5+1, 12+8+5+2+1, 12+9+1,
12+411+1, 14+1, 14+12+1, 14+1242+1, 14+12+5+1, 14+12+5+42+1, 14+12+6+1,
14+12+642+1,  14+12+6+5+1,  14+12+6+5+2+1, 14+12+8+1, 14+12+8+2+1,
14+12+8+5+1, 14+12+8+5+2+1, 14+12+9+1, 14+12+11+1, 18+1, 18+12+1,
18+12+2+1, 18+12+5+1, 18+12+5+2+1, 18+12+6+1, 18+12+6+2+1, 18+12+6+5+1,
18+12+6+5+2+1, 18+12+8+1, 18+12+8+2+1, 18+12+8+5+1, 18+12+8+5+2+1,
18+12+9+1, 18+12+11+1, 18+14+1, 18+14+12+1, 18+14+1242+1, 18+14+12+5+1,
18+14+12+5+2+1,  18+14+12+6+1,  18+14+12+6+2+1,  18+14+12+6+5+1,
18+14+12+6+5+2+1,  18+14+12+8+1,  18+14+12+8+2+1,  18+14+12+8+5+1,
18+14+12+8+5+2+1, 18+14+12+9+1, 18+14+12+11+1, 19+1, 19+2+1, 19+5+1,
19+542+1, 19+6+1, 19+6+2+1, 19+6+5+1, 19+6+5+2+1, 19+8+1, 19+8+2+1,
19+8+5+1, 19+8+5+2+1, 19+9+1, 19+11+1, 21+1, 21+2+1, 21+5+1, 21+5+2+1,
2146+1, 2146+2+1, 21+6+5+1, 21+6+5+2+1, 21+8+1, 21+8+2+1, 21+8+5+1,
21+8+5+2+1, 21+9+1, 21+11+1, 21+12+1, 21+12+2+1, 21+12+5+1, 21+12+5+2+1,
21+124+6+1,  21+12+6+2+1,  21+12+6+5+1,  21+12+6+5+2+1,  21+12+8+1,
21+124842+1, 21+12+8+5+1, 21+12+8+5+2+1, 21+12+9+1, 21+12+11+1, 21+14+1,
21+14+12+1, 21+14+1242+1, 21+14+12+5+1, 21+14+1245+2+1, 21+14+12+6+1,
21+14+12+642+1,  21+14+12+46+5+1,  21+14+12+6+5+2+1,  21+14+12+8+1,
21+14+12+8+2+1,  21+14+12+48+5+1,  21+14+12+8+5+2+1,  21+14+12+9+1,
21+14+12+11+1,  21+18+1,  21+18+12+1, 21+18+12+2+1, 21+18+12+5+1,
21+18+12+542+1,  21+18+12+6+1,  21+18+12+6+2+1,  21+18+12+6+5+1,
21+18+12+6+5+2+1,  21+18+12+8+1,  21+18+12+8+2+1,  21+18+12+8+5+1,

21+18+12+8+5+2+1, 21+18+12+9+1, 21+18+12+11+1, 21+18+14+1,
21+18+14+12+1, 21+18+14+12+2+1, 21+18+14+12+5+1, 21+18+14+12+5+2+1,
21+18+14+12+6+1, 21+18+14+12+6+2+1, 21+18+14+12+6+5+1,
21+18+14+12+6+5+2+1, 21+18+14+12+8+1, 21+18+14+12+8+2+1

2

21+18+14+12+8+5+1, 21+18+14+12+8+5+2+1, 21+18+14+12+9+1,
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21+18+14+12+11+1, 21+19+1, 21+19+2+1, 21+19+5+1, 21+19+5+2+1, 21+19+6+1,
21+19+6+2+1, 21+19+6+5+1, 21+19+6+5+2+1, 21+19+8+1, 21+19+8+2+1,

21+19+8+5+1, 21+19+8+5+2+1, 21+19+9+1, 21+19+11+1, 25+1, 25+2+1, 25+5+1

25454241, 25+6+1, 25+6+2+1, 25+6+5+1, 25+6+5+2+1,

25+8+5+1, 25+8+5+2+1,

2

25+8+1, 25+8+2+1

2

254041, 25+11+1, 25+12+1, 25+1242+1, 25+12+5+1,
2512454241, 25+12+6+1, 25+12+6+2+1, 25+12+6+5+1, 25+12+6+5+2+1

>

25+12+8+1, 25+12+8+2+1, 25+12+8+5+1, 25+12+8+5+2+1, 25+12+9+1,
25+12+11+1, 25+14+1, 25+14+12+1, 25+14+1242+1, 25+14+12+5+1,
25+14+12+5+2+1, 25+14+12+6+1, 25+14+12+6+2+1,

25+14+12+6+5+2+1,

25+14+12+8+1, 25+14+12+8+2+1,

25+14+12+6+5+1,
25+14+12+8+5+1,

25+14+12+8+5+2+1, 25+14+12+9+1, 25+14+12+11+1, 25+18+1, 25+18+12+1,
25+18+12+2+1, 25+18+12+5+1, 25+18+12+5+2+1,

25+18+12+6+2+1, 25+18+12+6+5+1,
25+18+12+8+2+1, 25+18+12+8+5+1,

25+18+12+6+1

2

25+18+12+6+5+2+1, 25+18+12+8+1,
25+18+12+8+5+2+1, 25+18+12+9+1,

25+18+12+11+1, 25+18+14+1, 25+18+14+12+1, 25+18+14+12+2+1,
25+18+14+12+5+1, 25+18+14+12+5+2+1, 25+18+14+12+6+1,
25+18+14+12+6+2+1, 25+18+14+12+6+5+1, 25+18+14+12+6+5+2+1,
25+18+14+12+8+1, 25+18+14+12+8+2+1, 25+18+14+12+8+5+1,
25+18+14+12+8+5+2+1,  25+18+14+12+9+1,  25+18+14+12+11+1,  25+19+1,

25+19+2+1, 25+19+5+1, 25+19+5+2+1, 25+19+6+1, 25+19+6+2+1, 25+19+6+5+1,
25+19+6+5+2+1, 25+19+8+1, 25+19+8+2+1, 25+19+8+5+1, 25+19+8+5+2+1,
25+19+9+1, 25+19+11+1, 25+21+1, 25+21+2+1, 25+21+5+1, 25+21+5+2+1,
25421+6+1,  25+21+6+2+1,  25+21+6+5+1,  25+21+6+5+2+1,  25+21+8+1,
25+21+8+2+1,  25+21+8+5+1,  25+21+8+5+2+1,  25+21+9+1, 25+21+11+1,
25+21+12+1, 25+21+1242+1, 25+21+12+5+1, 25+21+12+5+2+1, 25+21+12+6+1,

25+21+12+6+2+1, 25+21+12+6+5+1,
25+21+12+8+2+1, 25+21+12+8+5+1,

25+21+12+6+5+2+1, 25+21+12+8+1,
25+21+12+8+5+2+1, 25+21+1249+1,

25+21+12+11+1, 25+21+14+1, 25+21+14+12+1, 25+21+14+12+2+1,
25+21+14+12+5+1, 25+21+14+12+5+2+1, 25+21+14+12+6+1,
25+21+14+12+6+2+1, 25+21+14+12+6+5+1, 25+21+14+12+6+5+2+1,
25+21+14+12+8+1, 25+21+14+12+8+2+1, 25+21+14+12+8+5+1,
25+21+14+12+8+5+2+1, 25+21+14+12+9+1, 25+21+14+12+11+1, 25+21+18+1,

25+21+18+12+1, 25+21+18+12+2+1, 25+21+18+12+5+1,

25+21+18+12+6+1,

25+21+18+12+6+2+1,

25+21+18+12+5+2+1,
25+21+18+12+6+5+1,
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25+21+18+12+6+5+2+1,
25+21+18+12+8+5+1,

25+21+18+12+8+1,
25+21+18+12+8+5+2+1, 25+
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25+21+18+12+8+2+1,

21+18+12+9+1,

25+21+18+12+11+1, 25+21+18+14+1, 25+21+18+14+12+1, 25+21+18+14+12+2+1,

25+21+18+14+12+5+1, 25+21+18+14+12+5+2+1, 25+21+18+14+12+6+1,
25+21+18+14+12+6+2+1, 25+21+18+14+12+6+5+1, 25+21+18+14+12+6+5+2+1,
25+21+18+14+12+8+1, 25+21+18+14+12+8+2+1, 25+21+18+14+12+8+5+1,

25+21+18+14+12+8+5+2+1,

25+21+18+14+124+9+1, 25+21+1

8+14+12+11+1,

25+21+19+1, 25+21+19+2+1, 25+21+19+5+1, 25+21+19+5+2+1, 25+21+19+6+1,

25+21+19+6+2+1,
25+21+19+8+2+1,

25+21+19+6+5+1,
25+21+19+8+5+1,

25+21+19+6+5+2+1,
25+21+19+8+5+2+1,

25+21+19+8+1,
25+21+19+9+1,

25421+19+11+1, 26+1, 26+2+1, 26+5+1, 26+5+2+1, 26+6+1, 26+6+2+1, 26+6+5+1,
26+6+5+2+1, 26+8+1, 26+8+2+1, 26+8+5+1, 26+8+5+2+1, 26+9+1, 26+11+1,
26+12+1, 26+1242+1, 26+12+5+1, 26+12+5+2+1, 26+12+6+1,

26+12+6+5+1, 26+12+6+5+2+1,

26+12+8+1, 26+12+8+2+1,

26+12+6+2+1,
26+12+8+5+1,

26+12+8+5+2+1, 26+12+9+1, 26+12+11+1, 26+14+1, 26+14+12+1, 26+14+12+2+1,
26+14+12+6+1, 26+14+12+6+2+1,
26+14+12+6+5+2+1, 26+14+12+8+1, 26+14+12+8+2+1,
26+14+12+8+5+1, 26+14+12+8+5+2+1, 26+14+12+9+1, 26+14+12+11+1, 26+18+1,
26+18+12+1, 26+18+12+2+1, 26+18+12+5+1, 26+18+12+5+2+1, 26+18+12+6+1,

26+14+12+5+1,
26+14+12+6+5+1,

26+14+12+5+2+1,

26+18+12+6+2+1, 26+18+12+6+5+1, 26+18+12+6+5+2+1, 26+18+12+8+1,
26+18+12+8+2+1, 26+18+12+8+5+1, 26+18+12+8+5+2+1, 26+18+12+9+1,
26+18+12+11+1, 26+18+14+1, 26+18+14+12+1, 26+18+14+12+2+1,
26+18+14+12+5+1, 26+18+14+12+5+2+1, 26+18+14+12+6+1,
26+18+14+12+6+2+1, 26+18+14+12+6+5+1, 26+18+14+12+6+5+2+1,
26+18+14+12+8+1, 26+18+14+12+8+2+1, 26+18+14+12+8+5+1,
26+18+14+12+8+5+2+1,  26+18+14+12+9+1,  26+18+14+12+11+1,  26+19+1,

26+1942+1, 26+19+5+1, 26+19+5+2+1, 26+19+6+1, 26+19+6+2+1, 26+19+6+5+1,
26+19+8+1, 26+19+8+2+1, 26+19+8+5+1, 26+19+8+5+2+1,
26+19+9+1, 26+19+11+1, 26+21+1,

26+19+6+5+2+1,

26+21+6+1, 26+21+6+2+1,
26+21+8+2+1,  26+21+8+5+1,

261214241, 26+21+5+1,

26+21+6+5+1, 26+21+6+5+2+1,
26+21+8+5+2+1,  26+21+9+1,

26+21+5+2+1,
26+21+8+1,
26+21+11+1,

26+21+12+1, 26+21+12+2+1, 26+21+12+5+1, 26+21+12+5+2+1, 26+21+12+6+1,

26+21+12+6+2+1,
26+21+12+8+2+1,

26+21+12+6+5+1,
26+21+12+8+5+1,

26+21+12+6+5+2+1,
26+21+12+8+5+2+1,

26+21+12+8+1,
26+21+12+9+1,
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26+21+12+11+1, 26+21+14+1, 26+21+14+12+1, 26+21+14+12+2+1,
26+21+14+12+5+1, 26+21+14+12+5+2+1, 26+21+14+12+6+1,
26+21+14+12+6+2+1, 26+21+14+12+6+5+1, 26+21+14+12+6+5+2+1,
26+21+14+12+8+1, 26+21+14+12+8+2+1, 26+21+14+12+8+5+1,

26+21+14+12+8+5+2+1, 26+21+14+12+9+1, 26+21+14+12+11+1, 26+21+18+1,
26+21+18+12+1, 26+21+18+12+2+1, 26+21+18+12+5+1, 26+21+18+12+5+2+1,

26+21+18+12+6+1, 26+21+18+12+6+2+1, 26+21+18+12+6+5+1,
26+21+18+12+6+5+2+1, 26+21+18+12+8+1, 26+21+18+12+8+2+1,
26+21+18+12+8+5+1, 26+21+18+12+8+5+2+1, 26+21+18+12+9+1,
26+21+18+12+11+1, 26+21+18+14+1, 26+21+18+14+12+1, 26+21+18+14+12+2+1,
26+21+18+14+12+5+1, 26+21+18+14+12+5+2+1, 26+21+18+14+12+6+1,
26+21+18+14+12+6+2+1, 26+21+18+14+12+6+5+1, 26+21+18+14+12+6+5+2+1,
26+21+18+14+12+8+1, 26+21+18+14+12+8+2+1, 26+21+18+14+12+8+5+1,

26+21+18+14+12+8+5+2+1, 26+21+18+14+12+9+1, 26+21+18+14+12+11+1,
26+21+19+1, 26+21+19+2+1, 26+21+19+5+1, 26+21+19+5+2+1, 26+21+19+6+1,
26+21+19+6+2+1,  26+21+19+6+5+1,  26+21+19+6+5+2+1,  26+21+19+8+1,
26+21+19+8+2+1,  26+21+19+8+5+1,  26+21+19+8+5+2+1,  26+21+19+9+1,
26+21+19+11+1.

B npuBeneHHOM BbIlIE CIHCKE YHCIA OTHOCATCS K BapUAaHTAM OCYLIECTBICHHS B
COOTBETCTBHUU C HUX HyMepalHuel, NpeayCMOTPEHHOH Bbllle, B TO Bpems Kkak "+
yKa3blBa€T 3aBHCUMOCTb OT JPyroro BapHaHTa oOcCylLlecTBJIeHHUs. Pa3znuuHble
UHIWUBUYAJU3UPOBAHHBIE BAPUAHTHI OCYINECTBIIEHUs Pa3AeeHbl 3ansaThIMU. [JIpyrumMu
caoBamu, "26+21+11+1", Hampumep, OTHOCUTCS K BAPUAHTY OCYIIECTBJIEHHs 206),
3aBUCMMOMY OT BapHaHTa OCymecTBiIeHuss 21), 3aBUCUMOro OT BapHaHTa
ocymecTBieHus 11), 3aBUCHMOTO OT BapuaHTa OCYLIECTBIEHHs 1), T.e. BapuaHT
"26+21+11+1" coorBercTByer coenuHeHusiMm Popmynsl (1), kKak ompeneseHo B
BAPUAHTE OCYINECTBJIEHUS 1), JOMOJIHUTEIBPHO OTPAHMYEHHBIM BCEMH CTPYKTYPHBIMHU
NpU3HAKaMH BapHaHTOB ocymecTsieHus 11), 21) u 26).

28) Bropoii acmekt m3o0peTeHuss OTHOCUTCS K coenuHeHussM @opmynsr (D),

KOTOpPBIE TaKK€ MPEACTABISIOT co00l coennHerus @opmyins (11)
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®opmyaa (1I),

rae Rl, Rz, R3, Arl, R4, RS, m, n U rpynmna -L-R® sBustorcs TaKUMHU, Kak
OTpeaeeHO B BAPUAHTE OCYIIEeCTBIEHHUs 1);

r7e XapaKTepHble MPU3HAKHU, PACKPBITHIE B BapHaHTAX OCYLIECTBIEHUS 2) - 27),
npefHa3HaueHbl JJis NPUMEHEHUS C Y4eTOM COOTBETCTBYIOLIWX M3MEHEHMUH TakKke K
coenuHenussm ¢opmynsl (II) B cooTBeTcTBHM ¢ BapuaHTOM 28), rme, B 4aCTHOCTH,
CIeAyrLIhe  BapHAHTBl  OCYLIECTBICHUS  TakUM  00Opa3oM  BO3MOXHBI |
MOJPa3yMeBAIOTCs u HaCTOAIIUM KOHKPETHO pPacKpbIBAIOTCS B
WHIWBUIYAJIU3UPOBAHHON popme:

2842, 28+5+2, 28+5, 28+6+2, 28+6+5+2, 28+6+5, 28+6, 28+8+2, 28+8+5+2,
28+8+5, 28+8, 28+12+2, 28+12+5+2, 28+12+5, 28+12+6+2, 28+12+6+5+2,
28+12+6+5, 28+12+6, 28+12+8+2, 28+12+8+5+2, 28+12+8+5, 28+12+8, 28+12,
28+14+12+2, 28+14+12+5+2, 28+14+12+5, 28+14+12+6+2, 28+14+12+6+5+2,
28+14+12+6+5, 28+14+12+6, 28+14+12+8+2, 28+14+12+8+5+2, 28+14+12+8+5,
28+14+12+8, 28+14+12, 28+14, 28+18+12+2, 28+18+12+5+2, 28+18+12+5,
28+18+12+6+2, 28+18+12+6+5+2, 28+18+12+6+5, 28+18+12+6, 28+18+12+8+2,
28+18+12+8+5+2, 28+18+12+8+5, 28+18+12+8, 28+18+12, 28+18+14+12+2,
28+18+14+12+5+2, 28+18+14+12+5, 28+18+14+12+6+2, 28+18+14+12+6+5+2,
28+18+14+12+6+5, 28+18+14+12+6, 28+18+14+12+8+2, 28+18+14+12+8+5+2,
28+18+14+12+8+5, 28+18+14+12+8, 28+18+14+12, 28+18+14, 28+18, 28+21+2,
28+21+5+2,  28+21+5, 28+21+6+2, 28+21+6+5+2, 28+21+6+5, 28+21+6,
28+21+8+2, 28+21+8+5+2, 28+21+8+5, 28+21+8, 28+21+12+2, 28+21+12+5+2,
28+21+12+5, 28+21+12+6+2, 28+21+12+6+5+2, 28+21+12+6+5, 28+21+12+6,
28+21+12+8+2, 28+21+12+8+5+2, 28+21+12+8+5, 28+21+12+8, 28+21+12,
28+21+14+12+2, 28+21+14+12+5+2, 28+21+14+12+5, 28+21+14+12+6+2,
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28+21+14+12+6+5+2, 28+21+14+12+6+5,
28+21+14+12+8+5+2, 28+21+14+12+8+5,
28+21+14, 28+21+18+12+2,

28+21+18+12+6+2, 28+21+18+12+6+5+2,
28+21+18+12+8+2, 28+21+18+12+8+5+2,
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28+21+14+12+6, 28+21+14+12+8+2,

28+21+14+12+8, 28+21+14+12,
28+21+18+12+5+2, 28+21+18+12+5,
28+21+18+12+6+5, 28+21+18+12+6,
28+21+18+12+8+5, 28+21+18+12+8,

28+21+18+12, 28+21+18+14+12+2, 28+21+18+14+12+5+2, 28+21+18+14+12+5,

28+21+18+14+12+6+2,
28+21+18+14+12+6,
28+21+18+14+12+8+5,

28+21+18+14+12+8,

28+21+18+14+12+6+5+2,
28+21+18+14+12+8+2,

28+21+18+14+12+6+5,

28+21+18+14+12+8+5+2,
28+21+18+14+12, 28+21+18+14

2

28+21+18, 28421, 28+22+2, 28+22+5+2, 28+22+5, 28+22+6+2, 28+22+6+5+2,

28+22+6+5,  28+22+6,

28+22+8+2,  28+22+8+5+2,

28+22+8+5, 28422+8,

28+22+12+2, 28+22+12+5+2, 28+22+12+5, 28+22+12+6+2, 28+22+12+6+5+2,
28+22+12+6+5, 28+22+12+6, 28+22+12+8+2, 28+22+12+8+5+2, 28+22+12+8+5,
28+22+12+8, 28+22+12, 28+22+14+12+2, 28+22+14+12+5+2, 28+22+14+12+5,

28+22+14+12+6+2, 28+22+14+12+6+5+2,
28+22+14+12+8+2, 28+22+14+12+8+5+2,

28+22+14+12+6+5, 28+22+14+12+6,
28+22+14+12+8+5, 28+22+14+12+8,

28+22+14+12, 28+22+14, 28+22+18+12+2, 28+22+18+12+5+2, 28+22+18+12+5,

28+22+18+12+6+2, 28+22+18+12+6+5+2,
28+22+18+12+8+2, 28+22+18+12+8+5+2,

28+22+18+12+6+5, 28+22+18+12+6,
28+22+18+12+8+5, 28+22+18+12+8,

28+22+18+12, 28+22+18+14+12+2, 28+22+18+14+12+5+2, 28+22+18+14+12+5,

28+22+18+14+12+6+2,
28+22+18+14+12+6,
28+22+18+14+12+8+5,

28+22+18+14+12+6+5+2,
28+22+18+14+12+8+2,

28+22+18+14+12+8, 28+22+18+14+12, 28+22+18+14

28+22+18+14+12+6+5,
28+22+18+14+12+8+5+2,

2

28+22+18, 2842242142, 28+22+21+5+2, 28+22+21+5, 28+22+21+6+2,
28+224+21+6+5+2, 28+22+21+6+5, 28+22+21+6, 28+22+21+8+2, 28+22+21+8+5+2,
28+224+21+8+5, 28+22+21+8, 28+22+21+12+2, 28+22+21+12+5+2, 28+22+21+12+5,

28+22+21+12+6+2, 28+22+21+12+6+5+2,
28+22+21+124+8+2, 28+22+21+12+8+5+2,

28+22+21+12+6+5, 28+22+21+12+6,
28+22+21+12+8+5, 28+22+21+12+8,

28+22+21+12, 28+22+21+14+12+2, 28+22+21+14+12+5+2, 28+22+21+14+12+5,

28+22+21+14+12+6+2,
28+22+21+14+12+6,
28+22+21+14+12+8+5,
28+22+21+18+12+2,
28+22+21+18+12+6+2,

28+22+21+14+12+6+5+2,
28+22+21+14+12+8+2,

28+22+21+14+12+8, 28+22+21+14+12, 28+22+21+14

28+22+21+18+12+5+2,
28+22+21+18+12+6+5+2,

28+22+21+14+12+6+5,
28+22+21+14+12+8+5+2,
28+22+21+18+12+5,
28+22+21+18+12+6+5,
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28+22+21+18+12+6,
28+22+21+18+12+8+5,
28+22+21+18+14+12+2,
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28+22+21+18+12+8+2,
28+22+21+18+12+8,

28+22+21+18+14+12+5+2,

28+224+21+18+14+12+6+2,
28+224+21+18+14+12+6+5, 28+22+21+18+14+12+6,

28+224+21+18+14+12+6+5+2
28+22+21+18+14+12+8+2
28+22+21+18+14+12+8+5+2, 28+22+21+18+14+12+8+5,

28+22+21+18+12+8+5+2,
28+22+21+18+12,
28+22+21+18+14+12+5,

2

>

28+22+21+18+14+12+8,

28+22+21+18+14+12, 28+22+21+18+14, 28+22+21+18, 28+22+21, 28+22, 28+26+2,

28+26+5+2, 28+26+5,

28+26+6+2, 28+26+6+5+2,

28+26+6+5, 2842646,

28+26+8+2, 28+26+8+5+2, 28+26+8+5, 28+26+8, 28+26+12+2, 28+26+12+5+2,
28+26+12+5, 28+26+12+6+2, 28+206+12+6+5+2, 28+26+12+6+5, 28+26+12+6,

28+26+12+8+2, 28+26+12+8+5+2,
28+26+14+12+2, 28+26+14+12+5+2,

28+26+14+12+6+5+2, 28+26+14+12+6+5,
28+26+14+12+8+5+2,
28+26+14, 28+26+18+12+2,

28+26+18+12+6+2, 28+26+18+12+6+5+2,
28+26+18+12+8+2, 28+26+18+12+8+5+2,

28+26+12+8+5,

28+26+12+8, 28+26+12,
28+26+14+12+5, 28+26+14+12+6+2,
28+26+14+12+6, 28+26+14+12+8+2,

28+26+14+12+8+5, 28+26+14+12+8, 28+26+14+12,

28+26+18+12+5+2, 28+26+18+12+5,
28+26+18+12+6+5, 28+26+18+12+6,
28+26+18+12+8+5, 28+26+18+12+8,

28+26+18+12, 28+26+18+14+12+2, 28+26+18+14+12+5+2, 28+26+18+14+12+5,

28+26+18+14+12+6+2,
28+26+18+14+12+6,
28+26+18+14+12+8+5,

28+26+18+14+12+6+5+2,
28+26+18+14+12+8+2,

28+26+18+14+12+8, 28+26+18+14+12, 28+26+18+14
28+26+18, 28+26+21+2, 28+26+21+5+2, 28+26+21+5, 28+26+21+6+2

28+26+18+14+12+6+5,
28+26+18+14+12+8+5+2,

>

>

28+26+21+6+5+2, 28+26+21+6+5, 28+26+21+6, 28+26+21+8+2, 28+26+21+8+5+2,
28+26+21+8+5, 28+26+21+8, 28+26+21+12+2, 28+26+21+12+5+2, 28+26+21+12+5,

28+26+21+12+6+2, 28+26+21+12+6+5+2,
28+26+21+12+8+2, 28+26+21+12+8+5+2,

28+26+21+12+6+5, 28+26+21+12+6,
28+26+21+12+8+5, 28+26+21+12+8,

28+26+21+12, 28+26+21+14+12+2, 28+26+21+14+12+5+2, 28+26+21+14+12+5,

28+26+21+14+12+6+2,
28+26+21+14+12+6,
28+26+21+14+12+8+5,
28+26+21+18+12+2,
28+26+21+18+12+6+2,
28+26+21+18+12+6,
28+26+21+18+12+8+5,

28+26+21+14+12+6+5+2,
28+26+21+14+12+8+2,

28+26+21+14+12+8, 28+26+21+14+12, 28+26+21+14

28+26+21+18+12+5+2,
28+26+21+18+12+6+5+2,
28+26+21+18+12+8+2,
28+26+21+18+12+8,

28+26+21+14+12+6+5,
28+26+21+14+12+8+5+2,
28+26+21+18+12+5,
28+26+21+18+12+6+5,
28+26+21+18+12+8+5+2,
28+26+21+18+12,
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28+26+21+18+14+12+2, 28+26+21+18+14+12+5+2, 28+26+21+18+14+12+5,
28+26+21+18+14+12+6+2, 28+26+21+18+14+12+6+5+2,
28+26+21+18+14+12+6+5, 28+26+21+18+14+12+6, 28+26+21+18+14+12+8+2,
28+26+21+18+14+12+8+5+2, 28+26+21+18+14+12+8+5, 28+26+21+18+14+12+8,
28+26+21+18+14+12, 28+26+21+18+14, 28+26+21+18, 28+26+21, 28+26.

B npuBeneHHOM BbILIE CMHCKE YHUCIA OTHOCATCS K BapUAaHTaM OCYLIECTBIEHUS B
COOTBETCTBUU C HMX HyMepaluel, MpeIyCMOTPEHHOW BbIlIe, B TO BpeMs kak "+"
yYKa3bIBA€T HA OTPAHUYEHUS, U3JIOKEHHbBIE BBIIIE.

29) Tperuii acmekT uzoOpereHUsi OTHOCHTCA K coenuHeHusiM Popmynsr (D),

KOTOpPbIE TaKKe MPEACTABIAIOT coOol coennHerus @opmynsr (111)

RG

RZ

®opmyaa (I1I),

i (] Rz, R3, Arl, R4, Rs, m, n U rpymnmna -L-R® sBasrorcs TaKUMH, Kak
ONpeNeseHO B BAPUAHTE OCYLIECTBICHUs 1);

rie XapakTepHble NMPU3HAKU, PACKPBIThIE B BapHaHTaX OCyLIecTBJIeHUs 2) - 27),
npeaHa3HauYeHbl JJIsi TPUMEHEHHS] C YYeTOM COOTBETCTBYIOIIMX H3MEHEHUH TaKkKe K
coenunenusm ¢opmyna (III) B coorBeTcTBUM ¢ BapuaHTOM 29); rue, B 4aCTHOCTH,
CIeAyILIHe  BapHAHTBl  OCYLIECTBICHUS  TaKUM  00pa3oM  BO3MOXHBI |
NOAPa3yMEBAKOTCS U HaCTOSILIUM KOHKPETHO PacCKpBIBAOTCSA B
WHAWBUIYAJIU3UPOBAHHON popme:

29+8, 29+11, 29+12+8, 29+12+11, 29+12, 29+15+8, 29+15+11, 29+15+12+8,
29+15+12+11, 29+15+12, 29+15, 29+18+8, 29+18+11, 29+18+12+8, 29+18+12+11,
29+18+12, 29+18+15+8, 29+18+15+11, 29+18+15+12+8, 29+18+15+12+11,
29+18+15+12, 29+18+15, 29+18, 29+21+8, 29+21+11, 29+21+12+8, 29+21+12+11,
29+21+12, 29+21+15+8, 29+21+15+11, 29+21+15+12+8, 29+21+15+12+11,
29+21+15+12,  29+21+15,  29+21+18+8,  29+21+18+11,  29+21+18+12+8,
29+21+18+12+11, 29+21+18+12, 20+21+18+15+8, 29+21+18+15+11,
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20421+18+15+12+8, 20+21+18+15+12+11, 29+21+18+15+12, 29+21+18+15,
20+421+18, 29421, 29+26+8, 29+26+11, 20+26+12+8, 20+26+12+11, 29+26+12,
20+426+15+8, 29+26+15+11, 29+26+15+12+8, 20+26+15+12+11, 29+26+15+12,
20426+15, 29+26+18+8, 20+26+18+11, 29+26+18+12+8, 29+26+18+12+11,
20426+18+12,  29+26+18+15+8,  20+26+18+15+11,  29+26+18+15+12+8,
20+26+18+15+12+11, 29+26+18+15+12, 20+26+18+15, 29+26+18, 29+26+21+8,
20426+21+11, 29+26+21+12+8, 29+26+21+12+11, 29+26+21+12, 29+26+21+15+8,
20426+21+15+11, 29+26+21+15+12+8, 29+26+21+15+12+11, 29+26+21+15+12,

29+26+21+15, 29+26+21+18+8, 29+26+21+18+11, 29+26+21+18+12+8,
29+26+21+18+12+11, 29+26+21+18+12, 29+26+21+18+15+8, 29+26+21+18+15+11,
29+26+21+18+15+12+8, 29+26+21+18+15+12+11, 29+26+21+18+15+12,

20+26+21+18+15, 29+26+21+18, 29+26+21, 29+26, 29.

B npuBeneHHOM BBIIIE CIHCKE YHCIA OTHOCATCS K BApUAHTAM OCYLIECTBICHHS B
COOTBETCTBUU C MX HyMepaluel, MpeayCMOTPEHHOW Bbllle, B TO BpeMs kak "+"
yKa3bIBA€T HA OrPAaHUYEHUS, U3JI0KEHHBIE BBIIIE.

30) Jlpyroif BapuaHT OCYINECTBJIEHUS OTHOCUTCS K coenuHeHusM ¢opmyasl (II)
B COOTBETCTBHMH C BapuaHToM 29), rue

R? osHauaer ramoreH (B OCOGEHHOCTH, XJOp), METHN, 3THJI, METOKCH HIH
3TOKCH;

R’ o3nauaer C,.;-ankokcu (B ocobennoctu, meTokcu) umu Cj.3-hTopankokcu (B
0COOEHHOCTH, TUPTOPMETOKCH);

Ar' npencTaBiseT coOoi (eHWn, uau O-4JIeHHBIH TreTepoapu, COAep KalIui
ONMH WIH 1Ba aroMa asora (B ocoGeHHocTH, nupuauHun);, (a wumeHHo, Ar'
npencTaBisieT coboil heHun), rae ykasaHHas rpynma Ar' samemena nocpencrsom R*
u RS, rae

o R* osnauaer u-mpomun, uzonporun, uin Cs.¢-IMHKIOATKII, HEOOA3aTETBHO
comepKalmuid  KOJNBIEBOH aTroM Kuciaopona (B OCOOEHHOCTH, LHMKJIOMPOIIHII,
OUKJIOOYTHII, LHUKJOMEHTHUJ, LHUKJIOreKcus, Tterparuapo-2H-nupan-4-un), [raoe
cilieiyeT MOHHUMATh, 4YTO YyKAa3aHHBIH 3aMECTUTENb R* IIPUCOEIUHEH B OpMO-
MOJIOKEHUU OTHOCHUTEJNBHO TOYKHU MPUCOEAWHEHUS OCTAJbHON 4acTH MOJIEKYJbI| (Tae
R* o3Hauaer, B 4aCTHOCTH, H30MPOMHI) U

o R® npencrasmsier coboit Bomopon mam drop (rme R® osHauaer, B

YaCTHOCTH, BOJIOPON);
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m ¥ N HE3aBUCHUMO MPEACTABISAIOT co00# menoe uncino 1 unu 2 (B ocobeHHOCTH,
o0a m ¥ n NpeACTaBIAIT co00H nenoe ynucnuo 1); u
6 o
rpynna -L-R” npencrasasier coboii
J BOZIOPOJ;
1 c1 c11 o :
o -L'-CO-R™"", rne R¥"" He3aBucuMmo mnpencrasisier cobor ruapokcu; -O-

o6ensun;, -0-Cig-ankun;, Ci-pTopankui, uIH NRM™RM? rre nesasucumo RM!

2

12
o3HauaeT Bogopon uiau C).4-ankuji, u RM? o3Hauaer Bogopon, C,.4-ankumn, -SO,-Cy -

11 11 o
ankun win -0-R®", rne R®! nesasucumo npencrasiseT codoit Bogopon, Ci.¢-anKu,

5
unu OeH3UII, U

-L'- HesaBucumo mpencrasisier coboii

> -Cr.¢-ankunen-, -CO-Cig-ankunen-, -S0,-C,¢-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuieH-;

»  -Co.g-ankunen-Cs.g-uuknoankuneH-Cog-ankunen-, -CO-Cos-ankunen-Cs_g-
nukinoankuiaeH-Co.q-ankuien-, -S0;-Coq-ankunen-Cs g-mukaoankuyieH-Co.4-aIKHUIEH-,
-CO-NH-Cy4-ankunen-Cs_g-niukioankuiieH-Cog-ankuinen- uian -CO-0-Cy4-ankuieH-
C;_g-nuknoankuiieH-Cg.4-aJIKUIEH-;

. -Lz-mnpoxcn; rae -L*- npencrasiseT coboi

»  -CO-C¢-ankunen- wunu -SO,-Cie-ankuieH-; TrAe B BbllIeyKa3aHHBIX
rpynmnax yka3aHHbld Cj.¢-aJIKMJIEH HE3aBHUCUMO He3aMelleH WJIM MOHO3aMelleH
rugpokc, Ci-propankmaom min -NRY'RM2 rpe uesasucumo RN' osmauaer
Bomopon win Cj.4-ankui, u RY?? o3mauaer Bopopon, Cjgy-ankun wiu -CO-0-C;.4-
AJIKHIT,

»  -Cye-ankunen-, -CO-0-Cj.4-ankunen-, -CO-NH-C,.¢-ankunes- unu -SO;-
NH-C,.¢-ankuneH-, rae B BbllIeyKa3aHHBIX rpynnax yka3aHHbl C,.¢-alKuiieH
HE3aBUCHUMO HeE3aMelleH WIH MOHo3amemeH runpokcu, Ci-propankunom wunu

23 24 23 24
NRNPRN rne nesasucumo RN o3Hauaer Bopopon wunu Cj.4-ankun, u RN

2

o3Haudaet Bogopon, Ci4-ankun unu -CO-0-C,4-ankuu,

»  -Co.g-ankunen-Cs.g-uuknoankuneH-Cog-ankunen-, -CO-Co4-ankunen-Csq-
nukioankuineH-Co4-aJKuiaeH- AN -SO,-Cyy-ankunen-Cs g-niukinoankuieH-Co.4-
AJIKUJIEH-]

2

5
rne RN o3nauaer Bonopon win C).4-ankui (B OCOOEHHOCTH,
6
Bogopon); RN® osnawaer Bomopon, Cig-ankmn, -CO-C.y-ankmi, Ci.3-OTOpankui min

Cs.6-niukoankui (B 0COOCHHOCTH, BOOOPON); U
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-L’- He3aBHCHUMO TpeaCTaBIseT coboi

»  -CO- umm -SO;-;

. -L’-HET', rze HET' npencTaBisieT coOOi 5- wian 6-uJleHHBIA TeTepoapui
(B O0COOEHHOCTH, NHUPPOJNWI, MHUPA3OJUJ, HMHUIA30JUJ, TPUA3OJUI, TETPA3OJIHI,
bypaHuI, OKCA30JHJ, WM30KCA30JUI, THUA3O0IUI, H30THA30JUI, OKCAaJHA30JIHII,
THAAUA30JIHJI, TUPUIANHUI, MTUPUMUIUNHUI, TUPUAA3UHII, THPAZHHUI),

rae yKa3aHHbIN HET' He3aBHCHMO SIBISETCS HE3aMEL[EHHBIM MM MOHO- WK
OU3aMElIeHHbIM, TI€ 3aMeCTUTENH He3aBUCUMO BbiOUparT u3 Cigy-ankuna (B
OCOOEHHOCTH, MeTWJia), TaJioreHa, LHAHO, TUApPOKCcHU, ruapokcumerwna u -Cq.p-

91 91 91 91
ankuneH-Cy -COOR®"!, rpe R°”! osnauaer Bopopoa uiau Cp.4-ankun, u roe Cy

2

- 92
npenctapisieT co6oit Cs¢-IMUKIOATKUIIEHOBYIO TPYIIY; WUIH -Co.2-anknnes-COOR®

>
rae R%%? osnauaer Bogopon unu Ci.4-askum;, u

-L’- HesaBHCcHMO mpencTaBisieT coboil

> -Co.¢-ankunen-, -CO-Cyg-ankunen-, -S0,-Cyg¢-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuieH-; uau

o -L"-C,¢-rerepormkmun, rae C,.-TeTEPOLUKINT HE3ABHCUMO COHEPKHT
ONMH WJHU JBa KOJIbI[EBBIX reTepoaToMa, HE3aBHCUMO BBIOPAHHBIX M3 a30Ta, CEPbl U
KHCJIOPOJa;, THAe B BbIIIEYKa3aHHbIX rpymnmax yka3aHHbIl C4.¢-reTepOLuKIIII
HE3aBUCUMO SIBJISIETCS HE3aMELIEHHBIM, WJIU MOHO-, MH- WJIH TPU3AMEILIEHHBIM, T
3aMECTHUTENIH HE3aBUCHUMO BBIOUPAIOT U3:

»  OIHOTO MJIM ABYX OKCO 3aMEeCTHTeJell, KaXXAbli U3 KOTOPBIX NPUCOEAUHEH K
KOJIbIIEBOMY aTOMY yrijiepoza B ajb(da-rmosoKeHUH K KOJIbLEBOMY aToMy a30Ta (TaKUM
oOpazom 00Opa3ysi BMeCTe C a30TOM aMHUAHYIO TPYIIYy, WIH B Clydae, €ClId PAIOM
PacIiOJIOKEH MOTOJHUTENbHBIN KOJBIEBONH KHUCIOPOHM, KapOaMaTHYK TpyIIy, HIH B
cllydae, €CJu PAAOM pPacHoJIOKEH JOMOJHUTEJIbHBI BTOPOM KOJBLEBON a30T,
MOYE€BHHHYIO TPYIY); H/UIH

»  BYX METHUJIbHBIX 3aMeCTUTEJNIeil, MPUCOENMHEHHBIX K KOJIbI[EBOMY aTOMYy
yriepona B aibda-MmojoKeHHH K KOJbILEBOMY aTOMy a30Ta WJIH KOJbLEBOMY aTOMY
kuciopona (takuM obpasom oOpasys BmecTe ¢ azoroMm -C(CHj3),-N- rpynmy, unum ¢
kucinoponom -C(CHsz),-O- rpynmy); u/umu

»  IBYX OKCO 3aMeCTHUTEJiel Ha KOJbIIEBOM aToMe cepbl (Takum oOpa3om

obpasys rpynny -SO;-); u/uwnu
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> Ci.4-ankuna, C).;-ankokcu-Cj4-ankuna, C,.s-¢propankuna wim -CO-C.4-
aJKuia, TPUCOEIUHEHHOrO K KOJIBL[EBOMY aTOMy a30Ta, HUMEKINeMy CBOOOAHYIO
BaJIECHTHOCTb; U

-L'’- nesaBucumo npexncrasuser coboii

»  -Cog-ankunen-, -CO-Cyg-ankunen-, -SO,;-Cyg-ankunen-, -CO-0-C,-
ankuneH-, -CO-NH-C, g-ankunen- unu -SO,-NH-C, g-ankuneH-.

31) JApyroit BapuaHT OCYINECTBJIEHUS OTHOCUTCS K coenuHeHusiMm ¢opmyasl (I1)
B COOTBETCTBHH ¢ BapuanToM 29) miu 30), rae R* o3Hagaer ranores (B 0COGEHHOCTH,
XJIOP), METHJI UJIU METOKCH.

32) Jlpyroii BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K coenuHeHusiM ¢opmyasl (111)
B COOTBETCTBUH C NOOBIM M3 BapHaHTOB ocyuectiaenus 29) - 31), rae R* o3zmauaer
W30TIPOTIHII.

33) Jlpyroif BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K coenuHeHusiM ¢opmyasl (I1)
B COOTBETCTBHH C JTKOOBIM U3 BAPHAHTOB oCyImecTBaeHns 29) - 32), rae rpymnma -L-R°
NpeACTaBIsAEeT COOOM:

o BOZOPOJ;

. -L'-CO-R“", rze R mesasucumo npencrasiaseT coboil runpokcu; -O-
oen3un; uiu -0O-Cg-ankui; u

-L'- HezaBucumo mpencrasmusier coGoii

> -Cig-ankunen-, -CO-C,g¢-ankunen-, -SO,-C;¢-ankunen-, -CO-0-Ci¢-
ankunen-, -CO-NH-C, g-ankunen- unu -SO,-NH-C, ¢-ankunes-;

»  -Co.g-ankunen-Cs.g-uuknoankuneH-Cog-ankunen-, -CO-Co.4-ankunen-Cs. g-
nukinoankuiaeH-Co4-ankuieH-, -S0,-Cy.4-ankunen-Cs_g-miukaoankuyied-Co.4-aIKUIEeH-,
-CO-NH-Cy4-ankunen-Cs_g-nmukioankuieH-Cog-ankuinen- uiau -CO-0-Cy4-ankuieH-
Cs.g-nuknoankuiieH-Co.4-aJIKUIEH-;

° -L7-NRN5RN6, rne RN o3nauaer Bonopon win C).4-ankuni (B 0OCOOEHHOCTH,
Bogopon); RN® osnauaer somopon, Cig-ankmn, -CO-C.y-ankmi, Ci.3-OTOpankun mwin
Cs.¢-unkioankui (B 0COOEHHOCTH, BOAOPON); U

-L’- He3aBHCHMO MpeCTaBIsieT coboil

»  -CO- unmu -SO,-; nin

o -L"-C,¢-rerepormkmun, rae C,.q-TeTEPOLUKINT HE3ABHCUMO COHEPIKHT
OJWH WJIU JIBa KOJBIEBBIX I'eTepOaTOMa, HE3aBUCHUMO BBIOPAHHBIX W3 a30Ta, CEPbl U

KHCJIOpPOAa;, TIA€ B BbIIIEYKa3aHHbIX rpynnax ykaszaHHbIH Cy4.6-T€TEpOLIUKIINI
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HE3aBUCHUMO SIBJISIETCS HE3aMELICHHBbIM, HMJIM MOHO-, IH- WJIH TPU3AMEIIEHHBIM, Te
3aMECTUTEJIN HE3aBUCHUMO BBIOUPAIOT U3:

»  OIHOTO MJIM ABYX OKCO 3aMECTHTeJIel, KaXAblil U3 KOTOPBIX MPUCOEAUHEH K
KOJIbLIEBOMY aTOMY yrjiepoza B ajb(da-rojoKeHUH K KOJIbLEBOMY aToMy a3oTa (Takum
oOpazom 00Opa3yss BMecTe C a30TOM aMUIHYIO TPYIIy, WIH B Clydae, €CIU PAIOM
PacHOJIOKEH AOMOJHUTENbHBIH KOJBILEBOH KHCJIOPOXA, KapOaMaTHYIO TpyINy, WIH B
cllydae, €CJu pPSAAOM pPacroJIOKEH JOTOJHUTEJbHBI BTOPOM KOJBLEBON as3o0T,
MOYEBHHHYIO TPYINY); U

-L'’- nesaBucumo npexncrasiser coGoii

»  -Cog-ankunen-, -CO-Cog-ankunen-, -SO,-Cog-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C,; g-ankunen- unu -SO,-NH-C, g-ankuneH-.

34) JIpyroii BapuaHT OCYIIECTBJIECHUS OTHOCUTCS K coenuHeHusiM Popmyis (I) B
COOTBETCTBHUH C BAPUAHTOM 1), KOTOpBIE BBIOPAHBI U3 CAEAYIOMUX COSIUHEHUMN:

N-(2-(nudTopmMeTOoKCH )-6-METUNNUPUIUH-3 -1 )-3-(2-
U30MPONIII( €HIIT )a3e TUANH-3 -KapOoKcaMu ;)

N-(2-(nudTopmMeToKCcH )-6-METUNNUPUIUH-3 -1 )-4-(2-
U30MPONIII( CHII ) TUTIEpUANH-4-KapOOKCaMuA;

N-(2-(nudpTopmMeToKCH )-6-METUNNUPUIUH-3-1JT)-3-(2-
M30TPONHI( €HUI ) TUPPOTUIUH-3-KapOOKCaMuU;

1-(2-amuHO3THI)-N-(2-(nudTOpMeETOKCH)-6-MeTHINHUPUIANH-3 -1T)-3-(2-
U30MpPONHI(eHI )a3eTUINH-3 -KapOOKcaMu ;)

N-(2-(nudTopMeToKcH )-6-MeTUAMUPUANH-3 -1 )-1-(2-TuapokcudTHI)-3-(2-
U30TPONMI( eHUI )a3eTHANH-3-KapOOKCAMU;

N-(2-(nudpTopmMeToKCH)-6-MeTUAMUPUANH-3 -1 )- 1-(3-ruapokcunpomnui)-3-(2-
U30TPONUI(eHUI )a3eTHANH-3-KapOOKCaMU;

I-nnano-N-(2-(aupTopMeTOKCH )-6-METUITTUPUANH-3 - 1T )-3-(2-
U30TPONHI( SHUI )a3eTHANH-3-KapOOKCaMU;

1-(3-(1H-Terpazon-S-un)nponun)-N-(2-(aupTopMeTOKCH )-6-METUITHPUANH-3 -
ni)-3-(2-nzonponuindeHun)a3eTHANH-3-KapOOKCaMHu,

N-(2-(nudTopMeTOoKCH )-6-METUNNMUPUIHH-3-1JT)- 1 -(3-TUapOKCHU-3-MeTHIOY THI )-
3-(2-m3onponuideHnn)a3zeTuInH-3-KapOoKcamMus;

N-(2-(nudpTopmeTokcu)-6-MeTuNNUpUANH-3-ui)-1-(2-(1-

TUAPOKCUIIUKIIONPOITII )3T )-3-(2-rn30mponuyideHu )a3eTUANH-3-KapOoKcaMu;
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1-(2-amunonponmn)-N-(2-(aupTopMeTOKCH )-6-MeTUNTU PUANH-3 -11)-3-(2-
u3onponuiI(pheHUI )a3eTHANH-3-KapOOKCaMu;
3-(3-((2-(nudTopmeToKkcH)-6-MeTHINUPUAUH-3 -1 )kapObamon )-3-(2-
U30MPONUI(SHII )a3eTHINH- | -HJ1)IPONAaHOBAs KUCJIOTA;
1-(2-unanostin)-N-(2-(nudTopMeToKCH )-6-MeTHINUPUANH-3 -1 )-3-(2-
U30MPONHI(eHI )a3eTUINH-3 -KapOOKcaMu;
(R)-N-(2-(nupropmeTokcu )-6-MeTUINUpUAUH-3-1i)-1-(2,3-
OUTUAPOKCUTIPOIHI )-3-(2-u30nponuideHr )a3eTuInH-3 -kapOoKkcamMus;
(R)-N-(2-(nudpropmerokcu )-6-MeTunnupuaguH-3-mn)-1-(2,3-
OUTHAPOKCUTIPOTNI )-4-(2-u30nponuid eHuN ) TunepuanH-4-kapOokcaMu,
N-(2-(nudTopMeTOKCH )-6-METUITUPUANH-3 -1 )-3-(2-n3onponundennn)-1-
(okceraH-3-mi)a3eTUAUH-3-KapOOKCaMUN,
4-(3-((2-(nudpTOopMeETOKCH )-6-METUITTUPUANH-3 -1 )kapOamomn )-3-(2-
U30MpONII( eHIT )a3eTUIANH- | -u)0yTaHOBasA KUCIIOTA;
4-(3-((2-(nudpTOopMeTOKCH )-6-METUITTUPUANH-3 -1 )kapOamomn )-3-(2-
u30nponIQp eHI)a3eTUANH- | -ui)-2,2-TuMeTUI0yTaHOBasA KUCJIOTA,
4-(3-((2-(nudpTopMeTOKCH )-6-METUITUPUANH-3 -1 )kapOamomn )-3-(2-
u3onponwigpeHmn)azeTuau- 1 -un)-3,3-1uMeTun0yTaHoBass KUCJIOTA,
5-((3-((2-(nudpTopmerokcu )-6-MeTUNNUPUANH-3 -1 )KapOamon)-3-(2-
u3onponuiadeHun)azeTuaun-1-un)mern)- 1 H-nuppon-2-kapboHoBasi KUCIOTA;
5-((3-((2-(nudTopmeToKCH )-6-MeTUIMUPUANH-3 -1 )KapOamon)-3-(2-
u30mponuiIQpeHus )azeTUauH- 1 -un)metun)pypaH-2-kapOOHOBAST KMCJIOTA,
N-(2-(nudpTopMeTOKCH )-6-MEeTUNUPUIHH-3 -1 )- | -(4-rugpokcu-4-
METHJITIEHTHI )-3 -(2-u30onponmid eHrn )a3eTuInH-3 -kapOoKcaMu;
5-(3-((2-(nudpTopmerokcH)-6-MeTHNTUPUANH-3 -1 )KapOamond )-3-(2-
U30MPONIII( €HI )a3e THANH- | -1J1)-2,2- TUMETUIITIEHTAHOBAsT KUCJIOTA;
1-(3-(3-((2-(mudTOpMeETOKCH )-6-METUNNTUPUTH -3 -1JT )KapOamom)-3-(2-
U30MPONHII( €HIIT )a3e THANH- | -UJT) TP OITHII ) TUKJIONPOTaH- 1 -kapOOHOBAasi KUCIIOTA,
N-(2-(nudTopMeTOKCH )-6-METUNNTUPUIHH-3 -1 )-3-(2-n3onponundennn)-1-(2-
(MeTunCynb(OHAMUIO )3THI)a3eTUAHH-3-KapOOKCcCaMHuI,
(S)-N-(2-(nudTopmeTokcH)-6-MeTUANUPUANH-3-ui)- 1 -(2-ruapokcu-3-(2-
TUAPOKCUAIETAMHAO )TPOHI)-3-(2-u3onponuigeHui)a3eTUANH-3-KapOOKCaMu I,
1-(unanomerun)-N-(2-(audpTopMeTOKCH )-6-METUNTTUPUANH-3 -11)-3-(2-

30N ponuiI(p eHUI )a3eTHANH-3-KapOOKCaMu



10

15

20

25

30

57

1-(2-(1H-Terpaszon-5-un)stun)-N-(2-(aupTopMeTOKCH )-6-METUITTUPUANH-3 - 1T )-
3-(2-m3onponuindeHnn)a3eTuinH-3-kapOooKkcamMus;

1-(4-unanoOyranomn)-N-(2-(audpTopmMeTOKCH )-6-MeTUNTUPUIUH-3 -1171)-3-(2-
U30MPONHI(eHI )a3eTUANH-3-KapOOKCcaMu ;)

l-anetun-N-(2-(audTopMeTOKCH )-O-MEeTHIIIHUPUANH-3-11)-3-(2-
U30MPONHI(eHI )a3eTUINH-3 -KapOOKcaMu;

N-(2-(nudpTopMeTOKCH )-6-MEeTUATUPUIHH-3 -1 )-3-(2-n3onponundenun)-1-(3-
CyJab(GaMOUINPONaHOWI)a3eTUAUH-3-KapOOKCaMHUI,

N-(2-(nudTopMeTOKCH )-6-METUAUPUIHH-3 -1 )-3-(2-n3onponundennn)-1-(2-
(N-meTuncynbdamMouns)anerus)a3eTuanH-3-kapOoKcaMu,

N-(2-(nudTopMeTOKCH )-6-METUITUPUANH-3 -1 )-3-(2-n3onponundennn)-1-
((MeTunCcynb(HOHUI )T IHINI )a3e THANH-3-KapOOKCaMUI;

N-(2-(nudTopMeTOKCH )-6-METUNNUPUINH-3 -1 )-3-(2-n3onponundennn)-1-(N-
MeTHI-N-Cyab(paMOUITIUINI )a3e TUINH-3-KapOOKCaMu;

N-(2-(rudTopMeTOKCH )-6-METUITUPUANH-3 -1 )-3-(2-n3onponundennn)-1-
(5,5,5-TpudTop-4-0KCONEHTAHOMUI )a3€THANH-3 -KapOOKCaMHUJ,

N-(2-(rudpTopMeTOKCH )-6-METUIUPUANH-3 -1 )-4-(2-n3onponundennn)-1-
(5,5,5-TpudTop-4-oKCONEHTAaHOU )TUNEPUINH-4-KapOOKCcaMu

N-(2-(nudpTopmeTokcu)-6-MeTunNUpUIAnH-3-ui)-1-(2-(3-ruagpokcuokceTan-3-
win)aneTun)-4-(2-u3onponmideHun)nunepuana-4-kapooKkcaMun,

N-(2-(nudpTopmeToKcH )-6-MeTUAUPUIUH-3-1J)- 1 -(3-TUAPOKCUU30KCA30JI-5-
kapOoHu)-3-(2-uzonponundenni)azeTuauH-3-kapOokcamua [TayromepHas Qopma:
N-(2-(nudpTopmeTokcH )-6-MeTUNNUPUIUH-3-1J)-1-(3-0kCc0-2,3-TUTHAPOU30KCA30TI-5-
kapOoHuN)-3-(2-u3onponundeHnn)azeTuauH-3-kapOokcamMum];

1-(2-(1H-Terpazon-1-un)anetn)-N-(2-(1upTOpMETOKCH )-6-METUITUPUIHH-3 -
wi)-4-(2-uzonponmindeHua) nunepuanH-4-kapOoKkcaMuz;

1-(2-(2H-1,2,3-Tpuazon-2-mn)anern )-N-(2-(nudpTopmerokcn)-6-
METHJITTUPUANH-3-11)-3-(2-u3onponmid e’ ))a3eTuInH-3 -kapOoKkcaMu;

1-(2-(2H-1,2,3-Tpuazon-2-mn)anermn)-N-(2-(audpTopmerokcn)-6-

METHJITMUPUANH-3-11)-4-(2-n30nponuid eHn ) munepuanH-4-kapOOKCaMu,

N-(2-(nudpTopmeTokcn)-6-MeTunnupuanH-3-uin)-1-(2-(3-rugpokcu-1 H-nupaszon-

5-un)auerun)-4-(2-uzonponundeHmnn)nunepuana-4-kapookcamun [1 ero

TayTOMepHble GopMmbl, Takue kKak N-(2-(anupTopMeToKcH)-6-MeTUINUpUANH-3-ui)-1-



10

15

20

25

30

58

(2-(3-0kco0-2,3-gurunpo-1H-nupazon-5-mn)anernn)-4-(2-
U30MpONII(p eHII ) TUNepUaAnH-4-KapOokcamMua|;
N-(2-(rnudpTopmeTokcu)-6-MeTuNNUpUINH-3-ui)-1-(2-(3-rugpokcu- 1 H-nupaszon-
4-un)anerun)-3-(2-uzonponuiadpeHus )azeTuINH-3-KapOoKcaMu [U ero TayToMepHbIe
dopmsl, Takue kak N-(2-(nudTopmeToKrcH)-0-MeTHINMUPUANH-3-11)-1-(2-(3-0kc0-2,3-
auruapo- 1 H-nupason-4-un)auetun)-3-(2-u3onponuid eHus )a3eTHIUH-3 -
kapbokcamun];
N-(2-(nudpTopmeTokcu)-6-meTunnupuauH-3-uin)-1-(2-(3-rugpokcu- 1 H-nupaszon-
4-un)auerun)-4-(2-uzonponuidpeHu )nunepuauH-4-kapookcaMua [1 ero
TayTOMepHble GopMmbl, Takue kKak N-(2-(aupTopMeTOoKCH)-6-MeTUINMUPUANH-3-1i)-1-
(2-(3-0kco0-2,3-gurunpo- 1 H-nmupazon-4-mn)anerwn)-4-(2-
U30MpONIII( eHI ) TUNepUANH-4-KapOokcaMua |,
1-(L-ananmn)-N-(2-(audpTopMeTOKCH )-6-METUITHUPUANH-3 -1T)-3-(2-
U30TPONII( SHUIT )a3e THANH-3-KapOOKCaMu;
N-(2-(rudTopMeTOKCH )-6-METUITUPUANH-3 -1 )-4-(2-n3onponundennn)-1-((2-
METOKCHATHII ) [ITULUI ) TUNePUInH-4-kapOoKkcamMu;
N-(2-(nudTopMeToKCH )-6-MeTUNNUPUINH-3-1J1)- 1 -((2-TrUAPOKCUI TUI ) TITULIFII))-
4-(2-nzonponund eHun)nunepuanH-4-kapOoKcaMum;
N-(2-(nudpTopmMeToKcH)-6-MeTUNNUPUIUH-3-1J)- 1 -((2-rUAPOKCUI TUIT ) TITULIFLII)-
3-(2-u3onponuideHnn)azeTuanH-3-kapOoKcaMus;
N-(2-(aupTopMeToKCcH )-6-MeTUIMUPUANH-3 -11)-3-(2-u3onponmndennn)-1-((2-
METOKCHUATHJI )IJIULUJI)a3eTUANH-3 -KapOOKCaMuI;
(R)-N-(2-(mudpropmerokcu)-6-metunnupunu-3-ui)-1-((R)-(2-
TUAPOKCUTIPOTIH ) TITHIHN )-3-(2-u3onponuindeHus)azeTu iuH-3-kapOOKCcCaMu,
(S)-N-(2-(nudTopmerokcn)-6-mMeTunnupunuH-3-uin)-1-((S)-(2-
TUAPOKCUTIPOTIH ) TITHIHN )-3-(2-u3onponundeHun)azeTu iuH-3 -kapOOKcaMu,
(R)-N-(2-(mnudpropmerokcu)-6-metunnupunut-3-uin)-1-((R)-(1-rugpokcunponasn-
2-un)raunui)-3-(2-uzonponuiadeHu )a3eTUANH-3 -KapOOKCaMu I,
(S)-N-(2-(nudTopmerokcn)-6-mMetTunnupuaut-3-uin)-1-((R)-(1-rugpoxcunponan-
2-un)raunui)-3-(2-uzonponuiadeHu )a3eTUANH-3 -KapOOKCaMu I,
3-(3-((2-(nudTopmMeToKkcH )-6-MeTHINUPUANH-3 -1 )kapObamond )-3-(2-
M30MPONHI( €HII )a3eTHIANH- | -1JT)-3-0KCONPONaHOBast KUCJIOTA;
3-(4-((2-(nudTopMeTOKCH )-6-MEeTHINUPUANH-3 -Un)kapObamon )-4-(2-

U30NPONHI( €HUI ) TUTIEPUANH- 1 -1IT)-3-0KCONMPONaHOBasi KUCIOTA,
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4-(3-((2-(nudpTopMeTOKCH )-6-METUITUPUANH-3 -1 )kapOamomn )-3-(2-
30N ponmiI(p eHUI )a3eTHANH- 1 -1i1)-4-0KcOOyTaHOBasI KUCJIOTA,
4-(4-((2-(nudpTOopMeTOKCH )-6-METUITUPUINH-3 -UJT )kapOamon )-4-(2-
U30MPONUI(SHUI )THIEPUANH- | -11)-4-0KkCcOOyTaHOBAS KUCIIOTA;
(S)-4-(3-((2-(nudTopmMeTOKCH )-O-MeTUNTHU PUANH-3 -1 )KapOamon)-3-(2-
U30MPONHI(eHW )a3eTUINH- | -1J1)-2-MeTuI-4-0kcoOyTaHOBAsI KUCJIOTA,
4-(3-((2-(nudpTOpMETOKCH )-6-METUITUPUINH-3 -1JT )kapOamom )-3-(2-
U30MPONHI(eHWI )a3eTHIANH- | -1i1)-2,2-TUMeTUI-4-0KCOOyTaHOBAsK KHCJIOTA,
1-(2-(3-((2-(nudTOpMeETOKCH )-6-METUNTUPU T H -3 -1JT )KapOamom)-3-(2-
U30MPONIII( €HIIT )a3e THIANH- | -1J1)-2-0KCO3THJ )L KJIONIpOTaH- 1 -kapOOHOBas KHCIOTA
1-(2-(3-((2-(mrudTOopMeETOKCH )-6-METUNTUPUTH -3 -1JT )KapOamom)-3-(2-
U30MPONIII( €HII )a3e THANH- | -1J1)-2-0KCO3TUI ) UHKJI00yTaH-1-kapOOHOBass KHCIIOTA;
(R)-4-(3-((2-(nudpTopmeTokcn )-6-MeTHITHUPUANH-3 - 1T )KapOamond )-3-(2-
U30MpONII( eHII )a3eTUIANH- | -1J1)-3-MeTuNI-4-0kcoOyTaHOBAsI KUCIIOTA,
4-(3-((2-(nudpTOopMeTOKCH )-6-METUITUPUANH-3 -1 )KapOamomn )-3-(2-
u3onponmiIgp eHm)a3eTuaAnH- 1 -1ui)-3,3-1uMeTui-4-0kco0yTaHOBask KUCJIOTA,
3-(3-((2-(nudTopmeToKkcH )-6-MeTHINUPUANH-3 -Ua)kapObamond )-3-(2-
uzonponmigpeHu )azeTHanH- 1 -kapOoHuT)0yT-3-eHOBasT KUCJIOTA,
(1S,2R)-2-(3-((2-(nudpTopmMeTOKCH )-6-METUNNUPUIUH-3 -UT)kapOamon)-3-(2-
U30MpPONHI(eHW )a3eTUANH- | -kapOOHUI ) IUKJIONpOomnaH-1-kapOOHOBast KHCJIOTA;
(1R,2S8)-2-(3-((2-(nudpTopMeTOKCH )-6-MEeTUNTUPUIHH-3 -1 )KapOamou)-3-(2-
U30TPONUI(pEHUI )a3eTHANH- | -KapOOH M ) IIUKJIONIpOTaH-1-kapOOHOBasI KUCJIOTA;
5-(3-((2-(nudpTopmeTokcH)-6-MeTHNTUPUANH-3 -1 )kapOamond )-3-(2-
U30MPONHII( eHUI )a3eTHIAHH- | -1J1)-5-0KCONEHTAaHOBAsl KUCJIOTA;
4-(3-((2-(nudpTOopMeETOKCH )-6-METUITUPUANH-3 -1JT )KkapOamom )-3-(2-
uzonponmigpeHun )azeTuanun-1-un)-3,3-nudprop-4-okcoOyTaHoBast KUCIOTA,
(S)-4-(3-((2-(nudpTopmeTOKCH)-6-METUITHPUANH-3 -HT )KapOamonn)-3-(2-
U30MPONIII( €HIIT )a3e TUANH- | -1 )-2-TUAPOKCU-2-MeTUI-4-0KCOOyTaHOBAsI KUCIIOTA;
N-(2-(rudTopMeTOKCH )-6-METUINTUPUANH-3-11T)-3-(2-n3onponundennn)-1-
(5,5,5-TpudTop-4-rugpOKCUNIEHTAHOMI )a3e TUAUH-3 -KapOOKCaMu;
4-(2-(3-((2-(mudpTOopMeTOKCH )-6-METUITUPUIUH -3 -1 )KapOamon)-3-(2-
U30TPONII( €HUI )a3eTHANH- | -1i1)-2-0KcoaTun)rerparuapo-2H-nupan-4-kapOonosas

KHCJIOTA;
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N-(2-(rudpTopmMeTOKCH )-6-METUINTUPUANH-3 -1 )-3-(2-u3onponundennn)-1-

(cynbdaMOUNTIUINI )a3e TUANH-3-KapOOKCaMu;

1-(N-anerun-N-runpoxkcurannmi)-N-(2-(nupTopmMeTokcn )-6-MeTUITUPUAUH-3 -

wi)-3-(2-uzonponuinpeHnn)a3eTHANH-3-KapOoKcaMus;
2-((3-((2-(mudpTopmMeTOKCH )-6-METUITUPUIMH -3 -1JT )kapOamomn)-3-(2-
U30MPONHI(SHU )a3eTHANH- | -UJT)CyIbPOHUI )YKCYCHAST KUCJIOTA,
2-((4-((2-(nupTOopMeTOKCH )-6-METUITUP U MH -3 -1JT )KkapOamon )-4-(2-
U30MPONIII( SHWI ) TUTIEPUAUH- | -1IT)Cy b OHIII)YKCYCHASL KHCIIOTA,
3-((3-((2-(nudpTopmerokcH )-6-MeTHINUPUAHH-3 -1 )kapbamon)-3-(2-
U30MPONHII( €HII )a3e THANH- | -UJ1)CyIb(QOHUI )TPOMTaHOBAsT KUCIIOTA,
3-((4-((2-(nudTopmeToKkcH )-6-MeTHIMUPUAHH-3 -1 )kapbamon)-4-(2-
U30MPONHI( CHII ) MUTEPUANH- | -1T)Cy Tb(HOHUI )TPONIAHOBAS KHCIIOTA;
3-((3-((2-(nudpTopmerokcH)-6-MeTHIMUPUAUH-3 -1 )kapbamoni)-3-(2-
U30MPONIII( €HII )a3e TUANH- | -1uJ1)CynbPOHUI )-2,2 - TUMETHIITPOTIAHOBAS] KUCIIOTA,
2-(1-(3-((2-(mudTOpMeETOKCH )-6-METUNNTUPUIHH-3 -1 )KapOamon)-3-(2-
U30TPONHII( €HIIT )a3e TUANH- | -1JT)CyIb()OHUI ) HUKJIONIPOI I )YKCYCHAS KUCIIOTA,
4-((3-((2-(mupTOopMeETOKCH )-6-METUNNTUPHUIUH -3 -1 )kapOamomn)-3-(2-
uzonponmigpeHu )azeTHAnH-1-un)cynbGoHuI)OyTaHOBasI KUCJIOTA,
(E)-3-((3-((2-(mnudpTopmeTOoKCH )-6-METUNNUPUINH-3 -1 )kapOamon)-3-(2-
U30NPONUI(SHHI )a3eTHIANH- | -1JT)CyIb(HOHMI )aKpUIIOBAs KUCIIOTA;
N-(2-(audpropmerokcu)-6-meTunnupuant-3-ni)-1-((3-(rugpokcuamMmHo)-3-
OKCOTPOIHI)CyabGoHuU)-3-(2-u30mponundeHuns)a3eTuauH-3-KapOOKCaMuI;
2-((3-((2-(mupTopmMeTOKCH )-6-METUITUPHUIMH -3 -1 )kapOamomn)-3-(2-
U30TIPONUI(EHUI )a3eTHANH- | -KapOOHUIT)OKCH)YKCYCHASI KUCJIOTA,
2-((4-((2-(mupTOpMETOKCH )-6-METUITTUPUIMH -3 -1JT )KkapOamomn )-4-(2-
U30MPONHII( SHIT ) TUTIEPUANH- | -KapOOHMII)OKCH ) YKCYCHAsI KHCJIOTA,
(R)-2-((3-((2-(nudpTopmeTokcH)-6-MeTHNNUPUANH-3 -1 )kapbamoni)-3-(2-
U30MpPONHI(eHII )a3eTHANH- | -kapOOHUIT)OKCH ) TPOIMTAHOBAST KUCIIOTA,

1-((3-((2-(mudpTopmMeToKCH )-6-MEeTHANUPUANH-3 -1 )Kapbamoni)-3-(2-

U30MPONIII( €HII )a3e TUIANH- | -kapOOHUIT ) OKCH ) LIUKJIONPOTIaH- | -kapOOHOBasE KUCIIOTA;

3-((3-((2-(nudTopmerokcn )-6-MeTHINUPUAUH-3 -1 )kapbamoni)-3-(2-

U30MPONHI(HII )a3eTHANH- | -kapOOHUIT)OKCH)-2,2-TUMETUIIITPONIAHOBAS] KUCIIOTA,
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1-(((3-((2-(mrudpTOpMeTOKCH )-6-METUNTUPUIANH-3 -1 )KapOamon)-3-(2-
U30NPONIII( €HIIT )a3e TUANH- | -kapOOHUIT ) OKCH)METHUI )UKo pOonan-1-kapOoHoBas
KHCJIOTA;

((3-((2-(mudpTOopmMeTOKCH )-O-METUANUPUANH-3 -1 )KapOamon)-3-(2-
U30NPONUI(eHHI )a3eTHANH- 1 -1JT)CyTb()OHUI )IITULUH;

N-(2-(nudpTOopMeTOKCH )-6-MEeTUITUPUINH-3-1JT)-3-(2-u3onponundenun)-1-
cynbhamMounazeTHauH-3-kapOoKcaMun,

N-(2-(nudTopMeToKCH ) TUPUANH-3-1JT)-3-(2-u3onponuindenun)-1-
cynb(hamMouna3zeTHaNH-3-KapOoOKCcCaMun,

N-(2,6-numeToKCcCUunupuanH-3-min)-3-(2-uzonponridperun)- 1 -
cynbhamMounna3zeTHANH-3-KapOOKCaMHun,

N-(6-3TOKCH-2-MEeTOKCUITUPUANH-3-11)-3-(2-uzonponmiderunn)- 1 -
cynbhamMounna3zeTHANH-3-KapOoOKCaMu,

N-(2-(nudTopmMeToKCH )-6-METUNNUPUINH-3 -1 )-3-(2-n3onponundennn)-1-(N-
MEeTHJICYJIb(aMOUI )a3eTHANH-3-KapOOKCaMU/I,

1-(N-uuxnonponuncynbdamonn)-N-(2-(audpTopmMeTokcn )-6-MeTUITHPUAUH-3 -
ni)-3-(2-nzonponuindpeHuin)a3eTHANH-3-KapOOKCaMHu,

N-(2-(rudpTopmMeTOKCH )-6-METUNNUPUIUH-3 -1 )-3-(2-n3onponundennn)-1-(2-
(cynbpdamMouIaMUHO)3THII)a3eTUANH-3-KapOoOKcaMu,

N-(2-(audpropmerokcu)-S-propnupuanH-3-ui)-3-(2-uzonponundenun)-1-
cynbdaMonaazeTuanH-3-kapOoKCaMu;

3-(3-((2-(nudp TopMeTOKCH )-O-MEeTUNTTUPUAUH-3 -1 )KapOamou )-3-(2-
U30TPONII(peHU)a3eTHIHH- | -kapOOKcaMu10)-3-MeTUI0yTaHOBASI KHCJIOTA,

N1-((1H-umunazon-4-un)metud)-N4-(2-(nudTopMeTOKCH )-6-MeTHIITUPUIUH-3 -
wi)-4-(2-uzonponmindperun)nunepuann-1,4-kapookcamun;

3-(3-((2-(nudTopmMeToKcH)-6-MEeTHINUPUANH-3 -1 )kapObamond )-3-(2-
U30nmponiiIQp eHI)a3eTHIANH- | -kapOoKcaMu10)-2,2-TUMETHIITPOTIAHOBAsST KUCIIOTA,

4-(3-((2-(nudpTOopMeTOKCH )-6-METUITTUPUANH-3 -1 )kapOamomn )-3-(2-
u3onponiIgpeH)a3eTuaInH- | -kapbokcamMu0)-2,2-TMMeTUI0yTAHOBAs KHCJIOTA;

N4-(2-(nudTopMeToKCH )-6-MeTHITUPUIAUH-3 -1i)-4-(2-
u3onponidpeHuw ) nunepuaun-1,4-nukapdbokcamun;

N4-(2-(nudTopmeTokcn)-6-MeTHnupuanH-3-ui)-N1-(2-runpokcustin)-4-(2-

u3onponuidp e ) nunepuaun-1,4-nukapdbokcamun;
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6-(3-((2-(nudTopmMeToKkcH)-6-MeTHINUPUANH-3 -Un)kapObamond )-3-(2-
U30NPONIII( €HIIT )a3e TUAUH- | -UTT)HUKOTUHOBAs KHCJIOTA;
6-(3-((2-(nudTopmerokcH)-6-MeTHINUPUAUH-3 -Un)kapObamon )-3-(2-
U30NPONUI(SHHI )a3e THANH- | -1 ) TUKOJIMHOBAs KUCIIOTA;
2-(3-((2-(nudpTOopMeTOKCH )-6-METUITUPUANH-3 -1JT )kapOamom )-3-(2-
U30MPONHI(eHW )a3eTUANH- | -UJT ) TUPUMUINH-5-KapOOHOBas KHCJIOTA;
6-(3-((2-(nudTopmMeToKCH)-6-MEeTHINUPUANH-3 -1 )kapObamond )-3-(2-
U30MPONHII(eHI )a3eTHIANH- | -UJT)TupUAa3uH-3-KapOOHOBAsI KUCIIOTA,
5-(3-((2-(nudTopmerokcH)-6-MeTHNTUPUANH-3 -1 )KapOamond )-3-(2-
U30MpONIII( eHIIT )a3eTUIANH- | -un)nupa3uH-2-kapOOHOBas KUCJIOTA;
1-(5-(3-((2-(mnudTOpMeEeTOKCH )-6-METUNTUPUTHH -3 -1JT )KapOamom )-3-(2-
U30MPONIII( €HIIT )a3e TUANH- | -U) MUPUMUANH-2-1J1 ) IUKJIONponaH- 1 -kapOoHoBas
KHCJIOTA,
N-(2-(nudpTopmMeToKCcH )-6-MeTUNNUPUINH-3 -1J)- | -(4-bTopnmpuann-2-ni)-3-(2-
U30TPONII( SHUI )a3e THANH-3-KapOOKCaMu I,
N-(2-(nudTopmeTokcu)-6-MeTunnUpUaAnH-3-ui)-1-(3-propnupuaun-4-nmn)-3-(2-
30T pOonmI(p eHUI )a3eTHANH-3-KapOOKCaMu;
N-(2-(nudpTopmMeToKCcH)-6-MeTUNNUPUIUH-3-11)- 1 -(5-pTopnmpumMunnH-4-un)-3-
(2-n3onponmndennn)azeTuauH-3-kapOookcamMu;
N-(2-(anudpropmerokcu)nupuaun-3-uin)-1-(5-propnupumuans-4-mm)-3-(2-
U30MpPONHI(eHI )a3eTUINH-3 -KapOOKcaMu ;)
1-(5-unanonupunuH-2-ui)-N-(2-(aupTopMeTOKCH )-6-MEeTUITTUPUAUH-3 -1 )-3 -
(2-n3onponuind ennn)a3zeTuIuH-3-KapOOKCaMu;
1-(5-unanonupuaun-2-mn)-N-(2-(audpTopMeTOKCH )TUPUAUH-3 -11)-3-(2-
U30NPONUI(eHUI )a3eTHINH-3-KapOOKCAMU;
1-(5-unanonmupumuanH-2-ui)-N-(2-(1upTOPMETOKCH )-6-MEeTHITUPUIHH-3 - 1T ) -
3-(2-m3onponuid eHnn)azeTuInH-3-KapOoKcaMus;
1-(5-unanonmupumuauH-2-uin)-N-(2-(1upTOpMETOKCH ) TUPUANH-3 -1 )-3-(2-
U30NPONHI(SHUI )a3eTHANH-3-KapOOKCaMu;
2-(3-((2-(mudpTopMeTOKCH )-6-METUITTUPUANH-3 -1 )kapOamomn )-3-(2-
U30MPONHII( €HIIT )a3e TUIANH- | -UiT1)OKCca30y-4-KapOOHOBAsA KUCIIOTA,
N-(2-(rudTopmMeToKCcH )-6-MeTUNNUPUIUH-3-11)- 1 -(5-pTopnmpumMuanH-2-uin)-3-

(2-n3onponmndennn)a3zeTuauH-3-KkapOoKkcamMu;
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N-(2-(rudTopMeTOKCH )-6-METUNNUPUINH-3 -1 )-3-(2-n3onponundennn)-1-(2-
METUJITUPUMHUIANH-4-UIT)a3eTUANH-3-KapOOKcaMun,

N-(2-(rudpTopmMeToKCH )-6-METUNNUPUINH-3-1JT)-3-(2-n3onponunpennn)-1-(4-
OKCO-4,5-mUruapooKca3o-2-un)azeTuanH-3-kapookcamun [TayromepHas ¢opma: N-
(2-(nudpropmerokcn)-6-MeTUNNIHUPUINH-3 -1 )-3-(2-u30nponuiadenun)-1-(4-
TUAPOKCHOKCA30J1-2-1JT)a3eTHANH-3 -KapOokcaMua],

N-(2-(nudpTopmeTokcu)-6-mMmeTunnupuauH-3-uin)-1-(S-rugpokcu-1,2,4-
okcanuaso-3-ui)-3-(2-uzonponuiaeHus ))a3eTHANH-3 -KapOoKcaMuI [TayTOMepHas
dopma: N-(2-(nudropmerokcu)-6-meTunnupuann-3-mi)-3-(2-uzonponmind enrn)-1-(5-
okco-4,5-nuruapo-1,2,4-okcaaua3on-3-ui)azeTuauH-3-kapookcamun];

3-(2-uuknonentundenmn)-N-(2-(aupTopMeTOKCH )-6-METHITUPUANH-3 -
Wj)a3eTuanH-3-KapOOKCaMHUI;

3-(2-uuknorekcundennn)-N-(2-(aupTopmMeToKkcH )-6-MeTUITTUPUANH-3 -
Wj)a3eTuaH-3-KapOOKCaMHu;

4-(3-(2-uuknodyrundennn)-3-((2-(aupTopMeTOKCH )-6-METUITTUPUANH-3 -
wi)kapOamouni)aszeTuauH-1-mn)-2,2-numeTnn-4-okco0yTaHOBast KHCJIOTA,

4-(3-(2-uuknonentuindenmn)-3-((2-(anpTopMeTOKCH )-6-METHITUPUIUH-3 -
wi)kapOamMouni)a3zeTuauH-1-mi)-2,2-numeTnn-4-okco0yTaHOBass KHCIOTA;

4-(3-(2-uuknorexkcundenun)-3-((2-(anpTopMeTOKCH )-6-METUITTUPUANH-3 -
win)kapbamoni)azeTuauH- 1 -umn)-2,2-nuMeTnn-4-okcoOyTaHOBask KUCIIOTA,;

4-(3-((2-(nudpTOpMETOKCH )-6-METUITUP UM H-3 -1JT )kapOamom )-3-(2-
nponuidpeHus)azeTuaut-1-un)-2,2-numMeTun-4-okcoOyTaHOBasi KUCJIOTA,

N-(2-(nudpTopMeTOKCH )-6-MEeTUATUPUIHH-3 -1 )-3-(2-pTOp-6-
U30NPONUI(EHUI )a3eTHANH-3-KapOOKCAMU;

4-(3-((2-(nudpTOopMeETOKCH )-6-METUITUPUANH-3 -1JT )KkapOamom )-3-(2-
U30MPONIII-S-MeTHI( €HIIT )a3eTUIHH- | -1i)-2,2-1uMeTuI-4-0kcoOyTaHOBAask KUCJIOTA,

4-(3-((2-(mudpTopMeTOKCH )-6-METUNTUPUAHH-3 -1 )kapOamomn )-3-(2-pTop-6-
U30MpONHI(p eHII )a3eTHANH- | -1 )-2,2-TuMeTUI-4-0KCOOyTaHOBasK KUCJIOTA,

4-(3-((2-(mudpTOopMeTOKCH )-6-METUITTUPUANH-3 -1 )kapOamonn)-3-(5-pTop-2-
U30MpOoNHI(peHI )a3eTHANH- | -1ui)-2,2-TuMeTUI-4-0KkcoOyTaHOBask KUCJIOTA; U
N-(2-(3-((2-(nudTopmMeToKCH)-6-MEeTHINUPUANH-3 -1 )kapbamoni)-3-(2-

U30MPONHI( €HII )a3e THANH- | -1J1)-2-0KCO3 TN )-N-ITPOTUITTULUH.
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35) B npomonHeHHWe K COEOMHEHUSIM, IEPEYHCIEHHBIM B  BapHAaHTE
ocyiecTBieHus 33), nomojnHuTedbHble coennHeHuss @opmynsl (I) B cooTBeTrcTBUH C
BapUaHTOM 1) BBIOMPAIOT U3 CAEAYIOMHUX COEJUHEHUMN !

metus N-(2-(3-((2-(audpTopmMeTOKCH )-6-MeTUITUPUAUH-3 -1 )KapOamorn)-3-(2-
U30MPONUI(eHHI )a3eTHANH- 1 -111)-2-0Kc03 TN )-N-(2-METOKCUI TUJI ) IJIUIIUHAT;

N-(2-(3-((2-(nudTopmMeToKCH)-6-MEeTHINUPUAHH-3 -1 )kapOamon)-3-(2-
U30MPONHI(eHWI )a3eTHIAHH- | -1J1)-2-0kCc03THI )-N-(2-METOKCHUI THII ) TJIH I HH,

metu (2-(3-((2-(nudTopmMeToKkcH )-6-MeTHITUPUAUH-3 -1 )kapbamon)-3-(2-
U30MPONHI( CHUI )a3e THIANH- | -1J1)-2-0KCO3THJI ) IIIULUHAT;

(2-(3-((2-(nudpTopmerokcH )-6-MeTHIMUPUAHH-3 -1 )kapbamon)-3-(2-
U30TPONHII( €HUIT )a3e THANH- | -1J1)-2-0KCO3 TUJT )TJIHIIUH,

N-(2-(3-((2-(nud TopmMeToKCH)-6-MEeTHINUPUAHH-3 -1 )kapbamoni)-3-(2-
U30TPONHI( €HUIT )a3e THANH- | -1J1)-2-0KCO3THIT )-N-3THITJTULINH;

3-(2-m3onponmndennn)-N-(6-MeTHI-2-NTPONOKCUTTHPUANH-3-1J1)-1-
cynbhamMonnazeTHANH-3-KapOoKcaMun,

N-(2-(rudTopMeTOKCH )-6-METUANUPUIUH-3 -1 )-3-(3-U30NPONUITUPUANH-2-
uj)a3eTuanH-3-KapOOKCaMHUN;

4-(3-((2-(nudpTOopMeTOKCH )-6-METUNNTUPUINH-3 -1 )kapOamomn )-3-(3-
M30NPONIINUPUIUH-2-UT)a3eTUANH- | -11T)-4-0KkcOOyTaHOBAasA KUCIIOTA,;

N-(2-(nupTopMeTOKCcH )-6-MeTHIMTUPUANH-3 -1J1)-3-(3-U30NPONMITUPUANH-2 -
wi)-1-cynphamonnazeTuanH-3-kapOoKcaMun,

N1-uuknonponun-N3-(2-(nupTopMeTOKCH )-0-MeTUIMUPUAUH-3-1i)-3-(3-
U30TIPONMITTUPUANH-2-UJT)a3eTuauH-1,3-1ukapOokcaMun;

N-(2-(nudpTopmMeToKCH )-6-MeTUANUPUAHH-3-1JT)- 1 -(5-PTOp-2-MeTUNITHPUMUTHH-
4-un)-3-(3-u30MpONUINUPUIHH-2-UJT)a3eTUANH-3 -KapOOKCaAMHU,

N-(2-(rudTopMeToKCH )-6-MEeTUIUPUAHH-3 -1 )- 1-(3-pTOp-6-MeTUNIHPUANH-2 -
wi)-3-(3-u30nponuInupuanH-2-1i)a3eTUAHH-3 -KapOOoKcaMu ;

N-(2-(nudTopMeTOKCH )-6-METUIUPUIUH-3 -1 )-3-(3-U30NPONUINTUPUANH-4-
Wj1)a3eTUanH-3-KapOOKCaMHU;

N-(2-(nudTopMeTOKCH )-6-METUINUPUIUH-3 -1 )-3-(3-U30NPONUINTUPUANH-4-
un)-1-cynpdamonnazeTuauH-3-kapOoKcamun,

N-(2-(rudpTOopMeTOKCH )-6-METUITUPUANH-3-1JT)-3-(3-U30NPONUINHPAZUH-2-

uia)a3eTuauH-3-kapOoKkcaMun;, u
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N-(2-(nudTopMeTOKCH )-6-METUNNUPUIUH-3 -1 )-3-(3-U30NPONUINTUPAZHH-2 -1 )-
l-cynppamonnazeTuanH-3-kapOOKCaMUA.

36) B nomonHeHME K COEAMHEHHUAM, NEPEUMCIEHHBIM B  BapHAHTax
ocymectBieHuss 33) u 34), pomnosHuTenbHble coenuHeHus Popmyner (I) B
COOTBETCTBHUU C BAPHAHTOM 1) BBIOMPAIOT U3 CIENYIOUIUX COCTUHEHHI:

N-(5-x50p-3-MeToOKCUNUPUAUH-2-11)-3-(2-u30onponuiadpeHus)a3eTHANH-3 -
kapOOKCaMu;

N-(5-6pom-3-meTokcunupuanH-2-11)-3-(2-u30nponuindeHrn)a3eTu IHH-3 -
kapOoOKcCaMu;

N-(5-xnop-3-(audpropmMeTOKCH )TUPUANH-2-11)-3-(2-
U30TPONII( SHUIT )a3eTHANH-3-KapOOKCaMu;

N-(5-6pom-3-(nudTOopMEeTOKCH ) TUPUAUH-2-11T)-3-(2-
U30TPONHI( SHUI )a3e THANH-3-KapOOKCaMu;

N-(3-(nudpTopMeTOKCH)-5S-METUNNUPUIHH-2-1JT)-3-(2-
U30TPONII( SHUI )a3e THANH-3-KapOOKCaMu I,

N-(3,5-numeTokcunupuanH-2-mi)-3-(2-uzonponuiadpeHui)a3eTHANH-3 -
kapbokcaMunm;

N-(5-xnop-3-(audpTopmMeTOKCH )TUPUANH-2-1T)-3-(2-
LUKJIONMEeHTII(EHUI )a3e THANH-3-KapOOKCaMuUI;

N-(5-xn0p-3-(audTopMeTOKCH ) TUPUAUH-2-1T)-3-(3-U30IPONUINTUPUTUH-2 -
WIT)a3eTHINH-3-KapOOKCaMun,

METHJI 4-(3-((5-xnop-3-(audTopMeTOKCH ) TUPUANH-2 -1 )KapOaMou)-3-(2-
U30MPONHI(eHWI )a3eTHIANH- | -1i1)-2,2-TuMeTUI0yTaHOAT;

4-(3-((5-xnop-3-(audpropmerokcu )mupuauH-2-un)kapdamon)-3-(2-
U30MpONII(p eHI )a3eTHIANH- | -ui1)-2,2-TuMeTUI0yTaHOBAsT KUCJIOTA,

4-(3-((5-6pom-3-(nudpTopMeTOKCH )TUPUANH-2 -1 )KapOamonn)-3-(2-
U30MponII(p eHI )a3eTUANH- | -1ui)-2,2-TuMeTUI0yTaHOBAsT KUCJIOTA,

MEeTHUI 4-(3-((5-6pom-3-(audpTopmMeTOKCH )TUPUAUH-2-11)Kapbamond)-3-(2-
u3onponuiIQpeHus )azeTHaNH-1-1i)-2,2-nuMeTni-4-okcodyTaHoaT;

4-(3-((5-6pom-3-(nudpTopMeTOKCH )TUPUANH-2 -1 )KapOamon)-3-(2-
u3onponmiIgp eHu)a3eTHANH- 1 -1ui)-2,2-TuMeTU-4-0KkcoOyTaHOBask KUCJIOTA,

4-(3-((5-xnop-3-(audpropmerokcu )nupuauH-2-un)kapdbamoni)-3-(2-

n30nponmiIdp eHu)a3eTHANH- | -1ui)-2,2-TuMeTU-4-0KkCcoOyTaHOBask KUCIIOTA,
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4-(3-((5-xnop-3-mMeTokcunupuauH-2-un)kapbamoni)-3-(2-
U30MpONHI( eHII )a3eTUANH- | -1i1)-2,2-TUMeTUI-4-0KCOOyTaHOBasA KUCJIOTA,
4-(3-((5-6pom-3-meTokcunupuauH-2-1i)kapoamonn)-3-(2-
U30NPONUI(EeHHI )a3eTUANH-1-11)-2,2-nuMeTnia-4-0Kkco0yTaHOBask KUCIIOTA;
4-(3-((3-(nudpTOpMeETOKCH )-5-METUITUPUIANH-2-1JT)kapOamom )-3-(2-
U30MPONHI(eHW )a3eTHIANH- | -1i1)-2,2-TUMeTUI-4-0KCOOyTaHOBAsK KHCJIOTA,
1-(2-(3-((3-(nudpTOopMeTOKCH )-S-METUNTUPUTH-2-1JT )KapOamom)-3-(2-
U30MPONHI( SHU )a3eTHIANH- | -1J1)-2-0KCOITUI ) UHKJIOOyTaH-1-kapOOHOBass KHCIIOTA;
O6ensun  3-((3-((3-(mudTopmMeToKCH)-S-MeTUINUPUIUH-2-1)KapOamoun )-3-(2-
U30TPONHI( €HUI )a3eTHANH- | -ui1)CyIb()OHUI )TPOTIAHOAT,
3-((3-((3-(nudTopmerokcu)-S-MeTHINUPUAHH-2 -1 )Kapbamoni)-3-(2-
U30MPONHII( €HII )a3e THANH- | -1UJT)CyIbQOHUI )TPONTaHOBAsT KUCIIOTA,
N-(5-xnop-3-MeTokcunupuau-2-un)-3-(2-uzonponunpernin)-1-
cynbhamMounnazeTHaNH-3-kapOoKcaMun,
N-(5-O6pom-3-meTokcunupuAnH-2-mn)-3-(2-u3onponundennn)-1-
cynbhamMonnazeTHANH-3-KapOoOKCcCaMun,
N-(5-xnmop-3-(audpropmMeToKCH )TUpUANH-2-11)-3 -(2-n3onponuindenun)- 1 -
cynbhamMonnazeTuanH-3-kapOoKCcaMun,
N-(5-6pom-3-(nudpTopMeToOKCH ) TUPUANH-2-11)-3-(2-u3onponundennn)-1-
cynbdaMounnazeTuanH-3-kapOoKCaMu;
N-(3,5-numeTokcunupuanH-2-uin)-3-(2-usonponuindennn)-1-
cyiabdamonnazeTuauH-3-kapOOKCaMuI,;
N-(5-xnop-3-(audpTopmMeTOKCH )TUPUANH-2-11)-3 -(2-nuknoneHTriAd eHmnn)-1-
cynbhamMounazeTHauH-3-kapOoKcaMun,
N-(5-xnop-3-(audpTopMeTOKCH )TUPUANH-2 -1 )-3 -(3 -U30MPONMINUPUIUH-2- U1 )-
l-cynppamounnazeTuinH-3-kapOOKCaMHun,
N°-(5-xn0p-3-(qudropmeroxcu )mupuann-2-mi)-N' -nukaonpomun-3-(2-
usonponigpeHnn)azeTuanl-1,3-gukapbokcamMun;
N’-(5-6pom-3-(audropmerokcu)nupuaus-2-mn)-N' -nukaonpomnui-3-(2-
uzonponmigpeHun )azeTuanH-1,3-aukapookcaMun;
2-MeTOKCHU-2-0KCO3TUI 3-((3-(mudpTOopMeTOKCH )-S-METUNTTUPUIHH-2 -
un)kapbamon)-3-(2-uzonponuiadeHus)azeTuanH- | -kapOoKcUIaT;
2-((3-((3-(mudpTOopMeETOKCH )-5-METUNNUPUIUH-2-1JT)kapOamon)-3-(2-

30N pOonmI(p eHUI )a3eTHANH- 1 -KapOOHUII)OKCH)YKCYCHAsI KUCJIOTA,
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1-((3-((3-(nudTopmeToKkcH )-S-MeTHANUPUANH-2-UT)Kapbamon)-3-(2-
30T ponmI(p eHUI )a3eTHANH- | -KapOOHMII ) OKCH ) TUKJIONIpOIaH-1-kapOoHOBasE KHCIIOTA;
u

N-(3-(aupTopmMeToKcH)-S-MeTUIMUPUANH-2-11)-3-(2-u3onponmndennn)-1-(4-
OKCO-4,5-TUrHIpPOOKCa30J-2-Ui)a3eTUANH-3 -KapOOKCaMHUI.

Coenunenust dopmyn (I), (II) u (III) B COOTBETCTBUM C BapHUAHTAMH
ocymecTBieHuss 1) - 36) m ux ¢apManeBTUUYECKH NPUEMJIEMbIE COJU MOXKHO
NPUMEHSITh B  KAa4eCTBE JIEKAPCTBEHHBIX  CPEACTB, Hampumep, B  ¢opme
(apManeBTUYECKUX KOMIO3HIIUN JJIsi SHTEPAJbHOrO (TaKOro Kak, B OCOOEHHOCTH,
nepopaNbHOro, HampuMmep, B GhopMe TaOJIETKU WU KamCyJjbl) WU MapeHTEPaATbHOTO
BBEeAEHHs (BKJIOYAas MECTHOE HAHECEHHE FIJIH HWHTASIUIO).

UsrotoBnenne (apMaleBTHYECKUX  KOMIO3HIUA  MOXKHO  OCYLIECTBIATH
crmocoboM, H3BECTHBIM JIIOOOMY CHEUHATUCTy B HAaHHOW 0O0JacTH TeXHHUKH (CM.,
Hanpumep, Remington, 7he Science and Practice of Pharmacy, 21-e nznanue (2005),
gactb 5, "Pharmaceutical Manufacturing" [omybnukoBano Lippincott Williams &
Wilkins]) mnyrem BBeneHuss onucaHHbBIX coenauHeHnit @opmynbl (I) wimm  ux
dapManeBTUUECKH NPHUEMIIEMbIX COJIeH, HeoOs3aTeNbHO B KOMOWHAIMU C APYTHMH
TEeparneBTUYECKU [IEHHBIMHU BELIECTBAMH, B FaJ€HOBYIO JIEKAPCTBEHHYIO (OpPMY BMeECTe
C TMPUTOJHBIMH, HETOKCHYHBIMHM, WHEPTHBIMH, TEPANEeBTUUYECKH COBMECTHMBIMHU
TBePABIMU FJIM JKHJAKUMH BELIECTBAMU-HOCHTEISIMU M, HpPU HEOOXOIUMOCTH,
OOBIYHBIMH (papMaLleBTUUECKUMHU BCIIOMOTaTEIbHBIMU BEIIECTBAMM.

Hacrosiee u3odpeTeHue TaKxkKe OTHOCHUTCS K crnocoly
npeaoTBpaAIeHUuss/TPOPUITAKTUKY WM JIeYeHHus 3a00JieBaHUS WIJIM PACCTPOMHCTBA,
YIOOMSHYTOT'O B  HAcTOSIMIEH  3asBKe, BKJIIOYAIOMIEMy BBEICHHID  CyOBEKTY
(apmaneBTUUECKH aKTUBHOTO kKomuvectBa coeauneHus dopmyna (1), (II) wmm (III) B
COOTBETCTBHUU C BApHAHTAMH OCyLIeCTBIeHHs 1) - 30).

Bo usbexxaHne HEBEPHOrO TOJKOBAHHS CJIEAYET OTMETHTb, €CIU COCIMHEHHS
OMUCHIBAIOTCS KAaK MPHUTOAHBIE Ui TMPENOTBPAICHUA/IPOPUIAKTHKNA HIIH JICUSHUS
omnpeneeHHbIX 3a00JeBaHUHN, TaKNe COEAUHEHUs TAaK)KE MPUTOIHBI IJIs1 MPUMEHEHHS
11 IPUTOTOBJIEHHS JIEKAPCTBEHHOI'O CPEACTBA JUISl MPEAOTBPALeHUSA/ IPOPUITAKTHKH
WIN JIeYeHUs yKa3aHHbIX 3aboneBaHuil. [logoOHBIM 00pa3om, Takue COEOUHEHUS
TaK)X€ MPUTOAHBI I Croco0a MpenoTBpalleHus/IpoPUIAKTHKA UM JIEYEHHUS TaKUX

3a00NeBaHUN,  BKJIIOYAKOIIEro  BBeAeHHE  CyOBEKTY  (MJIEKONMUTAIOLIEMY, B
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0COOEHHOCTH, YEJIOBEKY ), HYKAAIEMYCs B 3TOM, 3(p(PEKTUBHOrO KOJTMIECTBA TAKOTO
COEAMHEHUS.

Coenunenuss ¢opmyn (I), (II) m (III) B cooTBeTCcTBMHM C BapUaHTAMH
ocyuiecTBieHus 1) - 36) sIBIAIOTCSA MPUTOAHBIM IJISl MIPEIOTBPALIEHUS W/UIU JIeUSHUS
¢ubpoza (u 3aboseBaHUN WU PACCTPONCTB, CBSA3AHHBIX C (GPUOPO3OM), UM APYTrHX
pPacCTPONCTB, ONOCPENOBAHHBIX Nepefaueil CUrHaJIOB ¢ yuacTueM peuentopos LPA;.

Tepmun "¢pubpo3" OTHOCATCS K COCTOSIHUSAM, KOTOPbIE CBS3aHbI ¢ aHOMAaJbHBIM
HaKOIIEHUEM KJIETOK W/uiu (GUOPOHEKTHHA, W/UIU KOJjareHa, W/ Wu MOBBIIIEHHBIM
pekpyTuHrom ¢pudbpobaacTOB B OopraHe; BKiro4das (UOPO3 OTHAENbHBIX OPTAaHOB WJIU
TKaHel, TaKuxX Kak cepjle, MOYKa, Me4YeHb, CYCTaBbl, JIETKOE, IJIEBpPaJibHAs TKaHb,
NepPUTOHEabHAsl TKaHb, KOXKa, POTOBHULA, CETYATKA, CKEJIETHO-MbIIIEYHAs TKaHb H
KEJNYJOYHO-KUIIEYHbIH TPAKT.

TepmuH ¢ubpo3 B 4aCTHOCTH, MOKET OBITh ONMpeaesieH KaK BKIIOYAIOIUN

o Bce Gopmbl pubpo3a nerkux, BKIOUYAs 3a00EBAHUS JIETKUX, CBSI3aHHBIE C
¢ubpozom, BkiIOUas uanonaTudeckuil Gpudpo3 nerkux; GuOpPo3 JEerkux, BTOPUUHBINA K
CUCTEMHOMY BOCHAJUTEIbHOMY 3a00J€BAHUIO, TAKOMY KaK PEBMATOHMIHBIN apTpUT,
CKJIEpPOJIEpMHUs, BOJYAHKA, KPUNTOreHHbI ¢ulOposupyromuii anseosut; ¢Gpudpos
JerKUX, BTOPHYHBIH K CapKOHMAO3Yy, STPOreHHbIH (GUOPO3 Jerkux, BKIHOYAs
BbI3BAHHBIN pPaIMOAaKTUBHBIM oOnyueHneM ¢(uOpo3; CUINKO3, HWHIAYLUPOBAHHBIN
acbectom pubpo3 nerkux; u GuOpPO3 MIEBpPHI;

o ¢ubpo3 mouek; Bkiaro4yas Gudbpos mouek, cBia3aHHbld ¢ XBII, xpoHnyeckoi
MOYEYHON  HENOCTATOYHOCTbIO, TYOYJIOUHTEPCTHULUHMAIBHBIM  HeQPUTOM  W/UIH
XPOHUYECKUMHU HedpomaTusMu, TaKUMU Kak (MEePBUYHBIN) TJIOMEPYJIOHEPPUT W
IJIOMEPYJIOHE(PPUT, BTOPUYHBIH K CHCTEMHBIM BOCHAJHUTEIbHBIM 3a00JI€BAHUSM,
TaKUM KaK BOJYaHKa H CKiepoaepMmus, nauadeTroMm, (POKaIbHO-CErMEHTAPHBIM
TIIOMEPYJIOCKIIEPO30M, IgA-nedponaruei, TUNEPTEH3UEH, MMOY€YHBIM
aJUIOTPAHCIIAHTATOM, U CHHAPOM AJIBIIOPTA;

o ¢ubpo3 KeNyIOUYHO-KUIIEYHOrO TpakTa, BKJOYas (Gudpo3 xkeyjyIouHOo-
KHMIIEYHOTO TpaKTa, BTOPHYHBIA K CKJIEPOAEPMHH, M BbI3BAHHBIH PaAHOAKTHBHBIM
obnydeHneM GuOPO3 KENyTOYHO-KUIIEUHOTO TPAKTA;

o Bce ¢opmbl (pubpo3a meuyeHw, BKIOUAS LUPPO3, AJKOTONBHBIA (Gudpo3
NEYEHH, HEAJIKOTOJbHbI CTEaTOreNnaTHT, TMOBPEXIAEHHE JKETYHBIX IPOTOKOB,

NepBUYHBIN OwmnnapHbIi HUPPO3 (Takke HU3BECTHBIH KaK NEpPBUYHBbIA OUIMApPHBIN
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XOJIAHTUT), UHAYLUUPOBAHHBIN MHpeKuned nuiau BupycoM (pubOpo3 meueHu (Hampumep,
xponudeckas BI'C nadexuus ), 1 ayTOUMMYHHBIN Te€NaTuT,

J ¢uOpo3 rosoBhI U IIeH, BKIKOYAs BbI3BAHHBIN PaANOAKTUBHBIM O0JIydYeHUEM
¢ubpo3 roJNIOBBI U LIEH;

. pyOueBanue poroBuubl, Bkjrouas mnocieactsus LASIK (nasepHbiii

Crenranu3upOBaHHbIN KepaToMHuies), TPaHCIUIAHTALNH POTrOBUILIBI u
TpabeKyIIKTOMUH,
. runeprpodpudeckoe pyOLeBaHHEe M KEJIOUAbI, BKJIIOYas BBI3BAHHOE OXKOIOM

runeprpopudeckoe pyOueBaHue wiIM runeprpopuyueckoe pyOlLeBaHHE MOCTE
OMepPaTHBHBIX BMEIIATEIbCTB, H KEJIOUIbI,

o u gapyrue ¢uOposupyrooumue 3a0oieBaHHs, HANpPUMEpP, 3SHIOMETPHO3,
¢ubpos cnuHHOrO M™MoO3ra, muenopudpos, ¢udbpo3 MuOKapaa, NEPUBACKYISAPHBINA
¢ubpo3; a Takxke oOpa3oBaHue pyOIOBON TkaHuW, OonesHb IlelipoHu, cmalku
OpIOLIHON TOJIOCTH WM KUIIEYHHKa, PUOpo3 MOUEeBOTro my3wIps, GuOpPO3 HOCOBOTO
npoxona, u pudpos, omocpenosauHbiii pudbpodracramu.

Tepmun "mpegoTepamenue/mpoduiiakTuKa ¢ubposza" BKJIFOYAET
npenorBpamenue ¢udbpo3a y cyObekTa, KOTOPbIH ObII MHOABEPTHYT OJHOMY HWIJIH
HECKOJIbKUM OKPY’KAIOLIMM YCJIOBUSM, KOTOpPBIE, KaK HM3BECTHO, YBEJIHMUYHUBAKOT PHCK
¢ubposa opraHa WiIM TKaHH, B OCOOEHHOCTH, pUCK (PuOpo3a JEerkoro, MeUYeHH HIH
NOYKHU;, WJIH Yy CyOBEKTa, KOTOPBI MMEET TeHETHYECKYI NPeApPacIONONKEHHOCTh K
pasBuTuio Gubpo3a opraHa WIIM TKaHU; a TaKXKe MPEIOTBPAIIEHHE MJIM MUHHUMHU3AIUIO
pyOLieBaHuUsI TIOCJIE TPABMBbI, BKJIIOUYasi OMIEPaTHBHOE BMEIIATEIbCTBO.

Jlpyrue HapylueHusi, ONOCpPeNOBaHHBbIE TIepeaadeil CUTHAJOB C y4acTHEM
peuentopoB LPA;, B 4aCTHOCTH, BKJIIOYAIOT NEPMATOJIOTHYECKHE HAPYIIEHHUs, OOJb,
3JIOKa4YeCTBEHHbIe U  NOOpokKadecTBeHHble  mnpoiudepaTuBHbIEe  3a00JeBaHUs,
pecnupaTopHbie 3a00JieBaHMs, HAPYIIEHHS] CO CTOPOHBI HEPBHOM CHCTEMBI, CEPAEYHO-
cocynucteie 3a00JieBaHHS, U BOCHAJUTENbHbIe 3a00JIeBaHMS, OXUPEHHE, a TaKKe
PE3UCTEHTHOCTh K UHCYJIUHY.

TepmuH "nepmaTosiOruyeckoe HapylieHHe" OTHOCHTCS K 3a00JI€BAHHUIO KOXKH.
Takue npepMaToNOrM4ecKre HApyIIEHHS  BKJKOYAOT mOposudepaTuBHbIE WU
BOCHAJUTENIbHbIE 3a00JIeBaHMST KOXKHM, TaKME€ KaK CHCTEMHBIH CKJIepO3, aTOMUYECKUM
AepMaTuUT, OyJie3Hble pacCTPOMCTBA, KOJUIAr€HO3, ICOpHa3, CKJIEePOAepMHus,

NCOPHUATUYCCKUE MMOPANKCHUA, ACPMATUT, KOHTaKTHBIH ACPMATUT, SK3€MA, YPpTUKAPU,
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po3samea, 3aXKHBI€HHE paH, pyOueBaHue, runeprpodpuueckoe pyOueBaHue, KEIOUABI,
obonesup Kapacaku, cunapom Illerpena-JlapccoHa, B OCOOEHHOCTH, CHCTEMHBIN
CKJIEPO3.

Tepmun "Oonap" OTHOCUTCS K OCTpoi Oosu, XpOHHMUYECKOW Oonu
HeBponaTuueckoil O6omu. OTOENbHO B3STHIM IPUMEPOM sBIseTcs (UOpoOMHANTHs, B
ocobeHHOCcTH, (QuOpoMHaNrusi, KOTOpas SBJSETCS CleACTBUEM oOOpa3oBaHUs
¢ubpo3Hoit pyOIIOBOI TKAHU B COKPATHTEJNbHBIX MBIIILAX, U OHKOJOTHYeCKast 00Jb.

Tepmun  "3n0KkadyecTBEHHOe W NOOpOKavyecTBeHHOE  mNposudepaTUBHOE
3aboneBaHue" B OCOOEHHOCTH, OTHOCHTCS K 3JIOKAYECTBEHHOMY HOBOOOPa30BAaHUIO, U
KOHTPOJIIO Tpoiudepaluy OMyXOJEeBbIX KJETOK, MHBA3WH W/HJIM METAaCTa3HPOBAHUS
KapLUHOM.

Tepmur "37M0Ka4eCTBEHHOE HOBOOOpa3oBaHUE" OTHOCUTCS KO BCEM THUIIAM
3JI0KAYeCTBEHHBIX HOBOOOpPAa30BaHWU, TaKHUM KakK KapLUHHOMBI;, aJeHOKAapLUHOMBI;
JIEHKO3bI, CAPKOMBI; JTUM(POMBI, MHEJIOMbI; METACTATHUYECKHE THUIIbI 3JI0KAYECTBEHHBIX
HOBOOOpPa30BaHMIl; OMyXOJIH T'OJIOBHOT'O MO3Ta; HEWpOOJacTOMBI, 3J0KAYECTBEHHBIE
HOBOOOpPa30BaHUS TMOJIKEJNYAOYHON JKeNe3bl; 3J0KAYECTBEHHBbIE HOBOOOpPa3OBaHMS
KETYyAOUYHO-KUIIEUHOTO TpPakTa, 3J0Ka4YeCTBEHHbIE HOBOOOPA30BaHUS JIETKOrO;
3JI0Ka4Y€CTBEHHbIE  HOBOOOpa3OBaHUS  MOJOYHON  JKene3bl,  3JIOKAaYeCTBEHHBIE
HOBOOOpPa30BaHUS IMPENCTATENbHON >KeNe3bl; 3JI0KAaYeCTBEHHbIE HOBOOOpPa30BaHUSA
SHIAOMETpPUS;,  3JI0KAUYECTBEHHbIE  HOBOOOpPAa30BAaHUSA  KOXKHU,  3JIOKAYECTBEHHBIE
HOBOOOPA30BaHMsS MOYEBOTrO IMy3BIPs, 3JJ0KAUYECTBEHHBbIE HOBOOOPA30BAHMS TOJIOBBI U
€W, HeHPOIHIOKPUHHBIE OIYXOJH, 3JO0KAYEeCTBEHHBbIE HOBOOOPA30BAaHUS SIMYHUKA;
3JI0Ka4e€CTBEHHbIE HOBOOOpPAa30BaHMS MIEWKM MATKU, OMYXOJU POTOBOHM MOJIOCTH,
OMYXOJIU HOCOTJIOTKH, TOPAaKaJIbHbIE 3JIOKAYECTBEHHbIE HOBOOOPA30BAHHUS, U OMYXOJIH,
UHAYLUPOBAHHBIE BUPYCOM. B OCOOEHHOCTH, TEPMHUH OTHOCUTCS K MeE30TEJIMOMeE
IUIEBPBI, ME30TENHOME OpIOIIMHBI M MeTacTa3aM B KOCTH, a TakKXe OIyXOJsM
TOJIOBHOTO MO3ra, BKJIKOYAas METACTa3bl B T'OJIOBHOH MO3T, 3JJOKAYECTBEHHBIE TIHOMBI,
MYyJIbTH(QOPMHYIO TIHOOIACTOMY, MENYJUIO0JIaCTOMY, MEHHHIHOMY, HelpoOiacToMme;
paKy TOMKENTYIOYHOHM JKeJe3bl, BKJIKOUAas aJeHOKAPLHUHOMY IOJIKEIyIOYHOH
KeJe3bl/aJeHOKAPIIHOMY TPOTOKOB IMMOJKENyAOYHON JKeJie3bl; 3JI0Ka4YeCTBEHHBIM
HOBOOOPA30BAaHUSAM JKEJIYIOYHO-KUIIEUYHOTO TPAKTa, BKJIIOYAsA KAPUUHOMY 000OYHOMN
KHILIKH, KOJIOPEKTAJIbHYIO aZeHOMY, KOJIOPEKTAJIbHYIO aI€HOKapLHHOMY,
METAaCTaTHYECKUH KOJOPEKTAaJIbHBIH pak, ceMelHHbI aneHoMaTo3Hbl nonunos (FAP),

pak XKEJIyaAKa, pakK XKEJIYHOro Mny3bIpsd, XOJAaHTHOKApPLUUHOMY, renaTOUCIJUIIOJISIPHYIO



10

15

20

25

30

71

KapuuHoMy; capkome Kamomu; neiiko3am, BKJIHOYass OCTPbII MUENOOJACTHBIN JEHKO3,
T-kaeTouHbIH JIeliko3 B3pOoCibIX; TuMdpomam, BkiIoudas nuMmpomy bepkurra, numdomy
XomxkuHa, auMpomy MALT-Tunma, u nepBUYHYIO BHYTPHUIVIA3HYI B-KieTOuHyIO
auM@oMy;, paky JIErKMX, BKJIKOYAs HEMEJIKOKJIETOUYHBbIH pak JIErKUX, paKky MOJIOUHOM
JKEJIe3bl, BKJIKOYasl TPHXKAbl HETaTUBHYK  KApLUUHOMY  MOJIOYHOM  JKEJe3bl;
pabmoMuocapkome; paky MpenCTaTeNbHON JKejae3bl, BKIHYAas KaCTPALHOHHO-
PE3UCTEHTHBIH pak MpPEeACTaTeNbHOW >Kelie3bl, MIOCKOKJIETOYHOMY paKy MHINEeBOAA;
IUIOCKOKJIETOYHOUM KapuuHoMe (IOJIOCTH PTa), pPaKy OHAOMETPHUS, KapIHUHOME
IIUTOBUJHON 3JKeNe3bl, BKJIKOUYas NANUWIAPHYK KapLUMHOMY IIUTOBUIHOMN JKEJe3Bl;
METACTaTHYECKUM  THIAM  3JIOKaYeCTBEHHBIX  HOBOOOpa3OBaHUH,  JIETOYHBIM
MeTacTa3aM, paky KOXH, BKJIIOYas MeJaHOMY M METaCTaTUYECKYH MEJIaHOMY, paky
MOY€BOI0 My3bIpsl, BKJIOYas pak CaMOr0 MOYEBOIO MY3bIpsl, YPOTEIHAIbHOKJIETOUHYIO
KapLUHOMY, MHOECTBEHHbIM MHEJIOMaM, OCTEOCApKOME, paKy TrOJIOBbl U LIE€H; U
KapLUUHOMaM IOYKH, BKJKOUYas MOYEYHO-KJIETOUHYIO KapIUHOMY, CBETJOKJIETOYHYIO
MOYEYHO-KJIETOUHYIO KapLUHOMY, MEeTacTaTUYECKYIO MOYEUYHO-KJIETOYHYIO
KapLUHOMY, METACTATUYECKYIO CBETJIOKJIETOUHYIO MOUYEYHO-KJIETOYHYIO KapLUHOMY; a
TaKk)k€ HEHPOIHAOKPUHHBIM ONYyXOJsAM, paKy SAUYHUKOB, pakKky MIeHKH MAaTKu;
OMyXOJIIM pPOTOBOM MOJIOCTHU, OMNYXOJAM HOCOIJIOTKH, TOPAKAJIbHOMY pakKy,
xopuokapuuHome; capkome FOunra; u onyxomnasam, MHAYLUPOBAHHBIM BUPYCOM.
Tepmun  "pecnupatopHoe 3aboneBaHue"”  OTHOCHTCS K  3a00JeBaHUSM,
NOPA’XaKIMUM OpraHbl, KOTOpPbI€ BOBJEUEHbl B MNPOLECC AbIXaHWUSA, TaKUE KaK HOC,
IJIOTKAa, TOPTaHb, €BCTaXHeBbl TPYObl, Tpaxes, OpOHXH, JIerkHe, COOTBETCTBYIOLINE
MBIl (Hapumep, auadparma u MexxpeOepHbie MBIIIIBI) U HEPBbI. PecniupaTopHbie
3a00IeBaHUs BKJIOYAKOT HWHTEPCTULHAJIBHYIO MHEBMOHHIO, aCTMY, OTHOCSIIYIOCA K
T000MYy HAapYLICHHIO JIETKHX, XapaKTePHU3YIOUIEMYCsl BApHALUSIMHU ra30BOr0 MOTOKA B
JErKHX, KOTOpPBIE CBSI3aHBI C CYKEHHEM [bIXaTEJbHBbIX MyTEH, BbI3BAHHBIM JIF0OOI
NpUYUHOW  (BHYTpEeHHEW, BHemWHed uam  o0euMH,  aJJIeprUYecKOd WU
HEAJIJIEPrUYeCKON), BKJIOUYAs PECHUPATOPHBIA JUCTPECC-CHHAPOM B3POCHBIX H
aJIePTHYECKYI0 (SK30T€HHYI) AacTMy, HEaJUIEpTHYECKYI (SHAOTEHHYI) acTMy,
OCTPYIO TSKENYI0 acTMy, XPOHHUYECKYIO aCTMy, KJIMHUYECKYIO acTMy, HOUHYIO acTMmy,
anjnepreH-uHAYLUUPOBAHHYIO  aCTMy, AacCHUPUH-YyBCTBUTEJIBHYIO  acTMy, acTMy
¢dusnueckoro HampsKeHUs, N30KAITHUYECKYHO TUNEPBEHTUIALUIO, acTMmy,
HauaBIIYIOCS B J€TCTBE, aCTMy, HA4YaBLIyIOCS BO B3POCJIOM BO3pacTe, KallJIEBYIO

acTMy, MpO(peCcCHOHANIBHYIO aCTMY, CTEPOUA-PE3UCTEHTHYIO aCTMy, CE30HHYIO acTMY,
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PUHUT, BKJIIOYasi CE30HHBIN aJJIEePrUYE€CKUN PUHUT, KPYTJOTOAUYHBINA ajJjJepru4eCcKui
PUHUT, XpOHHUUEecKoe OoOcCTpykTuBHOe 3a0oneBanHue Jjerkux (XO3JI), Bkirouas
XPOHUYECKUH OpOHXUT MK 5M(pHU3EMy;, BOCTIAJEHHUE IbIXAaTENIbHbIX MyTeH, CApKOUI03,
KHCTO3HBbII (PuOpPO3, THIOKCHIO, M OCTPOE TMOBPEKICHHE JIETKUX U OCTPBIH
pecnupaTopHblii aucTpecc (BKJIKOUYAas BbI3BAHHbIE OaKTepHAJIbHOW MHEBMOHHEH,
TpaBMOW, BUPYCHON nNHeBMOHUeH, npuMmeHeHuem HWBJI, HeneroyHelM cencucom u
acTiipanuen).

Tepmun "HapyuieHHe CO CTOPOHBI HEPBHOU CUCTEMBI" OTHOCATCS K COCTOSHHUSIM,
KOTOPbIE U3MEHSIIOT CTPYKTYPY WMJIH (PYHKIIMOHUPOBAHUE T'OJIOBHOI'O MO3Ta, CIIMHHOTO
Mo3ra wiH nepupeprudeckoil HEpBHON CHCTEMBI, BKJIIOYas, HO HE OrPaHUYHBASIChH
5TuM, Oone3Hb AunblreiiMepa, OTEK TOJIOBHOTO MO3ra, pAacCesSHHBbIH CKJIEpO3,
Heliporiatuu, OosiesHb [lapkUHCOHA, HApPYLIEHHS CO CTOPOHBI HEPBHOH CHCTEMBI B
pe3yJibTaTe TYNOH MJIM XUPYPTHYECKOH TpaBMbl (BKJIKOUAS IOCIEONEPALHOHHYIO
KOTHUTHUBHYIO OUCPYHKIHIO U MOBPEKICHHE CIUHHOTO MO3ra MM CTBOJIA TOJIOBHOTO
MO3ra, ¥ TPaBMY T'OJIOBBI), MUT'PEHb, a TAK)KE HEBPOJOTUYECKNE ACTIEKThl HAPYIIEHUH,
TaKWUX KakK JereHepaTHUBHOE 3a00JieBaHUE MO3BOHOYHUKA U HIIHAC.

Tepmun "cepnedHo-cocyaucToe 3abojeBaHue", KaK HCIOJb3YEeTCs] B HACTOSIISH
3asBKe, OTHOCHUTCA K 3a00JIEBAaHUAM, MOPAKAIOLIUM CEPALIEe I KPOBEHOCHBIE COCY B,
WIM U TO U JIPyroe, BKIKOYAas HO HE OrPAHUYMBASICh 3THUM, apUTMUIO (TIpeACEepPaHYIO
VUTH KeJTYJOYKOBYIO UJIU U TY U APYTYIO);, aT€POCKIEPO3 U €ro MOCIeACTBUS, HIIEMHIO
rOJIOBHOTO MO3ra, yaap, CTEHOKApAHUIO, HApyLIEHUs CEepAEYHOrO PUTMA, HIIEMHUIO
MHUOKap/a; nHGapKT MHOKapAa; aHEBPU3MY CepJla WIH COCYAOB, BKIOYAs aHEBPU3MY
A0PTHI, PETUHAIBHYIO HIIEMHUIO; penepdy3uOHHOE MOBPEKICHUE BCIEACTBUE HINEMUHU
rOJIOBHOTO  MO3ra, cepAala UJAM Jpyroro oOpraHa UAW TKaHU, PpPECTEeHO3;
nepudepuyeckyro OOCTPYKTUBHYIO apTEPUOMNATHIO KOHEYHOCTH, OpTraHa HWJIN TKaHU;
SHAOTOKCUYECKHUH, XUPYPrU4YECKUN WU TPABMATHYECKUN WIOK, THIEPTEH3UIO, MOPOK
KJlamaHa cepjlia, CepAeYHyI0 HeAOCTaTOYHOCTh, HEHOpMajbHOE apTepualbHOe
IaBJIEHUE, IIOK, BA3OKOHCTPUKLHUIO (BKJIIOYAsI CBA3AHHYI C MUTPEHbBIO);, COCYIHUCTHIE
HapylleHusi, TpoMOO03, HEJOCTATOYHOCTb, OTPAHMYEHHYIO OJHHM OpPTraHOM HIIH
TKaHbIO.

Tepmunr "BocmanurenbHOe 3a0osieBaHHE" BKIJIIOYAET IICOPUA3, PEBMATOMIHBIN
apTPUT, BAaCKYJHT, BOCHAJIUTENbHOE 3a00JieBaHHE  KHIIEYHUKA, JE€PMaTHT,
OCTE0apTPUT, BOCHAJIUTENbHOE 3a00JIeBaHHE MBI, BArMHUT, WHTEPCTULHAJIbHBIN

LUCTUT, CKJIEPOAEPMHUIO, IK3EMY, OTTOPKE€HHE TPAHCIIAHTATA MOCJE AJJON€eHHON HIu
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KCEHOTeHHOW TpaHCHJaHTaluu (OpraHa, KOCTHOTO MO3ra, CTBOJIOBBIX KJETOK H
APYTUX KJIETOK M TKaHEeW), peakLHI0 «TPAHCIJIAHTAT MPOTHB XO35MHA», CMELIAHHOE
3a0oneBaHNe COENUHUTENbHON TKaHU, KpacHyl Bojd4YaHKy, auaber [ Tuma,
nepMatoMuo3uT, Gaedbur, cunapom lllerpena, rpanynemaro3 ¢ anruomnatueii (GPA,
rpanyieMaro3 Berenepa), TupeouauT (Hampumep, THPEOUOUT XalIUMOTO H
AyTOUMYHHBIH THPEOUAUT), MUACTEHHUIO I'PABUC, AYTOMMMYHHYI T€MOJUTHYECKYIO
AHEMHIO, XPOHHYECKUN PEeLUUAUBUPYIOUIUN TenaTUT, aJIEPru4eCKUuil KOHbIOHKTUBUT,
aATOMUYECKHUI NEePMATUT, CHHYCHT U BOCIMAJICHHUE, ONIOCPEOBAHHOE HEUTPODHIaMU.

Hpyrue HapylieHHs, Ipu KOTOpbIX uUrpaer possb peuentop LPA,, B wacTHOCTH,
BKJIIOYAIOT PACCTPOWCTBA MPENCTATENbHON JKeJe3bl U MOYEBOrO My3bIPs, TaKHUE Kak
nobpokayecTBEHHAs] THIEPIIA3Us NMPEACTATEIbHON KeJe3bl, 3a00JIeBaHNs, CBA3AHHBIE
C 5030HOPHIBHBIMU W/HiH 0a30pUIBHBIMU W/WIM OEHAPUTHBIMU KIJIETKAMH, W/HIH
PEKPYTHHIOM HEWTPO(UIOB W/UIM MOHOUUTOB HM/UIU T-KIETOK, KapAHOMHOIATHIO,
peMonenupoBaHUEe MHOKapAa, PEeMOAEIMPOBAHHE COCYAOB, HAPYIIEHUS COCYAUCTOM
NPOHULIAEMOCTH, 3a00JIeBaHUS TMOYEK, NANMJUIAPHBI HEKPO3 TMOYKH, MOYEYHYIO
HEOCTATOYHOCTb, OMyXOJIEBBIH poCT, 3a0oyieBaHus OOMEHa BEINECTB, 3y, TJIa3HbIE
OoJie3HH, MaKyJISpHYIO NeTreHepaluuio, SHAOKPUHHbIE HAapYLICHUs, THIEPTHPEOUA03,
OCTEO0IOpO3, CBsI3aHHBIE C AUadeToM 3a0oneBaHus (HepponaTus, pETUHONATHSA ).

Hacrosimee n3obpeTeHne NOMOJIHUTENBHO OTHOCUTCS K COEAMHEHHSAM (opmys
(D), (AI) u (III) nns npuMeHeHus s JiedeHUs 3a00JeBaHUN M HapyLISHUH,
YIOOMSIHYTBIX B HacTosieil 3asBke (B ocoOeHHOCTH, aist JedeHus ¢Gubposa), rae
coenunenue ¢opmyn (I), (I) u (IIT) npeagHazHAYEHO IJIs MPUMEHEHUS] B KOMOUHAIMH
(mubo B onHON (papMaleBTHYECKON KOMITO3UIIUH, JUOO B BUJIE OTAEJBbHOTO JIEYEHHUs) C
ONHUM WJIH HECKOJIbKUMU aHTUPUOpOTHUECKHMMHU cpencTBamMu. lIpumepsl Takux
aHTU(PUOPOTUUECKHX CPENCTB BKJIIOYAT KOPTUKOCTEPOHbl, UMMYHOCYIPECCAHTHI,
B-kxyieTouHBIE aHTATOHUCTHI B YTEPOTIIOOUH.

IMoayyenne coeaunenunii popmya (I), (II) u (I1I):

Coenunennst ¢popmyn (I), (II) u (III) MOKHO MONYYUTH C MOMOIIBID XOPOLIO
U3BECTHBIX JINTEPATYPHBIX METONOB, C IMOMOIIBI) METOAOB, NMPHUBEICHHBIX HHUXKE, C
NOMOIIBI0O METOJIOB, NPHBEICHHBIX B 3KCHEPUMEHTAIBHOM pas3feiie HUXKe, HIU C
NOMOIIBI0  AHAJOTHYHBIX MeTonoB. OnNTuUManbHblEe YCIOBUS pPEAKLUUH MOTYT
BApbHPOBATHCA B 3aBUCHMOCTH OT KOHKPETHO HCIOJb3YEMbIX pPEAareHTOB MM
pacTBOpHUTENEH, HO TaKHE YCIOBHS MOXKET ONpPENeTUTh CIeNHaJucT B JaHHONW o0yiacTu

C MNMOMOIIBK PYTHUHHBIX METOAUK OINTUMH3AIUU. B HCKOTOPBIX CJy4dasax MNOpsAdOK
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NPOBENECHUS HIDKECIENVIOMNX PEaKIUOHHBIX CXeM W/WIW CTaguil KOHKPETHOH
peaKkIuu MOXHO BapbHPOBATH AJISI TOTO, YTOOBI COAEHCTBOBATh MPOTEKAHUIO PEAKIIUU
win n30exaTh HeXXelaTeNbHBIX MPOAYKTOB peakuuu. B olmiel mocienoBaTenbHOCTH
peaku Ui, U3JOKEHHONW HUXKE, POJOBbIE PYIIIbI Rl, Rz, R3, R4, Rs, RS u L siBasoTes
TaKuMH, Kak omnpeneneHo st @opmynsl (I). Ipyrue cokpaiieHus, UCIOJb3yeMbIe B
HacTosiel 3asiBKe, YeTKO OINpeNesieHbl, WIH SBIAIOTCS TaKUMH, KaK ONpEJENIeHO B
SKCIEPUMEHTAJIBHOM pa3jene. B HEeKOTOpBIX ciydasX pOAOBBIE TPYMIIbI R', R’ R’ R’
R, R® u L MOTYT OBITh HECOBMECTUMBIMH C COBOKYINHOCTBIO APYTHX TCPYI,
NPOMJUIIOCTPUPOBAHHOM HA  CXeMax HIke, © modTomy Oyayt TpeboBaTh
ucnonb3oBaHus 3amuTHBIX Tpynn (PG). [lpuMeHeHME 3alMUTHBIX TPYIN XOPOIIO
U3BECTHO B JIaHHOW o0JjacTu TeXHUKH (cM., Hanpumep, "Protective Groups in Organic
Synthesis", T.W. Greene, P.G.M. Wuts, Wiley-Interscience, 1999; P. J. Kocienski,
Protecting Groups, Thieme Stuttgart, 1994). Jlns neneii HacTosimero oOCyKIeHUs
Oyner mpenmnoyiaratbCs, YTO TAKHE 3ALIUTHBIC T'PYIIIBI IPH HEOOXOAUMOCTH HAXOIATCS
Ha CBOMX MeCTax. B HEKOTOpPBIX ClydasiX KOHEYHbIH MPOAYKT MOYKHO JOMOJHHUTEIbHO
MOAU(DUIIMPOBATh, HAaNpUMEp, NyTEM MAHUNYJIUPOBAHUA C 3aMECTUTEISAIMH C
MOJIYyYeHHEM HOBOTO KOHEYHOTO MPOAYKTA. DTHU MAHMMIYJSILHUH MOTYT BKJIIOYATh, Oe3
OTPAaHUYEHUsS] TEePEUYUCICHHBIMU, BOCCTAHOBJIEHHE, OKHCJIEHHUE, alIKUJIUPOBAaHUE,
alUIINPOBAHME, THAPOIU3 U KaTaJIU3UpyeMble MePEXOAHbIM METAJJIOM PEeaKLMu KpocC-
COYeTaHUsl, KOTOPbIe MIUPOKO M3BECTHbI CHELHMAJUCTAM B JAAHHOH OONACTH TEXHUKH.
ITonyueHHBIE COEAMHEHMs] TaKXe€ MOJKHO IPEeBPaTUTb B COJIH, B OCOOEHHOCTH,
(apManeBTUYECKH TPUEMJIEMbIE COJIH, C MMOMOIIbIO CIOC00a, M3BECTHOTO per se.

Coenunenust popmyaa (I), (II) u (III) MoKHO TPOU3BOAUTH C MOMOINBID METOMOB,
NPUBEACHHBIX HHUJXKE, C TOMOINBID METOAOB, NPHBEIEHHBIX B 3KCIMEPHUMEHTAIbHOM
paszene, WM C MOMOINBI) AHAJOTHYHBIX MeTONOB. ONTHMalbHbIE YCJIOBHS pPEaKIUi
MOTYT BapbHPOBATHCS B 3aBUCHMOCTH OT KOHKPETHO HCIIOJIb3YEMBIX PEareHTOB HWJIH
pacTBOpHUTENEH, HO TAKHE YCIOBHS MOMKET ONPENeTUTh CIeNHAaINCT B JaHHOW 00JacTh
C MMOMOIIBIO PYTHHHBIX METOAUK ONTHUMHU3ALHUH.

Coenunenust popmyn (I), (II) u (IIT) HacToOsImero n300peTeHUsT MOKHO MOJTYYHUTh
B COOTBETCTBHM C OOWIEH MOCIEeAOBATENIbHOCTHIO pPEAKLM, H3JI0KEHHOH HUXKE.
OmnucaHbl JUIIb HEKOTOPbIE M3 BO3MOXHBIX MyTEeH CHHTE3a, NPUBOMIIIUX K
coegunenussM ¢popmya (1), (II) u (111).

Coenunenuss @opmynsl (I) monyuaror nmo peakuuu coenuneruss CTpykrtypsl la

wiu Ctpyktypsl 1b ¢ coequnenuem CTpyKkTyprl 2 B pacTBopuTtese, TakoM kak [IM®DA
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TIr'®, XM, EtOAc u T.4., B IPUCYTCTBUH OJHOTO WJHU HECKOJBKUX KapOOKCHIIAT-
akTUBUpyOLUX areHToB, Takux kak SOCI,, (COCl),, POCIl;, EDC, HOBt, HBTU,
TBTU, DCC, CDI, T3P u T.A., u B IPUCYTCTBUU UJIU OTCYTCTBUE OCHOBAHUS, TAKOTO
kak TEA, DIPEA, NaH, K,CO; u T.1. (Montalbetti CA., Falque V. Tetrahedron 2005
(46) 10827-10852; Valeur E., Bradley M. Chem. Soc. Rev. 2009 (389) 606-31).
Ocrarox R* MOXeT mpHCyTCTBOBAaTh HA CTAMMH COYETAHHS HIM MOMKET OBITh BBENEH
Ha OoJiee mMoO3gHEH cTaguM MyTeM 3aMeHbl Br Ha aJKUJIBHYI TPyNnny B YCJIOBUS
peakuuu Herumwu wnam  nyTeM  BBIMOJHEHUS  MOCHENOBATEIbHOCTH  peaKLUs
Cy3yku/ruapupoBaHue, 4YTO HM3BECTHO CIEIUAJUCTy B JaHHOW OOJIACTH TEXHUKHU.
(Matsushita LH., Negishi E. J. Org. Chem. 1982 (47) 4161-4165; Kerins, F. u np. J.
Org. Chem. 2002 (67) 4968-4971).

B cnyudae nonyuenuss coeguHenuin ®@opmynsl I, MOXHO NPOBOAUTH peaKLUU
couetanust Ctpykrypsl la u Ctpykrypsl 1b co CTpykTypoii 2 ¢ yke NpHUCYTCTBYIOLIEH
6oxogoit menbro L-R® = X, umu co Ctpykrypoit 2, rae N HeceT 3alIUTHYIO Tpynny =
X. 3arem, mocne CHATHsS 3aIIUTHl, BBOAAT (YHKUMOHANTBHYK rpynmy R° myrtem
o0pa3oBaHUsI aMUHHOTO, aMUIHOT0, CYyJIb(OHAMHAHOTO, KapOaMaTHOr0, MOYEBHUHHOTO
win cyiabpamunHoro nuHkepa (L), Hampumep, ¢ moMompl crnocoda, HU3BECTHOTO

CIEUAJNCTY B TaHHOHN 00JIACTH TEXHHUKH.

3 R3 )I(
) NH NH " TR
2
N N \ HO )
N

R Y REY 0o @

R1 R1 \RS
CrpykTrypa la CrpykTtypa 1b CrpykTtypa 2

Coenunennst Ctpykrypel la u Ctpyktypsl lb MoryT ObITh KOMMeEpUecKH
OOCTYIHBIMH HJIM MOTYT OBITh TMOJYYEHbl MYyTEM BOCCTAHOBJEHUS COEIUHEHUS
Crpyktypst 3a win Ctpyktypsl 3b B pactBoputene, TakoM kak TT'®, MeOH, EtOH,
iPrOH u 1.1., B mpucyrctBun H,/Pd/C wnu H, / Pt+V/C unu Fe u T.1. (Dolle V. u op.
Tetrahedron 1997 (53) 12505-12524; Mobus K. u# op. Top. Catal. 2010 (53),1126—
1131; W02012/055995). Eciu R' = H u R*= Cl unu Br, Ctpykrypy la u CTpykTypy
1b Take MOXXHO MOJYYHTb MyTE€M XJOPHPOBAHHS WIN OpPOMHPOBAHHUS COEOUHEHUS
Crpyxrypsi 3¢ u Ctpykrypsl 3d N-XT0pCyKUHHUMUIOM WU N-OpOMCYKIIUHUMHAOM C

MOMOULIBIO CIIOC00a, U3BECTHOTO CNELHATUCTY B JAHHONW O00JaCTU TEXHHUKHU.
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R3 R3 R3 R3
N7 NO, N NO, ’\f N NH, N NH;
|

RY N R? _N F N
R R
CrtpykTypa 3a Crpykrypa 3b CrpykTypa 3¢ Crpykrypa 3d
X X
n N mp4 n N.m
o
T T
O
R5 R5
CrpykTypa 4 CrpykTrypa §

Coenunenuss CTpyKTypbl 2 MOKXHO TMOJYYUTb IO peaKLUUHd COEAUHEHUs
Ctpykrypsl 4 ¢ 25% pactBopom NaOH unu konuentpuporanuoit HySO4/AcOH, unu
koHneHTpuposanHoi HCl npu nmoBbllIeHHON TeMIepaType B paCTBOPUTENE, TAKOM Kak
Boga, EtOH wu Tt.a (US20120232026; WO2005/049605;, US20080319188).
Coenunenuss CTpyKTypbl 2 Takke€ MOKHO IOJYYHUTb NyT€M T'HAPOJNU3a COEIUHEHUS
CrtpykTypsl 5 BonabeiM pactBopoM NaOH unu LiOH u T.1. B pacTBOpUTENE, TAKOM KakK

Boga, MeOH, EtOH, TT'® u T.1.

OH OH F F
~NO2 NO NO NO
l\f x 2 N7 2 x 2
I
R RZ N RE Y RZ PN
R1 R1 R1 R1

CrpykTypa 6a CrpykTypa 6b CrpykTypa 7a CrpykTtypa 7b

Coenunennst Ctpyktypsl 3a, Ctpykrypsl 3b, Ctpyktypsl 3¢ u Ctpykrypsl 3d
MOTYT OBITh KOMMEPYECKH MAOCTYNHBIMH MOTYT OBITH TOJYYEHbl IO pEeaKIuu
Ctpykrypsl 6a min Ctpykrypel 6b (rme R' mpencrasmser coboit H mumu F, u R*
npencrtasisier coboit H, ranoren, C,.;-ankun, OMe unn OEt) ¢ xnopaudropamneratom
Hatpuss wunu 2,2-nudrtop-2-(propcynpdonnn)ykcycHoit kucnoroir mpu 60°C wunm
Oosiee BBICOKOU Temmeparype B pacTtBopureie, TakoMm kak IM®A, MeCN u T.1., u B
npucytctBun Na,SOy4 unu ocHoBanus, Takoro kak Cs;COs3, K,CO3 u 1.4, (Thomoson
CS. u op. JFluorine.Chem. 2014 (168) 34-39; Sperry J. B. u op.
Org.ProcessRes.Dev. 2011 (15) 721-725; W02012/055995). Coennnennss CTpyKTypbI

3a, Ctpykrypbl 3b, Crpykrypsl 3¢ u Crpyktypbl 3d Takke MOXKHO HOJYYUTH IO
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peakuun coequHeHu CTpykTypsl 7a unu CTpykTypel 7b ¢ ankoOroisiToM, TaKUM Kak
NaOMe, NaOiPr, B pactBoputene, takom kak TT®, IM®PA u t.n1. (W02010/023181).
B cayuae Crpykrypsl 3¢ u Crpykrypel 3d HUTpPOrpymnmy BOCCTAaHaBIMBAKOT Ha
cienyioueii craauu, ucmomb3ys, Hampumep, H, u Pd/C. Ocratok R’ Takxke MoxHO

BBECTH Ha OoJiee mO3qHEH cTaaruu, NMocCjae aMHUIHOTO COUCTaHUA.

CrpykTypa 8 CrpykTypa 9 Crpykrypa 10 Crpykrypa 11 Crpykrypa 12

Coenunennst Crtpyktypsl 4 u CTpyKTypel 5 MOryT OBITh KOMMEpPYECKH
OOCTYIHBIMH MOTYT OBITH moOJy4deHbl (mJsg n w/mium m > 1) mo peakuuum 2-(2-
rajgorenapun)aneronurpuia (Crpykrypa 8) mnm metun 2-(2-rajoreHaprii)amerara
(Ctpyktypa 9), coorBercTBeHHO, ¢ N-OeH3un-N,N-O6uc(2-xaop3Tuia)aMuHOM uiIu N-
boc-N,N-6uc(2-xnopstun)amuaom npu 60°C wmnm Oojee BBICOKOW TemIiepaType B
pactBopuTtene, TakoMm kak TI'®, u B npucyTcTBUU OCHOBaHUsA, Takoro kak NaOH, NaH
u T.4. Coenunenus Ctpyktypbl 4 u CTpyKTypblI 5 Takke MOXXHO MOJYUUTh IO peaKLUU
2-(2-6pomdenun)aneToHuTpusia ¢ napadhopMaibIerujoM B pacTBOPHUTENE, TAKOM Kak
JIM®A, B npucyrctBuu ocHoBaHus, Ttakoro kak K,COs;, ¢ mocnenyromum TOVY-
KaTaJu3upyeMbiM  |,3-AUNONSAPHBIM  LMKJONPUCOEAUHEHHEM C  KOMMEPYECKH
OOCTYMHbIM N-(MeTokcuMeTu )-N-(TpuMeTUICHIuIMEeTH I )OeH3uaaMuaom B JIXM

(mut.: JP2008110971). dns n = m = 1, coeguneHuss CTpykTypel 4 MOXHO

)
CUHTe3UpoBaTh no peakuuu coeguHeHus Crpykrypsr 10, 11 wmm 12 ¢ 1,2-
OUTAJIOT€HAPUIIOM, TaKUM Kak 1-Opom-2-¢pTopOeH30iy, B pacTBOpPHUTENE, TAKOM Kak
TI'®, B mnpucyrctBuM OcCHOBaHus, Takoro kak KHMDS (WO02012/017359).
ANbTEpPHATHBHO, GPOM-3aMECTHTENb MOXHO 3aMeHHTh Ha R = ankun Ha creayroureii
CTaZAuu B ycJOBUS peakuuu Herumu unu nyTeM BBHINOJHEHUS MOCIEI0BATEIbHOCTH
peakiust Cy3ykW - THAPUPOBAHHE, YTO HM3BECTHO CHEIUAIUCTY B NaHHOH obnactu
TEXHUKU.

B 3aBucumocTu OT mpuponabl (PYHKIMOHAJBHBIX TPYIIN, HPUCYTCTBYIOINHX B

ocratrke R® B Qopmymax (I), (II) u (III), 5Tu GYHKUHOHATBHBIE TPYIIbI MOLYT



10

15

20

25

30

78

TpeOoBaTh BpeMeHHOH 3amuThl. Iloxxoxsdmue 3aIMUTHBIE TPYNIbl H3BECTHBI
CIeUHNAaJUCTy B JAaHHON OOJNacTH TEXHUKHW U BKJIOYAKOT, HANpUMep, OCH3MIBHYIO,
ALUETIIBHYI0 HWIHM TPUAJKUICUJIMIBHYIO TPyNNa s 3alUThl CHUPTA, KETAJIbHYIO
IPYIIY AJsI 3al0UTHI AUOJA, CIOXKHOY(PUPHYIO TPYNNy IJs 3aLIUThl KUCJIOTHI U T.J.
OTH 3allUTHBIE TPYNIbl MOXKHO HCIOJb30BaThb B COOTBETCTBUU C CTaHJAapTHOM
METOIUKOM.

B cayuasx, kornma coegunenuss gopmyn (I), (II) unu (III) monywaroT B BUOE
CMeCH CTEepPEOM3OMEpPOB, TAKMX KaK, B OCOOEHHOCTH, YHAHTHOMEPBHI, CTEPEOU3OMEPHI
MOTYT OBITH pa3fesieHbl C HCIOJb30BAHUEM METOJOB, HM3BECTHBIX CIELUANHCTY B
OaHHOW o0jacTu, Hampumep, NMyTeM OOpa30BaHHMS U PA3NENeHUs] IHACTEPEOMEPHBIX
conelt, mian ¢ momompo BDXXX Ha xupanbHOW HENMOIBUIKHOW (ase, Hampumep, Ha
konoHke Daicel ChiralPak AD-H (5 mkm), kononke Daicel ChiralCel OD-H (5 mxm),
konoHke Daicel ChiralCel OD (10 mxm), kononke Daicel ChiralPak IA wnu IB, nnn
IC, unu ID, unu IE (5 mkwm), xononke Daicel ChiralPak AS-H (5 mMkm) win KoJoOHKe
(R,R)-Whelk-01 (5 mxwm). Tunmuneie ycnoBus xupaipHoil BIXKX mnpencrasisror
coboif nzokparnueckyro cmech smoenta A (EtOH, B mpucyTcTBUM WM B OTCYTCTBHE
ocHoBaHUsA, Takoro kak TEA w/unu AuSTUIIAMUH, WU KUCJOTHI, Takoi kak T@VY), u
smoeHTa B (renTtan). B ycnoBHAX CBEPXKPUTHYECKOH XUIKOCTHOM XpomaTtorpadpuu
(CKXX), smoent A mpeacrtasiser coboit CO, u smoeHTt B mpencrasnser coOoi
U30MPOTAaHO.

JKCcnepUMEeHTAJbHbIH pa3ael

Crnenyromue HUXKE NMPUMEPI HILTIOCTPUPYIOT U300peTeHrne, HO HUKOUM 00pa3om
HE OFPAaHUYHBAIOT €r0 O0BEM.

Bce temmneparypsl ykazansl B °C. KoMMepuecku HOCTYIHbIE HCXOAHBIE BEIIECTBA
UCIIOJIb30BAIM B TOM BHUJE, KaK OHU OBLIU MOJYYEHBI, 0€3 AOMOJIHUTEJIbHONH OYUCTKHU.
Ecnu He yka3zaHO MHOE, BCE peakLUMH MPOBOAWIN B aTMoc(depe a3oTra WUIIM aproHa.
CoenuHeHus ounImanu ¢ moMoibio Qusm-xpomarorpadum Ha cunukarene (Biotage),
¢ momomp mpen. TCX (TCX-npmactuabl or Merck, cumukarens 60 Fjsy), unm ¢
nomombio mnpenapatuBHoit BOXX. CoeauHeHwusi, omucCaHHble B HU300peTeHHH,
xXapakTepu3oBaau ¢ momomso 'H-SIMP (400 MI'i uin 500 MI'n Bruker; xumudeckue
CABUTH TIPUBEAEHBI B M. 1. OTHOCHUTEJIBHO HCIOJNb3YEMOIO PacTBOPUTEIS;
MYJIBTUILUIETHOCTH: $ = cuHrier, d = nayOner, t = Tpumier, q = KBaApyIuieT, quint =
KBUHTYIUIET, hex = rekcer, hept = remrer, m = MyJbTUIJIET, br = MMHPOKHH,

KOHCTAHTBl B3auMOJeHcTBUs npuseneHsl B '), n/unu ¢ nmomoupo XKXMC (Bpems
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yaepkaHus tg MPUBEIEHO B MUH, MOJIEKYJIsIpHAsi Macca, MOJIyueHHasi U3 MacC-CIeKTpa,
NpUBEAEHA B I/MOJIb), HCIIOJIb3Ysl NEPEUYHCIEHHbIE HUXKE YCIOBHUS.

KXMC ¢ xucnoit cpenoit

KXMC-1: Waters Acquity Binary, Solvent Manager, MC: Waters SQ Detector,
IMJ: Acquity UPLC PDA Detector, UJICP: Acquity UPLC ELSD. Kononku:

Acquity UPLC CSH C18 1.7 mkm 2.1x50 mm ot Waters, TepMOCTaTHpOBaHHAs B
Acquity UPLC Column Manager npu 60°C. Dmwoentsl: A: H;O + 0.05% mypaBbuHOMU
kucnotsl; B: AcCN + 0.045% MK. Meron: I'paguent: 2% B 98% B 3a 2.0 mun.
IMorok: 1.0 ma/mun. JerextupoBanne: Y@ 214 um u UJICP.

AKXMC-2: Aligent 1100 cepun ¢ Macc-CIEKTPOMETPUUECKUM JAETEKTUPOBAHUEM
(MC: Finnigan, onnokBaapymnoibhbiii). Kononka: Zorbax RRHD SB-Aq (1.8 mkm, 3.0
x 50 mm). Ycnosusi: MeCN [amroeHT A]; Bona + 0.04% T®VY [>nroent B]. I'paguent:
95% B — 5% B 3a 5 muH (nmotok: 4.5 ma/MuH)

IIpenapatusHas BOXX c¢ kucnoii cpenoi

Hpen-B2)KX-1: Kononka: Waters XBridge C18 (10 mkMm, 75 x 30 wmm).

Yenosusi: MeCN [amroeHT A]; Boga + 0.5% MypaBbuHON KuCIOTBEI [37110€HT B].
I'paguent: 95% B — 5% B 3a 5 mun (morok: 75 mia/mun). JleTekTupoBaHue:
Y®/Bugum. + MC

Mpen-B2)KX-2: Kononka: Waters Zorbax SB-Aq (5 mxm, 75 x 30 wmwm).
VYenosusi: MeCN [amroent A]; Boma + 0.5% wmypaBbuHONH KHUCIOTHI [3710eHT B].
I'panuent: 95% B — 5% B 3a 5 mun (morok: 75 ma/muH). JleTekTHpoBaHUE:
Y®/Bugum. + MC

IIpenapatusHas BOXX ¢ ocHOBHOI cpenoit

Mpen-BY)KX-3: Kononka: Waters XBridge C18 (10 mkMm, 75 x 30 wmm).

Ycaosus: MeCN [amroent A]; Boma + 0.5% NH4OH [>nwoent B]. I'paguent:90% B —
5% B 3a 6.5 muH (notok: 75 mi/mun). JlerektupoBanue: Y ®/Bugum. + MC

PanemaTbl MOXHO pa3fenuTbh Ha HMX 3HAHTHOMEPBI, HAMPUMEpP, C IMOMOIIBIO
npenapatuBHoii BOXX (komonka: ChiralPaK AS-H 30 x 250 mwm, 5 mxm, 20% iPrOH
B cBepxkputudeckom CO,)

Cokpainesus (B KOHTEKCTE HACTOSILIEH 3asIBKH):

Ac aleTun
AcOH YKCyCHasl KHCJIOTa

BOJIH. BOJHBIN
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BINAP
Boc
Boc-D-Glu-OtBu

Bn
BSA
Bu

CDI
Cs,COs3
DBU
DCC
AXM
DIPEA

DMA
DMAP
TIM®A
JAMCO
EDC
9KB.

Et
EtOAc
EtOH

IPUM.

HATU

HBTU

HCI
HOBt
B2XX
H,S0,
iPr

80

2,2'-0uc(nupenunnpocduno)-1,1'-6unadptun
mpem-0yTOKCUKapOOHUI

CIOXHBIN 1-mpem-0yTunossiii 3¢up Boc-L-rinyramunosoit
KHCJIOTBI

OeH3um

ObIuMii CHIBOPOTOYHBIN albOYMUH

OyTun, Takou Kak B mpem-Bu (= TpeTu4yHbIH OyTHI)
KapOOHMWITUUMHUA30JT

KapOOHAT Le3ust
1,8-nuazadbunukino[5.4.0]yanen-7-ex
OULIUKJIOTEKCHIKApOOIUIMHU

OUXJIOPMETaH

OUU30TMPONMUISTHIAMHAH, OCHOBaHUE XIOHUTA,
STHJIHU3ONPOIUIAMIH

OUMETUIIAeTAMHUA

4-nUMEeTUIAMUHOTTUP UAMH

nuMeTuadhopMaMu

OUMETHIICYIb(OKCUA
N-(3-gumernnamunonponui)-N'-3TunkapooguuMuA
5KBUBAJIEHT(-bI)

stun (Hanpumep, B OEt: aTokcu)

STHJIALIETAT

3TaHOJ

npumep(-b)

gac(-bl)

rekcapropdpochar  1-[Ouc(mumernnamuno)metruieH|-1H-
1,2,3-tpuazono[4,5-b|nupununuii 3-okcuna
rekcadpropdocdar O-(6enzorpuazon-1-um)-N,N,N' N'-
TETPaMETHIIYPOHHS

XJIOPUCTOBOJOPOHAS KHUCIIOTA (CONsIHASI KUCIIOTA)
l-rugpokcnOeH30Tprua3on

BBICOKO3( PeKTHBHASA KUAKOCTHAA XpomaTorpadus
CepHasi KUCJIOTa

U30MPOMHUI
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KHMDS
K»,COs3
KXMC
JUT.

LPA
LPAR,
Me
MeCN
MeOH
NaBH,
NaH
NaOtBu
Na,SO,
NMM
POCI;
Pd,(dba)s
Pd(OH),/C
Pd(OAc),
nper.
K.T.
HACBIIL.
TBME
TBTU

TEA
TOY
To
TCX
T3P

trR
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OUC(TPUMETHIICUIIVII)aMU] KaJTusi

KapOOHAT KaJus

JKUJKOCTHAsi XpoMatorpadus — Macc-CreKTpOMeTpus
auTeparypa

nuzodochaTunHas KucioTa

peuentop 1 nu3zodochaTuaHON KUCIOTHI
Metun (Hanpumep, B OMe: MeTOKCH)
ALETOHUTPUIT

METaHOJI

Ooporuapum HaTpUs

THAPUI HATPHUSI

mpem-0yTOKCU HaTPUs

cynbdar HaTpus

N-metunamopdonux

bochopunxiopun
Tpuc(nudeH3mnaeHaneToH )aunaaianuii(0)
TUAPOKCHUA NAJJIausl Ha yTiie

aneraTa rnajuiaaus

npenapaTuBHas

KOMHaTHas TeMIeparypa

HACBIIIEHHBIN

mpem-0yTUIMETUIIOBBIH 3 up
teTpadTopoopar 2-(1H-6enzorpuaszon-1-un)-1,2,3,3-
TeTpaMeTUIYPOHUS

TPUSTUIIAMHIH

TpUPTOPYKCYCHASI KHCIOTA
TeTparuapodypan

TOHKOCJIOHHAas XxpomaTtorpadus
nponuiipochOHOBBIH aHTUIPUL

BpeMs yaepKaHUus
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Honayuyenue IIpomeKyTOUYHBIX COCTUHEHUH

IIpome:xxyTouHoe coenuHeHue 1.A: 2-MeTOKCH-6-MeTHJIANHPHUAUH-3-AaMUH

Cranus 1. B nepememuBaemyro cycnensuto NaH (60% nucnepcust B macie, 256
mr, 6.39 mmounb) B 6e3ogaoM TI'® (10 mu) mpu 0 °C mo xamnam go0aBIsSIOT METAHOI
(256 Mk, 6.39 MMOJb), U NOJYYEHHBIH B pPe3yJbTaTe PAcCTBOpP MEPEMELINBAIOT B
teuenue 0.5 4. K a3ToMy pacTBOopy mo Karuisim 100aBisoT pacTBop 2-¢pTop-6-meTni-3-
HutponupuanHa (1.0 r, 6.09 mmons) B 6e3BogHom TI'® (5 mu). [Tocne 3aBepeHus
nobapieHus pactBop mnepememuBarT npu 0 °C B Tedenuwe 0.5 4, moclie 4ero HarOT
HarpeTbCcs OO0 TeMIepaTypbl OKpykarwomed cpensl. PeakIUOHHYIO  cMechb
MEPEeMEUINBAIOT MPU TEMIEpaType OKpPyKawIlel cpensl B TeueHue 18 4, racsat BOOoOu
(30 M) w BomHBIM cnod skcTparupyroT ¢ nomombo EtOAc (3 x 50 wm).
OObenuHEeHHBIE OPTaHUYECKHE 3KCTPAKTHI MPOMBIBAIOT COJIEBBIM pacTBOpoM (30 mi),
cymar Hax MgSOy, GUIBTPYIOT U KOHLIEHTPUPYIOT B Bakyyme. 2-MeTokcu-6-mMmeTui-3-
HUTPOTUPUANH TOCJE OYHCTKH ¢ momolnbio npen-BOXX (nmpen-B2XKX-3) nonygaroT
B BHE XKeaToro mMacia (539 mr, Bexoxn 53 %). "H SAIMP (400 MI', IMCO D6) ¢: 8.34
(d, /J=81Tnu, 1 H),7.09(d,/J=8.1Tn, 1 H), 4.01(s,3 H), 2.51 (s, 3 H).

Cranus 2. K  nmerasupoBaHHOMY  pacTBOpY 2-MeTOKCH-6-MeTuI-3-
Hutponupuauna (539 mr, 3.21 mmonab) B meranose (10 mn) nobasmstor PA(OH),/C
(255 mr) ¢ nmocnenyromum nodasiaeHneM popmuata aMMOHHUsA. PeakIMOHHYIO CcMech
nepememuBaroT npu S5S0°C B Teyenue 20 4 u 3aTreM QUIBTPYIOT Yepe3 (GUIBTP
Barmana u ymnapuatot. Octatok pactBopsitoT B EtOAc (30 mi) u opraHU4YecKHit
pacTBOp mpoMbIBalOT Haceim. pactBopom NaHCOs; (15 wmi) ¢ mocnenyroinei
MPOMBIBKOI coJieBbIM pacTBopoM (15 mur). Opranudeckyw ¢asy cymar Hag MgSOy,
GUIBTPYIOT U YIIAPUBAKT C MOJyYEHHUEM 2-MEeTOKCU-O-MeTunnupuauH-3-amuna I-1.A
B Buae skenroro macia (199 wmr, Beixon 45%). XKXMC-2: tg = 0.38 wmuH, [M+1]+
139.13; 'H SIMP (400 MI', IMCO D6) 6: 6.78 (d, J = 7.5 T, 1 H), 6.54 (d, J = 7.5
I'm, 1 H), 4.65 (s, 2 H), 3.82 (s, 3 H), 2.23 (s, 3 H).
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IIpomexxyTouHoe coeauHenue 1.B: 2-H30NpoONoOKCcH-6-MeTHANHPHANH-3-AaMHH

2-U3onponokcu-6-merunnupuani-3-amua  1-1.B CHUHTE3UPYIOT, HCHOJB3Ys
METOAUKY, omucaHHyro aias I-1.A, ucxoas U3 KOMMeEpYeCcKH AOCTymHOro 2-grop-6-
METHUJI-3-HUTPONMUPUANHA U U30NPONAHOJIA. '"H AMP (400 MI'u, AMCO D©6) od: 6.77
(d,J=75Tu, 1 H), 649 (d, J=75Tu, 1 H), 522 (m, 1 H), 4.53 (s, 2 H), 2.21 (s, 3
H), 1.27 (d, /J=6.2T1, 6 H).

IIpomexyTrounoe coeaunernue 1.C: 2-(nupropmMeToKcH)-6-MeTHINHPUAHH-3-
AMHH

Cragusa 1. Cycnen3uro 6-metun-3-uurponupuaun-2-omna (10 r, 61.6 mmons) u
Na;SO4 (21.89 1, 15.4 mmonb) B MeCN (250 mu) HarpeBatoT no 60°C u mo xamisim
nobasnsrT 2,2-nudrop-2-(propcynbdonun)ykcycHyro kuciory (8.8 mia, 80 Mmounb) B
TeueHue 10 MuH. PeakIHOHHYK CMeCh NMEPEMEIINBAKOT €l1e B TeUEHUE 4Yaca U 3aTEM
racat 3M pactBopom NaOH (250 ™Mi) M aumeTOHUTPHI YAAISAIOT B BaKyyMe.
OcraBmyrocss BOAHYIO dYacThb 3KcTparupyrorT ¢ nmomombto EtOAc (3 x 200 w).
OObenuHeHHBIE OpraHUYecKHe HSKCTPAKThl NPOMBIBAOT Bomoil (50 wiu) c
NMoCJieAyomel MpOMbIBKOW cosieBbiM pactBopoM (100 mur), cymar Ham MgSOy,
GUABTPYIOT M KOHIEHTPUPYIOT B Bakyyme. JKenToe Macio OYHMINAIOT C MOMOINBIO
kKosioHouHON xpomarorpaduu (Biotage, rentan:EtOAc ot 1:0 no 1:1) ¢ monyuenuem
2-(nupTOpMETOKCH )-6-METUN-3-HUTPONIUPUANHA B BHUIE JKEJITOrO Macja, KOTOpOe
kpuctanmusyercs npu crosuuu (10.9 r, Boixon 85 %). 'H AMP (400 MI'u, AMCO D6)
0:851(d,J=82Tu, 1H),782(t,J=713Tu, 1H),739(d,J=82Tu,1H),337
(s), 2.55 (s, 3 H).

Cragus 2. K 2-(gudpropmerokcu)-6-metun-3-uurponupuauny (4.65 r, 22.8
MMOJIb) B AerasupoBaHHoM metanosie (100 mn) nobasnsror 10% mannanuii Ha yrie ¢
50% Bnaxsa. (350 Mr), W peakUUOHHYI CMeChb THAPUPYIOT NpU arMochepHOM
naeieHun B TeueHue 18 u. Cmech ¢QuabTpyroT uepe3 HabOupky unenuta. HabOusky
npoMbIBatOT ¢ oMoy TI'® (3 x 10 M) U opraHUYEeCKUi pacTBOP KOHIEHTPUPYIOT
B BAaKyyMe C moJy4deHueM 2-(nudTopMeTrokcH)-6-meruwianupuaus-3-amuaa I-1.C B
BHUJIe OJIETHO-JKEJITOrO Macjia, KOTOPOe KPHUCTALIN3yeTcsl nmpu cTossHUU (4.1 T, BBIXOJ
92 %). IKXMC-2: tg = 0.75 mun, uer maccsl; 'H SAMP (400 MI'n, CDCl3) d: 7.52 (t, J
=735Tu, 1H), 69 (d,/J=78Tu,1H),677(d,J=78Tn,1H), 2.36(s, 3 H).
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IIpomexyTouHoe coequHenune 2: 1-0ensruapuii-3-(2-6pompenuni)aseTuana-3-
Kap0OHOBAsI KHCJIOTA

Cranus 1. K pactBopy KOoMMepuecku aoctynHoro 1-Opom-2-¢propbensona (5 r,
28.6 mmoaib) B TT'® (60 mn) nobasnswoT 1-Oensruapunazerunun-3-kapobouutpui (10.6
r, 429 mmonb) u 95% KHMDS (10.3 wmna, 42.9 mmoiab). PeakunoHHYK CMeCh
OCTaBJIAIOT IEepeMeIlNBAaThCA IPU KOMHATHOW TeMIepatype B TEUYEHHE HOYM.
PeakIMOHHYI0 CMeCh 3aTeM KOHLEHTPHPYIOT B BaKyyMe 10 Maciia, pa3OaBisiOT C
nomombio EtOAc (100 mn) u nmpombiBatoT Boao# (2 x 50 mu). Opranudeckyro dasy
cymatr Haa MgSOs; u KOHUEeHTpUpyT B BakyyMe. Cplpoe BEIIECTBO OYHLIAIOT C
nomombto npen. BOXKX (ycnosus npen-B2XKX-2) ¢ monyuennem 1-6en3ruapun-3-(2-
opomdpenmn)azeTuaua-3-kapOOHUTpUIIA B BUAE OekeBOro Teepaoro Bemectsa (7.64 r,
BEIXOA 66%). 'H SIMP (400 MI'n, IMCO D6) 6: 7.70 (d, J = 7.9 T, 1 H), 7.47-7.42
(m, 6 H), 7.36-7.31 (m, 5 H), 7.25-7.21 (m, 2 H), 4.56 (s, 1 H),3.98 (d, /=8.0 T, 2
H), 3.49-3.42 (m, 2 H).

Cragma 2. K  pacrBopy  1-Oensruapun-3-(2-6pombenunn)azeTunns-3-
kapOonutpuiaa (7.2 r, 17.9 mmons) B 3Tarose (80 mia) nodasmsror 25% NaOH (40 mu).
Peaknuonnywo cmech nepememuBaroT npu 80°C B Teuenue 3-4 nHel (peaxkuuio
KOoHTpOupYyIT ¢ nomombio XKXMC) u 3arem oxnaxaaroT 1o 0°C u nogkucnsot 2M
BonH. pactBopoM HCIl. Cmech skctparupyroT ¢ nomoubio EtOAc (2 x 200 mu), cymar
Hax MgSOy, ¢unbTpyror u ynapupaiT. Chelpoe BELIECTBO OYHINAIOT C MOMOIIBIO
KOJIOHOYHOH Xpomartorpadpuu (smwoeHt: JAXM/MeOH 9:1) ¢ nonydeHuem 1-
OeHsrunpui-3-(2-6pomdpenun)azeTuauH-3-kapOOHOBOH KucIOThl I-2 B Buae kenToi
nensl (6.37 T, BbIXOX 84%). KXMC-2: tg = 0.83 mun, [M+1]" 423.99; 'H SIMP (400
MTI'u, AIMCO D6) 6: 7.54 (d, J=7.8Tu, 1 H), 7.43-7.41 (m, 4 H), 737 (d, J=4.2 I'n,
2H),729(t,J=73Tu,4H),7.21-7.17 (m,3 H), 447 (s, 1 H),3.88(d, J=7.8Tn, 2
H),336(d,J=7.7Tn, 2 H).

IIpomexyTouHoe coequHenune 3: 1-0eHsruapuii-3-(2-opompenuni)azeTuana-3-
KapOOHWJ XJIOpHJ

1-bensrunpuin-3-(2-6pomdenun)azetuann-3-kapobonosyro kucioty I-3 (538 wr,
1.38 mmonb) pactBopsitor B JAXM (10 mu). [JoGasmstor Ttpum kamau JIM®PA ¢
nocaenymum nodasiaenneM TuoHmiaxygopuaa (0.5 mu, 6.9 MMONb), B PEAKIHOHHYIO
cmech nepememnBatoT pu S0°C B Teuenne 1 4 (peakiui0 KOHTPOJIUPYIOT C MOMOIIBIO

KXMC). PeaknuoHHYH0 CMeCh 3aTeM yIapUBAKOT C IMOJydeHHEM ChIporo 1-
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O6ensruapuin-3-(2-6pomdpennn)azerunun-3-kapobonun xnopuna I-3 B Buge Bocka (620
MT), KOTOPBIHA HCIONB3YIOT KaK TAKOBOH nanee.

IIpomexyTouHoe COeJHHEHHE 4: 1-(mpem-6yToxkcukap0ooHnu)-4-(2-
u3onponuageHua)nunepuauH-4-kapooHoBasi KHCJI0TA

Craaus 1. Cmech KOMMepUecKH A0CTymHOTO 2-Opompenunaneronurpuna (10 r,
51 mmonb) u ruapocynbdara terpabyrunammonus (1.77 r, 5.1 mmons) B 60 ma TI'® u
90 mn 50% Bonmuoro pactBopa NaOH HarpeBaroT ¢ OOpaTHBIM XOJIOAUJIBHUKOM B
teuenue 10 wmun. Ilocne storo pobGamnsrT rugpoxjopun N-Oenzmn-N,N-Ouc(2-
xjopaTmwin)amuHa (15 r, 56.1 mMMmonib) mpu K.T. U CMeChb HarpeBalT ¢ OOpaTHbIM
XOJIOJMJIBHUKOM B T€UEHHE HOUYH. BBIMONHSAIOT OXJaXAEHUE A0 K.T. C MOCIEAYIO UM
paszbasnennem Bonoii (120 mur) u skcTparuposanuem ¢ nomoubo EtOAc (2 x 200 mu).
OObenuHEeHHBIE OPraHUYEeCKUEe SKCTPAKTHI MPOMBIBAIOT COJIEBBIM pacTBopoM (100 mi),
cymar ¢ nomoinbo MgSO,, U KOHUIEHTpupyoT B BakyyMme. Cblpoe coequHEHHue
KPUCTAJLIU3YIOT u3 ALlETOHUTPHUIIA c MOJIy4eHUEM 1-6en3un-4-(2-
Opomdennn)nunepuaun-4-kapoonurpuna (12.6 r, Bexox 69%) B BHAe Oenoro
KpucTanmuueckoro semectsa. 'H AMP (500 MI'u, IMCO D6) d: 7.75 (dd, J; = 1.3
I'm, /,=79Tu, 1 H),755(d, Ji=1.6TIn,J,=81TIn,1H), 748 (td, /1 =1.3 T, J,
=74Tu, 1 H), 7.35-7.32 (m, 5 H), 7.30-7.25 (m, 1 H), 3.58 (s, 2 H), 3.01-2.98 (m, 1
H), 2.98-2.95 (m, 1 H), 2.54-2.52 (m, 2H), 2.43-2.39 (m, 2 H), 2.00 (td, J; = 3.4 I'y,
J,=12.8Twu, 2 H).

Crapus 2. Cwmecp 1-0OeH3uin-4-(2-Opomdenun)nunepuant-4-kapOoHUTpHIA
(29.4 1, 82.9 MMONb), YKCYyCHON KHCIOTHI (75 MJ) U KOHLEHTPUPOBAHHOU CepHON
kucaotel (75 mi) B Bome (75 MJj) mepeMemuBarOT ¢ OOpPATHBIM XOJOOUJIBHUKOM B
TeueHue 4 nHel (peakuuo KOHTPOaupyroT ¢ nomombo KXMC). PeakuuOHHYIO CMeCh
3ateM pasbasysitor Bomod (50 mu) m 25% BomubiM pactBopom HCI (50 mu) m
nepememuBaroT B Tedenue 15 wmunH. JloGasasror TBME (100 wmui). Cwmech
nepeMelNBalOT B TeueHHue eue 15 MuH U Bbiaep:xkuBaroT npu 4°C B TeueHUe HOYHU.
benplii ocanok OTPUIBTPOBBIBAIOT, MpOMBIBaOT ¢ mnomompo TBME u cymar B
BakyymMe ¢ mnodydeHueMm 1-OenHsmn-4-(2-Opomdenunn)nunepuanH-4-kapOoHOBOM
kucinotel (22.1 r, Beixon 71%) B Bume Oenmoro mopomka. KXMC-2: tg = 0.72 muH,
[M+1]"374.17 u 376.18.

Cragusa 3. 1-ben3un-4-(2-Opomdennn)nunepuant-4-kapOoHoByrw kuciaorty (10
r, 26.7 MMOJb) U CJIOXXHBI NMHHAKOJOBBIA 3pUpP HU30MPONEHUIOOPOHOBONH KHCIOTBI

(15.1 mn, 80.2 mmonb) pacTBOpsArT B auokcane (120 mu) u Bome (60 mu). 3arem
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nobapisiroT Tpukanuiipochar (29.9 r, 134 mMmonp) ¢ mocieayrmuM aoOaBIeHHEM
anerata namnanus (300 mr, 1.34 mmone) u au(l-anamantun)-u-Oyrundocpuna (969
Mmr, 2.67 Mmoinb). Jlera3upoBaHHYI pPEaKIMOHHYIO cMech HarpesairoT npu 100°C B
TeueHHue HOYM (peakuuo KOHTponupyroT ¢ nomoinbio KXMC). PeakiiuoHHyoo cmech
pasbasisiror ¢ momombio EtOAc (200 mu) u skcrparupyiot 2 H. pactBopom HCI (20
mi). Kucnyw Bonaywo ¢aszy skcrparupyroT ¢ nomombio EtOAc (3 x 150 mu). Bee
oprannyeckue (aszpl oObenuHsAOT (650 MI), MPOMBIBAIOT COJEBBIM pacTBOpoM (20
i), cymar Hax MgSO4, QuAbTPYIOT W yHmapuBamT C TMOJYYEHHEM CBIPOTO
COEAMHEHUs, KOTOpOoe oyuIanT ¢ nomowmpio npen. BOXKX (ycnoBus npen-BOXKX-3)
¢ nonyyeHueM 1-OeH3mi-4-(2-(mpon-1-eH-2-mn)peHmn)nunepuanH-4-kapOoHOBOM
kucinotsl I-4 B Bune OexeBoro TBepaoro Bemectsa (8.4 r, Beixon 93 %). 'H aMmP (400
MTI', AIMCO D6) 6: 12.70 (s, 1 H), 7.44 (d, J=7.9Tu, 1 H), 7.33-7.18 (m, 7 H), 7.01
(dd, 1 =12Tu, /b =73Tn, 1 H), 510 (s, 1 H), 4.71 (s, 1 H), 2.43-2.38 (m, 4 H),
2.34-2.31 (m, 2 H), 2.13-2.11 (m, 2 H), 2.01 (s, 3 H).

Cranus 4. JlerazupoBaHHYIO CMeCh 1-6en3un-4-(2-(npon-1-en-2-
wi)beHun)nunepuaua-4-kapoonosoit kucnotsl (8.4 r, 24.8 mmonb) u Pd/C 10% - 50%
BiaxH. (2 r) B cmecu MeOH/TI'® 1:1 (200 mi) rugpupyroT npu K.T. B TedeHUue 4 nHel
(peakumto koHTpONUpyOT ¢ mnomombio JKXMC). Cmech nerasupyroT aproHow,
GuabTpyOT yepe3 HaOUBKY LieNUTa, NTPOMBIBAIOT ¢ moMouipio TI'®, cymar Hax MgSO,
U yIOapuBarwT ¢ mnosydeHueMm 4-(2-uzonponuideHrn)nunepuanti-4-kapOoHOBOH
KuCoThl (5.6 T, Beixoa 92%) B Buae 0eoro TBEpAOro BELIECTBA. '"H AMP (400 MTI'q,
JAMCO) 6: 9.06 (s br, 1 H), 7.38 (dd, /1 =1.4Tu, J,=78Tu, 1 H), 7.31-7.27 (m, 2
H), 7.24-7.16 (m, 1 H), 3.44 (s br, 1 H), 3.27-3.12 (m, 5 H), 2.38 (m, 2 H), 2.20-2.12
(m, 2 H),1.14(d,J=6.7Tu, 6 H).

Cragua 5. Cmech 4-(2-uzonmponundeHun)nunepuanH-4-kapOOHOBOH KHCJIOTHI
(5.65 r, 23.2 mmons), DIPEA (13.6 ma, 79.7 mmons) u Bocy,O (4.8 1, 21.9 mmounb)
NepPEeMEIINBAOT MPHU K.T. B TeUueHUe 24 4. 3aTeM N00aBISAIOT BOAY C MOCIEAYIOLIUM
nobasnenuem 1 H. HCl ¢ nenpto nosectu 3Hauenue pH mo 1. PeakumonHyro cmech
yeTbIipe pasa s3KcTparupyror ¢ nomombio AXM (4 x 200 mn). OObenuHEHHBIE
3KcTpakThl cymar Hax MgSO4, QuiapTpylOT M ynmapuBarwT ¢ mojydeHuem 1-(mpem-
OytokcukapOoHu)-4-(2-uzonponuiadeHmn)nunepuant-4-kapobonosoii kuciaorer I-4 (9
I, KOJMYeCTBEHHBIH) B BUe XkeaToro Macia. 'H SIMP (400 MI'y, IMCO D6) 6: 12.73
(s, 1 H), 7.36-7.31 (m, 2 H), 7.26-7.23 (m, 1 H), 7.18-7.14 (m, 1 H), 3.75-3.65 (m, 2
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H), 3.32-3.25 (m, 3 H), 2.28-2.20 (m, 2 H), 1.89-1.77 (m, 2 H), 1.41 (s, 9 H), 1.14 (d,
J=6.6Tn, 6 H).

AnprepHaTuBHO, I-4 MOXHO MOJYYUTHP M3 KOMMEpPYECKM IOCTYMHON 4-(2-
Opomdpenun)-1-(mpem-ObyrokcukapOoHua)nunepuanH-4-kapOOHOBON KHCIOTHI:

Cranus 1. 1-(mpem-bytokcukapOonun)-4-(2-(npomn-1-en-2-
wi)eHu ) Munepuana-4-kapOOHOBYI0  KHCJIOTY  MOJYyYalT H3  KOMMEpPUYECKH
noctynHou 4-(2-6pomdenun)-1-(mpem-6yroxcukapOoHI)MUNEepUANH-4-KapOOHOBOII
KUCJIOTHI, Clenys MeTonuke, onucanHou mus I-4, cramus 3 (Beixon 59%). 'H aMmP
(400 MI'u, IMCO D6) 6: 7.44 (dd, /1 =1.5Tn, J, =8.0Tn, 1 H), 7.30-7.22 (m, 2 H),
7.05(d, /i =18Tn, J,=72Tu, 1 H),514(,J=1.6Tu, 1 H),4.75(d,J=1.0Tmn,
1 H), 3.54-3.48 (m, 2 H), 3.32-3.15 (m, 2 H), 2.27-2.23 (m, 2 H), 2.06-2.00 (m, 5 H).

Craaus 2. JlerasupoBaHHyK cMmech |-(mpem-Oytoxcukapbonun)-4-(2-(mpon-1-
eH-2-un)penun)nunepunud-4-kapbonosoir kucaorel (986 mr, 2.85 mmonp) u Pd/C
10% - 50% BnaxH. (100 mr) B cmecu MeOH/TT'® 1:1 (60 ma) ruapupyrT MpHU K.T. B
teueHue 1 u (peakuuro koHTponupyrT ¢ nomompbio JKXMC). Cmecr nerasmpyroT
aproHoM, UIBTPYIOT Uepe3 HAOUBKY HEeUTa, MPOMBIBAIOT ¢ momolnbio TI'®, cymar
Hang MgSO4 wu ynapuBaroT ¢ mnoaydeHueM 1-(mpem-OytoxcukapOonmn)-4-(2-
uzonponmipeHun )nunepunuH-4-kapbonosoit kuciorel I-4 B Buge Oenoit mensr (923
Mr, BeIxod 93%).

IIpomexyTouHoe coeauHenue S: 1-0eH3HI-3-(2-OpomMdeHHI)NHPPOTHIUH-3-
Kap0OHOBAsl KHCJIOTA

Cranus 1. ITapadopmansaerun (2.17 mu, 14.8 mmons) u K,CO; (1.37 r, 9.9
MMOJTb) n00aBIsIIOT K pacTBoOpy KOMMEPYECKH OOCTYITHOTO 2-
opompenunaneronurpuna (1.32 ma, 9.9 mmons) B MDA (60 mi). PeakuMOHHYIO
cmech nepememuBaroT npu 80°C B Teuenwe 1 Houm. Ilocne oxnmaxnaeHuss N0 K.T.,
nobasnsroT Bony (100 M) u BOmHBINA cyOW 3KcTparupyrT ¢ nomombio EtOAc (150

mia, 50 wmi). OObenuHEHHBIE OPraHMYECKHE OJKCTPAKTBI IPOMBIBAIOT COJIEBBIM

pactBopom, cymatr Hax MgSO,, ¢uneTpyroT u ynapuBarT. Chipoe COenMHEHUE
ouniamT ¢ nomombio npen. BOXX (ycnosus npen-B2XKX-3) ¢ monyuenuem 2-(2-
6pomdernn)akpunonutpuna (561 mr, Beixon 27%) B BHae opaHkeBoro macma. 'H
SAMP (400 MI'u, AMCO) ¢: 7.77-7.74 (m, 1 H), 7.53-7.48 (m, 2 H), 7.42 (ddd, J, =
29Tn,/;,=63T1,J5=80TIu,1H),661 (s, 1H), 636(s,1H).

Cragus 2. 2-(2-bpomdenun)akpunonutpun (461 wmr, 2.22 mmonp) u N-

(meToxkcumernn )-N-(Tpumermwicununmerun)oensunamua  (1.18 wmu, 4.43  mMmob)
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pactBopsitoT B JIXM (10 mi). K 3Tomy pacTBOpy npu OXJIaXKAEHUU JIbIOM JOOABISIOT
TOY (208 wmxn, 2.66 mmonb). Ilocne BoO3BpameHHsS K K.T., PEaKHHOHHYIO CMeCh
NepeMEeIINBaIOT B TeUeHHUE HOYU. PEakIMOHHYI0 CMECh 3aTe€M BBUIMBAIOT B BOAY (25
MJI) U 3KCTparupyror ¢ nomoupbio AXM (2x50 mu). OO0bennHeHHbIE OpraHUYEcKHe
9KCTpakThl mpomeiBaloT ¢ mnomombio NaHCO;3;, ¢ mnocnenyomuM HpOMbIBAaHHEM
coleBbIM pacTtBopoM, cymar Hajg MgSOs, dunsrpytor u ymapusaroT. Ceipoe
COeMHEeHUe OoYuImanT ¢ nomoumplo npen-BOXX (ycmoBus mnpen-BOXX-3) ¢
nonyuyenueMm 1-6ensuin-3-(2-6pombenun)nupponuaun-3-kapoouurpuna (495 wr,
BbIXON 65%) B Buume skearoro macia. KXMC-2: tg = 0.74 muH, [M+l]+ 341.22 u
343.20.

Cragus 3. 1-bensun-3-(2-6pompenun)nupponunun-3-kapdbonurpun (495 wr,
1.45 MMoOJb) MOABEPrarOT YCJIOBUSIM THAPOJIU3a, onmucaHHbIM st I-4, ¢ monydeHuem
1-6en3un-3-(2-6pomdpenun)nupponuaun-3-kapobonosoii  kuciaorer I-S B Buze
OexxeBoro TBepaoro BemecTBa (293 wr, Beixom 56%). XKXMC-2: tg = 0.64 wmwuH,
[M+1]"360.16 u 362.16.

IIpomexxyTouHoe COeJHHEHHE 6: 1-(mpem-0yTokcukap0ooHu)-4-(2-
usonponuageHu)nunepuauH-4-kapooHoOBasi KHCJI0TA

Craaus 1. K pactsopy I-2 (5.0 r, 11.8 mmons) B MeOH (30 mu) noGapiusitoT
KOHI[. cepHyro kucioty (10 mur). Peakumonnyrwo cmech nepememuBatoT npu 75°C B
teueHne 24 4 u 3arem ymapuBaoT. Ocratok pactsopsitor B EtOAc (100 mu) wu
npombiBatOT Hackim. pactBopoM NaHCO;. daswl pa3zgensroT U opraHudeckyw dasy
MPOMBIBAIOT cOJieBbIM pacTBopoM (50 wut), cymar Haa MgSOs, ¢GunsTpyoT u
ynapuBatT. Ceipoe coennHeHne ounmarT ¢ nomoubio xpomarorpadguu (CombiFlash
rentad/EtOAc 9:1) ¢ monyuennem metun 1-Oensrunpui-3-(2-Opomdennnn)azeTuaun-
3-xkap6okcunata B Bume xenToro macia (4.12 r, Beixon 80%). 'H SIMP (400 MI'm,
CDCl3)6:7.54(dd, /1 =1.1Tu, J,=8.0Tu, 1 H), 7.49-7.41 (m, 4 H), 7.38-7.32 (m, 1
H), 7.32-7.26 (m, 5 H), 7.24-7.19 (m, 2 H), 7.17 (td, J1 = 1.9 Ty, J, = 7.9 I'y, 1 H),
443 (s, 1 H),4.08 (d,/J=83Tu,2H),3.74(s,3H),3.51(d,J=82Tnu,2H).

Cragus 2. Merun 1-Oensrunpun-3-(2-Opomdennn)azeTunnt-3-kapObokcunar
(4.12 r, 9.44 mMmonb) monBepraroT ycinoBusM coderaHuss Cy3yKH, OMHCAHHBIM JUIS
IPOMEXYTOYHOIO COEAUHEHHUs 3, ¢ mojgydeHueM metmn 1-O0ensruapui-3-(2-(mpomn-1-
eH-2-un)peHnn)azeTuauH-3-kapOokcuiarta B BuAe xkearoro macia (3.64 r, BBIXOQ

97%). 'H SIMP (400 MTu, JIMCO D6) §: 7.40-7.38 (m, 4 H), 7.30-7.23 (m, 7 H),
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7.21-7.17 (m, 2 H), 7.12-7.10 (m, 1 H), 5.06 (s, 1 H), 4.59 (s, 1 H), 4.42 (s, 1 H), 3.82
(d,J=77Tu,2H),3.66(s,3H),3.21(d,J=77Tn,2H), 1.92 (s, 3 H).

Craguas 3. Merun 1-6ensrugpun-3-(2-(npon-1-en-2-un)peHun)azeTuang-3-
kapOokcunar (3.64 r, 9.16 MMOJIb) MOABEPralT YCIOBUSM OMBUICHUS, OMUCAHHBIM
anst 1-3, ¢ monydyenuem 1-OGensruapuin-3-(2-(mpon-1-en-2-un)peHunn)azeTuant-3-
KapGOHOBOI KHCIOTHI B BUE GEXeBOro TBepaoro semectsa (3.35 r, Bexox 95%). 'H
SAMP (400 MI'u, AMCO D6) ¢: 7.39 (d, J =73 T'y, 4 H), 7.28 (t, J = 7.4 T'y, 4 H),
7.23-7.17 (m, 5 H), 7.11-7.09 (m, 1 H), 5.06 (s, 1 H), 4.71 (s, 1 H), 4.39 (s, 1 H), 3.82
(d,J=76Tu,2H),3.14(d, J=7.5Tn, 2 H), 1.95 (s, 3 H).

Cragus 4. Cwmecp 1-Oensrugpun-3-(2-(npon-1-eH-2-wn)peHun)aseTuanH-3-
kapboHoBo# kucnotrsl (3.35 r, 8.74 mmons), 25% pacteopa HCI (18 mn) u Pd(OH),/C
20% (1.6 r) B MeOH (100 mur) nera3upyroT U 3aTe€M THAPUPYIOT MpH aaBieHuu 1 Oap
B TeueHne 18 u (peakuuro KOHTponupyioT ¢ momompio JKXMC). PeakunoHHy0 cMech
3aTeM JerasupyrT aproHoM U QUIbTPYIOT Ha HaOWBKE I€JIUTA, KOTOPYIO MPOMBIBAIOT
MeOH. Jleryuyue BeliecTBa ymapuBalOT M OCTaTOK KpuctauausywT u3 MeCN c
noJy4eHueM ruapoxyopuaa 3-(2-uzonponuidpeHu)a3zeTHAuH-3-KapOOHOBOH KUCIOTHI
B BuIe Gemoro TBepmoro Bemectsa (1.17 T, Beixox 61%). 'H SIMP (400 MI'n, IMCO
D6) 6: 13.55 (s br, 1 H), 9.40 (s br, 1 H), 9.15 (s br, 1 H), 7.39 (d, /=69 I'y, 1 H),
734 (t,J=72Tu, 1H),724 (&, J=70TIu, 1H),7.18(d,J=7.6T1u, 1 H), 457-4.54
(m, 2 H), 4.39-4.35 (m, 2 H), 1.13 (d, /J=6.7 I'u, 6 H).

Crapus 5. K cycnensum ruzapoxsnopuna 3-(2-usonponuideHuni)a3eTuanH-3-
kapOoHoBo# kucaoTel (1.17 r, 4.57 mmons) B JAXM (25 miu) nobasasror DIPEA (5.9
M, 34.4 mMoab) ¢ nocaeayromum nodasienneM Boc,O (1.1 r, 5.02 mmonab). Cmech
NepeMeIlNBaT MPU KOMHATHOU Temnepatype B TeueHue 24 4. JlobasnsroT 1 H. HCI ¢
1eNbl0 oBecTH 3HaYeHne pH 10 1, 1 peakUHOHHYI0 CMeCh 3KCTPArupyrT ¢ MOMOIIBIO
JAXM (4 pasa). OObenuHEHHBIE OpTraHUYECKHE OKCTPakThl cymar Hajxy MgSOy,
¢unprpyror u ynapusaroT. OCTaTOK OUYHMINAIOT C TOMOLIBID Xpomartorpaduu
(CombiFlash rentan/EtOAc 1.5:1) ¢ nmonyyenuem 1-(mpem-6yroxcukapbonmn)-4-(2-
u3onponigp eHmn ) nunepuana-4-kapoonosoii kucnorel I-6 B Buge Oenoro TBEpAOTO
semecTBa (0.85 r, Beixon 58%). 'H SIMP (400 MI'n, CDCl3) d: 7.36-7.31 (m, 2 H),
7.26-7.21 (m, 1 H), 7.18 (d, J=7.0Tu, 1 H), 464 (d, J=85Tu, 2 H), 437 (d, J =
85T, 2H), 261 (m,1H), 1.46(s,9H), 1.19(d, J=6.7T1, 6 H).
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IIpomexyTouHoe COeIHHEHHE 7: 1-0en3ruapu-3-(2-6pom-6-
MeTHJI(eHNT)a3eTHANH-3-KapOoHOBAasi KHCJIOTA

I[Ipomexxytounoe coenuHenne I-7 mnonydaror u3 3-O6pom-2-dropronyona B
COOTBETCTBHUU C MeTonoM, omnucaHHbiM ans I-2. Jlna Oosee uucTOrOo ruaposusa
HUTPWJIBHON Tpynmbl A0 COOTBETCTBYIOLIEH KapOOHOBOW KHCJIOTBHI BBIIOJHSIOT
MOCJIEIOBATENIPHOCTh U3 JABYX CTAaAUM, UCMONB3Ys cHavdana ocHOBHbIe ycioBus (KOH)
¢ oOpa3oBaHHEM MPOMEXKYTOUHOTO AMUIHOTO COENMHEHHs, W 3aTe€M KHCJOTHBIN
ruaposun3 amuaa, kak onucano ais I-4. dKKXMC-2: tg = 0.84 muH, [M+l]+ 435 .86.

IIpomexxyTouHoOE CcOeIHHEHHE 8: 1-0en3ruapui-3-(2-6pom-5-
MeTHJI(eHNT)a3eTHANH-3-KapOoOHOBAasl KHCJIO0TA

IMpomexxytounoe coenunenne I-8 mnonyuaror u3 4-6pom-3-propronyona B
COOTBETCTBMH C MeTOAOM, omucaHHbiM ans I-2. JKXMC-2: tg = 0.85 mun, [M+1]"
435.75.

IIpomexxyTouHOE COeIHHEHHE 9: 1-0en3ruapui-3-(2-6pom-4-
MeTHJI(eHNT)a3eTHANH-3-KapOoHOBAasi KHCJIO0TA

IIpomexxytounoe coenuHenne I-9 mnonyugaror u3 3-6pom-4-dropronyona B
COOTBETCTBHU C MeTonoM, omnucaHHbiM ans I-2. Jlna Oomee umcTOoro ruaposnsa
HUTPUJIBHON TPyINNbl 1O COOTBETCTBYIOIIEH KapOOHOBON KHCJIOTBHI BBIMOJHSIOT
NOCJIEJOBATEIbHOCTD U3 JBYX CTaAUl, UCIIONB3Ys cHayasa ocHoBHbIe ycioBus (KOH)
¢ oOpa3oBaHMEM NPOMEXYTOYHOrO AaMHAHOTO COEAWHEHMs, U 3aTeM KHCIOTHBIH
THAPONN3 aMHUAA, Kak onucano ans I-4. JKXMC-2: tg = 0.86 mun, [M+1]" 435.93.

IIpomexxyTouHoe cOeIMHHEeHHEe 10: 1-0en3ruapui-3-(2-6pom-6-
¢propdenna)azeruauH-3-kapooHOBAsI KHCJI0TA

IMpomesxxytounoe coenunenue I-10 monyuaroT u3z 1-6pom-2,3-nudropbensona B
COOTBETCTBHH C METOAOM, omucaHHbiM mus I-2. dKXMC-2: tg = 0.83 mun, [M+1]"
440.24.

IIpomexxyTouHOE COeIHHEHHE 11: 1-0en3ruapui-3-(2-6pom-5-
¢pTopdenna)azeruauH-3-kapooHOBAsI KHCJI0TA

IMpomesxxytounoe coenunenue I-11 monyuaroT u3 1-6pom-2,4-nudropOensona B
COOTBETCTBHMH C METONOM, onucaHHbM s I-2. JKXMC-2: tg = = 0.83 mun, [M+1]"

440.21.
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IIpomexyTouHoe COeHHEHHE 12: 1-0ensruapui-3-(2-6pom-5-
MeTOKCH(PeHHJI)a3eTUAUH-3-KAPOOHOBAsA KHCJI0TA

IIpomexxytounoe coenuHenue I-12 mnonyuaror u3 4-6pom-3-propanHuszona B
COOTBETCTBMH C METOAOM, omucaHHbiM ans 1-2. JKXMC-2: tg = 0.84 mun, [M+1]"
451.97.

IIpome:xyTouHoe coenuHenune 13: 3-(kap0okcHMeTHJI)OKCeTaH-3-KapOoOHOBas
KHCJI0TA

Vka3zaHHoe B 3arojgoBke coenuHeHue I-13 mnoaydarT U3 KOMMEPUYECKHU
OOCTYIMHOTO JTUJ-2-(3-1lMaHOOKCETaH-2-Uj)aeraTta B COOTBETCTBUH C METOJOM,
onucanHbeiM B US20080207573.

IIpomexxyTouHOE COeJHHEHHE 14: 3-(2-(0eH3nI0KCH)-2-
OKCOITOKCH)IPONAHOBASI KHCJIOTA

K pactBopy Oensunrmukonsara (1.0 r, 6.02 mmonr) B IM®PA (60 mn) nodaBismoT
cycnensuro NaH (60% nucnepcuss B macne, 433 wmr, 10.8 mmounp). Cnyers 1 4
nobaBnaOT pacTBOp 2-(3-Opommpomnokcu)-rerparuapo-2-H-nupana (1.07 r, 4.81
MMoJb) B JIM®PA (2 mi), 1 peakiMOHHYIO cMech nepememunBaioT npu 80°C B TeueHue
2 4. 3ateM nobaBusOT BoAy (23 M), u cMech 3KcTparupyior ¢ nomouipo EtOAc (100
MJ). DKCTPAaKT MPOMBIBAIOT COJIEBBIM pacTBOpoM, cymar Hax MgSOy, GunpTpyroT u
ynapusatoT. JKentelii ocraTok ouumarT ¢ nomouipio mnpen. BOXKX (ycnmosus npen-
B3OXX-3) c NOJy4eHUEM OeH3mn 2-(3-((rerparunpo-2H-nupan-2-
WJI)OKcH)nponokcu)amerara (192 mMr) B BUAe KeJITOro Macjia. 3aTeM pacTBOp OeH3UI
2-(3-((rerparuapo-2H-nupan-2-un)okcu)npornokcu)amerara (138 mr, 0.46 mMmMojb) u
MOHOTHApPATa N-TOJY0JCYIbPOoHOBOI KuCHOTHI (8.8 Mr, 0.05 mmonbs) B MeOH (10 mu)
NepeMeIINBAT NPU K.T. B TedeHHe 2 4 (PEeaKkuui0 KOHTPOJUPYIOT C TOMOIIBIO
KXMC). PeakunoHHy0 cMech pa3baBisitoT ¢ nomombio Et;O (60 Mia) U mpoMBIBaOT
pactBopom NaHCOs3 (10 mn). Opranmueckyro a3y cymar vHax MgSOy, punpTpyror u
yOapUBAOT C TOJYYeHHEM ChIporo OeH3msn 2-(3-TUOPOKCHIIPONOKCH )aLeTaTa,
kotopeiii pactBopsitoT B MeCN (5 wmi). IlocnenoBatenbHo nobaBisitoT OydepHbIH
pacrBop NaH,PO, (0.1 mons/n, 0.5 mn), 2,2,6,6-TeTpaMeTUNNUNIEPUANH- | -OKCUTBHBIN
pagukan (TEMPO, 7.3 mr, 0.05 Mmmounb), BonH. pacTBop xyopurta Hatpus (80 r/m, 1.1
MJI) U TUIIOXJIOPUT HaTpus (50 MKII), U peakMOHHYI0 cMech nepememuBaioT npu 50°C
B TeueHne HOuM. CMecCh 3aTe€M racsiT HaChIIIEHHbBIM PacTBOPOM cylbdura HaTpus (2
MJ) U JeTyune BemecTBa ynapusaroT. OCTaTOK pacTBOPSIOT B 3 MI CMeCH

IM®A/MeCN (1:1) u ounmaroTt ¢ nomoubio npen. BOXKX (ycnosus npen-B2XKX-3)
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C TIOJIy4YeHUEeM YKa3aHHOro B 3arojioBke coenuHenus: I-14 B Bune 6exesoro Bocka (11
mr). KXMC-2: tg = 0.76 mun, [M+1]" 239.18; '"H AMP (500 MI'u, MeOD) 6: 7.38
(m), 7.42-7.30 (m, 5 H), 5.20 (s, 2 H), 4.19 (s, 2 H), 3.81 (t, /= 6.4 T'u, 2 H), 2.58 (t,
J=64Tn, 2 H).

IIpome:xxyTouHoe coeJUHEeHHe 1S5: 3-
(MeTokcukapOouua)ounukao|[l.1.1]menran-1-kap6oHoBasi Kucjaora

VYka3zaHHoe B 3arojoBke coenuHeHue I-15 mnoaydarT U3 KOMMEpPUYECKHU
noctymHoro aumetua Ounukio[l.1.1]mentan-1,3-gukapOokcunara B COOTBETCTBHU C
MeTonoM, onucanHbIM B J.Med.Chem. 2012, 55(7), 3414-3424 (Stepan, A. F. u op.).

IIpomexxyTouHOE COeIHHEHHE 16: 3-(meTnicyiabdonamugo)-3-
OKCONPONMAHOBASI KHCJIOTA

VYka3zaHHoe B 3arojoBke coeauHeHue I-16 mnonydarT U3 KOMMEPYECKHU
OOCTYIMHOTO METHJIIPONHUOJIATa U METAHCYJIb()OHNIA3UAa B COOTBETCTBHH C METOJIOM,
onmucanHbiM X. Wang u Op. 6 Tetrahedron 2011, 67, 6294-6299.

IIpomexyTouHoe coeauHenue 17: 4-3Tokcu-3,3-audTop-4-okcobyTaHoBasi
KHCJI0TA

K pacrBopy 2,2-nu¢propsanraproit kucaorel (100 wmr, 0.649 wmmonp) B
nzonponmianerare (2 mu) nobaBiAT aHruapua TpudropykcycHoi kuciorel (108
Mk, 0.78 mmons). PactBop nepememuBaror npu 50 °C B TedeHue 1 4 ¢ moiyueHuem
aHrugpuna 2,2-nugTOpSHTAPHONH KHCIOTHI, KOTOPBIH pacKpbiBalOT 3TaHojoM (200
MKJI) ¢ ToJy4eHueMm ceipoi 3,3-nu¢prop-4-merokcu-4-okcobyranoBoit kuciaorsr I-17
(160 mr) B Buge xearoro macia. 'H SIMP (400 MI'y, IMCO) &: 13.20 (s br, 1 H),
430(q,J=72Tu, 1 H),336(t, Jur=149T1u, 2 H), 1.25(,/J=72Tu, 3 H).

Ipome:xkyTouHoe coenunenue 18: (S)-(+)-uurpamasieBass KHCJIOTA

[TpomesxyTounoe coenuHenune I-18 momyuyaroT U3 koMMmepuecku noctynHoro (R)-
(+)-4-meTun-4-(TpUXJIOPMETHII)-2-OKCETAHOHA B~ COOTBETCTBHUH C  METOJIOM,
onucanabiM B M. Gill u# op., Aust. J. Chem. 2000, 53, 245-256.

IIpumepsl

Hpumep 1: 3-(2-u3onponuipennna)-N-(2-MeTOKCH-6-MeTHINHPUAHH-3-
Wia)azeTHAuH-3-Kap0oKkcaMua

Cragus 1. K pactBopy 2-meTokcu-6-metunnupunus-3-amuHa I-1.A (191 wr,
1.38 mmonp) B TT'® (10 mur) nobasnsror cycnensuro NaH (60% nucnepcus B macie,
120 mr, 2.76 mmonsb). ITocne nepememnBanus cMecu B TedeHue 30 MHUH, 1O KamjsiM

N00aBISAIOT CYyCNEeH3U OeH3runpui-3-(2-OpomdeHun)aseTuanH-3-kapOOHIIT XJI0puaa
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I-3 (608 mr, 1.38 mmonp) B TT'® (10 M) u nmepemeninBaHue NpOAOJDKAIOT B TeUEHHE 2
q (peakuuio KOoHTponupyioT ¢ nomompio JKXMC). PeakuuOHHYH cMech 3aTeM
pasbaBisiroT ¢ momompo JIXM (50 mu) u npombiBaroT Bonoi (20 mi). Opranudeckyo
daszy cymar Hax MgSOs, QunpTpytor u ymnapusatoT. Cblpoe coequHEHHE
kpuctamausyroT u3 MeCN ¢ nonydenuem 1-Gensrumpuin-3-(2-6pomdpenunn)-N-(2-
METOKCH-0-MEeTUIIMUPUANH-3 -1 )a3eTUANH-3-KapOokcaMuaa B BUe He COBCEM Oeioro
TBepaoro Bemectsa (278 mr, Beixon 37%). 'H SIMP (400 MI'y, JIMCO D6) J: 11.10
(s, 1H), 8.42 (d, /=79 Tu, 1 H), 7.62-7.57 (m, 5 H), 7.40-7.34 (m, 5 H), 7.28-7.18
(m,4H),688(d, J=79Tu,1H),473 (s, 1 H),4.17 (5,3 H),4.01(d,J=7.0Tm,2
H),3.52(d, J=7.3Tu, 2 H), 2.42 (s, 3 H).

Cragus 2. l-bensruapun-N-(2-MeToKCH-6-MeTUINUPUANH-3-UT)-3-(2-(ipon-1-
eH-2-un)pennn)azeTuann-3-kapOokcamMua NOJy4alT U3 1-6ensruppun-3-(2-
Opomdpennn)-N-(2-MeTOKCU-6-METHINUPUINH-3 -1 )a3eTHANH-3-KapOokcaMua,
cnenys Metonuke, onucanHo s I-6, cragus 3 (216 mr, Beixon 84%). 'H amp (400
MI'n, IMCO D6) o: 11.24 (s, 1 H), 844 (d, /J=79Tu, 1 H), 757 (d, J=7.5Tn, 4
H), 736 (t,/J=7.5Tu, 4 H), 7.26-7.15 (m, S H), 7.00 (d, /J=73Tu, 1 H), 6.88 (d, J =
79T, 1H),498 (s, 1 H),4.74 (s, 1 H), 468 (s, 1 H), 4.16 (s, 3 H),3.87(d,J=7.4
I'm, 2H),3.33(d,/J=7.4Tu, 2H),2.42 (s, 3 H), 1.94 (s, 3 H).

Cragus 3. Cwmecp 1-Oensruapun-N-(2-MeTOKCU-6-MeTUANUPUINH-3-1T)-3-(2-
(mpomn-1-eH-2-un)dpenun)azeTuaun-3-kapbokcamuga (216 wmr, 0.43 wmmonb), 25%
pactBopa HCI (4.5 mu) u Pd(OH),/C 20% mac. (300 mr) 8 MeOH (25 mu) nerasupyrooTr
U 3aTe€M THAPUPYIOT Mpu aapieHuu 1 6ap B TeyeHue 18 4 (peakuuio KOHTPOJIUPYIOT C
nomombio JKXMC). PeakIMOHHYIO CMeCh 3aTeéM JIerasupyrT aproHOM W QUIbTPYIOT
Ha HaOuBKe wLenuta, KOTOpyw mnpombiBatoT MeOH (10 mu). Jletyume BemecTBa
yHmapuBawT W OCTaTok pactBopsaroT B EtOAc (60 wmia). OpraHudeckuili pacTBOp
npoMbIBaOT 5 H. BoxH. pactBopoMm NaOH (30 mu), cymar Hag MgSO,4, GunbTpyroT 1
ynapuBatoT. CpIpoe BemecTBO oOuynImarOT ¢ mnomombio mnpen. TCX (sm0eHT:
AXM/MeOH: 9/1) ¢ nonyuenueM  3-(2-usonponminderun)-N-(2-MeTOKCU-6-
METHJINUPUANH-3 -1 )a3eTuAuH-3-kapbokcamuna Ilpum. 1 B Buae Oexoro TBepaoro
BemectBa (32 Mr, BbIXOX 22%). JKXMC-1: tg = 0.68 mun, [M+1]" 340.43; 'H SIMP
(400 MI', CDs0OD) 0: 834 (d, J=79Tu, 1 H), 7.46-7.35 (m, 4 H), 6.78 (d, J=7.9
I'm, 1 H),431(d,J=85Tu,2H),417(d,J=85Tu, 2 H),3.72 (s, 3 H), 2.49 (m, 1
H), 236 (s,3H), 1.13 (d, J=6.7T'ny, 6 H).
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HIpumep 2: N-(2-u3onponokcu-6-MmeTuaANUpPHANH-3-1J)-3-(2-
uzonponuadeHuna)azeTuauH-3-kapookcamMuyg

N-(2-u30nponokcu-6-MeTUINMUPUANH-3-11)-3 -(2-n30nponmidpeHns)a3eTuaAnH-3 -
KapOOKCaMH MOJYYaAlT U3 2-U30MPONOKCH-6-MeTunnupuaun-3-amuna [-1.B (1.8 r) u
O6ensruapui-3-(2-6pomdpennn)azerunun-3-kapbouun xmopuna I-3 (4.36 1), cinenys
metonauke, onucanuou mis Mpum. 1 (1.29 r, 6enoe TBepaoe BemecTo). JKXMC-1: tg
= 0.80 mun, [M+1]" 368.34;'H SIMP (400 MI'y, CD;0D) d: 8.45 (d, J = 7.9 Ty, 1 H),
7.49-7.47 (m, 2 H), 7.43-7.40 (m, 2 H), 6.74 (d, /=8.0T'u, 1 H), 5.51 (s, 1 H), 5.18-
511 (m, 1 H), 438 (d,/J=82Tu,2 H),421(d,/J=80Tu, 2 H), 2.37-2.44 (m, 1 H),
233(s,3H),1.13(d,J=6.7Tu, 7H), 1.02 (d,J=6.2Tu, 6 H).

IIpumep 3: N-(2-(aupTopmeToKcH)-6-MeTHINUPUAHH-3-HJT)-3-(2-
nzonponuadeHna)azeTuauH-3-kapookcaMug

N-(2-(rudTopMeTOoKCH )-6-METUNNUPUIHH-3 -1 )-3-(2-
U30MpOoNIIp eHIIT )a3eTUANH-3-KapOoKkcaMu mnojdydarT u3 2-(mudTopmMeTrokcH)-6-
metunnupuaun-3-amuna I-1.C (229 mr) u O0ensruapun-3-(2-Opomdennn)azeTuaun-3-
kapbonun xjaopuna I-3 (608 mr), cienyst meronuke, onucanuoit mist lMpum. 1 (110 wmr,
xentoe macio). JKXMC-1: tg = 0.71 mun, [M+1]" 376.22; 'H AMP (500 MI', IMCO
D6)6: 990 (s, 1 H), 824 (d,/J=80Tnu, 1 H), 763 (t, J=72.6Tu, 1 H), 7.33 (dd, J
=13Tu, /,=78Tu, 1H), 728 ({d, /1 =12Tn,J,=73Tn, 1H),7.19(m,J, =14
Iy, /,=77Tu, 1 H), 714 (dd, /; =1.1Tu, J,=77Tu, 1 H), 7.11 (d, /=84 T, 1
H), 4.07 (m, 2 H), 4.01 (m, 2 H), 2.38 (s, 3 H), 1.09 (d, /= 6.7 'y, 6 H).

Hpumep 4: N-(2-(nudpTopmeTorcH)-6-MeTHINHPUANH-3-HJT)-4-(2-
uzonponuadenun)nunepuaun-4-kapooxkcamua u llpumep 4.1: mpem-6yrun 4-((2-
THAPOKCHU-6-MeTHINHPHANH-3-HJI)Kap0amoun)-4-(2-
uzonponuadeHna)nunepuaun-1-kapookcuaar

Cranus 1. K pacTtBopy 1-(mpem-6ytoxcukapOonmn)-4-(2-
uzonponmwipeHun )nunepunut-4-kapoonosot  kucnorer I-4 (2 r, 576 mMmoab) u
JIM®A (1 mn) B nupuaune (20 mu) no kamuam pobGasisitor POCI; (0.79 ma, 8.63
MMOJIb) B Te€4eHHE 35 MUH (TIOJTHOE MpPEeBpAlIeHNE B €€ AlMIXJIOPHI KOHTPOIHPYIOT C
nomompio KXMC ¢ ramenuem ¢ momombio MeOH). 3aTteM peakUMOHHYIO CMeCh
YHOApUBAOT A0 YAAJIEHUs JeTyuux BemecTB. ChIpoe BEIIECTBO CYCHEHIUPYIOT B
nupuauae (20 M) 1 Mo KarisiM 100aBISAIOT K pacTBOPY 3-aMHHO-O-METHIIMUPUANH-2-
ona (14.4 mmonsp, 1.79 r) B nupuausre (10 mi). PeakinoHHYI0 cMeCh MEPEMEIINBAIOT

Ipu K.T. B TedeHue 2 4 u 3ateM ynapusarT. Ocratok pactBopsoT B EtOAc (50 ma) u
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npoMBIBaOT Bo#oil (20 mi) ¢ mocnenyromeii mpomMeiBKo# Hachim. pactBopoM NaHCOs3
(50 mn) u coneBeiM pactBopoM (50 mur). Opranmdeckyr ¢as3y 3aTeM Cymar Haj
MgSO,, ¢unpTpytor u ynapusaroT. CbhIpoll MPOAYKT OUYHMINAIOT C IMOMOLIBIO MpeT.
BOXX (ycnosus mnpen-BOXX-3) ¢ nonyuenunem mpem-6ytun 4-((2-rugpokcu-6-
METUIINUPUANH-3-ui)KkapOamon)-4-(2-u3onponuiadeHun)nunepuanH-1-
kapOokcunata (850 mr, Beixoxa 33%) B Buae xkenroro macia. XKXMC-1: tg = 1.24 muH,
[M+1]" 454.07; '"H SIMP (400 MTI';, IMCO D6) 6: 11.88 (s, 1 H), 8.12 (d, J = 7.4 I'y,
1H),781 (s, 1H),752(d,J=75Tu, 1 H), 741 (dd, /; =14Tu, J, =78Tu, 1 H),
735, J=70Tu, 1H),729(#d, Ji=14Tu, /,=78Tu, 1H),599(d,/J=75Tn,1
H), 3.49 (s br, 4 H), 3.11-3.04 (m, 1 H), 2.28-2.24 (m, 2 H), 2.10 (s, 3 H), 1.99-1.95
(m, 2 H), 1.40 (s, 9H), 1.02(d, J=6.6T1, 6 H).

Cragus 2. K pactBopy 4-((2-ruapokcu-0-MeTHIMUPUANH-3-11)KapObamoni)-4-
(2-n3onponund ennn)nunepuaun-1-kapookcunara (850 mr, 1.87 mmouns) B JIM®PA (20
mi) nobasnsror Cs;COs; (916 wmr, 2.81 MMoOnb) ¢ NOCHeAyOIMUM a00aBIEeHHEM
xjmopaudropanerara Hatpus (429 wmr, 2.81 wmmonb). PeakumoHHyH CMecCh
nepememnBaroT npu 60°C B Teyenme 18 u. 3arem cMech pa30aBIAIOT C MOMOIIBIO
EtOAc (50 mn) u mpombiBatoT Haceim. pactBopoM NaHCOs3 (25 mur) ¢ mocnenyromiei
MPOMBIBKOI coJieBbIM pacTBopoM (25 mur). Opranmveckyro ¢asy cymar Hag MgSOy,
bunpTpyroT U ynapuaroT. OcTtaTok oumimarT ¢ nomouipio npen. BOXX (ycinoBus
npen-BOXKX-3) c NOJIy4YeHUuEeM mpem-0yTnn 4-((2-(nudpropmerokcu)-6-
METUIINUPUANH-3-ui)KkapOamon)-4-(2-u3onponuiadeHun ) nunepuanH-1-
kapbokcunara B Bunge Oexeoro mopoiunka (709 mr) Ipum. 4-1, KOTOPBIH COMEPKUT
npubnusurensao 15% pernomsomepa. KXMC-1: tg = 1.48 mun, [M+1]" 504.17. 'H
SAMP (400 MTI'uy, IMCO D6) J: 823 (s, 1 H), 785 (d, /J=8.0Tu, 1 H), 7.53 (t, J =
72.6 Ty, 1 H), 7.50-7.48 (m, 1 H), 7.41 (dd, J/; = 1.5Tu, J,=7.8Tu, 1 H), 7.34 (d, J
=6.1Tu, 1 H), 727 (m, 1 H), 7.09 (d, /J=8.0 'y, 1 H), 3.67-3.60 (m, 2 H), 3.53-3.42
(m, 2 H), 3.28-3.20 (m, 1 H), 2.41-2.37 (m, 5 H), 1.98-1.90 (m, 2 H), 1.41 (s, 9 H),
1.09 (d, J=6.6 'y, 6 H).

Cragma 3. K  pacrBopy  4-((2-(mudpTopmMeTOKCH )-6-METUITTUPHUINH-3 -
wi)kapdamonn)-4-(2-uzonponundenun)nunepunut- 1 -kapbokcumnara (709 wmr, 1.41
mMonb) B AXM (20 miu) npoGasustor TO®Y (1.1 mu, 14.1 mmons) mpu 10°C.
PeakiuoHHYI0 CMecCh TMepeMEemHUBAT MpPH K.T. B TeueHHEe 2 U (peakuuro
koHTponupyoT ¢ nmomompbio JKXMC) u 3arem ymapuBaror. OCTaTOK OUYMINAKOT C

nomompto mpern. BOXX (ychmoBus mnpen-BOXX-3) ¢ nmonyuenmem  N-(2-
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(mupTOpMETOKCH )-6-METUITUPHUIUH-3-1JT)-4-(2-U30npOonuI-PeHIIT ) TUTIePUINH-4-
kapOokcamuzna Ilpum. 4 (416 mr, Beixox 73%) B Buae OeNoro TBEPAOTO BEIIECTBA.
KXMC-1: tg = 0.74 mun, [M+1]" 404.06. '"H AMP (400 MI'y, AMCO D6) 6: 7.97 (d,
J=80Tu, 1 H), 791 (s, 1 H), 7.53-7.51 (m, 1 H), 7.50 (¢, /=725 Ty, 1 H), 7.39
(dd, 1 =15Tu, J,=77Tny, 1 H), 7.33-7.25 (m, 2 H), 7.09 (d, /J=8.0 ', 1 H), 3.26-
3.17 (m, 1 H), 3.01-2.96 (m, 2 H), 2.75-2.71 (m, 2 H), 2.36 (s, 3 H), 2.34-2.27 (m, 2
H), 1.95-1.89 (m, 2 H), 1.06 (d, J = 6.6 T'n;, 6 H).

Hpumep S: N-(6-xJ0p-2-MeTOKCHNMUPUANH-3-1JT)-3-(2-
uzonponuadenna)azeTuauH-3-kapookcamMmug

Craaus 1. K pactBopy I-6 (40 mr, 0.125 MMOJB), KOMMEPYECKOTO 6-XJIOp-2-
METOKCUMMUPUAUH-3-aMuHa (25 mr, 0.15 mmons) u nmupuauna (70 mxa, 0.07 MmmMonb) B
EtOAc (1 wmu) npobasmsror 50% pactBop T3P B EtOAc (300 mku, 0.5 mmouns).
PeaknnoHHyo cMech mepememuBaroT npu 65°C B TedeHHe HOUHM. 3aTeM N00aBISIOT
BOAY (5 MIJ) M pEakIMOHHYIO CMeCh 3KCTparupyrnT ¢ nomomsio EtOAc (3 x 10 mi).
OObenuHeHHBIE OpPraHUYeCKHe OJKCTPakThl cymar Hax MgSO4, QuiabTpyroT Hu
ynapuaT. OcTtaTok ounimarT ¢ moMolnbio npen. BOXKX (ycnosus npen-BOXX-1) ¢
nonyueHueM mpem-0ytun  3-((6-X10p-2-METOKCUNTUPUAUH-3 -1 )KapOamonn)-3-(2-
uzonponmipeHus )azeTHANH- 1 -kapOokcuiaTta B BUAE KeITOro macia (54 Mr, BbIXOJ
62%). KXMC-2: tg = 1.22 mun, [M+1]" 460.37. '"H AMP (400 MI', CDCls) J: 8.58
(d, /J=82Tu, 1H), 7.48-7.41 (m, 2 H), 7.39-7.32 (m, 3 H), 6.92 (d, /=8.2T'y, 1 H),
4.80-4.54 (m, 2 H), 4.52-4.28 (m, 2 H), 3.75 (s, 3 H), 2.43 (m, 1 H), 1.48 (s, 9 H),
1.14 (d, J=6.6 T, 6 H).

Craausa 2. mpem-bytun 3-((6-x10p-2-MeTOKCUNTHPUANH-3-11)KapOamon)-3-(2-
U30MPONII(peHIT )a3eTHIANH- | -kapOOKCHIIAT TOABEPTAIOT YCJIOBUAM CHATUA Boc-
3amuThl, onucaHHbM s [lpum. 4, ¢ monyyennem Ilpum. S B Buae OecrBeTHOro
macna (30 mr, Beixox 75%). XKKXMC-1: tg = 0.72 mun, [M+1]" 360.30. '"H AMP (400
MI'1, CDCls) 6: 8.62 (d, /J=82Tmu, 1 H), 838 (s, 1 H), 7.41-7.36 (m, 2 H), 7.34-7.29
(m, 1 H), 717 (d,J=7.7Tu, 1 H), 6.92(d, J=8.2Tu, 1 H), 427 (s br, 4 H), 3.85 (s,
3H),251-241 (m, 1 H), 1.14(d, /J=6.7 T, 6 H).
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IIpumep 6: THAPOXJIOPHA N-(2,6-numeToKCHNIHPUAUH-3-11)-3-(2-
usonponuagenun)azeruaun-3-kapooxkcamuaa u Ilpumep 6-1: mpem-6yTua 3-
((2,6-auMeTOKCHUNIUPHUAHNH-3-UI)Kap6aMoun)-3-(2-uzonponuiadenuna)azeTuaun-1-
kapOokcujaar

I'uppoxnopun N-(2,6-numeroxkcunupuaut-3-umn)-3-(2-
uzonponwigpenmn)azeTuaui-3-kapookcamunga Ipum. 6 u mpem-Oyrun 3-((2,6-
IUMETOKCUITUPHUINH-3 -1 )kapOamomn)-3-(2-u3onponuidenrn)a3eTuiun- 1 -
kapOokcunar Ipum. 6-1 moay4arOT U3 KOMMEPYECKH AOCTYNMHOTO TUAPOXJopHuaa 3-
aMHUHO-2,6-numetokcunupuaunaa (35 mr) u I-6 (46 mr), ciaenyst METOIUKE, ONMHCAHHON
s Hpum. S.

Mpum. 6 (65 mr, xenthiii Bock). JKXMC-1: tg = 0.70 mun, [M+1]" 356.02.

Hpum. 6-1 (72 mr, 6enoe TBepaoe emectso). IKXMC-1: tg = 1.44 mun, [M+1]"
456.24.

IIpumep 7: ruapoxaopua N-(2-(aupropmeroxcH)nupuAHH-3-1IT)-3-(2-
usonponuageHuns)azeTuauH-3-kapookcamuaa

I'mppoxnopun N-(2-(mupTopMeTOKCH )TUPUAUH-3 -11)-3-(2-
uzonponmipeHun )azeTuanH-3-kapookcamuga Ilpum. 7 monydarOT U3 KOMMEpPUYECKHU
OOCTYNHOTrO ruapoxyopuna 2-(nudropmerokcu)nupunud-3-amuHa (32 mr) u I-6 (40
Mr), ciaenys meronuke, onucanuoit mis Ilpum. § (31 mr, Oenoe TBepaoe BELECTBO).
XKXMC-1: tg = 0.68 mun, [M+1]" 362.33; "H SIMP (500 MI'u, IMCO D6) 6: 8.63 (s,
1 H),813(d,J=78Tu, 1H),805(d, J=4.6Tu, 1 H), 7.58 (t, /=722 T, 1 H),
7.51(d,J=7.7Tu, 1 H), 7.48-7.40 (m, 2 H), 7.39-7.29 (m, 2 H), 4.74-4.61 (m, 2 H),
4.48-4.42 (m, 2 H), 2.46-2.40 (m, 1 H), 1.12 (d, /= 6.6 T'u, 6 H).

IIpumep 8: N-(2-(nu¢propmeroxcu)-S-propnupuann-3-ui)-3-(2-
uzonponuadeHna)azeTuanH-3-kapookcamMmug

N-(2-(mudpTopmerokcu)-S-propnupuaun-3-mn)-3-(2-
uzonponmigpeHun )azeTuanH-3-kapookcamuy Ipum. 8 mony4arT U3 KOMMEpPUYECKU
OOCTYIHOTO 3-aMuHO-5-pTopnupununa-2-omna (89 mr) u I-6 (86 mr), cienys Metonuke,
onucanuoi must Hpum. 4 (13.5 mr, GecuserHoe macio). dKXMC-1: tg = 0.72 muH,
[M+1]" 380.13.

IIpumep 9: N-(6-3TOKCH-2-MeTOKCHMNIUPHUAHNH-3-UJT)-3-(2-
uzonponuadeHna)azeTuauH-3-kapookcamMug

N-(6-3TOKCH-2-METOKCUNUPUINH-3-UT)-3-(2-u3onponuiadpeHuin)a3eTuanH-3-

kapbokcamug Ilpum. 9 moNy4arOT U3 KOMMEPYECKH JOCTYMHOrO 6-3TOKCHU-2-
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metokcunupuaun-3-amuna (77 wmr) u I-6 (70 wmr), ucnonsdys POCIl; metomuky,
onucannymo ais Ipum. 4 (88 mr, xentoe maciao). dKXMC-1: tg = 0.76 mun, [M+1]"
470.10.

IIpumep 10: N-(2-(audpTopmMeToKCcH)-6-MeTHINHPUANH-3-1JT)-3-(2-
H30NPONHUI(PeHNT)THPPONHAHH-3-KapboKkcaMua

Craaus 1. 1-bensun-3-(2-6pomdpenun)nupponunut-3-kapboHoByw kuciory I-5
(273 wmr, 0.76 wMMOJB) CO4YETAlOT ¢ ruapoxJOopuAOM 2-(MUPTOPMETOKCH)-0-
metunnupuaun-3-amuna I-1.C (319, 1.52 mmonb), cienys METOOUKE, OMUCAHHOW s
¢ mnonyuenuem 1-6enHsmn-3-(2-Opomdenrn)-N-(2-

Hpum. 1 cTagus 1

2 2

(mnpTOPMETOKCH )-6-METUNNUPUINH-3 -UJ ) TUPPOIUIUH-3-kapOokcamuna (317  wr,
BbIx01 81%) B Buae GnenHo-xkentoro macia. JKXMC-2: tg = 0.89 mun, [M+1]" 516.17
u 518.16.

Cranusa 2. Crnenys meroauke, omucanHout nmnus I-4, cramus 3, 1-OGenzmi-3-(2-
opomdpennn)-N-(2-(audpTopMeTOKCH )-O-METHITHUPUANH-3 - )TUPPOTUANH-3 -
kapbokcamup (307 mr, 0.60 MMOJIb) MONBEPTAIOT PEAKIIUU CO CIONKHBIM MHHAKOJIOBBIM
spupom m3omponernundoponoBoi kuciaotel (0.56 miu, 2.97 MMoJsb) ¢ monyyeHuem 1-
6en3un-N-(2-(nudpropmerokcn)-6-MeTHnnupuaAuH-3-umn)-3-(2-(npon-1-en-2-
wi)beHun)nupponuaun-3-kapookcamuaa (228 mr, Beixon 80%) B Buae OecuBETHOTO
macna. JKXMC-2: tg = 0.94 mun, [M+1]" 478.30.

Crapus 3. K pacrBopy 1-Oen3un-N-(2-(aupTopmMeToKcH)-6-MeTUIUPUANH-3 -
wi)-3-(2-(npon-1-en-2-un)penmwn)nupponuans-3-kapookcamuna (228 wmr, 0.48
mmosib) B 10 ma cmecu metanon/TI'® 1:1 mobasnsior Pd/C 10% (100 mr, 0.03
MMOJb). PeakIMOHHYI0 CMeCh NerasupyroT, THAPUPYIOT TpU naBjieHuu 1 Oap u
NepeMeIINBAIT B TeYeHHe 2 4 (IMPOTEKaHWE PEAKUHU KOHTPOJHPYIOT C MOMOIIBIO
KXMC). Cmech QUABTPYIOT Ha LEJIUTE H YHNAPHBAIOT J0OCyXa C MOJy4YeHUEM
ykazaHHOro B 3arojioBke coenmHenust Ilpum. 10 (138 wmr, Beixon 74%) B BHAE
GecuserHOro maciaa. JKXMC-1: tg = 0.83 mun, [M+1]" 390.29. '"H SIMP (400 MIn,
CDCI3) 6: 849 (d, J=8.1Tn, 1 H), 7.60 (s, 1 H), 7.45-7.37 (m, 2 H), 7.29 (m, J =
76.8 T'u, 1 H), 7.32-7.26 (m, 2 H), 6.92 (d, /J=8.0Tw, 1 H), 3.81-3.68 (m, 1 H), 3.47-
3.25 (m, 2 H), 3.15-2.94 (m, 2 H), 2.90-2.75 (m, 1 H), 2.39 (s, 3 H), 2.31-2.18 (m, 1
H),1.17(d,J=6.6Tu,3 H),1.13(d,/J=6.6T1, 3 H).
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IIpumep 11-1: 1-(2-amuHo03THI)-N-(2-(1UPTOPMETOKCH)-6-MeTHINHPUAHH-3-
ua)-3-(2-n3onponuiadenun)azeTuanH-3-kapookcamun

Cragus 1. K pacrBopy N-(2-(nudpTopmMeToKcH)-6-MeTUANUPUINH-3-Uui)-3-(2-
uszonponuiadenun)azeruaun-3-kapookcamuna Hpum. 3 (200 mr, 0.53 mmons) u TEA
(222 wmxka, 1.60 mmonb) B AXM (5 mu) nobasusitor N-Boc-Opomatunamun (239 wr,
1.07 wmmonp). PeakMOHHYIO CcMeCh MepeMEelIUBAOT B TEUYEHHE HOYU. 3aTeM
nobapisiroT apyryw mnopuuio N-Boc-Opomstunamuua (239 wmr, 1.07 mMmoab) u
nepeMeIlnBaHue MPONOJDKAIT B TeueHHe 24 4. PeakMOHHYIO cMech pa30aBIAIOT ¢
nomombo IXM (20 mia) u nmpombiBaroT Bogoit (15 mu) ¢ mocneayromeil mpoMBIBKOH
cosneBbIM pactBopoM (10 mur). Oprannveckyro dasy cymar vHag MgSOy, GunpTpyroT u
ynapuarT. OcTtaTok ounimarT ¢ moMmolnesio mpen. BOXKX (ycnosus npen-B2OXX-3) ¢
NOJy4YeHUEM mpem-0yTHI (2-(3-((2-(mupTopMeTOKCH )-6-METUINTTUPUANH-3 -
wi)kapdamonn)-3-(2-uzonponunderun)azeTuaut- 1 -mn)stun)kapdbamara (180 mr, 0.35
MMOJIb, BbIX0a 66%). XKKXMC-2: tg = 0.99 mMuH, [M+1]" 519.19.

Craguas 2.  mpem-byrun  (2-(3-((2-(zudTOopMeTOKCH )-6-METUNTTUPUIHH-3 -
wi)kapoamoun)-3-(2-uzonponuindeHun)azeTuanH- 1 -1min)3Tun)kapbdaMar pacTBOPSIOT B
AXM (10 ma) u noGasustor TO®Y (250 mka, 3.27 mmounb). PeakiuoHHyo cMmech
NMepeMEelNBaOT B TEUEHNE HOYM M 3aTeM racsat Hachiml. pactBopoM NaHCOs (5 min).
Oprannyeckyro ¢a3y coOuparT U BOAHYIO a3y skcTparupyror ¢ nomoumbo XM (2 x
10 mna). OOwvenuHeHHble opraHuyeckue ¢aspl cymar Hag MgSO4, GUIBTPYIOT H
yHapUBaOT c NOJy4eHUueM 1-(2-amuH03THN)-N-(2-(nudTopmerokcn)-6-
METHNUPUIAUH-3-1)-3-(2-u3onponundennn)aseTuaun-3-kapookcamuna Mpum. 11-1
(90 mr, BbIxOO 62%) B Buae Bocka. JKXMC-1: tg = 0.64 mMuH, [M+l]+ 419.4.

Taodauna 1: Hpumepsr 11-2 - 11-11

I[Mpumepsr 11-2 - 11-11 CUHTE3UPYIOT NyTeM HYKJIEO(PUIBHOTO 3aMEIIeHHs,
HCHOJb3Yysl METOAUKY, OonuCaHHylo aAnsd npuMepa llpum. 11-1, ucxoas u3 lpum. 3 uin
IIpum. 4 u pa3nuuHbIX rajoreHankaHos. Ha ctaaum 1 MOXHO HMCHONB30BaTh APyrue
ocHoBaHus, yeM TEA, takme kak NaOAc umu Cs,CO;. Ha craguu 1, XM moxer

ObiTh 3ameneH Ha JIM®PA, MeCN unu MeOH.

AHanutuyec-
ITpumep Hassanue KU€ JaHHbIE
KXMC-1
N-(2-(nupTopmMeTOKCH )-6-MeTUNMUPHUANH-3-11T)-1-(2- +
[M+1]420.36
IMpum. 11-2 | ruapoxkcusTun)-3-(2-nzonponuindeHns)a3eTuanH-3- 071
kapbokcamun R
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Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
N-(2-(nupTopmMeTOoKCH )-6-MeTUNNUPUANH-3-11T)-1-(2- +
[M+1]7448.38
ITpum. 11-3 | rugpokcusTum)-4-(2-u30nponuideHnn)nunepuanH-4- 0 073
KapOOKCaMHUT R
N-(2-(au¢pTopmerokcu)-6-MmeTUIMUPUAUH-3-11)-1-(3- +
[M+1]7434.17
ITpum. 11-4 | runpoxcunponui)-3-(2-uzonponundeHun)a3eTuanH-3- £ 0.73
KapObokcamMun R
N-(2-(nupTOopMeTOKCH )-6-METUITUPUIAUH-3-1JT)-3-(2- [M+1]7446.39
pum. 11-5 |u3onponundennn)-1-(okceTaH-3-HIMETHI )a3eTUINH-3 - 074
kapbokcamun R
Mouv. 11-6 1-nuano-N-(2-(qudTopmerokcn)-6-MeTunnupuans-3- |[M+1]7401.43
PHM. ui)-3-(2-uzonponund eHus )azeTuauH-3-kapOoKcaMug tg 1.26
1-(3-(1H-Terpazon-5-un)npommr)-N-(2- +
_l’_
ITpum. 11-7 (mudropmeTokcn)-6-MeTHIMUPUANH-3-1JT)-3-(2- M tl]048806"44
n3onponuadeHmnn)a3eTuanHa-3-kapOokcamun R
1-((1H-Terpazon-5-un)metnn)-N-(2-(nudpTopMeTOKCH )- [M+1]7458.10
ITpum. 11-8 6-MeTHIMUPUANH-3-11)-3-(2-
tr 0.92
n3onponuadeHmnn)a3zeTuanH-3-kapOoKkcamMua
N-(2-(nupTopmeTOoKCH )-6-MeTUANMUPHUANH-3-111)-1-(3- [M+1]7462.03
ITpum. 11-9 TUAPOKCH-3-MeTHIOYyTHI)-3-(2-
tr 0.84
n3onponuadeHmnn)a3eTuanH-3-kapOokcamMmun
N-(2-(nupTopmeToKCcH )-6-MeTUNMUPHUANH-3 -1 )-1-(2- [M+1]7460.04
ITpum. 11-10 (1-ruapOKCUIIUKIOTPOTINI )3T )-3-(2-
tr 0.83
n3onponuieHus))a3eTHANH-3-KapOoKkcaMu I
1-(2-amunonponun)-N-(2-(nudpropmerokcu)-6- [M+1]°433.36
ITpum. 11-11 MEeTHINUPUANH-3-1m)-3-(2-
tr 0.75
nzonponuapeHuns)a3eTHanH-3-kapOoKkcaMua
IIpumep 11-12: 2-(3-((2-(au¢pTropmeToKCcH)-6-MeTHINMHPHANH-3-

ua)kapéamon)-3-(2-uzonponuipeHuna)azeTuaAnH-1-Ha)yKCyCHAasi KHCJIOTA

Craaus 1. Kapbonar nesus (87 mr, 0.27 mmoub) u 6eH3un Opomanerar (33 Mk,

0.2 mmonp) nobaBysitoT K pactBopy N-(2-(audTopmeTrokcH)-6-MeTHIMUPUANH-3-H)-

3-(2-m3onponmidennn)azeTunud-3-kapbokcamuna Mpum. 3 (50 mr, 0.13 mmonb) B

JIM®A (2 wmu). PeakumoHHYH CMeCh MEPEMEIIHNBAIOT MPU K.T. B TEUYEHHUE HOUYH

(peakuuto KOHTpoOUPYIOT ¢ momombio JKXMC). Cmech 3aTem paszbasistoT Bogoi (10

MJ1) U 3KkcTparupyrot ¢ momombio EtOAc (2 x 15 miu). OObenuHeHHBIE 3KCTPAKThI

cymatr Hag MgSO,, ¢GuIbTPyOT W ynapuBarwT ¢ mnogydeHueM OeHszun 2-(3-((2-

(mupTOopMeTOKCH )-6-METUNNTUPHUANH-3 -1 )KapOamonr)-3-(2-

nszonpommidpermn)azeTuaul- 1 -un)anerara (16 mr, Beixon 23%) B Buae OECLBETHOTO

Macjia, KOTOpO€ HMCMOJBb3YVIOT Kak TakoBoe Ha ciaeayrwouieit craguu. KXMC-2: tg =

1.01 mun, [M+H]" = 524.17.
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Craausa 2. K pactBopy Oenszun 2-(3-((2-(znudpTopmMeToKCH )-6-METUNTTUPUIHH-3 -
wi)kapoamonn)-3-(2-uzonponundenun)aseruaut-1-mm)amnerara (16 mr, 0.03 Mmounb) B
1 mn cmecu stanon/TI'® 1:1 pobamsitor Pd/C (4 mr, 0.03 mMmonb). PeakunoHHyIO
CMeCh JeTa3upylT, THAPUPYIOT NpHU AaBieHUU | Oap M mepeMemuBalOT B TEYEHUE
Houu. CMech QUIBTPYIOT HA LEJUTE M YHAPUBAIOT AOCYXa C MOJYYEHHEM YKa3aHHOTO
B 3arosioBke coenuHenus: lpum. 11-12 (11 mr, Beixon 83%) B Buae 6e10r0 TBEPAOTO
BemecTBa. JKXMC-1: tg = 0.86 mun, [M+1]" 434.30.

HOpumep 11-13: »3tua 3-(3-((2-(nu¢pTopmeToxcH)-6-MeTHANUPUAHH-3-
ua)kapéamona)-3-(2-uzonponuidenun)azeruand-1-un)nponanoar u lpumep 11-
14: 3-(3-((2-(nu¢pTopmeToKCH)-6-MeTHINHPUANH-3-HA)KapOaMon)-3-(2-
usonponuageHus)azeTHANH-1-UI)IPONAHOBASA KHCJIOTA

Cragus 1. Cwmecy rugpoxsopuna IIpum. 3 (60 wmr, 0.15 mmonp), MeTun
akpmiata (20 mki, 0.19 mmone) u Cs;COs3 (71 mr, 0.22 mmons) B JIM®PA (15 M)
MEPEMEUINBAIOT MPHU K.T. B TeueHUe 18 4. PeakiuOHHYIO CMeCh yIapUBAaKOT U OCTATOK
ouniamT ¢ nomompio npen-BIXKX (ycmoBus npen-B2XKX-3) ¢ monyuennem Ipum.
11-13 B Bune Genoro TBepaoro BemectBa (51 mr, Beixox 73%). XKXMC-1: tg = 0.82
mug, [M+1]"476.33; '"H AIMP (400 MI', CDCl3) d: 9.89 (s, 1 H), 8.60 (d, J = 8.1 I'n,
1 H), 746 (t, J=73.0I'u, 1 H), 7.35-7.33 (m, 2 H), 7.26-7.21 (m, 1 H), 7.03 (d, J =
74T, 1 H), 692 (d,J=281Tu, 1 H), 422-4.11 (m, 4 H), 3.70-3.55 (m, 2 H), 2.88
(t, /J=74Tu, 2 H), 2.58-2.46 (m, 3 H), 2.41 (s, 3 H), 1.28 (t, /J=7.1 T, 3 H), 1.18
(d, J=6.8Tn, 6 H).

Cranus 2. OTun 3-(3-((2-(nupTopMeTOKCH )-O-METUIITUP U HH-3 -
wi)kapbamonn)-3-(2-uzonponundenun)azeruaun- 1 -mn)nponanoar Mpum. 11-13 (45
mr, 0.09 mmonb) pactBopsitor B cmecu MeOH/TI'® 1:1 (5 mn) u obpabateiBaroT 2M
pactBopom LiOH (1 ma, 2.0 mmonb). PacTBOp mepeMeminBalOT NpU K.T. B TeYEHHE 2 U
(mporekaHue peakuuu KOHTponupyrT ¢ nmomompbio XXMC). PeakunoHHyr cMech
bunpTpyror uyepes QuuapTpyromui mnopuny U ynapusaroT. OCTaTOK OYHIIAKT C
nomobto npen-BIXX (ycnosus npen-B2XKX-3) ¢ monyuenuem Ilpum. 11-14 B Buze
6enoro Teepaoro Bemectsa (11 mr, Beixon 25%). XKXMC-1: tg = 0.77 mun, [M+1]"
447.99; '"H SIMP (400 MI', CDCl3) 6: 8.58 (d, J=8.1 T, 1 H), 7.56 (s, 1 H), 7.46-
7.42 (m, 2 H), 7.38-7.34 (m, 1 H), 730 (t, /=72.8Tu, 1 H), 7.23 (d,J=7.5T1, 1 H),
694 (d,/J=8.1Tn, 1 H), 4.48-4.28 (m, 2 H), 3.99-3.75 (m, 2 H), 3.00 (t, /J=6.1Tm, 2
H), 2.50-2.40 (m, 3 H), 2.39(s,3 H), 1.15(d, J=6.5T1, 6 H).
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HIpumep 11-15: 1-(2-amuHo-2-0kco3TNA)-N-(2-(AudTopmeTorcu)-6-
MEeTHJINHPHANH-3-1J1)-3-(2-u30nponujdeHua)aseTuaANH-3-Kapookcamua

K pactBopy 2-(3-((2-(nudTopmMeTOoKCH)-6-METUNNUPUINH-3-UIT)KapOamMon)-3-
(2-mzonponundennn)azeTuaul-1-un)ykcycHo kuciaorsl Hpum. 11-12 (11 mr, 0.025
mmonb) B IXM (0.5 mur) nmpu 0°C mox azorom no0aBisitoT n3o0ytua xaopdpopmuat (8
mr, 0.06 mmonb) ¢ mnocinenyromum nobasienuem TEA (8 wmkn, 0.06 mMMmoub).
Peaknuonnywo cmech nepememuBaroT npu 0°C B Teuenne 30 MUH, U 3aTeM 100ABISAIOT
ruapokcun ammoHust (8 mxi, 0.05 mmonp). CMmecw nalT HarpetrbCs OO0 K.T. H
nepememnBaroT B TedyeHue 30 MuH. JleTydyue BelmecTBa yNMapuUBaKOT B BAaKyyMe U
OCTaTOK OYMIIAIT ¢ momoInbio npen. BOXX (ycnoBus npen-B2XKX-3) ¢ nonyueHuem
1-(2-amun0-2-0KCc03THINI )-N-(2-(AUPTOPMETOKCH )-O-METUNTTUPUANH-3 - 1T )-3-(2-
nuszonponmidpermn)azeTuaud-3-kapookcamuna Mpum. 11-15 (10 wmr, Beixox 80%) B
Bune 6ecuperHoro maciaa. JKXMC-1: tg = 0.72 mun, [M+H]" = 433.33.

IIpumep 11-16: 1-(2-umaHodTHI)-N-(2-(1UPTOPMETOKCH)-6-MeTHINHPUAHH-
3-u1)-3-(2-uszonponuadgeHuni)azeTHauH-3-kapookcamMua

1-(2-Iuanostun)-N-(2-(nupTopMeToKcH )-6-MeTHIINUPUAUH-3 -1)-3 -(2-
uzonponmidpeHu )azeTuann-3-kapookcamun Mpum. 11-16 nonyugaror u3 [pum. 3 u
AKPUJIOHUTPpUIA, claeAays Meroauke, onucaHHou s Ipum. 11-13, ¢ nonydyenuem
yKa3aHHOI'O B 3aroJIOBKE COeAMHEHUs B BUAe OexeBoro teepaoro semecrsa. JKXMC-
1: tg = 0.93 mun, [M+H]" = 529.14.

IIpumep 11-17: N-(2-(aupTopmeToKcH)-6-MeTHINHPUANUH-3-HT)-1-(3-
THAPOKCHU-2,2-TUMeTHANPponua)-3-(2-u3onponuadeHuns)azeTuanH-3-kapookcaMus

K pacTBOpy N-(2-(nudpTOopMeTOKCH )-6-MEeTUATTUPUIAUH-3 -1J1)-3-(2-
uszonponmigpenmn)azeTuaui-3-kapookcamuna Mpum. 3 (68 mr, 0.18 mmonp) u 3-
rUApoKcu-2,2-numermnnponanans (25 mr, 0.245 mmons) B MeOH (2 mur) B mHEpTHOMH
atMocdepe nobasysitor nuandoporuapun Hatpus (18 mr, 0.29 Mmounb). PeakunoHHy0
cmech nepemermuBatoT mpu S0°C B TeueHue 2 4 (peakiUui0 KOHTPOJIUPYIOT C MOMOIIBIO
KXMC) u 3arem racst Bonoit (2 mi). Cmech pasbdasisitor mocpenctsom MeCN (2 mu)
U 3aTeM oyumanT ¢ noMompio npen. BOXXX (ycnosus npen-B2XKX-3) ¢ nonyuenuem
yKa3aHHOro B 3arojioBke coenuHeHuss Hpum. 11-17 (46 wmr, Beixoxm 55%) B BUAeE
GecuseTHoro crexna. JKXMC-1: tg = 0.79 mun, [M+1]" 462.41; 'H saMmP (500 MTI'w,
CDCl5)0: 861 (d,J=8.1Tu, 1 H), 8.07 (s, 1 H), 7.42-7.35 (m, 3 H), 7.33-7.29 (m, 1
H), 719(d,J=77Tu, 1 H), 6.92 (d, J=8.1Tn, 1 H), 4.25 (s br, 2 H), 3.70 (s br, 2
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H), 3.50 (s, 2 H), 2.60 (s, 2 H), 2.53-2.45 (m, 1 H), 239 (s, 3 H), 1.14 (d, /= 6.7 I'y,
6 H), 0.94 (s, 6 H).
Tadauuna 2: lIpumepsr 11-18 - 11-66

ITpumepsr 11-18 - 11-66 CUHTE3UPYIOT, UCIOJb3Yysl METOAUKY, ONMUCAHHYIO IJis

npumepa Ilpum. 11-17, ucxoxns us lpum. 3 unu llpum. 4 u pasnu4HbIX aJbAETUIOB,

HCIIOJIb3YA uHaH6opomnpm{ HAaTpHusA UJIU APYTrue BOCCTAHOBUTECIIU. q)}IHKLII/IOHaJIbeIe

IPYINBI, TaKWe KaK CIOHPTOBAs WU KHUCJIOTHAs TpyNIa, MOTYT OBbITh 3alUINEHBI

COOTBETCTBYWOIIEH 3amuTHOW rpynmnoii. Hampumep, cioxHble 3QHUPBI OMBUISIOT C

nomombto 2 H. L1IOH mocie ctaanm BOCCTAHOBUTEIPHOTO AMHHUPOBAHUS.

Ananutuyec-
ITpumep Hassanue KUE IaHHbIE
KXMC-1
(R)-N-(2-(nudTopmeTOKCH)-6-METHITUPUTUH-3 -1 )- +
_l’_
ITpum. 11-18 1-(2,3-gurunapokcunpomnmn)-3-(2- M t1]047510.22
nzonponuiaeHmnN)a3eTHANH-3-kapOoKkcamMua R
(R)-N-(2-(nudpropmeTokcH)-6-METUIMTHUPUANH-3 -1 )- LT
ITpum. 11-19 1-(2,3-gurnapokcunponmn)-4-(2- M t1]047728'39
n3onponuiad eHu)nunepuaua-4-kapobokcamus R
N-(2-(nupTOopMeTOKCH )-6-METUIMUPHUANH-3-1JT)-3-(2- [M+1]7432.35
ITpum. 11-20 nsonponmidpenun)- 1 -(okceTan-3-mi)azeTuinH-3- tn 0.84 '
kapbokcamMu R
N-(2-(nudTopmeTokcH )-6-MeTHATUPUANH-3 -1JT)-3-(2- +
+
ITpum. 11-21 nzonponuiadpenun)-1-((2-merunokcason-4- M t1]048711'37
WJT)METHUJT)a3eTUINH-3-KapOoKcaMu g R
N-(2-(au¢pTopmMeTOKCcH )-6-MeTUITUPUAUH-3 -11T)-3-(2- [M+1]°470.37
ITpum. 11-22 nzonponwidenun)-1-((1-merun-1H-nupazon-5- te 0.86 ’
WJI)METHUJT)a3eTUANH-3 -KapOoKcaMu g R
N-(2-(nudpTopMeTOKCH )-O-MeTHITUPUANH-3 -1JT)-3-(2- +
+
ITpum. 11-23 nszonponmidenmn)-1-((1-merun-1H-nupazon-4- M t1]047740'38
WJT)METHJI)a3eTUIMH-3 -KapOOKCaMu g R
metud 3-(3-((2-(audTopMeTOKCH )-6-METHITTUPUTHH- [M+1]7490.04
Mpum. 11-24 | 3-mm)xapOamonin)-3-(2-uzonponuiadeHui)a3eTuanuH-1- t 0.96 ‘
uj)-2,2-TUMETUIINIPONAHOAT R
3-(3-((2-(mupTOpMeETOKCH )-O-METUITTUPUAUH-3 - +
+
[pum. 11-25 | wmm)kapOamonn)-3-(2-uzonponuindeHus)a3eTuanH-1- M t1]049736'05
ui)-2,2-AUMETUIINPONAHOBAs KUCIOTA R
metua 1-((3-((2-(mupTopMeTOKCH)-6-METUITTHPUANH- [M+1]7488.29
IMpum. 11-26 | 3-mm)xapOamonin)-3-(2-uzonponundeHui)a3eTuanH-1- 0 0.82 '
WJT1)METHII ) [IUKJIONponaH- | -kapOokcunar R
1-((3-((2-(mupTopMeTOKCH )-6-METUNTTUPUANH-3 - +
+
IMpum. 11-27 | wmm)kapOamonn)-3-(2-uzonponundeHui)a3eTuanH-1- M t1]048754.02
WJT)METHUJ)IUKJIONpOoNnaH-1-kapOoHOBass KHCIOTA R
metun 4-(3-((2-(audTopmMeToKCH)-6-MeTUNTTHUPUUH- [M+1]7476.48
IMpum. 11-28 | 3-nm)xapOamonin)-3-(2-uzonponundeHni)azeTuaus-1-

un)OyraHoar

tr 0.82
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AHanuTtuuec-
ITpumep Hassanue KU€ NaHHbIE
KXMC-1
4-(3-((2-(nupTOpMETOKCH )-O-METUITTUPUAUH-3 - [M+1]°462 35
IMpum. 11-29 | wun)kapOamomnin)-3-(2-uzonponuiadeHus)a3eTuaun-1- t 074
ni1)OyTaHOBask KUCJIOTA R
metuan 4-(3-((2-(nudpropMeToKkcH)-6-MeTHITTUPUUH- [M+11°504.35
ITpum. 11-30 | 3-um)xap6Gamonn)-3-(2-u3onponrindeHnn)a3eTuaun-1- £ 0.86 ’
ui)-2,2-1TuMeTUI0yTaHoaT R
4-(3-((2-(aupTOPMETOKCH )-O-METUITTHPUAUH-3 - [M+1]%490.01
Mpum. 11-31 | wn)kapbamonn)-3-(2-uzonponuideHus)a3eTuanuH-1- 078
ui)-2,2-1TuMeTUI0yTaAHOBAsE KHCJIOTA R
stun 4-(3-((2-(nudTopMeToKCcH )-6-MeTHIIMTUPUIUH-3 - [M+1]7518.02
Ipum. 11-32 | wmn)kapbamonn)-3-(2-uzonponuideHus)a3eTuanH-1- t0 0.99 '
ui)-3,3-AuMeTuiI0yTaHoaT RE
4-(3-((2-(aupTOPMETOKCH )-O-METUITTHPUAUH-3 - [M+1]7490.33
IMpum. 11-33 | wmm)kapOamonn)-3-(2-uzonponundeHus)a3eTuanH-1- e 091
ui)-3,3-AuMeTUAO0yTaHOBAsI KHCJIOTA R
stun S5-((3-((2-(nudTopmMeTokcH )-6-MEeTUITUPUIUH-3 - [M+1]7529.24
IMpum. 11-34 | wmm)kapOamonn)-3-(2-uzonponundeHni)a3eTuanH-1- tn 124 '
WJT1)METHIT)U30KCa30J1-3-KkapOoKcHuiIaT R
5-((3-((2-(nudpTopmMeToKCH )-6-METUINUPUIUH-3 - [M+1]7501.02
IMpum. 11-35 | wmm)kapOamonn)-3-(2-uzonponundeHni)a3eTuanH-1- £ 0.95 '
UJI)METHJ)U30KCa30J-3-KapOOHOBAs KUCJIOTA R
N-(2-(nupTOopMeTOKCH )-6-METUIMUPHUANH-3-11T)-3-(2- [M+1]°457.00
ITpum. 11-36 uzonponunpenun)-1-(u3okcazon-5- £ 088
WUJIMETHUJI)a3eTHANH-3-KapOoKcaMu g R
metua 4-((3-((2-(nudpropmeTokcn)-6-MeTUINUPUIUH- [M+1]7514.38
IMpum. 11-37 | 3-unm)kap6amonn)-3-(2-u3onponrideHus)a3eTuaun-1- £ 0 88 ’
uin)metmn)-1 H-nupaszon-3-kapbokcunar R
4-((3-((2-(nudpTopMeTOKCH )-O-METHIMTUPUAUH-3 - [M+17°500.22
Mpum. 11-38 | wn)kapbamonn)-3-(2-uzonponuideHus)a3eTuanuH-1- £ 0 88 ‘
wi)metu)- 1 H-nupaszon-3-kapOboHoBast KUCIOTA R
stun 3-((3-((2-(nudTopmMeToKrcH)-6-MeTHIUPUIUH-3 - [M+1]7528.10
Mpum. 11-39 | wmn)kapbamonn)-3-(2-uzonponuideHus)a3eTuanuH-1- t0 084 '
un)metn)- 1 H-nupazon-4-kapbokcunar R
3-((3-((2-(mupTOopMeETOKCH )-6-METUITTHPUANH-3 - [M+1]7500.37
Mpum. 11-40 | wmm)kapOamonn)-3-(2-uzonponuindeHus)a3eTuanuH-1- t 087 '
un)merun)- | H-nmupaszon-4-kapboHoBass KHUCIOTA R
met 2-(2-((3-((2-(nupropmeTokcu)-6-
Tpum. 11-41 METHJIMTUPUIANH-3-ua)kapbamoni)-3-(2- [M+1]7527.41
' nzonponuiderun)azeTuaut- 1 -mr)merun)-1 H-nmuppoi- tr 0.87
l-un)auerar
2-(2-((3-((2-(nupTopMeTOKCH )-6-METUITTUPUAUH-3 - [M+1]7513.03
IMpum. 11-42 | wmm)kapOamonn)-3-(2-uzonponundeHni)a3eTuanH-1- 097 '
un)merun)- | H-nuppon-1-un)ykcycHasi Kuciora R
metus 5-((3-((2-(nudTopmMeTokcH)-6-MeTUINUPUIUH- [M+1]7513.14
IMpum. 11-43 | 3-nm)xapOamonn)-3-(2-uzonponundeHni)azeTuanuy-1- '

un)metun)- | H-nuppon-2-kapbokcunar

tr 0.84




105

AHanuTtuuec-
ITpumep Hassanue KU€ NaHHbIE
KXMC-1
5-((3-((2-(nudpTopmeTokcH)-6-MeTUINUPUIUH-3 - [M+1]7499 38
ITpum. 11-44 | wum)kapOamonn)-3-(2-uzonponundeHns)azeTuans-1- 0 077 ’
win)metun)-1 H-nuppon-2-kapOoHoBast KMCJI0TA R
metun 6-((3-((2-(nudpTopMeToKCH )-6-MEeTUINUPUIUH- [M+177525.31
pum. 11-45 | 3-un)xapbamon)-3-(2-uzonponuiadpeHui)azeTuanuH-1- t. 084 ’
WJT)METHJI)TUKOJTUHAT R
6-((3-((2-(mupTopMeEeTOKCH )-6-METUITTHPUANH-3 - [M+1]°511.05
[pum. 11-46 | wn)kapOamondn)-3-(2-uzonponuideHus)a3eTuanuH-1- 084 '
UJ1)METHJI)TUKOJNHOBAS KHCJIOTA R
N-(2-(nupTOpMETOKCH )-6-METUIMUPUIAUH-3-1JT)-3-(2- [M+1]°457 24
Mpum. 11-47 | uzonponundenun)-1-(okca3omn-2-uaMeTHI)a3eTHIHH- t 0.96 '
3-kapOokcamun R
metus 2-(4-((3-((2-(nupropmeTokcu)-6-
Tpum. 11-48 METHJIMUPUANH-3-1a)kapbamoni)-3-(2- [M+1]7529.02
' n3onponuiadeHun)azeTuaun- 1 -un)merun)-1H-1,2,3- tr 0.78
TpuaszoJ-1-ui)amnerar
2-(4-((3-((2-(nupTopMeTOKCH )-6-METUITTUPUAUH-3 - [M+1]7515.09
IMpum. 11-49 | wmm)kapbamonn)-3-(2-uzonponundeHni)a3eTuanH-1- t 0.82 '
unm)merwn)-1H-1,2 3-tpuazon-1-un)ykcycHas KUCIOTa R
metn 4-((3-((2-(nudropmMeToKcH)-6-MEeTUINUPUIUH- [M+1]7525.04
IMpum. 11-50 | 3-nm)xapOamonin)-3-(2-uzonponundeHni)a3eTuanuH-1- 097 '
WJT)METHJ)TUKOJIHHAT R
4-((3-((2-(nu¢pTopmMeTOKCH )-O-METUNTTUPUANH-3 - M+1]7511.03
ITpum. 11-51 un)kapbamonn)-3-(2-u3onponunpeHni)azeTuanH-1- 0 88.
UJ1)METHUJ)TUKOJINHOBAs KUCJIOTA R
metud S5-((3-((2-(aupTopMeToKCcH )-6-METUIUPUANH- [M+1]7525.08
ITpum. 11-52 | 3-um)kap6amonn)-3-(2-u3onponmideHun)a3eTuaun-1- £ 0.92 ‘
WJT)METHJI)TUKOJTUHAT R
5-((3-((2-(nudpTopmMeTOKCH )-6-METUINUPUIUH-3 - +
[M+1]7511.05
pum. 11-53 | wn)kapSamondn)-3-(2-uzonponuideHus)a3eTuanuH-1- t0 085
UJ1)METHJI)TUKOJUHOBAS KHCJIOTA R
metus 5-((3-((2-(nudpTopMeToKCcH )-6-MEeTUINUPUIUH- [M+1]7526.47
Mpum. 11-54 | 3-mm)xapOamonin)-3-(2-uzonponuiadeHui)azeTuanuH-1- t 089 '
WJI)METHJI)TUPa3UH-2-KapOOKCHIaT R
5-((3-((2-(nudpTopmeToKCcH )-6-METUINUP U HH-3 -1 ) - +
[M+1]7512.08
ITpum. 11-55 kapbamoun)3-(2-u3onponundennn)azeTuaun- 1 - t0 084
UJ)METHJ)TUPa3uH-2-KapOOHOBasE KHCIOTA R
metua S5-((3-((2-(mupTopMeTOKCH )-6-METUITTHPUATH- +
[M+1]7514.42
IMpum. 11-56 | 3-mm)xapOamonin)-3-(2-uzonponundeHui)a3eTuanuH-1- . 0.97
un)Metua)pypaH-2-kapOoKcuaart R
5-((3-((2-(nudpTopmMeToKCH )-6-METUINUPUIUH-3 - [M+1]7500.27
IMpum. 11-57 | wmm)xkapOamonn)-3-(2-uzonponundeHui)a3eTuanuH-1- 087
un)metun)pypan-2-kapOOHOBas KHCIOTA R
stun 2-(2-((3-((2-(nudpropmeTokcu)-6-
Tpum. 11-58 METHJIUPUANH-3-ua)kapbamoni)-3-(2- [M+1]7543.24

30T PO SHUIT )a3eTHANH- | -1JT1)MeTHII )OKCa30J1-4-
uj)amerar

tr 1.07
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AHanuTtuuec-
ITpumep Hassanue KU€ NaHHbIE
KXMC-1
2-(2-((3-((2-(mupTOopMeTOKCH )-6-METUITUP U UH-3 - +
[M+1]°515.27
ITpum. 11-59 | wmm)kapOamonn)-3-(2-uzonponundpeHns)azeTuant-1- £ 0.90
WJT)METHJI)OKCa30J-4-UJ1)YKCYCHAsl KHCJIOTA R
1-(4-unano-4-mermnneHTun )-N-(2-(aupTopmMeToKcH )- [M+1]°471.46
IMpum. 11-60 6-MeTHIMUPUIUH-3-11)-3-(2- te 0.90
U30IpOnuI(peHn )a3eTHINH-3-KapOoOKcaMu g R
N-(2-(nupTOopMeTOKCH )-6-METUIMTUPUIUH-3-1JT)-3-(2- [M+1]7505.50
ITpum. 11-61 uzonponuiadpenun)-1-(4-merun-4- 094
HUTPOTEHTH )a3€TUANH-3-KapOoOKcaMu R
N-(2-(nupTOpMETOKCH )-6-METUIMUPUIAUH-3-1JT)-3-(2- [M+1]°433.05
ITpum. 11-62 uzonponunpennn)-1-(2- t0 074
(METHJIAMUHO)3THI)a3€THANH-3-KapOOKcaMu R
N-(2-(nupTOopMeTOKCH )-6-MEeTUIMUPHUANH-3-1J1)-1-(2- +
[M+1]447.31
IMpum. 11-63 | (3TEHnaMuH0)3TUN)-3-(2-U30mpOoNUI(EHNIT)a3eTHANH- 0 0.77
3-kapOokcamun R
N-(2-(aupTOopMeTOKCH )-6-METUITTUPUANH-3-11T)-3-(2- [M+1]°461.20
ITpum. 11-64 uzonponuiadpenun)-1-(2-merun-2- 091
(METHJIAMUHO)TPOTHNII )a3€THANH-3 -KapOOKcaMu R
5-(3-((2-(nudpropmerokcH)-6-MeTUINUPUIHH-3 - [M+1]°510.08
IMpum. 11-65 | wmm)kapOamonn)-3-(2-uzonponuindeHni)a3eTuanH-1- £ 0.95
WJ1)-2-MeTHJINIeHTAaH-2-H1JT alleTaT R
N-(2-(nupTopmMeTOKCH )-6-MEeTUNMUPUANH-3 -1 )-1-(4- [M+1]°476.50
ITpum. 11-66 rUAPOKCH-4-MeTHUIneHTHN)-3-(2- £ 085
n30nponmIQpeHn )a3eTHINH-3-KapOoKcaMu g R

IIpumep 11-67: Merua 2-(1-((3-((2-(audpTopmMeToKCcH)-6-MeTHINUPHIAUH-3-

uia)kapo6amon)-3-(2-uzonponuipeHns)azeTuauH-1-

wia)merua)uukjgonponuia)anerat u [Mpumep 11-68: 2-(1-((3-((2-(nudTopmeTorcu)-

6-MeTHINMUPUANH-3-HI)KapoaMon)-3-(2-u3zonponuidenuna)aseTuaun-1-

HJI)METHJI)IHKJIONPOMUJI)yKCYCHASI KHCJIOTA

Craausa 1. Cmecpr ruapoxnopuna Hpum. 3 (50 mr, 0.115 mmons), metun 2-[1-

(6bpommermn)uuknonponui|anerara (37.5 mr, 0.172 mmons) u Cs;COsz (150 mr, 0.46
mMoib) B MeCN (1 ma) mepememuator npu 5S0°C B tedyeHue 18 u. PeakumoHHyIO
CMeCh yNapUBAKOT M OCTATOK OYHIIAIOT ¢ momoubio mnpen-BIXX (ycmoBus mpen-
B32XX-3) ¢ nonyuenuem Ilpum. 11-67 B Bune OecuperHoro macjia (32 Mr, BbIXOX
56%). KXMC-1: tg = 0.85 mun, [M+1]" 502.06.

Cranus 2. Metun 2-(1-((3-((2-(nupTOpMETOKCH )-6-METUNTHPUAUH-3 -
wi)kapoamonn)-3-(2-u3onponuiadeHus )a3eTUANH- 1 -1JT)METHIT ) TUKJIOTIPOITHII )al[eTaT

Hpum. 11-67 (30 mr, 0.06 mmons) pactBopsitor B MeOH (2 ma) u obpadareBaroT 2M
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pactBopom LiOH (1 mn, 2.0 mmonp). PacTBOp mepeMemimBarOT MpU K.T. B TE€YEHHE
HOYM (mpoTeKkaHHWe peakuu KOHTpohupyioT ¢ nomouipo JKXMC). PeakumoHHyIO
cMmech oxnaxnaarwT no 0°C u MenneHHo noakuciaawT go pH 4 ¢ nmomompro 2 H.
pactBopa HCl. Boxnbiii pacTBOp 3aTeM JaBa pa3a 3KCTparupyrT ¢ momouisio EtOAc.
OObennHeHHbIE OpraHMYecKHe OJKCTpakThl cymar Hax MgSO4, ¢uapTpyoT u
yHOAapUBAT C MOJydeHueMm runpoxiopuna - conu Ilpum. 11-68 B Buge Oenoro
TBepaoro semecTsa (20 mr, BeIxoa 69%). JKXMC-1: tg = 0.84 mun, [M+1]" 488.04.

Tadauuna 3: lpumepsr 11-69 - 11-76

ITpumepsr 11-69 - 11-76 CUHTE3UPYIOT, UCIOJIb3Ys METOAMKY, OMUCAHHYIO IJIs
npumepa Ilpum. 11-68, ucxoas us Ilpum. 3, KOTOpPBI MNOABEPrarOT peakLUU C

(YHKIIMOHATN3NPOBAHHBIMH T'AJIOTCHAIKAHAMHU.

AHanutuuec-
ITpumep Hassanue KU€E JaHHbIE
KXMC-1
5-(3-((2-(nudpTopmeToKkcH)-6-MeTUINUPUIUH-3 - [M+1]7504.42
ITpum. 11-69 | un)kapdamonin)-3-(2-u3onponundeHnn)azeTuinn-1- 0 081
ui)-2,2-AUMETUINIEHTAHOBAs! KHCJIOTA R
metua 1-(3-(3-((2-(nudropmerokcu)-6-
e 3.(2- +171°
Tpum. 11-70 METHJINUPUINH-3-uI)Kapbamoni)-3-(2 [M+1]7516.07
uzonponuiapeHns)a3eTuanH-1- tr 0.87

UJT)TPONUJI)IMKJIONIponaH- | -kapbokcunar

1-(3-(3-((2-(nudTopmeTokcH )-6-MeTUINUPUIUH-3 -
IMpum. 11-71 | nmn)kapbamoun)-3-(2-usonponuindeHnn)aseTuaun-1-
WJ1)TPOTIUJI JUMKJIONpOTaH- 1 -kapOOHOBast KMCIOTA

[M+1]7502.07
tr 0.81

1-(2-(3-((2-(nudpTOopMeTOKCH )-6-METUINUPUTHH-3 -
IMpum. 11-72| nn)kapbamonn)-3-(2-usonponmindeHnn)aseTuaun-1-
WJT)3THJ ) LMKJIONponan- | -kapOoHOBass KMCI0TA

[M+1]7488.08
tr 1.14

1-(2-(3-((2-(nudpTOopMeTOKCH )-6-METUIUPUTHH-3 -
Mpum. 11-73 | un)kapbamomnn)-3-(2-u3onponundeHrn)azeTuinn- 1 -
WJ1)3THI ) UHKJIOO0yTaH-1-kapOOHOBAsk KUCJIOTA

[M+1]7502.09
tg 1.20

stun 2-(2-(3-((2-(audTopmMeTOKCH )-6-METHIITTUP U H-
IMpum. 11-74 |3-wn)kapdbamon)-3-(2-uzonponuiadpeHu ))a3eTuanuH- 1 -
UJT1)3TOKCH )aleTaT

[M+1]7506.48
tg 0.84

2-(2-(3-((2-(mupTOpMETOKCH )-6-METUITTUPHUIUH-3 -
Ipum. 11-75| un)kapbamonin)-3-(2-u3onponundeHnn)azeTuinn-1 -
UJI)3TOKCH)YKCYCHAsl KHCJIOTA

[M+1]7478.04
tg 0.80

3-(2-(3-((2-(mudpTOpMETOKCH )-6-METUITTUPUAUH-3 -
IMpum. 11-76 | un)kapbamonin)-3-(2-u3onponundeHnn)azeTuinn-1 -
ua)3TUn)rerparuapodypan-3-kapOOHOBas KHCIOTA

[M+1]7518.12
tg 1.22
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IIpumep 11-77: N-(2-(audTopMeTOKCH)-6-MeTUANHPUAHH-3-1J1)-3-(2-
usonponuagenu)-1-(2-(mernacynbGpoHaMHAO0)ITHI)a3eTHAUH-I-KapOOKcaAMHU

K pacrBopy 1-(2-amuu03THN)-N-(2-(nubTOPMETOKCH )-6-METUNTTUPUINH-3-1JT)-
3-(2-uzonponungpenunn)azeruanH-3-kapookcamuna Mpum. 11-1 (73 mr, 0.18 Mmmounb) B
AXM (10 mna) pobGapmsitor TpudsTuiaamuH (98 mky, 0.78 MMOJIb) € TOCIEAYIOIUM
nobasnenueM MeraHcyiabdonuaxnopuaa (27 mkia, 0.35 Mmonb). PeakiMOHHYIO CMeCh
NepeMeIINBAOT MPHU K.T. B TeYeHHe Houu. JleTyyue BelmecTBa ymapuBaKOT U OCTATOK
ouniarT ¢ mnomomb npern. BOXX (ycmoBus mnpen-BOXKX-1) ¢ nonyuenuem
yKa3aHHOTO B 3aroyioBke coequneHus pum. 11-77 (18 mr, Beixox 21%) B BUAE MEHBI.
XKXMC-1: tg = 0.73 mun, [M+1]" 497.06.

IIpumep 11-78: N-(2-(aupTopmeToxcu)-6-MeTHINUPUANH-3-1T)-1-(2-
(IUMeTHIAMHHO)ITH)-3-(2-u30nponuadeHna)aseTHANH-3-KapOokcamug

2-(3-((2-(AudpTopmMeTOKCH )-6-METUINTUPUANH-3 -1 )kapOamom )-3-(2-
U30MPONIII(p €HIIT )a3e TUANH- | -u1)3THy MeTaHCcyab(oHAT cuHTe3upyioT u3 Hpum. 11-
2, cnenyst MeToAMKe, omucanHol st monydenus Hpum. 11-76. Mesunar (40 mr, 0.08
MMOJIb) 3aTeM mnoxaBepraroT peakuuun ¢ IM pumermnamuaom B TI'® (5 mn) u
nepemewmnBaroT npu 60°C. PeakIUOHHYIO CMeCh YNapUBAOT U OCTATOK OYHUINAKOT C
nomompto mpen. BOXX (ycmoBus mpen-BOXKX-1) ¢ nmonyueHuem yka3zaHHOrO B
3arosioBke coenuHeHus: lpum. 11-78 (8 mr, Beixox 22%) B Buae neHbl. JKXMC-1: tg =
0.80 mun, [M+1]" 447.03.

IIpumep 11-79: IDrtua  (2-(3-((2-(audpTopmMeTOKCH)-6-MeTHINUPHIAUH-3-
ua)kapéamon)-3-(2-uzonponuidpeHus)azeTuaANH-1-11)3THI)IIHIUHAT "
Hpumep 11-80: (2-(3-((2-(amdTopMeTOKCH)-6-MeTHIANMUPHANH-3-HIT)KAPOAMON.T)-
3-(2-u3onponuadeHn)azeTHANH-1-UI)ITUI)ITHIUH

Cranus 1. Metun (2-(3-((2-(mupTOpMETOKCH )-6-METUINTTUPUTHH-3 -
un)kapbamonn)-3-(2-uzonponuiaderun)aseTuaun- 1 -un)stun)raunuaat Mpum. 11-79
cunTe3upyoT u3 Ilpum. 11-1 u >TUn Xgopauerara B COOTBETCTBHU C MPOTOKOJIOM,
onucaHHbIM st nonydenus Hpum. 11-67. JKXMC-1: tg = 0.87 mun, [M+1]7 505.11.

Cragua 2. (2-(3-((2-(AudTopmeTokch)-6-MeTHIMUPUANH-3 -11)KapObamond)-3 -
(2-m3onponmndennn)azetuaun-1-un)sytun)rauous - [Mpum. 11-80 cuHTE3UPYIOT B
COOTBETCTBHUHU C MPOTOKOJOM, ONUCAaHHBIM 1 nonydeHus lMpum. 11-14. XKXMC-1: tg
= 0.76 mun, [M+1]" 477.07.

IIpumep 11-81: Itna N-(2-(3-((2-(nupTopmMeToKcH)-6-MeTHINHPUAHH-3-

ua)kapéamona)-3-(2-uzonponuidenun)aseTuana-1-na)3Tuia)-N-MeTUATTHIHHAT
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7| Hpumep 11-82: N-(2-(3-((2-(an¢TopmMeTOKCH)-6-MeTUINHPHUAHNH-3-
ua)kapéamona)-3-(2-uzonponuidenun)aseTuanH-1-na)3Tuia)-N-MeTUATTHIHH

ITpumepsr 11-81 u 11-82 nmonyuarot u3 Ipum. 11-62 no ananoruu ¢ lpum. 11-
79 u IIpum. 11-80.

pum. 11-81 XKXXMC-1: tg = 0.94 mun, [M+1]" 519.06. IIpum. 11-82 XKXMC-1:
tg = 0.77 mun, [M+1]" 491.12

HMpumep 11-83: (S)-1-(3-amuHo-2-ruapoxkcunponu)-N-(2-(azudpropmeTorkcu)-
6-MeTHINMUPUANH-3-1)-3-(2-n30nponuadeHuna)azeTuANH-3-KapookcaMu

Cragus 1. K pacrBopy N-(2-(nudTopMeTOKCH)-6-MeTUANMUPUINH-3-1i)-3-(2-
uzonpommidpermn)azeTuaui-3-kapookcamuna Ipum. 3 (450 wmr, 1.2 mmons) B
uzonpomnanone (5 wmia) pobGasasror 3M  Bomnbili pactBop NaOH (1.5 wmn) ¢

nocnenyromuM  godasieHuneM R-smuxjoprunpuna (282 wmkia, 3.6  MMOIb).

PeakinoOHHYI0 CMeCh MEepEeMEMHUBAOT NPU K.T. B TEUEHHE HOYH, pa30aBIAOT C
nomombeio EtOAc (15 mi) u mpomeiBatoT Bogoi (10 mn). Oprarndeckyro ¢asy cymar
Han MgSO,, ¢unpTpyroT u ynapusaroT. OcraTok o4yumarT ¢ noMombeio mpern. TCX
(amroenT: renrtad/stunanerar 4:1) ¢ monydenuem (R)-N-(2-(mudropmerokcn)-6-
METUJITUPUANH-3-11)-3-(2-u3onponuidennn)- 1 -(okcupaH-2-uiIMeTn )a3eTUANH-3 -
kapbokcamuna (245 mr, Beixon 47%) B Buge mMaciaa. JKXMC-2: tg = 0.89 mun, [M+H]"
=432.10.

Cragua 2. K pactBopy (R)-N-(2-(nudpropmerokcu)-6-MeTUINUPUIUH-3-1T)-3-
(2-uzonponundenun)-1-(oxkcupan-2-unmMernn)azeTuau-3-kapookcamuna (50 mr, 0.12
mmosib) B MeOH (1 wmna) mobasmsitor 7M NH; B MeOH (10 mka, 0.35 mmous).
Peakunonnywo cmecr nepemewmnBaroT npu 60°C B Teuenue 6 4. JleTyuue BemecTBa
3aTeM yNapHUBAlOT M OCTATOK OYMMIAIOT ¢ momouipto npern. BOXXX (ycnoBust mpen-
B32XX-3) ¢ monyyeHuem yka3zaHHOTO B 3aroyioBke coenunenus: Mlpum. 11-83 (53 wmr,
BbIx0 100%) B Bume crekna. JKXMC-1: tg = 0.53 muH, [M+1]" 449.07.

Tadauuna 4: llpumepsr 11-84 u 11-85

ITpumepsr 11-84 u 11-85 CHUHTE3UPYIOT, UCNOJIB3Ys] METOAUKY, OMUCAHHYIO IJIA

npumepa IIpum. 11-83, wucnonp3dys MeTuJI- HWJIM JUMETHUIAMHUH B KadecTBe

HyKJieoduma.
AHanuTtuuec-
ITpumep Hassanue KU€ aHHbIE
AKXMC-1
Tpum. 11-84 (S)-N-(2-(mupTopMeTOKCH )-6-METUITTUPUANH-3 - [M+1]7463.08
' wi)-1-(2-ruppoxcu-3-(MeTuiaMuHo )nponu)-3-(2- tr 0.54
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Anamuruuec-

ITpumep Hassanue KU€ aHHbIE
AKXMC-1

u30nponmIgpeHns1 )a3eTHINH-3-KapOoKkcaMu g

(S)-N-(2-(mupTopMeTOKCH)-6-METUITTUPUANH-3 -
Ipum. 11-85 [un)-1-(3-(auMeTUIaMUHO)-2-TUIPOKCUTIPOTTHI )-3-
(2-n3onponmideHns)azeTuanH-3-KapOoKcaMua

[M+1]7477.17
tg 0.55

pumep 11-86: (S)-N-(2-(nu¢pTopmeroxcu)-6-meTuanupuann-3-ui)-1-(2-
THAPOKCHU-3-(2-rHApOKCcHALIeTAMUA0)IPONUI)-3-(2-u3onponuiadeHnn)a3eTuauH-3-
KapookcamMujg

(S)-1-(3-amuHO-2-ruapoxcunponui )-N-(2-(AupToOpMeTOKCH )-6-MEe TUITTUP UTHH-
3-un)-3-(2-uzonponmidenun)azeTuaun-3-kapookcamung Hpum. 11-83 (52 wmr, 0.12
MMOJIb) MOOaBISIOT K pacTBOPY riaukojeBor kuciaorsl (0.14 mmons, 11 mr), EDC (33
mr, 0.17 mmons), HOBt (23.5 mr, 0.17 mmons) u DIPEA (40 mxa, 0.23 Mmounb) B
JAM®A (5 mn). PeakunoHHYI0 CMeCh NMEpPEeMEIINBAIOT NPU K.T. B TeUeHHe 1 4, 3aTeMm
yIapuBaKOT 0CYyXa U OUUINAIOT ¢ moMolnbio npern. BOXKX (ycnosus npen-BOXX-2) ¢
NOJIyYeHUEM YKa3aHHOTrO B 3arojoBke coenquHenus: llpum. 11-86 (22 mr, Beixox 37%)
B Buge mMacia. JKXMC-1: tg = 0.68 mun, [M+1]" 507.35; '"H SIMP (400 MI', CDClj3)
0:850(d,/J=8.1Tnu,1H), 7.62-7.57 (m, 1 H), 7.49-7.43 (m, 3 H), 7.39-7.35 (m, 1
H), 726 (t, /=83.8Tu,1 H),7.21(d,J=77Tu, 1 H),6.93(d,/J=82Tu,1H), 5.70-
5.01 (m, 4H), 4.19-4.05 (m, 3 H), 3.48-3.42 (m, 1 H), 3.42-3.33 (m, 2 H), 3.29-3.20
(m, 1 H), 2.38 (s, 3 H), 2.29-2.18 (m, 1 H), 1.19(d, J=6.1 T, 6 H).

Hpumep 11-87: N-(2-(audTopmMeToKcH)-6-MeTUANUPHAHH-3-HJ)-1-(2-(2-
THAPOKCHALETAMHUAO0)ITUHI)-3-(2-u3onponuiadenuna)azeTuanH-3-kapookcamug

N-(2-(nudpTopmeToKcH )-6-MeTUINUPUIHH-3-11)-1-(2-(2-
TUAPOKCUALETAMUIO )3T )-3-(2-u3onponuid eHus )azeTuant-3-kapobokcamug I[pum.
11-87 (35 wr, TBepabiii) moay4aroT u3 1-(2-amuHO3THI)-N-(2-(nupTOpMETOKCH )-6-
METHJINTUPUANH-3-11)-3-(2-u3onponmid errn)azeTunnH-3-kapbokcamuna Mpum. 11-1
(73 mr, 0.17 mmounb), cnenys meroaunke, onucanuoi 1t Mpum. 11-86. XKKXMC-1: tg =
0.69 mun, [M+1]" 477.36; '"H AMP (400 MI'u, CDCls) 6: 8.56 (d, J = 8.1 ', 1 H),
8.48 (s, 1 H), 7.24-7.43 (m, S H), 7.16 (m, 1 H), 6.94 (d, J= 8.1 T'u, 1 H), 4.32-3.14
(m, 2 H), 4.11 (s, 2 H), 3.79-3.57 (m, 2 H), 3.44-3.42 (m, 2 H), 2.79 (t, J=5.6 'y, 2
H), 2.50-2.43 (m, 1 H), 2.40 (s, 3 H), 1.16 (d, /= 6.6 'y, 6 H).
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IIpumep 11-88: 1-(umanometny)-N-(2-(aupTOpMETOKCH)-6-MeTHINHPUAHH-
3-u41)-3-(2-uzonponuadeHni)azeTuauH-3-kapookcamua

K pactBopy ruapoxnopuna Hpum. 3 (100 mr, 0.24 Mmonb) u OpOMaieTOHUTPHUIA
(19 mxn, 0.27 mmonb) B IM®PA (2 mia) nobasasaoT Cs;COs (158 mr, 0.49 mmons).
PeakiuoHHYyI0O CcMech IepeMEelNBAlOT MpH K.T. B TeueHue 1 u (peakuuro
KOHTpOJUpyIOT ¢ nomoumpbio XXXMC), 3atem skcTparupyroT ¢ nomoinbro XM (2 x 20
mi). Opranuyeckue OKCTPAaKThl MPOMBIBAIOT Bomoil (10 ™my) ¢ mocieayroouiei
NpOMBIBKOI cosieBbIM pacTBopoM (10 mi) u 3arem cymart Hag MgSO4, QUIbTPyoOT H
ynapuaroT. OcTtaTok ouninarT ¢ momolnbio mpen. BOXKX (ycnosus npen-BOXX-1) ¢
MOJIyYeHUEM YKa3aHHOTro B 3arojioBke coenqunenusi llpum. 11-88 (50 mr, Beixox 50%)
B BUje OexeBoro Tteepnoro BemectBa. JKXMC-1: tg = 1.25 muH, [M+1]+ 415.37; 'H
SAMP (400 MTI'u, CDCl;) ¢: 8.60 (d, J=28.1Tu, 1 H), 8.17 (s, 1 H), 7.42-7.38 (m, 2
H), 732 (t,J=728Tu, 1 H), 7.34-7.30 (m, 1 H), 717 (d, J=6.6 Ty, 1 H), 6.94 (d, J
=8.1Tu, 1 H), 430-4.21 (m, 2 H), 3.96-3.85 (m, 2 H), 3.65 (s, 2 H), 2.56-2.47 (m, 1
H), 240 (s,3H), 1.16 (d, J=6.7 ', 6 H).

HIpumep 11-89: N-(2-(aupTopmeroxcu)-6-meTuanupuanH-3-u)-1-((3-
(rMApOKCHUMETHI)OKCeTaH-3-ua)MeTua)-3-(2-n3onponuadeHns)aseTuanH-3-
Kap0okcamMujg

K pactBopy rugpoxmnopuna Hpum. 3 (200 mr, 0.49 mmonp) u (3-(Opom-
MeTHJ )okceTaHuN-3-un)meranona (88 mki, 0.49 mmonb) B MeCN (10 mi) nobaBisitoT
CsyCOs3 (316 mr, 0.97 mmonb). PeaknmonHyro cMmech nepememuBatroT npu 85°C B
TedeHue 2 4 (peakuur KOHTponupyroT ¢ nomoupbio XXMC). Jobasusiot Boay (20
MJI) U CMeChb 3areM 3KcTparupyot ¢ momompbio EtOAc (2 x 50 mu). Opranuveckue
SKCTPAKTHI MPOMBIBAIOT COJIeBBIM pacTBopoM (10 mun), cymar vHax MgSQO,, punbrpyroT
u ynapuBatoT. OcTaTok ounmanT ¢ nomombko npen. BOXX (ycnosus npen-B2XKX-1)
C MOJYYEeHHUEM YKa3aHHOro B 3arosiopke coenuneHust Ilpum. 11-89 (157 wmr, BbIXOA
68%) B BUE GexeBoro TBepaoro semectsa. JKXMC-1: tg = 0.75 mun, [M+1]" 476.37.

IIpumep 11-90: wmetna 3-((3-((2-(nu¢dpTopmeroxcu)-6-MeTHINUPHANH-3-
uia)kapéamona)-3-(2-uzonponuidenun)azeTuant-1-ua)mMeTna)okceTan-3-
kapookcugar u Ilpumep 11-91: 3-((3-((2-(nu¢pTopmMeToKCcH)-6-MeTHIANHPUAHH-3-
ua)kapéamona)-3-(2-uzonponuiadenun)azeTuanH-1-ua)mMeTna)okceTan-3-
KapO0OHOBAsI KHCJIOTA

Metun 3-(Opommerun)okceraH-3-kapOokcunar (172 wmr, 0.82 wmmomb),

2

NOJIYyYEHHBbII M3 KOMMEpPYECKH JOoCTymHOH 3-(OpoMmeruin)okceraH-3-kapOOHOBOM
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KHCJIOTBl U TPUMETHJICHUIMIJUA30METaHa, MOABEPral0T PEaKLUU € THUIAPOXJOPUIIOM
Hpum. 3 (150 mr, 0.36 mMmonb), cnenys meroaunke, onucanHoil nus Hpum. 11-89, c
nonyuenueM Metuin 3-((3-((2-(amupTopmMeTOKCH)-6-METUNTTUPUANH-3 -1 )KapOaMOmI)-
3-(2-m3onponmindenun)azeTuul- | -un)merun)okceran-3-kapookcunara lMpum. 11-90.
XKXMC-1: tg = 1.02 mun, [M+1]" 504.03. CnoxHbIi MeTHIOBBIH >QHUp 3aTeM
oMbUISIFOT ¢ momoinbio LiOH, cnenyst metonuke, onucanHoi misi [pum. 11-14, ¢
nonyuernueMm Ipum. 11-91 (17 mr, Beixon 9%) B Bune OexeBoro Bocka. JKXMC-1: tg
= 0.90 mun, [M+1]" 490.29.

Hpumep 11-92: N-(2-(au¢pTopmeToxcu)-6-meTuanupuana-3-uia)-1-(3,3-
AUMeTHI-4-(MeTHJIAMHHO)-4-0KCO0yTHII)-3-(2-u30nponuiadeHuT)azeTuANH-3-
Kap0okcamujg

N-(2-(nudpTopmeTokcHu)-6-MeTUNMUPUANH-3-11)-1-(3,3-aumeTnn-4-
(MeTnnamMuHO)-4-0kc00yTHN)-3-(2-n30nponuideHns)azeTu -3 -kapOoKcaMua
Hpum. 11-92 noayuator u3  4-(3-((2-(mudTOopMeTOKCH )-6-METUITTUPUIHH-3 -
wi)kapoamonn)-3-(2-uzonponundpeHun)azeTuant-1-un)-2,2-nrumMeTnn0yTaHOBON
kucyaotsl lIpum. 11-31 u 2 H. metunamuna B TI'®, cnenys MeToauke, ONUCAHHOW IS
Hpum. 11-86. becusetnoe macio. KKXMC-1: tg = 0.79 muH, [M+1]" 503.52.

IIpumep 11-93: 1-(4-amuno-3,3-numeTna-4-oxkco0yTna)-N-(2-
(aupTOpMETOKCH)-6-MeTHINHPHANH-3-1J1)-3-(2-n30nponuJadeHua)aseTuAMH-3-
KapOokcaMun

Hpum. 11-31 (60 mr, 0.114 mMMoiap) moxgBeprarOT peakuuu ¢ amauiaaMuHoM (10
MkJ, 0.125 MMOJIb) B COOTBETCTBHUU C MeTOAUKOW, omucaHHou ans I[lpum. 11-86.
[Tony4eHHBIH aJUTUIAMUA OYUINAIOT ¢ nmoMoibio npen-BOXX (ycnosus npen-BIXKX-
2) u 3arem BBomaT (48 wmr, 0.09 Mmonb) B 3amassHHYK TPYyOKy, COAEPIKAIYIO
terpaxyopouc(2,7-numernn-2,6-okraauenuneH)aupyreauit (1.7 mr, 0.002 mwmoub),
KIO4 (21 mr, 0.09 mmonb) u Boay (1 mur). Peakimonnyto cmech HarpesatoT npu 100°C
B TeueHue 2 4 B armocdepe aproHa. J(oOaBisOT BOAY M CMECh 3KCTPArHUPYIOT C
nomombto EtOAc. Oprannueckuii sxkctpakt cymart Hax MgSOy, cymar, QuapTpyroT u
ynapusatT. Crlpoe coeqUHEHHE OYUINAOT ¢ momoulpto npen. BOXX (ycnosus nmpen-
B32XX-2) ¢ monydyeHneM yka3aHHOTO B 3arojioBke coenuHeHus Ilpum. 11-93 B Bune

oecuseTHoro macina (8 mr, 18%). XKKXMC-1: tg = 0.82 muH, [MJrl]+ 489.12.
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IIpumep 11-94: 1-(4-amuno-4-meTuanedTua)-N-(2-(aupropmerokcu)-6-
MEeTHJINHPHANH-3-1J1)-3-(2-u30nponujdeHua)aseTuaANH-3-Kapookcamua

K pactsopy lpum. 11-61 (82 mr, 0.16 mmonb) B AcOH (5 mn) nobasnsoT ZnBr
(2.5 »xB.,, 114 wmr) m cmech nepememuBatroT npu 100°C B TeueHue 2 4 B
MUKpPOBOJHOBOH meun. JloGaBnswoT npyryro mnopuuto ZnBr (1.1 sxB., 50 mr) u
peakuuoHHYI0 cMech nepememnBaroT npu 100°C B Teuenue 2 4. O4nucTKa C MOMOLIBIO
npern. BOXX (ycnoBus mnpen-BOXKX-1) mpuBOOUT K TONYYEHHUIO YKa3aHHOTO B
3arojioBke coenuHenusi [pum. 11-94 B Buge OexkeBoro Bocka (16 mr, Beixox 17%).
XKXMC-1: tg = 0.61 mun, [M+1]" 475.15.

Hpumep 11-95: 1-(2-(1H-Terpa3zon-S-una)dTua)-N-(2-(audropmerokcu)-6-
MeTHJINHPHAHH-3-1JI)-3-(2-u30nponujdeHuna)aseTHANH-3-KapOooKkcaMua

1-(2-(1H-Terpazon-5-un)stuin)-N-(2-(aupTopMeTOKCH )-6-ME TUITTUP U AU H-3 - 1T )-
3-(2-m3onponmndennn)azeTunud-3-kapbokcamun IMpum. 11-95 nonygaror u3 3-(2-
uzonponrigpernn)-N-(2-MeTOKCU-6-MeTUIITUPUIHH-3 -1 )a3eTHANH-3 -KapOokcaMuaa
Mpum. 3 u 5-(2-6pomstun)-1H-1,2,3 4-reTpasona, cienyss METOAHUKE, OMMUCAHHOU IJIs
Hpum. 11-1 - 11-11. BecusetHoe macao. KXMC-1: tg = 0.80 muH, [M+1]" 472.06.

Hpumep 12-1: 1-(4-unanob6yranona)-N-(2-(audropmeTorcu)-6-
MEeTHJINHPHANH-3-1J1)-3-(2-u30nponujdeHua)aseTHANH-3-KapookcaMmua

K pacTBopy 3-(2-uzonponundenun)-N-(2-MeTOKCU-O-METUITTHPUIUH-3 -
wn)azerunun-3-kapookcamuna Mpum. 3 (72 mr, 0.19 mmonb) u 4-unanoOyTaHOBOMH
kucnotsl (21.6 mr, 0.19 mmons) B IM®PA (2 ma) pobasusror EDC (55 wmr, 0.29
mmonb), HOBt (39 wmr, 0.29 mmonb) u DIPEA (65 wmkn, 0.49 mmonb). Cmech
NepeMeIlNBAT MPU K.T. B TedeHHe | 4 (MpoTekaHue peakUuu KOHTPOIUPYIOT C
nomompio JKXMC), 3atem ee pa3baBisaroT Hachim. BoaH. pactBopom NaHCOs; u nBa
pasa skctparupyroT ¢ nomombio EtOAc. OObenuHeHHBIE OPr. SKCTPAKTHI CyIIAT HaJ
MgSO,, GunbTpyroT 1 KOHUEHTPUPYIOT. CHIpOH NPOAYKT OYUILIAIOT C MOMOLIBIO MPET.
BOXX (ycmoBuss mnpen-BOXKX-3) ¢ mnonyuenuem 1-(4-umanoOyranowmn)-N-(2-
(mupTOPpMETOKCH )-6-METUNTUPHUINH-3-1J1)-3-(2-n30nponuiadeHns)a3eTuANH-3 -
kapOokcamuzna Mpum. 12-1 (52 mr, Berxox 58%) B Bune xxentoro macia; KXMC-1: tg
=1.17 mun, [M+1]" 471.07.

Tadauna S: lpumepsr 12-2 - 12-31

ITpumepsr 12-2 - 12-31 CHHTE3UPYIOT, UCIHOJb3Yysl METOAUKY, ONHCAHHYIO IS
Hpum. 12-1 Beime, ucxoas us Ilpum. 3 unun IHpum. 4. MOXHO HCHOJB30BAaTh

CTaHAapTHbIE peareHThl couetanus, takue kak EDC/HOBt, TBTU, HATU, T3P.
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KapOOHOBBIE KHCJIOTHI

MNOJy4d€Hbl B COOTBETCTBHUU C JIUTCPATYPHBIMU MMPOTOKOJIAMHU.

ABJIIAKIOTCA KOMMEPUYECKHU AOOCTYINHBIMU WA

Ananutuyec-
IIpumep Hassanue KU€ TaHHbIE
KXMC-1
1-anetun-N-(2-(audTopMeTOKCH )-O0-METUITUPUAIH - +
_|_
ITpum. 12-2 3-un)-3-(2-uzonponund eHuns)a3zeTuInH-3 - M t]]lﬂl&%
KapOOKcaMu R
2-(3-((2-(mupTOpMETOKCH )-O-METUITTUPUAUH-3 - [M+1]* 498.10
IMpum. 12-3 | un)kapbamornn)-3-(2-uzonponmiderrn)azeTuann- 1 - 133 ’
UJ1)-2-0KCO3TaH-1-Cynb(OHOBAs KHCJIOTA R
N-(2-(nudTopmMeToKCcH )-6-MeTUATUPUANH=3 - 1T )-3 - +
+
ITpum. 12-4 (2-m3zonponmndenun)-1-(2- M tl]l40977.10
cyab(aMOUaANEeTUI )a3eTUINH-3-KapOoKcaMu g R
N-(2-(nudTopmMeToKcH)-6-MeTUITUPUANH-3 - 1T )-3 - +
_l’_

ITpum. 12-5 (2-mzonponundenun)-1-(3- M tl]150171"17
Ccyab(haMOUITIPOTIAHON )a3eTUINH-3 -KapOoKcaMu g R
N-(2-(zudTopMeTOKCH )-6-METUNNTUPUIUH-3 -1 )-3 -

Mpim, 12-6 (2-usonpomundpenun)-1-(2-(N- [M+1]7511.30

' METHUJICYJIb()aMOWIT)aleTHIT)a3eTUANH-3 - tr 1.12
KapOoKcaMug
N-(2-(zudTopMeTOKCH )-6-METUNNUPUIUH-3 -1 )-3 -
Mpim, 12-7 (2-usonpornundenun)-1- [M+1]" 511.15
' METHUJICYJIb() OHUII ) JIMLNUI )a3€TUANH-3 - tr 1.10
(( ybboHIT) )
kapbokcamMuy
N-(2-(rudTopMeTOKCH )-6-METUNNUPUIUH-3 -1JT)-3 - +
_I_
ITpum. 12-8 (2-uzonponungenun)-1-(N-metun-N- M tl]l 51216'18
CyJib(haMOUIITIHINI )a3e TUANH-3 -KapOoKcaMu g R
N-(2-(audpTopmMeToKCcH)-6-MEeTUITUPUANH-3 -1 )-3- [M+1]" 539.20
ITpum. 12-9 | (2-u3onponundenunn)-1-(3-(meTnncynbpoHamMuno)- o 1.11
3-0KCONMPOMaHOUI )a3eTUANH-3-KapOoKcaMu I R
1-(xapSamounraumi)-N-(2-(audpTopmMeToKCcH )-6- [M+1]* 476.44
ITpum. 12-10 MEeTHIMUPUIHH-3-1i)-3-(2- . 0.99
u30mponuI(peHns )a3eTuInH-3-KapOoKcaMu g R
N-(2-(nudTopMeTOKCH )-6-METUNNTUPUIUH-3 -1 )-3 - +
+
ITpum. 12-11 (2-uzonponundenun)-1-(5,5,5-tpudrop-4- M t1]152218'43
OKCOTIEHTAHOMJI )a3e THANH-3-KapOOKCaMu R
N-(2-(zudTopMeTOKCH )-6-METUNNTUPUIUH-3 -1 )-4- +
ITpum. 12-12 (2-uzonponundenun)-1-(5,5,5-tpudrop-4- [M+tl]l 52%6"28
OKCOTIEHTAHOWI)TUNEPUANH-4-KapOoKcaMuA R
N-(2-(zudTopMeTOKCH )-6-METUNNTUPUIAUH-3-1J)- | - +
_l’_
ITpum. 12-13 (2-(3-ruppokcuokceTaH-3-mi)aneTn)-3-(2- M tl]léé%0.0Z
n3onponuiaeHmnN)a3eTUAnH-3-kapOoKkcamMun R
N-(2-(zudTopMeToKCH )-6-MEeTUNNUPUIUH-3 -1J)- | - +
_l’_
ITpum. 12-14 (2-(3-ruppokcuokceTaH-3-mi)aneTn )-4-(2- M tl]l 51158'36
U30NPONHII( eHIT ) TUNEPUANH-4-KapOOKCaMIA R
N-(2-(zrudTopMeTOKCH )-6-METUNNUPUIUH-3 -1 )-3 - +
+
ITpum. 12-15 (2-uzonponundenun)-1-(1H-nupazon-4- [M+1] 470.09

KapOOHMI)a3eTUANH-3-KapOoKkcaMua

tr 1.08
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AHanuTtuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
N-(2-(rudTopMeTOoKCH )-6-METUNNUPUIUH-3-1JT)- | -
(3-runpoxcuunszokcaszo-S-kapoonuin)-3-(2-
U30MPONMI(eHMI )a3eTHANH-3-KapOoKcaMu +
ITpum. 12-16 | [Tayromepnas popma: N-(2-(aupropmerokcu)-6- [M+tl]1 A:867’24
METUIMUPUAUH-3-11)-1-(3-0KkCc0-2,3- R
OUTHAPOU30KCA30J-5-KkapOoHu)-3-(2-
n3onponuiadeHm)a3eTuInH-3-kapbokcamun|
N-(2-(nudTopMeTOKCH )-6-MEeTUNNUPUIHH-3-1J1)- | -
(3-rugpoxcu-1H-1,2,4-Tpuazon-S-kapbonun)-3-(2-
W30 PONHI(EeHI )a3eTHANH-3-KapOoKcaMu [u ero [M+1]" 486.96
ITpum. 12-17 TayToMepHbIe GOpMBbI, Takue Kak N-(2- tr 1.05 '
(mupTopmeToKCH)-6-MeTUITUPUANH-3-1J1)-1-(3- R
okco-4,5-nuruapo-1H-1,2,4-rpuason-5-xkapOonmn)-
3-(2-uzonponuiadenni)azeTuinH-3-kapbokcamun |
N-(2-(znudTopMeTOKCH )-6-METUNTUPUIUH-3 -1 )-3 - +
ITpum. 12-18 (2-uzonponundenun)-1-(1H-rerpazon-5- [M+tl]l 45)209
KapOOHWI)a3eTUANH-3-KapOoKkcaMua R
1-(2-(1H-Terpazon-S-un)anern)-N-(2- +
IMpum. 12-19 | (audropmeTokcu)-6-MeTUIMUPUANH-3-1IT)-3-(2- [M+tl]1é(‘)§;6'06
n3onponuiadpeHus)a3eTHanH-3-KapOoKkcaMu R
1-(2-(1H-Terpaszon-1-un)anernn)-N-(2- +
IMpum. 12-20 | (audropmeToKcH)-6-MeTUNNHUPUANH-3-1T)-4-(2- [M+t1]l 51164.37
U30NPONHII( SHIT ) U pUANH-4-KapOOKCaMHIA R
1-(2-(2H-1,2,3-Tpuazon-2-un)anerun)-N-(2- +
IMpum. 12-21 | (audropmeTokcu)-6-MeTUNNUPUANH-3-1)-3-(2- [M+tl]1 é:864'99
U30MponuIQeHm)a3eTuIuH-3-kapboKkcamMu g R
1-(2-(2H-1,2,3-tpuaszon-2-un)auermn)-N-(2- [M+1]* 513.06
IMpum. 12-22 | (nudTopmMeToKCH)-6-MEeTHIMHPUANH-3-11)-4-(2- o121 ’
U30TPONUI(eHU ) TUnepuauH-4-kapOoKcaMua R
1-(2-(4H-1,2,4-Tpuason-4-wmn)anermn)-N-(2- +
Mpum. 12-23 | (audTopmMeTOKCH)-O0-MeTHIMHUPUANH-3-1T)-3-(2- [M+tl]l 4(1)815'33
n3onponmig eH)a3eTuauH-3-kapbokcamu g R
N-(2-(nudTopMeTOKCH )-6-MEeTUNNUPUIUH-3 -1J1)- | -
(2-(3-ruppokcu-1H-nupazon-S-un)auernin)-3-(2-
U30MponuiIpeHn)a3eTHANH-3-KkapOoKkcaMu [1 ero [M+1]% 500.11
ITpum. 12-24 TayToMepHbIe GOpMBbI, Takue Kak N-(2- t1.01 '
(mupropmeTokcu)-6-MeTUNMUPUANH-3-1n)-1-(2-(3- R
okco-2,3-nuruapo-1H-nupaszon-S-un)auernn)-3-(2-
n3onponuiadeHns)a3eTuanH-3-kapOokcaMua]
N-(2-(zudTopMeTOKCH )-6-METUNNUPUINH-3-1J)- | -
(2-(3-ruppoxkcu-1H-nupaszon-S-un)auernn)-4-(2-
nzonponuindeHun)nunepunnH-4-kapoboxcamun [u +
ITpum. 12-25 ero TayroMepHslie GopMbl, Takue Kak N-(2- [M+1] 528.01

(mupropmeTokcH)-6-MeTUNMUPUANH-3-un)-1-(2-(3-
okco-2,3-nuruapo-1H-nupaszon-S-un)auernn)-4-(2-
n3onponuiadeHn)nunepuana-4-kapooxkcamun]

tr 1.06
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AHanuTtuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
N-(2-(rudTopMeTOoKCH )-6-METUNNUPUIUH-3-1JT)- | -
(2-(3-runpoxcu-1H-nupaszon-4-un)auernn)-3-(2-
M30NPONUI(pEHNI )a3eTHANH-3-KapOoKkcaMua [u ero [M+1]" 500.32
ITpum. 12-26 TayToOMepHbIe (OpMbI, Takue kak N-(2- £ 1.03 ’
(mupropmeTokcu)-6-meTunnupuaAnH-3-un)-1-(2-(3- R
okco-2,3-nuruapo-1H-nupazon-4-un)auernin)-3-(2-
n3onponuiadeHm)a3eTuInH-3-kapbokcamun|
N-(2-(nudTopMeTOKCH )-6-MEeTUNNUPUIHH-3-1J1)- | -
(2-(3-ruppokcu-1H-nupazon-4-un)auernn)-4-(2-
uzonponuiadeH)nunepuaua-4-kapookcamun [u [M+1]" 528.21
ITpum. 12-27 ero TayroMepHsbie GOpMbI, Takue Kak N-(2- tn 1.08 '
(mupropmeTokcu)-6-mMmeTunMUpUANH-3-u1n)-1-(2-(3- R
okco-2,3-nuruapo-1H-nupazon-4-un)auernn)-4-(2-
n3onponuiadeHun)nunepunnH-4-kapbokcamun|
1-(3-(4H-1,2,4-rpuazon-4-un)nponanoun )-N-(2- +
IMpum. 12-28 | (audropmeToKCcH)-6-MeTUIMHPUANH-3-1IT)-3-(2- [M+tl]l %%9'36
n3onponuiadeHuI)a3eTHANH-3-KapOoKcaMu R
N-(2-(znudTopMeTOoKCH )-6-METUNNUPUIAUH-3 -1JT)- | -
(3-(3-ruppokcumnzokcazon-S-un)npomnanounn)-3-(2-
u3onponuiagpeHu)a3eTHANH-3-KapOoKkcaMu [M+1]" 514.99
IIpum. 12-29 | [rayTtomepHas ¢popma: N-(2-(audpropmeTokcu)-6- 112 ’
MeTHJINUPUANH-3-11)-1-(3-(3-0kc0-2,3- R
TUTHAPOU30KCA30JI-5-1)ponanoni)-3-(2-
n3zonponuiadpeHnn)azeTuinH-3-kapbokcamun]
1-(4-(1H-Terpazon-5-un)oyranonn)-N-(2- [M+1]" 514.17
ITpum. 12-30 | (audropmeTokcu)-6-MeTUNNUPUANH-3-1)-3-(2- tn 1.08 ’
u3onponuideHmn)a3zeTuauH-3-kapbokcamug R
N-(2-(audpTopmMeToKCcH)-6-MeTUIMUPUANH-3 -1JT1)-3- [M+1]° 515.18
Mpum. 12-31 | (2-uzonponunpenun)-1-(2-(1-merunnunepuaun-4- te 0.77 ’
WJ1)aleT )a3eTUANH-3-KapOoKcaMua R

Hpumep 12-32: mpem-6yTua (1-(4-(2-uzonponuidenunn)-4-((2-meroxcu-4-
MeTUJA(QeHUIT)KapOaMonJa)nunepuaAnH-1-KkapOooHUJI)HHKIONpPONHI)KapdamMaTt U
Hpumep 12-33: 1-(L-ananunna)-N-(2-(audTopmeToKcH)-6-MeTHIANUPHIAUH-3-U]T)-3-
(2-usonponundenuni)azeTuauH-3-KapOoKcaMHA

Craguas 1. mpem-Bytun (S)-(1-(3-((2-(zudTOopMeTOKCH )-6-METUNTTUPHUIHH-3 -
wi)kapdamonn)-3-(2-uzonponundeHun)azeTuan- 1 -mn)-1-okconponan-2-
wi)kapbamar Hpum. 12-32 monyuaror u3 Hpum. 3 (69 wmr, 0.183 mmoap) u
KoMMepuecku aoctymHoro Boc-amanmmna (35 wmr, 0.183 mmounb), ciaenys MeTony,

onucanaomy s Ilpum. 12-1. Benoe tBepmoe BemectBo (81 wmr, Beixonm 81%).

KXMC-1: tg = 1.30 mun, [M+1]" 547.02.
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Cragua 2. 1-(L-amanun)-N-(2-(nupTOopMeTOKCH )-6-MEeTUANTUPUINH-3-1i)-3-(2-
usonpommidermn)azeTuaud-3-kapobokcamun Mpum. 12-33 nonyyarot u3 lHpum. 12-32
(75 mr, 0.137 MMounb), clenys peakLHOHHBIM YCIOBHSAM CTaAuU 2, ONUCAHHOW IS
Hpum. 11-1: 44 wr, Beixox mnocie npen. BOXX (ycmoBusi mpen-BDOXKX-3) 72%.
KXMC-1: tg = 0.74 mun, [M+1]" 446.99 ; "H SIMP (400 MI'y, CDCls) 6: 8.54 (d, J =
8.1Tu, 1 H), 7.48-7.45 (m, 2 H), 7.42-7.37 (m, 1 H), 7.35-7.31 (m, 1 H), 7.26 (d, J =
728 Ty, 1 H), 7.24 (s, 1 H), 6.94 (d, /J=8.1Tu, 1 H), 5.17-4.94 (m, 1 H), 4.78-4.40
(m, 3 H), 3.70-3.50 (m, 1 H), 2.46-2.39 (m, 4 H), 1.40 (d, /=68 T, 1.5 H), 1.27 (d,
J=68Tmn, 1.5 H), 1.23-1.09 (m, 6 H).

Tadauna 6: lpumepsr 12-34 - 12-51

ITpumepsr 12-34 - 12-5S1 CUHTE3UPYIOT, UCIHOJb3Ysl METOAMKY, OMUCAHHYIO IJIs
HIpum. 12-33, ucxonsa u3 lpum. 3 unu Ipum. 4. MOXHO UCIIOAB30BaTh CTAHAAPTHBIE

peareHTBHl codyeTaHusi, HanpuMmep, Takne kak EDC/HOBt, TBTU, HATU, T3P.

AHanutuyec-
ITpumep Hassanue KU€E aHHbIE
KXMC-1
Tpum. (S)-4-(3-((2-(nudTopmMeTOKCH )-6-MEeTHITTUPUNH-3 - [M+1]" 492.14
un)kapbamonn)-3-(2-u3onponunpeHns)a3eTuauH- 1 -1m)-
12-34 tg 1.05
2-ruApOoKCcH-4-0KCcOOYTaHOBAsI KUCJIOTA
Tpiwm. (R)-4-(3-((2-(nudpropmerokcn)-6-MeTUINUPUIUH-3 - [M+1]" 492.17
un)kapbamonn)-3-(2-u3onponunapeHns)azeTuauH-1-mn)-
12-35 tr 1.05
2-ruaApoKcH-4-0KcoOyTaHOBAsI KUCJIOTA
Tpum. (S)-N-(2-(rudTopmeToKcH)-0-MeTUITUPUANH-3 -11)-1-(2- [M+1]" 560.02
(2,2-numernn-5-okco-1,3-quokconan-4-un)anerun)-4-(2-
12-36 tr 1.31
uzonponuiadeHun)nunepunut-4-kapObokcaMug
i, (S)-4-(4-((2-(nudTopMeTOKCH )-O-METHITTUPUUH-3 - [M+1]" 520.35
wi)kapOamond)-4-(2-uzonponundeHus)nunepunnH- 1 -
12-37 tr 1.11
W1)-2-TUAPOKCH-4-0KCOOYTaHOBAsI KUCIOTA
Tpum. 1-(2-(3-amunOOKCeTaH-3-un)aneTun )-N-(2- [M+1]" 48936
(nupTopMeTOKCH )-6-MEeTHIMUPUAUH-3 -1T)-3-(2-
12-38 tr 0.75
uzonponuiadeHus )aseTHANH-3-kapOoKkcaMua
mpem-0ytun (S)-(1-(3-((2-(nupropmeTorcu)-6-
ITpum. METHJIMUPUANH-3-ua)kapbamoni)-3-(2- [M+1]" 563.20
12-39 U30mponuiapeHnI)a3eTHANH- | -1i)-3-rugpoKkcu-1- tr 1.21
OKCOMpOMmaH-2-ui)kapbamar
Hpum. | 1-(L-cepun)-N-(2-(audropmerokcn)-6-MeTunnupunus-3- [[M+1]" 463.36
12-40 ni)-3-(2-uzonponuid eHu)a3eTHANH-3-KapOOKcaMu tr 0.72
Tpum. N-(2-(nudTopmeTokcu)-6-MeTUNNUPUAHH-3-11)-1-((4S)- [M+1]" 489.37
4-rugpOoKCUNIUPPOTUIUH-2-KapOorum)-3-(2-
12-41 tr 0.73
n3onponuiadeHus )a3eTUANH-3-KapOoKcaMua
Tpum. (R)-N-(2-(aupTopMeTOKCH)-6-METUNTTHPUANH-3 -1JT)-3-(2- [M+1]" 489.38
uzonpommidpenmun)- 1 -(mopponnn-2-kapOOHHI )a3eTUIUH-
12-42 tr 0.76
3-kapOokcamun
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AHanuTtuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
Tpum. N-(2-(nupTopmMeTOKCH )-6-METUNMUPUANH-3-11T)-3-(2- [M+1]" 489,20
uzonponidenun)-1-(mopponnn-3-kapOoHuI )a3eTUIUH-
12-43 tr 0.76
3-kapbokcamun
Tpum. (S)-N-(2-(rudpTopmeTOoKCH)-O-METUITUPUANH-3 -11)-3-(2- [M+1]" 503.37
nszonponuidenun)-1-(2-(mopdpoaun-3-
12-44 tr 0.76
UJ1)aleTri)a3eTuaAnH-3-kapOoKkcamMun
Tpum. (R)-N-(2-(aupTopMeTOKCH )-6-METUITTHPUANH-3 -1J1)-3-(2- [M+1]* 503.16
nsonponuidenwn)-1-(2-(mopdponaun-3-
12-45 tr 0.76
WJT)aleTH)a3eTuauH-3-kapOoKcaMua
Tpum. N-(2-(nupTOopMEeTOKCH )-6-METUITUPUIAUH-3-1JT)-3-(2- M+1]°516.17
uzonponuiadpenun)-1-(2-(3-okconunepasun-2-
12-46 tr 0.73
WJT)aleTua)a3eTuanH-3-kapOoKcaMua
mpem-0yTtun (2-(4-((2-(audropmerokcn)-6-
ITpum. METHJINMUPUINH-3-ua)kapbamoni)-4-(2- [M+1]" 619.29
12-47 U30MPONHII( SHIT ) TUTIE PUANH- | -1T)-2-0KCOr THIT ) (2- tr 1.37
METOKCUITHJ )KapOamar
Tpum. N-(2-(nupTOopMEeTOKCH )-6-METUITUPHUANH-3 -11T)-4-(2- [M+1]* 519.40
uzonponunpenun)-1-((2-
12-48 tr 0.80
METOKCHU3THUJI) IITUIAJ )TUNIEePUIHH-4-KapObokcamMug
mpem-0yTtun (2-(4-((2-(nudropmerorcn)-6-
ITpum. METHJINMUPUANH-3-un)kapbamoni)-4-(2- [M+1]" 605.18
12-49 U30TMPONIII( €HIIT ) TUTTE PUANH- 1 -11)-2-0KcorTHIT ) (2- tr 1.29
TUIPOKCUITHI)KapbaMaT
Tpum. N-(2-(znudpTopmeTokcu)-6-mMmeTunnupuaAuH-3-un)-1-((2- [M+1]" 505.34
TUAPOKCUITUI)IIULNN )-4-(2-
12-50 tr 0.78
n3zonponuiapeHus)nunepuaua-4-kapOooxkcamMmus
Tpum. N-(2-(au¢propmerokcu)-6-meTunnupuaun-3-nin)-1-(3-(2- [M+1]" 536.14
(2-TrUOPOKCHAITOKCH )3TOKCH ) TpONIaHOM )-3-(2-
12-51 tr 1.08
uzonponuiadeHus )a3eTHANH-3-KapOoKkcaMua

Hpumep 12-52: N-(2-(nu¢propmeroxcu)-6-meTuanupuann-3-ui)-1-((2-
THAPOKCUATHI) MU )-3-(2-u3onponuiadeHnn)azeTHAuH-3-KapOokcamuy

Craausa 1. K oxnaxaeaHomy abaom pacteopy Ipum. 3 (150 mr, 0.4 mmounb) u
DIPEA (205 mkxa, 1.2 mmone) B TI'® (10 mur) nobasnsroT xjaopauerwa xjopun (48
MKJI, 0.6 MMOJb). PeakUMOHHYIO CMeCh MEPEMEIIUBAIOT MPH K.T. B TedeHue 18 4 u
3aTteM paszbasistoT ¢ momomblo EtOAc. Oprannueckuii pacTBOp NMPOMBIBAIOT BOAOM,
cymar Hany MgSO4, QuUIBTPYIOT U YHapUBAOT C IOJYYEHHEM  CBIPOTO
XJIOpaLleTaMUIHOTO MPOMEXKYTOUHOTO COEJUHEHUSA, KOTOPOE MCIMOIb3YIOT Kak TAKOBOE
Ha CJENYIOLeN CTaJuu.

Cragus 2. XjopaueTaMHUIHO€ IPOMEXKYTOYHOE COEIMHEHHE pacTBOPSIOT B

MeCN (10 mu). Jobasnstor sTaHonamMuH (49 mki, 0.80 mmons) u K,COs5 (221 wmr, 1.6
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MMOJIb) M PEAKLUHOHHYIO CMech 3aTeM mnepememuBaroT npu 65°C B TeueHume 18 u
(mporekaHue peakuuu KOHTponupyroT ¢ nomoibio JXXMC). Cmecy pazbaBidmT ¢
nomobto JAXM (20 mn), npombiBatoT Bogoi (10 mi) cymar Hag MgSOy, ¢unpTpyror
u ynapuaioT. Ocratok 3areM ounmarT ¢ nomouipio npen. TCX (AXM/MeOH 9:1) c
nonyyeHuem IIpum. 12-52 B Buge Onemno-xentodl nenel (60 wmr, BbIxOox 32%).
KXMC-1: tg = 0.73 mun, [M+1]" 477.15.

Tadauna 7: lpumepsr 12-53 - 12-60

ITpumepsr 12-53 - 12-60 cCUHTE3UPYIOT, UCMOJIb3YsI METOAMKY, ONNMCAHHYIO BbILIE

nas Hpum. 12-52, ucxoas u3 lpum. 3.

Ananuruyec-
ITpumep Hassanue KUE JaHHbIE
KXMC-1
Tpum. N-(2-(mudpTopmeTokcu)-6-MeTunnupuanH-3-un)-1-(2-(3- [M+1]" 489.29
TUAPOKCHA3eTUANH- | -un)anetni)-3-(2-
12-53 tg 0.77
n3onponuiaeHmnN)a3eTuAnH-3-kapOokcamMuna
Tpum. N-(2-(nudTopMeTOKCH )-6-METUNNUPUIUH-3 -1 )-3-(2- [M+1]° 491,41
uzonponuiapeHu)- 1 -((2-MeTOKCUI THIT ) TITU LI )a3e THANH-
12-54 tr 0.76
3-kapbokcamun
Tpum. (R)-N-(2-(nudpTopMeTOKCH )-6-METUIMTUPUIUH-3 -111)- | - [M+1]" 491.38
((R)-(2-ruppoxcunponu ) rauumn)-3-(2-
12-55 tr 0.75
n3onponmiIdheHus )a3eTHINH-3-KapOoKkcaMu g
Tpum. (S)-N-(2-(nudpTopmMeToKCcH )-6-MeTUNTTHUPUAUH-3 -1JT)- 1 - [M+1]° 491.07
((S)-(2-ruppoxcunponui)rauuui)-3-(2-
12-56 tr 0.75
U30nponmIQpeHnI )a3eTHINH-3-KapOoKkcaMu g
Tpum. N-(2-(au¢propmerokcu)-6-merunnupuaun-3-uin)-1-(((1- [M+1]" 503.38
TMAPOKCHUIIUKIIONPOMUI )METHI )rauu )-3-(2-
12-57 tr 0.76
U30nponuI(peHu)a3eTHINH-3-KapOoKcaMu g
Tpum. (R)-N-(2-(nupTopMeTOKCH )-6-METUIMUPUINH-3 -1J1)- 1 - [M+1]° 491.40
((R)-(1-rugpokcunponan-2-u)rauiui)-3-(2-
12-58 tr 0.75
U30TPONUI(EeHUI )a3eTHINH-3-KapOOKcaMu g
Tpum. (S)-N-(2-(nupTopMeTOKCH )-6-MeTUITTHUPUAUH-3 -1 )- | - [M+1]° 491.40
((R)-(1-rugpokcunponan-2-ui)rauui )-3-(2-
12-59 tr 0.75
nzonponuiageHmN )a3eTUANH-3-KapOoKkcamMua
IMpum. | N-(2-(nudpropmerokcn)-6-meTunmupuann-3-mn)-1-(3-((2- [M+1T° 491.39
12-60 TUAPOKCHAITUI )aMHUHO ) IPOMaHOu )-3-(2-
tr 0.74
n3onponuiaeHmnN )a3eTHAnH-3-kapOoKkcamMua
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HIpumep 12-61: MeTtua 4-(3-(2-u3onponuiaenunna)-3-((2-meTokcu-6-
MEeTHJINHPHAMH-3-uJI)Kap6aMounJ) azeTuauH-1-uma)-4-okcodyranoar u Illpumep 12-
62: 4-(3-(2-u3onponuiadennna)-3-((2-MeToKcH-6-MeTHIANUPUAUH-3-
uia)kapéamona)azeruauH-1-mia)-4-okco0yTaHoOBasi KHCJI0TA

Cranus 1. K pacTBopy 3-(2-n3onponunpennn)-N-(2-meTokcu-6-
METHJIMTUPUANH-3 -1 )a3eTuauH-3-kapobokcamuaa Mpum. 1 (30 mr, 0.088 mMmonb) u 4-
MeTOKCH-4-0kcoOyTaHoBol kucaoTsl (14.7 mr, 0.11 mmonb) nobasnsror HATU (40.3
mr, 0.11 mmonb) u DIPEA (45 Mk, 0.26 mMmonp). CMech mepeMemuBaT MpH K.T. B
TedeHue 1 4 (mpoTekaHue peakuu KOHTPOoJupyroT ¢ momombio XXMC), 3arem ee
pazbaBisiror Hachim. BoaH. pactBopoM NaHCOs; u paBa pasa 3KCTParupyroT C
nomombio EtOAc. O0bennHeHHBIE Opr. 3KCTPakThl cymar Hag MgSO., GunbTpyoT 1
KOHIEeHTPUPYT. ChIpoH MPOAYKT OuMINArT ¢ momombio npen. BOXX (ycmoBus
npen-B2XKX-3) ¢ monyuenuem wmetun 4-(3-(2-uzonponundenun)-3-((2-meTokcu-6-
METHJITMUPUANH-3 -1 )KapOamoun)a3eTuauH-1-un)-4-okcodyranoara lMpum. 12-61 (20
mr, Beixon 50%) B Buae xentoro macia. JKXMC-1: tg = 1.18 mums, [M+1]" 454.39; 'H
SAMP (400 MTI'u, CDCl;) 0: 841 (d, J = 7.8 Ty, 1 H), 7.49-7.44 (m, 2 H), 7.40-7.34
(m, 3 H), 6.72 (d, /=8.0T1, 1 H), 5.08-4.96 (m, 1 H), 4.72-4.62 (m, 1 H), 4.58-4.45
(m, 2 H), 3.70 (s, 3 H), 3.69 (s, 3 H), 2.79-2.73 (m, 1 H), 2.69-2.61 (m, 1 H), 2.51-
241 (m,3H),238(s,3H),1.18(d, /1 =6.7Tu,3 H), 112, =67TIwn,3 H).

Crapua 2.  4-(3-(2-Uzonponundennn)-3-((2-MeTOKCU-O-METUINUPUANH-3 -
win)kapbamoni)azeTunuH- 1 -un)-4-okcobyranoar (20 mr, 0.044 MMONB) PacTBOPSIOT B
cmecu MeOH/TT'® 1:1 (1 mn) u obpabareiBator 2M LiOH (45 mkn, 18.4 mMmouns).
PacTBOp mepeMemnBaOT NP K.T. B TeUeHUE 2 4 (IIPOTEKaHUE PEAKIIUU KOHTPOJIUPYIOT
¢ nomotnpi JKXMC). PeakuMOHHYIO cMeCh 3aTeM pa30aBISIIOT BOAOH, MOAKHUCISIIOT 10
pH 1 ¢ nmomompro 6 H. HCl u nBa pasa skctparupyroT ¢ nomompbio EtOAc.
OObenuHeHHBIE OpPraHUYEeCKHe OJKCTPakThl cymar Hax MgSO4, ¢GunbTpyroT Hu
yIapuBarwT c MOJly4YeHUEM 4-(3-(2-uzonponundenunn)-3-((2-meTokcu-6-
METHJIMTUPUANH-3 -1 )KapOamMoum)a3zeTuauH- 1 -un)-4-okcobyranosoit kucaorsl Ipum.
12-62 B Bune OnegHo-xkentoro macia (13 mr, Beixox 67%). dKKXMC-1: tg = 1.07 muH,
[M+1]" 440.36; "H SIMP (400 MI', CDCl3) 6: 8.40 (d, J=7.9 T, 1 H), 7.51-7.43 (m,
2 H), 7.41-730 (m, 3 H), 6.73 (d, J=79Tu, 1 H), 5.12-4.95 (m, 1 H), 4.69 (d, J =
85T, 1 H), 462-4.44 (m, 2 H), 3.71 (s, 3 H), 2.82-2.64 (m, 2 H), 2.60-2.48 (m, 2
H), 2.45-2.41 (m, 1 H), 238 (s,3 H),1.19(d, /J=6.6T1, 3 H), 1.12(d, J=6.6T1, 3
H).
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Tadauuna 8: llpumepsnr 12-63 - 12-114

ITpumepsr 12-63 - 12-114 CUHTE3UPYIOT, UCMOJb3Ysl METOAUKY, ONMUCAHHYIO IUIS
Hpum. 12-62, ucxonsa u3 lipum. 2, lIpum. 3, llpum. 4, llpum. 5, lIpum. 6, llpum. 7,
Hpum. 8, unu Ipum. 10. MoXHO UCNONB30BATh CTAHAAPTHBIE PEAreHTHl COUYETaHUs,
Hanpumep, takue kak EDC/HOBt, TBTU, HATU, T3P. PeareHtsl - kapOOHOBbIE
KHCJIOTBI SIBJSIOTCS KOMMEPUYECKH AOCTYNHBIMU MU MOJYy4Y€HBl B COOTBETCTBUU C
JUTEPATYPHBIMH NpoTOKonamu. Ecnu nmpucyTcTByeT apyras QyHKIHOHAIbHAS IPyIIa,

Tpe6yeTcs1 JOMOJIHUTEJIbHAsA CTadusda CHATHUA 3allHMThl, TaKasd KaK OTHICIIJICHHUEC Boc ¢

AMUHOTPYINBI B KUCJION cpefe.

Ananutuyec-
ITpumep Hassanue KUE TAHHbIE
AKXMC-1
ITpum. 3-(3-((2-(mupTOopMeTOKCH )-6-METUITTUPUANH-3 - +
[M+1]7462.01
12-63 un)kapbamonn)-3-(2-u3onponunpeHns)azeTuaAuH- 1 -1i)- t1.09
3-0KCONpONaHoBas KMUCJIOTa R
ITpum. 1-(3-((2-(nudpTopMeTOKCH )-6-METUINUPUIUH-3 - +
[M+1]7488.13
12-64 win)kapOamoun)-3-(2-uzonponundpeHn)a3eTHaANH- 1 - 0 1.12
KapOOHMI)IMKJIONpOonaH-1-kapOoHOBask KHCIOTA R
ITpum. >Tun-3-(4-((2-(nupTOopMETOKCH )-O-METHIMTUPUANH-3 - +
[M+1]7518.21
12-65 win)kapOamonn)-4-(2-uzonponundeHun)nunepuanH- 1 - tn 127
1J1)-3-0KCOMPOTaHOAaT R
ITpum. 3-(4-((2-(nupTOopMeETOKCH )-6-METUITTUPUANH-3 - +
[M+1]7490.21
12-66 win)kapOamondn)-4-(2-uzonponundeHun)nunepunuH- 1 - 0 1.15
1J1)-3-0KCOMPONAaHOBAask KUCJIOTA R
ITpum. metu 4-(3-((2-u30nponokcu-6-MeTUINMUPUINUH-3 - [M+1]°482.42
12-67 | nn)kapbamonn)-3-(2-u3onponmidenunin)aseTnaus-1-nm)- 0 133
4-okcoOyraHoar R
ITpum. 4-(3-((2-n30mponoKCcH-6-MeTUINUPUANH-3 - [M+1]7468.38
12-68 | un)kapbamonn)-3-(2-uzonponuideHus)azeTuauH-1-mn)- 123
4-okcoOyTaHOBasi KUCJIOTA R
ITpum. metu 4-(3-((6-xy0p-2-MeTOKCUNUPUIHH-3 - [M+1]7474.13
12-69 | un)kapbamonn)-3-(2-uzonponuideHuns)azeTuauH-1-m)- tn 1.23
4-0kcoOyTaHOAT RS
ITpum. 4-(3-((6-x10p-2-METOKCUITUPUIHH-3 -1UJT)KapOaMOmI )-3 - +
[M+1]7460.41
12-70 (2-n3onponmnd ennn)azeTuaun- 1 -un)-4-okcodbyranosas 112
KHCJIOTA R
ITpum. 4-(3-((2-(mupTOpMeETOKCH )-6-METUITTUPUANH-3 - [M+1]7475.97
12-71 un)kapbamonn)-3-(2-u3onponundeHns)a3eTHauH- 1 -1)- tr 1.09
4-okcoOyTaHOBast KUCJIOTA
ITpum. metui 4-(4-((2-(nudTopMeTOKCH )-6-METUITUPUIHH-3 - +
[M+1]7518.05
12-72 win)kapOamonn)-4-(2-uzonponundeHun)nunepuanH- 1 - tn 105
ui)-4-okcobyraHoar R
ITpum. 4-(4-((2-(nupTOpMETOKCH )-6-METUITTUPUANH-3 - [M+1]7504.20
12-73 win)kapOamonn)-4-(2-uzonponundeHus)nunepuauH- 1 - 0 1.15
ui)-4-okcoOyTaHOBAsK KUCJIOTA R
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Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
IIpum. | atun (E)-4-(3-((2-(nudropmerokcn)-6-MeTUIIUPUINH-3 - +
M+1]7501.99
12-74 | un)xapbamonn)-3-(2-u3onponundpeHns)azeTuaus-1-mn)-
tr 1.29
4-0kco0yT-2-eHOoAaT
ITpuwm. (E)-4-(3-((2-(nupTopMeTOKCH )-6-METUITTUPU AN H-3 - +
[M+1]7474.13
12-75 | un)kapbamonn)-3-(2-uzonponuideHus)azeTuauH-1-mn)- 0 1.13
4-0xkc0o0yT-2-eHOBAsI KUCJIOTA R
[pum. |atun (Z2)-4-(3-((2-(audropmeToKkcH)-6-MeTHITUPUINUH-3 - +
[M+1]7502.09
12-76 | un)kapbamonn)-3-(2-uzonponuideHus)azeTuauH-1-m)-
tr 1.24
4-okcobyT-2-eHoaT
ITpum. (Z)-4-(3-((2-(nupTOpMETOKCH )-6-METUITTUPU AN H-3 - +
[M+1]7474.10
12-77 | un)kapbamonn)-3-(2-uzonponuideHns)azeTuauH-1-m)- 0 1.17
4-0kco0yT-2-eHOBasI KUCJIOTA R
ITpum. 4-(3-((2-(aupTopMeTOKCH )-6-METUITTHPUANH-3 - +
[M+1]7490.05
12-78 | un)kapbamonn)-3-(2-u3onponuidpeHns)azeTuauH-1-mr)- 113
2-meTun-4-0kcoOyTaHOBAsT KHCIIOTA R
ITpum. (S)-4-(3-((2-(nudTopMeETOKCH )-O-METHITTUPUUH-3 - +
[M+1]7490.00
12-79 | un)kapbamonn)-3-(2-u3onponundpeHns)azeTuauH-1-mn)- t 1.13
2-meTun-4-0kcoOyTaHOBAsT KHCIIOTA R
ITpum. (R)-4-(3-((2-(nudpTopmerokcH)-6-MeTHINUPUIUH-3 - +
[M+1]7490.08
12-80 | mm)kapOamonn)-3-(2-u3onponundeHns)azeTuauH-1-mn)- 113
2-meTui-4-0kcoOyTaHOBAasI KHCJIOTA R
ITpum. metui 4-(3-((2-(nudTopMeTOKCH )-6-METUIMUPUIHH-3 - +
[M+1]7518.01
12-81 un)kapbamonn)-3-(2-u3onponunpeHns)azeTuauH- 1 -mi)-
tg 1.30
2,2-nuMetuin-4-okcobyTaHoaT
Tpum. 4-(3-((2-(nupTopMeTOKCH )-6-METUITTUPUANH-3 - [M+1]°504.19
un)kapbamonn)-3-(2-uzonponundeHus)azeTuauH- 1 -mn)-
12-82 tr 1.20
2,2-nuMeTun-4-okcoOyTaHOBasi KUCJIOTA
Tpum. 4-(3-((2-(nupTopmMeTOKCH )-6-METUITUPUINH-3 - [M+1]%518.02
wi)kapOamoud)-3-(2-uzonponuiadeHus )nuppoauant-1 -
12-83 tr 1.21
ni)-2,2-nuMeTHI-4-0KCOOyTaHOBAsI KUCJIOTA
Tpiwm. 4-(3-((2-(mupTOpMETOKCH )TUPUAUH-3 - 1T )KapOamow)-3 - [M+1]7490.14
(2-n3onponmind ennn)azeTuaun- 1 -un)-2,2-numMeTuia-4-
12-84 tr 1.14
OKCOOyTaHOBAasl KMCJIOTA
Tpum. metui 4-(3-((2,6-nMMeTOKCUITUPUANH-3 -11)KapOamMound)- [M+1]7498.15
3-(2-u3onponundennn)azeTuant-1-un)-2,2-nuMeTnin-4-
12-85 tp 1.28
OKCcOoOyTaHoaT
Tpum. 4-(3-((2,6-npumeToxcunupuauH-3-un)kapdbamonn)-3-(2- [M+1]7484.03
U30MpONIII(p eHI )a3eTHIANH- | -1i)-2,2- TUMeTHI-4 -
12-86 tr 1.17
OKCOOyTaHOBAsl KHCJIOTA
Tpum. 4-(3-((2-(aupTopMeTOKCH )-5-PpTOpNIUPUIHH-3 - [M+1]7508.02
un)kapbamonn)-3-(2-u3onponundpeHns)azeTuauH- 1 -1i)-
12-87 tg 1.19
2, 2-numeTun-4-okcoOyTaHOBAsl KUCJIOTA
ITpum. 1-(2-(3-((2-(nudpTOopMeETOKCH )-6-METUITUPUANH-3 - [M+1]7502.32
12-88 | mm)kapbamonn)-3-(2-u3onponuindeHns)azeTuauH-1-mn)- ’

2-0KCO3TWJI)UKJIONponaH-1-kapOoHOBasi KHCJIOTA

tr 1.15
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AHanuTtuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
ITpum. 1-(2-(3-((2-(nudpTOopmMeTOKCH )-6-METUIUPUANH-3 - +
[M+1]516.00
12-89 | unm)kapbamonn)-3-(2-usonponunpeHn)azeTuanus-1-mn)- 122
R L.

2-0KCOATUJI)HUKJI00yTaH-1-KkKapOOHOBAS KHUCJIOTA

ITpuwm. (R)-4-(3-((2-(nudpTopmMeTOoKCH )-6-METHUITUPUIUH-3 - [M+1]7490.35
12-90 | un)kapbamonn)-3-(2-uzonponuideHus)azeTuauH-1-mn)- 0 1.13 ’
3-MeTus-4-0KkCOOyTaHOBAST KUCJIOTA R
ITpum. 4-(3-((2-(aupTOpMeETOKCH )-6-METUITTHPUTHH-3 - [M+1]7504.32
12-91 un)kapbamonn)-3-(2-u3onponundeHus)azeTuauH- 1 -mi)- 0118 ’
3,3-numetnn-4-okcoOyTaHOBasi KUCJIOTA RS
ITpum. metw 3-(3-((2-(nudTopMeTOKCH )-6-MEeTUITUPUTHH-3 - [M+1]°502.07
12-92 win)kapoamondn)-3-(2-uzonponunpeHuns)a3eTuauH- 1 - tn 1,24 ’
kapOoHm)OyT-3-eHoaT R
Tpum. 3-(3-((2-(mupTOopMeETOKCH )-6-METUITTUPUANH-3 - [M+1]7488.11
12-93 win)kapoamoudn)-3-(2-uzonponunpeHuni)a3eTHANH- 1 - te 1.15
KapOOHWIT)OYT-3-€HOBAsK KUCJIOTA
Tpiwm metua (1S,2R)-2-(3-((2-(aupropmeTokcu)-6- .
12_94' METHJINMUPUANH-3-ua)kapbamoni)-3-(2- [M+1]7502.34
u3onponuiapeHn)a3eTHaANH- 1 -kapOoHUI )uuKIonponan-1 - tr 1.18
KapOOKCHIIaT
IMpum. | (1S,2R)-2-(3-((2-(nudTOopmMeTOKCH )-6-METUITUPUIHH-3 - [M+1]7488.08
12-95 win)kapOamondn)-3-(2-uzonponundpeHni)a3eTuanuH- 1 - t 1.10 '
KapOOHMWI)IIMKJIONponaH-1-kapOoHOBas KHCIOTA R
metua (1R,2S)-2-(3-((2-(nudpropmerokcu)-6-
ITpum. METUIUPUANH-3-1i1)kapOamonn)-3-(2- [M+1]7502.17
12-96 |usonmponundenun)azeTuant-1-kapOOHUN )IUKIONPONaH-1- tr 1.18
KapOoKcHIaT
Tpum. (1R,2S)-2-(3-((2-(nupTOpMETOKCH )-O-METUITTUPUAUH-3 - [M+1]°488.02
12-97 win)kapbamonn)-3-(2-uzonponundeHuni)azeTuauH- 1 - te 1.10
KapOOHUN ) IUKIoNponaH-1-kapOoOHOBass KUCIOTA
Tpum. 3-(2-(3-((2-(mudpTOpMeETOKCH )-6-METUITUPUANH-3 - [M+1]°518.08
1208 un)kapbamonn)-3-(2-uzonponundeHus)azeTuauH- 1 -mi)- te 1.09
2-0KCO3THJI)OKCeTaH-3-KapOOHOBast KHCJIOTA
Tpum. 2-(3-(3-((2-(mudpTOopMeETOKCH )-6-METUITUP UM H-3 - [M+1]°518.02
12-99 win)kapoamoudn)-3-(2-uzonponunpeHui)a3eTHANH- 1 - te 1.09
KapOOHMII)OKCeTaH-3-1J1)yKCYCHAsl KHCIOTA
f[zplilglo 3THJ11\/I(GST)I:I?I;TaH1\/IHHo-4-g-((2-():[1/1(1)TopMe_T(iKCf/1)-6- [M+1]* 505.19
- punuH-3-mi)kapbamoni)-3-(2 075
n3onponuadeHn)a3eTHaAnH- 1 -ui)-4-okcodyTaHoar R
(S)-3-amuno-4-(3-((2-(nudpTopmeroxcu)-6-
ITpum. METHJINMUPUINH-3-ua)kapbamoni)-3-(2- [M+1]" 491.06
12-101 u3onponriIdeH)a3eTuaul- 1 -un)-4-okcodyranosas tr 1.19
KHCJIOTA
Tpiwm. 5-(3-((2-(nudpTopmerokcH)-6-MeTUINUPUIUH-3 - [M+1]7490.05
12-102 un)kapbamonn)-3-(2-u3onponunpeHns)a3eTuanuH- 1 -1mi)- te 1.10

5-OKCOIEHTaHOBasA KHUCJIOTA
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Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
Tpum. 5-(3-((2-(nudTopmerokcH)-6-MeTUINUPUIUH-3 - [M+1]°518.07
un)kapbamonn)-3-(2-u3onponunpeHns)azeTuanuH-1-mn)-
12-103 tg 1.18
2,2-TUMEeTHJI-5-0KCOMEeHTaHOBasI KUCJIOTa
Tpum. stua (R)-3-aneroxcu-5-(3-((2-(nudpropmeroxcu)-6- [M+1]°576.38
METUIIMTUPUAUH-3 -1 )KapOamon)-3-(2-
12-104 tr 1.26
U30MpOonHI(eHIT)a3eTHINH- | -1J1)-5-0KCONEHTaHOAT
Tpum. (R)-5-(3-((2-(nudpTopmeTokcH)-6-MeTHINUPUIUH-3 - [M+1]°506.09
un)kapbamonn)-3-(2-u3onponundeHus)azeTuauH- 1 -mi)-
12-105 tg 1.05
3-TUAPOKCH-5-OKCONMEHTAHOBAs KUCJIOTA
O6ensun 2-(2-(2-(3-((2-(audropmeTokcu)-6-
ITpum. METHJITUPUIUH-3-Ua)kapbamon)-3-(2- [M+1]7626.09
12-106 u3onponuiad eHu)a3eTuanH- 1 -ni)-2- tr 1.32
OKCO3TOKCH )3TOKCH )aIeTaT
ITpum. 2-(2-(2-(3-((2-(nupTOpMETOKCH )-6-METHIITUPUIUH-3 - +
[M+1]7536.00
12-107 | un)kapbamonn)-3-(2-u3onponuiapeHns)azeTuauH-1-mn)- t 1.08
2-0KCOITOKCH)ITOKCH)YKCYCHAsI KUCJIOTA R
Tpum. 2-(3-((2-(mupTOopMeETOKCH )-6-METUITTUPUANH-3 - [M+1]7514.19
win)kapOamoun)-3-(2-uzonponundpeHn)a3eTHANH- 1 -
12-108 tg 1.13
kap6onun)ounukio[1.1.1]nenran-1-kapboroBast KHCIOTA
Tpiwm. 6ensun 2-(3-(3-((2-(mupTopMeTOKCH )-6-METUINTTUPUTTH - [M+1]7596.01
3-mn)kapOamoni)-3-(2-uzonponundeHnn)azeTuanuH-1-
12-109 tr 1.33
1J1)-3-OKCOMPOTIOKCH )alleTaT
Tpum. 2-(3-(3-((2-(mudpTOopMeETOKCH )-6-METUNTUPUANH-3 - [M+1]°506.35
un)kapbamonn)-3-(2-u3onponunpeHns)azeTuanuH-1-mn)-
12-110 tg 1.11
3-0KCOMPOINOKCH)YKCYCHAasl KMCJIOTa
Tpum. s>tud 4-(3-((2-(aupTOopMeTOKCH )-6-METUITUPUIUH-3 - [M+1]7539.98
un)kapbamonn)-3-(2-u3onponundeHus)azeTuauH- 1 -mn)-
12-111 tr 1.32
2,2-nudTop-4-okcodyTaHoar
Tpum. 4-(3-((2-(J:[HibTopMeTOKCH)-6-MeTI/IJ1n1/1p1/1)11/1H-3- [M+17°512.05
un)kapbamonn)-3-(2-uzonponundeHus)azeTuauH- 1 -mi)-
12-112 tr 1.30
2,2-nudTop-4-0kcOOyTAHOBAsK KHCJIOTA
Tpum. st 3-(3-((2-(nudTopMeTokcH )-6-MeTHINUPUIUH-3 - [M+1]7531.11
win)kapoamondn)-3-(2-uzonponundpeHuns)a3eTUAnH- 1 -
12-113 tr 0.81
kapOOHMIT)a3eTUANH-3-KapOoKCHIaT
Tpum. 3-(3-((2-(mupTOopMeETOKCH )-6-METUITTUP UM H-3 - [M+1]7503.16
win)kapOamondn)-3-(2-uzonponunpeHuni)a3eTHANH- 1 -
12-114 tr 0.83
KapOOHWI)a3eTHANH-3-KapOOHOBAsT KUCIOTA
Hpumep 12-115: 4-(3-((2-(an¢TopMeTOKCH)-6-MeTHIANUPHUAUH-3-

ua)kapéamona)-3-(2-uzonponuidenun)aseruand-1-un)-3,3-audprop-4-

OKCOOyTaHOBasl KHCJIOTA

4-(3-((2-(AudTopmeToKCcH )-6-METUNNMUPUIANH-3 -1 )kapOamomn )-3-(2-

uzonponmigpeHu )azeTuanH-1-un)-3,3-nudprop-4-0kCOOyTaHOBYIO

12-115 nonyuaror u3 ruapoxsopuna Ilpum. 3 (50 wr,

kuciaory Ilpum.

0.12 mmonp) u 2,2-
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nudropstHTapHoit kuciaotel (23 wmr, 0.15 mMMmonb), cienys METOAMKE aMHUAHOIO
coueranwusi, onucanHou musg Cragum 1, [lpum. 12-1: Genoe TBepnoe BemecTso, 31 wmr,
BeIxoa 50%. KXMC-1: tg = 1.21 mun, [M+1]" 511.97. 'H AMP (500 MI'u, IMCO-
D6)6: 1297 (sbr, 1 H), 836 (s, 1 H), 799 (d, /J=8.0Tu, 1 H), 757 (d, J=74Tmn, 1
H), 7.52 (t, /J=72.5Tn, 1 H), 7.44 (m, 1 H), 7.42-7.39 (m, 1 H), 7.33-7.30 (m, 1 H),
712 (d,J=80Tu, 1 H),511(d,J=93Tu, 1 H),484(d,/J=94Tu, 1 H), 4.72 (d,
J=102Tu, 1 H), 439 (d, J=102Tu, 1 H), 3.32-3.18 (m, 2 H), 2.38 (s, 3 H), 1.12
(t, /J=64Tu, 6 H).

Hpumep 12-116: (R)-4-(3-((2-(andTopmeTOoKCH)-6-MeTHINUPUAUH-3-
ua)kapéamona)-3-(2-uzonponuidenun)azeTuanH-1-uma)-2-rugpoKcu-2-MmeTHI-4-
OKCOOyTaHOBAasI KHCJIOTA

(R)-4-(3-((2-(nudpTopmeTokcH )-6-MeTHITHPUANH-3 - 1T )KapOamond )-3-(2-
U30MPONHI( €HII )a3eTHANH- | -1JT)-2-TUAPOKCU-2-MEeTUI-4-0KCOOYTAHOBYIO ~ KHCJIOTY
Hpum. 12-116 nonyyarot u3 ruapoxygopuna lMpum. 3 (50 mr, 0.12 mmons) u (R)-(-)-
nuTpamaneBoil kucimorel (22 wmr, 0.15 wMmonb), ciexys METOAMKE aMHIHOIO
coueranwusi, onucanHou mus Cragum 1, [lpum. 12-1: Genoe TBepaoe BemecTsBo, 15 wmr,
BBIXOZ 24%. JKXMC-1: tg = 1.10 mun, [M+1]" 506.03.

Hpumep 12-117: (S)-4-(3-((2-(an¢pTopmMeTOKCH)-6-MeTHIANUPHAHH-3-
ua)kapéamona)-3-(2-uzonponudenun)azeTuana-1-uma)-2-rugpoxcu-2-MmeTna-4-
OKCOOYTAHOBASl KHCJIOTA

(S)-4-(3-((2-(audTopmMeTOKCH )-6-MeTUNTH PUANH-3 -1 )KapOamon)-3-(2-
U30TPONMI(EHUI )a3e TUANH- | -1J1)-2-THAPOKCU-2-MeTUI-4-0KCOOYTAHOBYI)  KHCJIOTY
Mpum. 12-117 nonyyarT u3 runpoxnopuna Mpum. 3 (50 mr, 0.12 mmouns) u (S)-(-)-
nuTpamanaeBoil kuciaorel (22 wmr, 0.15 wMmonb), cieays METOAUKE aMHIHOTO
coueranwusi, onucaHHod mus Ilpum. 12-1 - Crapgus 1: GecuBeTHoe Mmacjo, 18 wr,
BBIXOX 29%. JKXMC-1: tg = 1.11 mun, [M+1]" 506.38.

Hpumep 12-118: (2R, 3R)-4-(3-((2-(nu¢dpTopmeToxcH)-6-MeTHINUPHANH-3-
ua)kapéamon)-3-(2-uzonponuipenua)azeTuana-1-uma)-2,3-1uruapoxcu-4-
OKCOOyTaHOBasl KHCJIOTA

K pactopy Hpum. 3 (20 mr, 0.05 mmouns) B AXM (2 M) 100GaBisIOT aHTUIAPUL
nuaneTun-L-suHHONW kuciaoTel (13 mr, 0.06 MMOIB) ¢ moOcCHeAyHIUM H00OaBIeHHUEM
DIPEA (18 wmkiu, 0.10 mMmonp). PeakumoHHYI cMech NEpPEeMENIMBAIOT NpPH K.T. B
TeyeHne 15 MUH U 3aTeM KOHUEeHTpHUpPYIT. Octatok pacTBopsitoT B MeCN (1 mu) u

obpabartpiBaroT ¢ momouipio NaOMe. PeakiilnOHHYIO CMeCh MepeMEIINBAlOT B T€UEHUE
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30 muH (peakuuio KOHTpoaHupyroT ¢ nmomompo KXMC) u 3areM racaTt XJIOPHAOM
aMMOHHS, KOHIEHTPHPYIOT U OUYMINAIOT ¢ nomoiubio mnpen. BOXKX (ycnosus mpen-
B32XX-1) ¢ monyuenuem ykazaHHOTrO B 3arojioBke coenuneHusi llpum. 12-118 B Bune
macya (15 mr, Bexon 56%). JKXMC-1: tg = 1.03 mun, [M+1]7 508.11.

IIpumep 12-119: N-(2-(audpTopmeToKCcH)-6-MeTHINHPUAUH-3-HJT)-3-(2-
monponuadeanna)-1-(4-(meruacyabPpoHamMuao)-4-okco0yTaHOUT)a3eTUANH-3-
KapookcaMmujg

N-(2-(nudpTopMeTOKCH )-6-MEeTUIMUPUIHH-3 -1 )-3-(2-n3onponundenun)-1-(4-
(MetuncynbpoHamMuno)-4-okcodyranoun)azeruaun-3-kapookcamun  Mpum. 12-119
nony4daroT u3 Hpum. 12-71 (90 wmr, 0.189 mmonb) u merancynbdonamuna (18 wr,
0.189 mmonb), cienyss METOAWKE aMUIHOTO coudeTaHus, onmucaHHoi mus Cragum 1,
Hpum. 12-1: 4 mr, Beixon 4%. KXMC-1: tg = 1.11 mun, [M+1]" 553.09.

HIpumep 12-120: N-(2-(aupTopmeTorcH)-6-MeTHINHPUANH-3-HJT)-3-(2-
usonponuadenui)-1-(5,5,S-rpudprop-4-ruapoKcuneHTAHOUT)a3eTUAHH-3-
KapOokcamujg

K pactopy Hpum. 12-11 (10 mr, 0.02 mmons) B MeOH (0.5 min) nobasnsoT
NaBH; (10 mr, 0.26 mmonb). PeakUMOHHYI0 CMeCh NMEPEeMEIIUBAIOT B TEUEHHE 2 U,
3aTeM TacaT BOAOW U 3KcTparupyrT ¢ nomombio XM (2 x 10 miu). O0bennHeHHbIE
skcTpakThl cymat Hag MgSOy, punbTpyroT u ynapusaroT. OCTaTOK 3aT€M OYHUIIAIOT C
nomombio npen. BOXX (ycaosus npen-B3XKX-2) ¢ nonyyenuem HMpum. 12-120 (1.5
Mmr, BeIxod 15%). KXMC-1: tg = 1.22 MuH, [M-l-l]+ 530.21.

Hpumep 12-121: 2-(2-(3-(3-((2-(andpTopmMeTOKCH)-6-MeTHIANHPUANH-3-
ua)kapéamon)-3-(2-uzonponuidenua)azeruaua-1-mi)-3-
OKCONMPONMOKCH)ITOKCH)YKCYCHASI KHCJI0TA

K pacrteopy Hpum. 12-51 (32 wmr, 0.06 wmmons) B MeCN (5 wmi)
nocyienoBarebHO no0aBnsroT Oydepubiii pactBop NaH,PO, (0.1 mons/m, 0.5 wmn),
2,2,6,6-treTpamerunnunepuaut-1-okcunpabiii pagukan (TEMPO, 1 mr, 0.006 Mmoub),
BOAH. pactBop xjopurta Hatpus (80 r/m, 0.5 mu) u runoxjoputr Hatpus (50 Mki).
Peakunonnyo cmech nepememusatoT npu 50 °C B teueHue Houu. CMech 3aTeM racsr
HACBILIEHHBIM PacTBOPOM CyibhuTa HATpUsA (2 MJI) U JIETy4YHe BEIIECTBA YIIapHBAIOT.
Ocrarox pactBopsitor B 3 Ma cmecu [IMPA/MeCN (1:1) u OUHMINAIOT C MOMOIIBIO
npern. BOXKX (ycnmosus mpen-BOXKX-3) ¢ monydyeHuem yKa3aHHOrO B 3arojiOBKe
coenuneHus llpum. 12-121 B Bune 6exesoro Bocka (14.7 mr, Beixon 45%). KXMC-1:
tg = 1.08 mun, [M+1]" 550.09.
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HIpumep 12-122: 4-(2-(3-((2-(au¢pTopmeTOKCH)-6-MeTHIANHUPHANH-3-
ua)kapéamona)-3-(2-uzonponudenua)aseTuanH-1-1)-2-0KCO3ITHI)TeTParuapo-
2H-nupaH-4-kap0oHoBas KHCJIOTA

K pacrBopy ruppoxnopuna Ipum. 3 (50 mr, 0.121 mmons) B AXM (2 mi)
nobasisitor TEA (34 Mk, 0.243 MMouib) € mOCHeAyO UM 100aBI€HHEM KOMMEPUYECKH
noctynHoro 2,8-nuokcacnupo[4.5]nexkan-1,3-quona, pacrsopenHoro B AXM (1 mun).
PeakiMOHHYI0 CMeCh MEepeMEeLIMBAIOT MPU K.T. B T€YeHHe | 4 M 3aTeM YyMapuBaloT.
Coipoe coenuHeHne oyumarT ¢ nomoinbio npen. BOXX (ycnosus mpen-BOXX 2) ¢
MOJIyYeHUEM YKa3aHHOTO B 3aroyioBke coenuHeHus Ilpum. 12-122 B BuHae Oenoro
TBepaoro Bemectsa (41 mr, Beixon 62%). IKXMC-1: tg = 1.13 mums, [M+1]+ 546.00.

IIpumep 12-123: 3-(2-(3-((2-(nupTopmeToKCH)-6-MeTHINUPHANH-3-
ua)kapéamon)-3-(2-uzonponuidenua)azeruana-1-u)-2-
okcodTua)TeTparuapodypan-3-kapooHoBasi KHCJIOTA

3-(2-3-((2-(AudTopmerokcn)-6-MeTHIMUPUANH-3 -1 )kapObamon )-3-(2-
U30TPONII( €HUI )a3eTHANH- | -ui1)-2-0Kco3Tui)reTparugpodypan-3-kapOoOHOBYO
kuciory Hpum. 12-123 (12 mr, 6enoe TBepaoe BemecTBo) nony4daroT u3 llpum. 3 u
KOMMEPUYECKH NOCTYyNHOTro 2,7-nuokcacnupo[4.4]Honan-1,3-q11uoHa, cieayss METOAUKE,
onucanHo#t mis Hpum. 12-122. dKXMC-1: tg = 1.10 MuH, [M+1]" 531.97.

Hpumep 12-124: 4-(2-(3-((2-(aupTopmeTOKCH)-6-MeTHINUPHANH-3-
ua)kap6amonii)-3-(2-uzonponuiapeHni)azeTuaAuH-1-nma)-2-0kco3THI)-1-
MeTHJNHNEePHAHH-4-KAPOOHOBAasI KHCJIOTA

4-(2-(3-((2-(AudpTOopMETOKCH )-6-MEeTUITUPU AN H-3 -1 )KapOamon )-3-(2-
U30MPONHI( eHI )a3eTHINH- | -1J1)-2-0KCO3THI ) - | -MeTUInUne puaAnH-4-KapOOHOBYIO
kuciotry Ilpum. 12-124 (43 wmr, 6enoe TBepaoe BeuecTBo) nony4daroT u3 lpum. 3 u
KOMMEPUYECKH JNOCTYIHOIO THAPOXJOopuaa 8-meTun-2-okca-8-azacnupo[4.5]nexan-1,3-
OUOoHa, cienys meronuke, onucanuoi mus HMpum. 12-122. XKXMC-1: tg = 0.77 muH,
[M+1]" 559.10.

IIpumep 12-125: N-(2-(aupTopmeToxcH)-6-MeTHINHPUAUH-3-HJT)-3-(2-
usonponuagenu)-1-(3-(MeTOKCHAMHHO)-3-0KCONPONAHOMJI)a3eTHANUH-3-
Kap0okcamujg

K pactBopy Hpum. 12-63 (60 mr, 0.13 mmonr) B IXM (4 ma) nobasnsrot O-
metunruapokcunamun (16 mr, 0.19 mmons), DIPEA (67 mxkn, 0.39 mmons) u T3P B
AXM (50%, 0.16 mmonp). CMmecp mnepeMemMBalOT MNpPpH K.T. B TedeHue 18 u,

KOHIEHTPUPYIOT B Bakyyme. OctaTok ounimaroT ¢ nomombio npern. BOXX (ycrnoBus
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npen-BOXKX-1) ¢ mosyuyeHuem yka3aHHOTO B 3arosioBke coenuHeHusi Ilpum. 12-125
(48 wmr, BeIxOn 75%) B BHae Oemoro tBepaoro BemectBa, KXMC-1: tg = 1.05 muH,
[M+1]" 491.13.

IIpumep 12-126: N-(2-(am¢TOopMeTOKCH)-6-MeTHIANUPHUAHH-3-1J)-1-(2-(2,4-
AHOKCOMMHIA30JHAUH-1-na)aneTn)-3-(2-u3onponuadenns)azeTuauu-3-
KapOokcaMuna

N-(2-(nudpTopmeToKkcH)-6-MeTUIMUPUANH-3-11)-1-(2-(2,4-
IUOKCOUMHUIA30IUUH- | -un)aneTn)-3-(2-u3onponuadeHun)a3eTuaun-3-
kapOokcamun Mpum. 12-126 (7 mr, OGenoe TBepaoe BemecTBo) noaydaoT u3 pum. 3
U 2-(2,4-1UOKCOMMUIA3OMUANH- | -HIT)yKCYCHON  KHCJOTBI, CIleAysl METOJUKE,
onucanuoi mns Mpum. 12-61. XKXMC-1: tg = 1.06 mun, [M+1]" 515.99; 'H AMP
(500 MI', IMCO) 6: 10.92 (s, 1 H), 8.32 (s, 1 H), 8.00 (d, J=8.0T'y, 1 H), 7.55 (d,
J=74Tu, 1 H), 752 (, J=725Tu, 1 H), 744 (dd, /1 =13 Ty, J, =78 'y, 1 H),
740 (t,J=75Tu, 1 H),732(m, 1 H),7.12(d,J=8.1Tn,1H),489(d,/J=85Tm,
1 H),465(d,J=85Tn, 1H),458(d,/J=96Tu,1H),436(d,J=10.1Tnu, 1 H),
405(d,/J=17.1Tu, 1 H),4.02(d,J=17.1Tu, 1 H), 3.90 (s, 2 H), 2.38 (s, 3 H), 1.13
(d,J=67Tu,3H),1.10(d, J=6.7Tn, 3 H).

IIpumep 12-127: N-(2-(am¢TOopMeTOKCH)-6-MeTHANUPHUANH-3-HJ)-1-(2-(2,5-
AMOKCOMMHUAA30JIUANH-1-uI)aneTn)-3-(2-n3onponupeHun)aseTuanH-3-
KapOokcaMun

N-(2-(anudpTopmerokcu)-6-mMeTuanupuanH-3-un)-1-(2-(2,5-
IUOKCOMMUIA30UANH- | -1 )aneTu)-3-(2-uzonponuipeHun)a3eTHanH-3 -
kapOokcamun Ipum. 12-127 (22.5 mr, Oenoe TBepaoe BEIECTBO) MOJYYAKOT H3
Mpum. 3 u (2,5-AMOKCOMMUIA30NUIUH- | -UT)yKCYCHONW KHCJIOTBI, CIEOysT METOIHKE,
onucanHoll ans Ipum. S ¢ T3P B xkauecTBe pearenra coueranus. KXMC-1: tg = 1.07
muH, [M+1]7515.96; '"H SAMP (500 MI'u, CDCI3) §: 8.57 (d, J = 8.1 T'y, 1 H), 7.51-
7.46 (m, 2 H), 7.42-7.39 (m, 1 H), 7.34 (dd, /1 =09Tu, J/, =79Tu, 1 H), 7.27 (t, J =
72.5Tnu, 1 H), 7.24 (s, 1 H), 6.96 (d, J=8.2Tu, 1 H), 546 (s, 1 H), 5.08 (s br, 1 H),
470 (s br, 1 H), 4.61 (sbr, 2 H),430(d, /J=162Tu, 1 H), 4.13-4.09 (m, 3 H), 2.42-
237 (m,4H),120(d,/J=66Tu,3H),1.13(d,J=6.5Tnu, 3 H).

IIpumep 12-128: N-(2-(aupTopmeToKcH)-6-MeTHINHPUAUH-3-HJT)-3-(2-
uzonponuaderanna)-1-(cyabpamMonaranuuna)azeTuIuH-3-kapookcaMua

N-(2-(rudpTopMeTOKCH )-6-METUINMUPUANH-3 -1 )-3-(2-n3onponundennn)-1-

(cynpdamounnriaunun)azeTuaun-3-kapookcamun Mpum. 12-128 (25 mr, Oenoe TBepaoe
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BemecTBo) mnoay4aroT u3 Ilpum. 3 u 2-(cynppaMOUIIaMHUHO)YKCYCHON KHCIOTHI,
cienys Mmeroauke, onucaHHou s Ilpum. S ¢ T3P B kauecTBe peareHTa COYETAHUS.
XKXMC-1: tg = 1.07 mun, [M+1]" 512.30; '"H AMP (400 MI'n, CDCl3) 6: 8.52 (d, J =
8.1TI'u, 1 H), 7.56-7.46 (m, 2 H), 741 (td, J=20TuwuJ=77Tu, 1 H), 7.33-7.28
(m, 2 H), 7.26 (t, /=728 I'y, 1H), 6.95 (d, J=8.1 T'u, 1 H), 5.11-4.99 (s br, 1 H),
4.84-4.67 (s br, 1 H), 4.67-4.46 (s br, 2 H), 397 (d, /J=16.4Tu, 1 H), 3.75 (d, J =
16.4Tu, 1 H), 2.40 (s, 3 H), 2.38-2.33 (m, 1 H), 1.20(d, /J=6.5Tu, 3 H), 1.14 (d, J =
6.5 T'u, 3 H).

Hpumep 12-129: N-(2-(au¢pTopmerokcH)-6-meTuanupuauH-3-ui)-1-(1,1-
AMOKCUAOTHETAH-3-Kap0oHH)-3-(2-n3onponuiieHnn)azeTuaAuH-3-KapooKcaMus
N-(2-(mudpTopmeTokcu)-6-mMmeTunnupunuH-3-un)-1-(1,1-guokcugorueran-3-
kapboHu)-3-(2-uzonponundennn)azeTunui-3-kapookcamua Mpum. 12-129 (21 wr,
Oenoe TBepnoe BemecTBo) mnoaydaroT u3 Hpum. 3 u 1,l-muokcupma THeTaH-3-
kKapOOHOBOH KHCIOTHI, cienayst meroauke, onucanuoit mius Hpum. S ¢ EDC/HOBt B

Ka4yecTBe peareHToB coueranus. JKXMC-1: tg = 1.15 mun, [M+1]" 508.32.

IIpumep 12-130: N-(2-(audTopmeTorcHu)-6-MmeTnanupuaud-3-uia)-1-(3-(N-
THAPOKCHALIETAMMAO)IPONAHON)-3-(2-n30onponupeHns)aseTuaAnH-3-
Kap0okcamMujg

Craaus 1. K pacrBopy ruznpoxiopuna Hpum. 3 (300 mr, 0.73 mmons) u DIPEA
(822 wmxku, 4.79 mmonb) B TI'® (30 ma) nmpu 0°C mo xamassM A00aBISIIOT aKpHUIOMII
xaopun (89 mxa, 1.09 mmonb). Peakumonnyio cmech nepememmuBator npu 0°C B
tedeHre 30 MUH (peakUu KOHTPOJUPYIOT ¢ momolnbio XXXMC), 3aTtem pa30daBisiioT ¢
nomombio Et,O, mpomseiBatoT pactBopom NaHCO; (10 i), cymar Hag MgSOy,
(GUIBTPYIOT U YHNAPHBAKT C MOJYYEHUEM CBHIPOrO aKPHJIAMHIAHOTO MPOMENKYTOYHOTO
COEIMHEHUs, KOTOpOoe OoYuIanT ¢ nomompio npen. BOXKX (ycnosus npen-BOXKX-1)
C MONy4eHHeM GeCIBETHOro CTEKI000pasHoro coeauHenus (259 mr, soixox 83%). 'H
SAMP (500 MTI'u, CDCl3) ¢: 8.55 (d, J = 8.1 T'u, 1 H), 7.50-7.44 (m, 2 H), 7.40-7.38
(m, 1 H), 7.37-734 (m, 1 H), 7.28 (t, J=72.6 T'), 7.25 (s, 1 H), 6.94 (d, /= 8.2 I'Ly,
1H),638(dd, /1, =18Tnu,J;,=17.0Tu, 1 H), 6.28 (dd, /; =103 T, J, =17.0 T, 1
H), 574 (dd, J1 =18 T, J, =103 T, 1 H), 5.13-5.04 (s br, 1 H), 4.97-4.85 (br s, 1
H), 4.79-4.75 (s br, 1 H), 4.59-4.48 (s br, 1 H), 2.46-2.40 (m, 1 H), 2.38 (s, 3 H), 1.19
(d,J=6.6Tu,3H),1.14(d,/J=65Tn, 3 H).

Cranus 2. K pacTBOpy akpHJIaMHAHOTO MPOMEKYTOUYHOTO coenuHeHus (250 wr,

0.58 mmonb) u mpem-Oytun N-(OeHszunokcu)kapbamara (569 wmr, 1.16 mmonp) B
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IM®A pobasnsiror Cs,COs; (569 wr, 1.75 wmmonb). PeaknuoHHyr cMech
nepememinBaroT npu 65°C B TedeHne 4 4 (peakUHI0 KOHTPOJUPYIOT C TOMOIIBIO
KXMC), 3arem pazdasisroT ¢ nomombio EtOAc (50 mi), npomeiBaroT Bogoi (20 mur)
C MOCIEeAYIIUN NPOMBIBKONH cojeBbIiM pacTBopoM (20 miu) u cymar Hax MgSO,.
Opranudeckuii pacTBOp (QUIBTPYIOT, YNApHBAIOT M OYMUINAIOT C MOMOINBIO Mpel.
B3XX (ycnoBus npen-BOXX-1) ¢ nonyuenuem mpem-0oytun (6ensunokcu)(3-(3-((2-
(mupTOPpMETOKCH )-6-METUITUPHUIANH -3 -1 )KapOamont)-3-(2-
u3onponigpeHmn)a3eTuauH- 1 -un)-3-okconponuia)kapbamara B BHAE OECLBETHOTO
Bocka (289 wmr, Beixox 76%). 'H SAMP (500 MI'u, CDCl;) d: 8.54 (d, J = 8.1 T'y, 1 H),
7.49-7.43 (m, 2 H), 7.42-7.36 (m, 3 H), 7.34-7.30 (m, 3 H), 7.28 (s, 1l H), 7.26 (t, J =
72.6 Ty, 1 H), 722 (s, 1 H), 6.94 (d, J=82Tu, 1 H), 4.95-4.79 (m, 3 H), 4.71-4.60
(m, 1 H), 4.54-4.30 (m, 2 H), 3.80 (t, /=73 Tu, 2 H), 2.47-2.42 (m, 2 H), 2.40-2.34
(m,4H),1.50(s,9H),1.15(d,J=6.6Tu,3 H),1.12(d,J=6.6Tw, 3 H).

Cranus 3. mpem-byTun (6ensunokcu)(3-(3-((2-(nudropmerokcn)-6-
METHJITTUPUANH-3-11)KapOamonn)-3-(2-u3onponundeHnn)a3eTuant- 1 -mm)-3-
okconpomnmi)kapbamar (285 wmr, 0.44 mMMonb) moxBeprarT YCIOBHIM CHsATHS Boc-
3amuThl, onucaHHbIM s Hlpum. 4, ¢ monydyenuem mnocne npen. BOXX (ycmoBus
npen-BOXKX-3) Ipum. 12-130 B Bune Oenoro Teepaoro semiectBa (231 mr, BbIXOA
96%). KKXMC-1: tg = 1.30 mun, [M+1]" 553.40. 'H SAIMP (500 MI'y, CDCls) J: 8.55
(d, /J=8.1Tu, 1 H), 7.50-7.45 (m, 2 H), 739 (td, /; = 19T, J, =7.8T'u, 1 H), 7.36-
7.28 (m, 6 H), 7.27 (t, J =729 Ty, 1H), 7.24 (s, 1 H), 6.94 (d, J=8.2Twu, 1 H), 5.98
(s br, 1 H), 5.03-4.88 (m, 1 H), 4.74-4.61 (m, 3 H), 4.58-4.40 (m, 2 H), 3.31-3.23 (m,
2 H), 2.50-2.41 (m, 2 H), 2.40-2.37 (m, 4 H), 1.17 (d, /J=6.6 Ty, 3 H), 1.14 (d, J =
6.6 I'u, 3 H).

Hpumep 12-131: 1-(3-(N-(0en3unyiokcH)aneTraMua0)nponanou)-N-(2-
(aupTOopMeTOKCH)-6-MeTHIANHPHUAHH-3-1J1)-3-(2-n30nponuJadeHuT)aseTUANH-3-
kapookcamua u Ilpumep 12-132: N-(2-(audTopmMeToKCcH)-6-MeTHINUPUIAHH-3-H]T)-
1-(3-(N-ruapoxkcuaneTraMuao)nponanona)-3-(2-usonponuageHuns)azeTuauH-3-
KapOokcamujg

Craaus 1. K pactBopy N-(2-(nudTopmerokcn)-6-meTunmupuann-3-mi)-1-(3-(N-
TUAPOKCUAIETAMHIO )IPOMaHOWI )-3-(2-n3onponuideHui)a3eTuInH-3-kapbokcamMmuaa
Hpum. 12-130 (225 wmr, 0.41 mmonp) B AXM (7 M) mocienoBaTeNbHO HOOABISIOT
DIPEA (105 wmkx, 0.61 wmmons) u Ac;O (58 wmxn, 0.61 wmmonb). PactBop

NepeMeIlNBalOT NPU K.T. B TedeHHe 1.5 u (peakuuio KOHTPOJIUPYIOT C MOMOIIBIO
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KXMC), 3areM KOHLEHTPHPYIOT U O4YUMIAOT ¢ nmomombio mpen. BOXKX (ycnoBus
npen-BOXKX-1) ¢ nmonyuenuem 1-(3-(N-(OeH3unokcu)auetTamMuno)nponanon)-N-(2-
(nnpTOpMETOKCH )-6-METUNNUPUINH-3-1JT)-3-(2-n30nponuadeHnn)a3eTuuH-3-
kapbokcamuna Ipum. 12-131 B Bume Oenmoro TBepaoro BemiectBa (228 Mr, BBIXOJI
94%). JKXMC-1: tg = 1.29 mun, [M+1]" 595.26.

Cranus 2. 1-(3-(N-(Gen3unokcu)aneraMmuno)npomnaHoun)-N-(2-
(mupTOPMETOKCH )-6-METUNTUPHUINH-3-1J1)-3-(2-u30nponuideHus)a3eTuIuH-3 -
kapOokcamua (220 wmr, 0.37 MMOJb) MOABEPrarOT YCIOBUSIM THAPUPOBAHUS,
onucaHHbIM Aas I-1.A, ¢ mony4deHueM yKa3aHHOTO B 3arojioBke coeaunHeHus Ilpum.
12-132 B Buae Genoro teepaoro Bemectsa (114 mr, Beixon 60%). XKKXMC-1: tg = 1.08
mug, [M+1]7 505.39; 'H SIMP (500 MI'u, CDCls) J: 8.54 (d, J= 8.1 T', 1 H), 7.52-
7.47 (m, 2 H), 7.43-7.39 (m, 1 H), 732 (d, J=7.7T1, 1 H), 7.28 (m, 1 H), 7.27 (t, J =
72.5 Ty, 1 H), 6.95 (d, J=8.1Tn, 1 H), 5-05-4.85 (s br, 1 H), 4.83-4.65 (s br, 1 H),
4.63-4.44 (s br, 2 H), 4.04-3.96 (m, 1 H), 3.94-3.88 (m, 1 H), 2.71-2.64 (m, 1 H),
2.61-2.54 (m, 1 H), 2.42-2.34 (m, 4 H), 2.15 (s, 3 H), 1.19(d, J=6.5Tn, 3 H), 1.15
(d,J=6.1Tu, 3 H).

Hpumep 12-133: N-(2-(aupTopmeToxcu)-6-MeTHINHPUANH-3-1T)-1-(3-
(rMApOKCHAMHHO)IPONAHOMI)-3-(2-u30onponujadeHua)aseTHANH-3-KapOooKkcaMmua

K nepememuBaemomy pactBopy mpem-0ytun N-(Gensunokcu)kapOamara (45 mr,
0.20 mmonab) B 6e3ogHoM JIM®PA (5 mu) nobasastor NaH (60 mac.%, 9 mr, 0.22
MOJIb) U TMOJIYYEHHYIO B pe3yJIbTaTe CMECh MEePEeMELINBAIOT IPU K.T. B TeueHue 30 MuH.
Hobapasiror 1-(2-6pomanetrun)-N-(2-(audTopMeTOKCH )-6-MeTUITTUPUANH-3-1JT)-3-(2-
uzonponuigpeHun)-azeTuaun-3-kapookcamun (100 mr, 0.20 MMOJb), TOJyYEHHBbIA U3
Mpum. 3 u 2-6pomanerundbpomuna B coorBercTBuu co Craamern 1 Mpum. 12-52, u
PEAKLMOHHYIO CMECh MEePEeMEIIUBAKOT MNpU K.T. B TeueHue 18 4. PeakuumoHHYIO CMecCh
3ateM racsat Bomoil (10 mu) m skcrparupyror rekcanom (50 moua m 2 x 10 wmn).
OO0benuHeHHBIE 3KCTPaKThl cymar Hax MgSOy, ¢unpTpyroT u ynapusatror. OcTaTok
ouniarT ¢ mnomombl npern. BOXX (ycmoBus mnpen-BOXKX-1) ¢ monyuenumem
yKa3aHHOro B 3aronoBke coenuHenuss Ilpum. 12-133 B Buge OexeBOro TBEpPAOro
BemecTBa (65 mr, Beixon 51 %). dKXMC-1: tg = 1.45 muH, [M-irl]+ 639.05.

IIpumep 12-134: 1-((0ensuaoxcu)ranuui)-N-(2-(aupropmeroxcu)-6-
MeTHJINHPHANH-3-1J1)-3-(2-u30nponujdeHua)aseTHANH-3-KapdokcaMua

Ipum. 12-133 (60 mr, 0.09 MMOJIb) MOABEPTAIOT YCIOBUAM CHATUS Boc-3amuThl,

onuca"HbiM s Ilpum. 4, ¢ nonyuenuem nociue npen. BOXX (ycrnosus npen-BOXX-
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3) Hpum. 12-134 B Bune 6exenoro TBepaoro semectsa (30 mr, Beixox 59%). XKXMC-
1: tg = 1.31 mun, [M+1]" 539.49.

IIpumep 12-13S: 1-(N-aneruna-N-(0ensuaokcu)raunua)-N-(2-
(audpTOopMeTOKCH )-6-MeTHANHPHANH-3-1J1)-3-(2-n30nponuadeHuT)aseTuANH-3-
kapooxkcamuax u Ilpumep 12-136: 1-(N-amerua-N-ruapoxcuramnui)-N-(2-
(nudTopMeTOKCH)-6-MeTHIMUPUAUH-3-1J1)-3-(2-H30nponua(eHn)a3eTuANH-3-
KapookcaMmujg

IIpumepsr Hpum. 12-135 u Ilpum. 12-136 noayuaror u3 Ipum. 12-134 B
COOTBETCTBUHU ¢ MeTOAUKOH, onucanHou ansd lpum. 12-131 u lpum. 12-132.

Mpum. 12-135: GexeBoe TBepaoe BemectBo. JKXMC-1: tg = 1.29 muH, [MJrl]+
581.58.

Mpum. 12-136: Genoe tBepmoe BemecTBo. KXMC-1: tg = 1.07 muH, [M+1]+
491.42 ; 'H SIMP (400 MTI'y, CDCl3) 6: 8.54 (d, J = 8.1 ', 1 H), 8.44-8.05 (s br, 1
H), 7.50-7.45 (m, 2 H), 740 (m, 1 H), 731 (d, J=7.7T1, 1 H), 7.28 (t, /=653 T, 1
H), 726 (s, 1 H),6.95(d,J=8.2Tu, 1 H), 498 (s br, 1 H), 4.73 (s br, 1 H), 4.58-4.48
(m, 3 H), 436 (d, /J=16.7Tnu, 1 H), 239 (s, 3 H), 2.36 (m, 1 H), 2.23 (s, 3 H), 1.19
(d,J=6.6Tu,3H),1.14(d, J=6.6Tn, 3 H).

Hpumep 12-137: 1-(2-(1-aneTuanunepuanH-4-ua)anernt)-N-(2-
(aupTOpMETOKCH)-6-MeTHINHPHANH-3-1J1)-3-(2-n30nponuJadeHua)aseTuAMH-3-
KapOokcaMun

1-(2-(1-AuerunnunepuauH-4-mn)anetni )-N-(2-(nupropmeTokcn)-6-
METHINMUPUIAUH-3-1)-3-(2-uzonponundennn)asetuaud-3-kapookcamun [Mpum. 12-
137 (11 mr, 6ecuBerHoe Macyo) moay4aroT u3 [Ipum. 3 1 KoOMMepUeCKH JOCTYMHOH 1-
aleTuN-4-MUuNepuaNHYKCYCHON KHUCJIOTHI, Cleays MeToauke, onucaHHoW ais Ilpum.
5, ¢ EDC/HOBt B kauecTBe peareHToB coderanus. JKXMC-1: tg = 1.15 mun, [M+1]"
543.06.

IIpumep 12-138: N-(2-(aupTopmeToxcH)-6-MeTHINHPUAUH-3-HJT)-3-(2-
usonponuagenui)-1-(2-(nunepuanH-4-un)aneTui)azeTuANH-3-KapookcaMmua

N-(2-(nudTopMeTOKCH )-6-METUNNTUPUIHH-3 -1 )-3-(2-n3onponundennn)-1-(2-
(munepuauH-4-un)aneTun)azeTuaun-3-kapookcamuny  Hpum. 12-138 (36 wr,
OecupeTHoe Macio) noaydaroT u3 lpum. 3 u kommepuecku goctynHoit 2-(1-(mpem-
OyTOKCHKapOOHWII ) MTUTIEPUANH-4-1JI)YKCYCHOM KHCJIOTBHI, cinenys METOAUKE
couetaHus, onucaHHou s Ilpum. S, U BBINONHSAA CHATHE BOC-3aIIUTHI C MOMOIIBIO

HCI B nuokcane. JKXMC-1: tg = 0.82 mun, [M+1]" 501.49.
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HIpumep 12-139: N-(2-(aupTopmeToKcH)-6-MeTHINHPUANH-3-1JT)-3-(2-
usonponuagenn)-1-(2-(1-(2-meTokcHITUI )IHNEPUANH-4-UJT)ANEeTHII)a3eTHANH-
3-kapOokcamuna

N-(2-(nudpTopmeTokcu)-6-MeTUNNUpUANH-3-uin)-1-(2-(1-(2-

THJIPOKCHATUI ) TUNIePUANH-4 -1 )aleTwn )-3-(2-u30nponuid eHu1)a3eTHANH-3 -
kapOokcamua Mpum. 12-139 (16 mr, GecuBeTHoe Macyo) noaydaroT u3 Hpum. 3 u
KOMMEpPYECKH JOCTYymHOro 2-OpoM3TUIMETHIOBOro »sdupa, cieays MeTOIHUKE
couetanus, onucanHol aus Mpum. 11-67. XKXMC-1: tg = 0.84 mun, [M+1]" 559.12.

Hpumep 12-140: N-(2-(amdpTopmMeTokcH)-6-MeTUANUPUANH-3-1J)-1-(2-(1-(2-
THAPOKCUATHI)IUNIePUAHH-4-HI)aneTu)-3-(2-usonponuiageHn)azeTHAUH-3-
Kap0okcamujg

N-(2-(nudpTopmeTokcu)-6-mMeTunnupuanH-3-uin)-1-(2-(1-(2-

TUAPOKCHATUI )TUIEPUANH-4-1T)aneTun )-3-(2-uzonponuiad eHui)a3eTHANH-3 -
kapOokcamun Ipum. 12-140 (16 mr, 6ecuBeTHoe Macyo) noaydaroT u3 lpum. 3 u
KOMMEPYECKH JOCTYMHOro 2-OpoMaTaHoNa, Cleaysi METOAUKE COUYETAHUs, ONMMHMCAHHON
nas Mpum. 11-67 XKXMC-1: tg = 0.81 mun, [M+1]" 454.29

IIpumep 12-141: N-(2-(ampTopMeToKCcH)-6-MeTUANUPHUAHH-3-1J)-1-(2-(1-(2-
¢pTopaTHI)NUNEpUANH-4-HT)aleTH)-3-(2-n30onponu(eHnT)a3eTUANH-3-
Kap0okcamMujg

K CYCII€H3UU N-(2-(nudpropmeTokcH )-6-MeTHIMUPUANH-3 -1 )-3-(2-
nzonponuiadenun)-1-(2-(nunepuaun-4-un)anerun)azeTuaun-3-kapobokcamuna Ipum.
12-138 (34 mr, 0.06 mmonb), 1-pTop-2-itoamerana (22 mr, 0.13 mmonb) u BusNF (4
mr, 0.01 mmonp) B amerone (1 mu) nmobamnstor K,COs; (43.7 wmr, 0.32 mMmoub).
PeakMOHHYIO CMeCh MEpPEeMEIMBAT MPHU K.T. B arMocdepe a3ora B TedeHue 16 4.
Jnst obecrnieyeHus MOJHOTO MpeBpalleHus] NO0aBJSIOT ABEe Apyrue nopuuu 1-¢prop-2-
fionmerana (22 wmr, 0.13 mmousb) cnyctss 2 94 u 4 4. CMmech ymapuBalT U OCTATOK
pacnpenensitor Mmexay EtOAc u Bomoii. Opranmyeckyro ¢aszy cobuparor, cymar Haj
MgSO,, QuapTpyrOT U KOHIEHTPUPYIOT. CHIPOH MPOAYKT OUUINAIOT C MOMOIIBIO MPET-
BOXX (ycmoBus mpen-BOXX-2) ¢ mnonyuenuem N-(2-(aupTopmeTokrcu)-6-
MeTUNMUPUANH-3-11)-1-(2-(1-(2-pTopaTun)nunepuaun-4-un)auetni)-3-(2-
uzonponmipeHun )azeTuann-3-kapookcamuna Ipum. 12-141 B Bume OecuBeTHOro

macna (29 T, Beixon 84%). KKXMC-1: tg = 0.83 mun, [M+1]" 547.03.
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HIpumep 12-142: N-(2-(3-((2-(an¢pTopmMeTOKCH)-6-MEeTHIANUPHUAHH-3-
ua)kapoamonn)-3-(2-uzonponuidenunn)azeruaun-1-mia)-2-oxkco3Tuia)-N-
MeTHJITJIUIHH

IIpumep 12-142 noay4alOT B COOTBETCTBUM € METOAUKOHN, ONUCAHHOW AN
Hpum. 12-52, ucnonws3yst OpomaneTwynOpoMuz, CIOXKHbIH 3Qup aMHHOKapOOHOBOMH
KHCJIOTHI (CIIOKHBIA MeTHJIOBbIN 3¢up capko3una) u Ilpum. 3. XKentoe wmacino.
XKXMC-1: tg = 0.93 mun, [M+1]" 505.30.

Hpumep 13-1: 2-((3-((2-(nu¢pTopmeToKCH)-6-MeTHANMHPUANH-3-
uia)kapoéamon)-3-(2-uzonponuiienunn)azeTuaun-1-ma)cyabPoHua)yKcycHas
KHCJIOTA

Craaus 1. K pacrsopy Hpum. 3 (90 mr, 0.239 mmonr) u TEA (100 mkn, 0.73
MMOJib, 3 5kB.) B JAXM (5 Mu) mo kanjasm 1n00aBJSIOT CJOXHBIM 3TUIOBBIA 3(up
XJIOPCYIbPOHUNYKCYCHON KucaoThl (44.6 mr, 0.239 mmoib). PeakUHMOHHYH CMeCh
NepeMeIlNBaIOT MPU K.T. B TEYEHHE HOYM U 3aTeM KOHUEHTPHpYyoT. OcraTok
ouninarT ¢ nomomeko npen. BOXX (ycnosus npen-B2XKX-2) ¢ monyuennem stun 2-
((3-((2-(mudpTopmMeTOKCH )-6-METUNTTUPUIHH -3 -1 )KapOamon)-3-(2-
uszonponigpermn)azeTuaul- 1 -un)cynbonun)anerara (43 mr, Beixon 34%). dKXMC-
2:tg = 1.16 mun, [M+1]" 526.20.

Cragus 2. PacrBop ostun 2-((3-((2-(mudpropmeToKcH)-6-MeTUIUPUIUH-3 -
wi)kapbamonn)-3-(2-uzonponunderun)azeTuaun- 1 -un)cynbponmn)anerata (43 wr,
0.082 mmonp) B cmecu EtOH/TT'® (1:1, 1 mn) oOpabatsiBatoT 2 H. BOJH. pPaCTBOPOM
LiOH (85 ma, 170 mMounb). PeakiiuOHHYIO CMECh MEPEMEIIUBAIOT MPU K. T. B TeUeHHE 2
9 ¥ 3aTeéM KOHIEHTPHUpPYIT. OCTAaTOK pacTBOPSIOT B BoAe. [lonyueHHbIH B pe3yybTaTe
pacrBop moxakuchsoT a0 pH 1 ¢ momomsio 1 H. BomgH. pactBopa HCl u 3arem
skcTparupyroT ¢ nomombio EtOAc (2 x 10 mi). OObenquHEHHBIE 3KCTPAKTHI CYLIAT HA
MgSO,, dunpTpyroT u ynapusarwT ¢ noaydenueM IIpum. 13-1 (41 mr, Beixon 100%).
XKXMC-1: tg = 1.19 mun, [M+1]" 498.16; '"H AMP (400 MI'n, CDCIl3) é: 8.55 (d, J =
81T, 1 H), 7.53-7.43 (m, 2 H), 7.42-7.37 (m, 1 H), 7.36 (s, 1 H), 7.30-7.23 (m, 2
H), 6.95(d,J=8.1Tn, 1 H), 532 (s, 2 H), 4.81-4.58 (m, 2 H), 4.25 (s, 2 H), 2.40 (s,
3H),238-231 (m, 1 H), 1.16 (d, J=6.6 'y, 6 H).

Tadauna 9: lpumepsr 13-2 - 13-27

IIpumepsr 13-2 - 13-27 CHHTE3UPYIOT, UCHOJAb3YsT METOAUKY, ONHCAHHYIO IS

Hpum. 13-1, ucxons u3 Ilpum. 3, Ilpum. 4 unu IHpum. 7. B ciydae CI0XHOro
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OeHsmnoBoro »s¢upa, TUAPUPOBAHUE BBINOJHSIOT B BHAE BTOPOW CTAgUH
MOJIy4€HUEM COOTBETCTBYIOIEH kapOOHOBOM KUCIOTHI.
Ananutuyec-
ITpumep Hassanue KU€ TaHHbIE
KXMC-1
metun 2-((4-((2-(nudpTopMeToKcH )-6-MeTHITUPUIUH- +
[M+1]7539.93
pum. 13-2 |3-un)kapbamornn)-4-(2-u3onponuigpeHun ) munepuanH- 127
1-un)cynbhoHum)amerar R
Tpum. 13-3 2-((4-((2-(nudpTOopMeTOKCH )-6-METUIUP U HH-3 - [M+1]7526.10
uin)kapbamonn)-4-(2-u3onponuneHus )munepuaun-1 - 122
W) CyIb(GOHUIT)YKCYCHASI KUCIOTA R
Bensun 3-((3-((2-(audropmeTokcu)-6-
el 3.(- +171F
Tpum. 13-4 METHJIMUPUIHUH-3-1)Kapbamon)-3-(2 [M+1]7602.12
uzonponuiapeHn)a3eTuanH- 1 - tr 1.39
ui)cy b OHUIT )TPOTIAHOAT
3-((3-((2-(mudpTopmMeTOKCH )-6-METUINUPUIHH-3 - [M+1]7512.20
IMpum. 13-5 | un)kapbamomnin)-3-(2-u3onponundeHnn)azeTuinu- 1 - t 1.16
WJ1)CyIb(GOHUIT)IPONaHOBASI KUCIOTA R
metun 3-((4-((2-(nudTopMeToKCcH)-6-MeTHIUPUIUH- +
[M+1]7554.03
IMpum. 13-6 |3-un)kapbamonn)-4-(2-u3onponrigp e ) IunepuanH- t 130
1-un)cyappoHUI)IpONaHOaT R
6ensun 3-((4-((2-(audpTopmeTokcu)-6-
METHJIMUPUINH-3-1)Kapbamoni )-4-(2- [M+1]7630.04
ITpum. 13-7
u3onponuiadeHu)nunepuaun-1 - tr 1.43
1) Ccyb(QOHUI )TPONIAHOAT
3-((4-((2-(nudpTOopMeTOKCH )-6-METUINUPUIUH-3 - +
[M+1]7540.13
ITpum. 13-8 |um)xapbamoni)-4-(2-uzonponuideHun)nunepuans-1- 120
WJ1)CyIb(OHII)TPONAHOBAas KUCIOTA R
6ensmn 3-((3-((2-(nudTopmMeTOKCH )TUPUANH-3 - +
[M+1]7588.02
ITpum. 13-9 | mm)kapbamonn)-3-(2-usonponmindeHnn)aseTuaun-1- te 135
ui)CcynbGHOHUIT )TPONIAHOAT R
3-((3-((2-(mupTOPpMETOKCH ) TUPUANH-3 - +
+
Mpum. 13-10| un)kapbamomnn)-3-(2-u3onponundeHrn)azeTuann- 1 - M t1]141908’23
WJ1)Cyab(GOHUIT)IPONAaHOBASI KUCIOTA R
metu 3-((3-((2-(nudTopMeToKcH)-6-MeTHITUPUIUH- [M+1]7554.00
pum. 13-11 [3-un)kapdbamomn)-3-(2-u3onponuideHrn)azeTuaun- 1 - tn 133 ’
un)cynabPoHmI)-2,2- TUMETUIITPONAHOAT R
3-((3-((2-(mudpTOopmMeTOKCH )-6-METUINUP U HH-3 - +
[M+1]7539.98
IMpum. 13-12 | un)kapdamomnin)-3-(2-u3onponundeHnn)azeTuinn- 1 - 123
u)cyabHoHU)-2,2-AUMETHITIPONIAHOBAS] KUCIOTA R
st 2-(1-((3-((2-(mupropmeTokcu)-6-
e 3.(2- +171F
Tpum. 13-13 METHJINMUPUINH-3-ui)Kapbamoni)-3-(2 [M+1]7566.58
uzonponuiapeHns)a3eTuanH-1- tr 1.38
WJT)CYIb()OHMIT ) TUKJIONPOIHJI )al[eTaT
2-(1-(3-((2-(nudpTopmMeTOoKCH )-6-METUINUPUIUH-3 - [M+1]7538.09
IMpum. 13-14 | un)kapbamonin)-3-(2-u3onponundeHnn)azeTuinn-1- 121 ’
WJ1)CyJIb( OHUJT ) ITUKJIONPOIHII )yKCYCHAsI KUCJIOTA R
Moum. 13-15 metua 3-(((3-((2-(mudpropmeTokcu)-6- [M+1]7568.07
pHM. METHJINUPUINH-3-11)kapObamond)-3-(2- tr 1.25

C
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Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
uzonponuiapeHns)a3eTuanH-1-
WJ1)CYJIb(OHMII)METHI ) OKCeTaH-3-KapOoKCcuaar
3-(((3-((2-(mupTOPpMETOKCH )-O-METUITTUPUAUH-3 -
Tpum. 13-16 un)kapbamonn)-3-(2-uzonponundennn)aseruaun-1- | [M+1]7554.00
W1)CYTb()OHUIT )METHUI ) OKCeTaH-3-KapOOHOBas tr 1.16
KHCJIOTA
4-((3-((2-(mupTOPMETOKCH )-O-METUITTHPUAUH-3 - [M+1]°526.18
pum. 13-17 | un)kapbamomnn)-3-(2-u3onponundeHrn)azeTuinn- 1 - A 16.
un)cyabGoHuI)OyTaHOBASI KUCIOTA R
metus 5-((3-((2-(nudTopmMeToKrcH)-6-MeTHINUPUIUH- [M+1]7554.02
IMpum. 13-18 [3-un)kapdbamomn)-3-(2-u3onponuideHrn)azeTuaun- 1 - o 1 30'
WJ1)Cy b OHUI)TEHTAHOAT R
5-((3-((2-(nudpTopmerokcH )-6-MEeTHINUPUIHH-3 - [M+1]7540.01
IMpum. 13-19| un)kapbamomnin)-3-(2-u3onponundeHnn)azeTuinn-1- o 1 19"
WJ1)CyIb(GOHUIT)TEHTAHOBAs KHCIOTA R
metua (E)-3-((3-((2-(audpTopmeTokcn )-6-
Tpum. 13-20 METHJINMUPUINH-3-11)Kapbamoni)-3-(2- [M+1]7524.44
n3onponuiapeHns)a3eTuanH-1- tr 1.32
W) Ccy b OHUIT )aKPUIAT
(E)-3-((3-((2-(mupTOpMETOKCH )-6-METUITTUPUANH-3 - [M+1]7509.96
IMpum. 12-21| un)kapbamonin)-3-(2-u3onponundeHnn)azeTuinn-1- 0 1.25 '
uJ)Cynb(pOHUIT)aKPUIIOBAS KUCJIOTA R
metun 4-((3-((2-(nudropmeTokcH)-6-MeTHINUPUIUH- [M+1]7564.16
ITpum. 13-22 |3-un)kapdbamonn)-3-(2-u3zonponundeHmn)azeTuaun-1 - o] 17'
un)cynbbonun)-1H-nupazon-5-kapOokcunar R
4-((3-((2-(mupTOPMETOKCH )-O-METUITTUPUAUH-3 - [M+1]7550.22
IMpum. 13-23 | mn)kapbamonn)-3-(2-usonponmndeHnn)aseTuaun-1- 1 13’
wi)cynbhonmn)- | H-nupazon-5-kapOoHOBast KUCIOTA R
atun 5-((3-((2-(audTopMeTOKCH)-6-METHITTUPUTUH-3 - [M+17°578.13
IMpum. 13-24 | un)kapbamomnn)-3-(2-u3onponundeHrn)azeTuinn-1- o 1 22'
un)cynbbhonun)-1H-nupaszon-4-kapOokcunar R
5-((3-((2-(nudpTopmeTokcH )-6-MEeTHINUPUIHH-3 - [M+1]°550.10
pum. 13-25| un)kapbamomnn)-3-(2-u3onponundeHrn)azeTuinn- 1 - A 07’
un)cynbdonun)- 1 H-nupaszon-4-kapOoHOBast KUCIOTA R
metun 5-((3-((2-(nudropMeToKkcH)-6-MeTHIUPUIUH- [M+1]7565.04
IMpum. 13-26 |3-un)kapdbamon)-3-(2-u3onponuideHrn)azeTuaun- 1 - 1 34'
uJ)cy b OHUIT )H30KCa301-3-KapOOKCHIaT R
3-((3-((2-(mudpTopmMeTOKCH )-6-METUINUPUIHH-3 - [M+1]7542.00
IMpum. 13-27 | un)kapbamomnn)-3-(2-u3onponundeHnn)azeTuinn-1 - o 1 20"
ui)cyab(OHNI)-3-METOKCUTIPONTAHOBASI KMCIIOTA R

IIpumep 13-28: 1-((3-((0eH3MIO0KCH)AMHHO)-3-0KconNponuJ)cyabgonui)-N-
(2-(audpTopmeToKCcH)-6-MeTHIANUPUANH-3-Ua)-3-(2-u3onponuadeHn)azeTuanH-3-

kapookcamua u Illpumep 13-29: N-(2-(audpropmeToKkcu)-6-MeTHIANHUPHANH-3-U]T)-
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1-((3-(ruapoxkcuamMmnHo)-3-oKconponua)cyabpoHnn)-3-(2-
uzonponuadeHuna)azeTuauH-3-kapookcamMuyg

Cranus 1. K pactBopy 3-xs10pCynbpOHHITTPONUOHUI XJI0pHuaa (MOJYyUYEHHOTO U3
2-nuokcuaa 1,2-okcatuonan-5-ona: nut. US6734184, Novartis AG) (28 wmr, 0.15
mmonb) 1 TEA (39 Mk, 0.67 mmoinb) B JIM®PA nobasisitor O-0€H3MITHAPOKCUIAMUH
(18.6 mr, 0.15 mmonb). PeakilMOHHYIO CMeCh MEPEMEIIUBAIOT MPU K.T. B T€YEHHUE S
MUH U 3areM poOaBisaroT ruapoxsopuny Hpum. 3 (55 wmr, 0.13 mmons), ©
nepeMelmBaHue TMPONOJKAIT B TedeHue 18 4. JIoOaBmsrOT BOAY M PEAKLHOHHYIO
cMech ounmamT ¢ nomomb npen. BOXX (yciaosus npen-B2XKX-3) ¢ nonyueHuem
Ipum. 13-28 B Buae Oenoro TBepaoro Bemectna (12.5 mr, Berxox 15%). dKXMC-1: tr
=1.28 mun, [M+1]" 618.10.

Cragus 2. lIpum. 13-28 (12 mr, 0.02 MMOIb) THAPUPYIOT B COOTBETCTBUHU C
MeTonoM, onucaHHbIM s [lpum. 11-12, ¢ monyyennem Hpum. 13-29 B Bune Onenno-
skenToro macna (8 mr, Beixox 76%). JKXMC-1: tg = 1.08 mun, [M+1]" 527.01;'H SIMP
(400 MI'y, MeOD) 6: 829 (d, J=8.1Tn, 1 H), 7.57 (s, 0.25 H), 7.49-7.46 (m, 3 H),
7.43-7.37 (m, 2 H), 7.21 (s, 0.25 H), 7.06 (d, /J=8.1Tu, 1 H), 464 (d, /=80T, 2
H), 447 (d,J=80Tu,2H),345(t,J=74Tu,2H), 261 (t,J=74Tnu,2H), 2.52-
244 (m, 1 H),241(s,3H),1.17(d, J=6.7T1, 6 H).

Hpumep 13-30: 3-((3-((2-(aupTopmeTOoKCH)-6-MeTHINHPUAHH-3-
ua)kap6amon)-3-(2-uzonponuipeHni)azeTuaAuH-1-unia)cyabponua)nponan-1-
CyJab(OHOBASI KHCJIOTA

Iupnpoxmopun Ipum. 3 (50 wMr) mnoaBeprarOT peakUud ¢ KOMMEpPYECKHU
OOCTynHBIM  3-(xyopcyiabdonun)nponan-1-cyaeporun  ¢ropumom (32 wmr),
NPUAEPKUBASICh Te€X K€ YyCaoBHH, 4Tto U Ha craaun 1 IHpum. 13-1.
®dTopcynbhoHmTbHbIA TPOoAYKT (32 Mr, 0.057 MMoJib) 3aTeM ruaApoau3yoT 32% BOJH.
pactBopom NaOH (1 mia) mpu 50°C B TeueHnuwe 18 u ¢ monydyeHHEM yKa3aHHOTO B
3aronoBke coeauHenus Ilpum. 13-30, kOTOpPOE BBIAENAKT B COOTBETCTBUM C CTaAUEH
2 HMpum. 13-1 (19 wmr, Beixox 28% 3a 2 craguu, macno). XKXMC-1: tg = 1.35 mus,
[M+1]" 562.10; 'H SIMP (400 MI', CDsOD) J: 8.31 (d, J= 8.0 I', 1 H), 7.51-7.42
(m,3H), 739(dd, /1 =23Tnu, /,=141Tu, 1 H), 738 (t,/J=728Tu, 1 H), 7.06 (d,
J=81Tu, 1H),466(d,J=79Tnu,2H), 446 (d,J=79Tnu, 2 H), 3.40-3.34 (m, 2
H), 3.06-2.98 (m, 2 H), 2.54-2.48 (m, 1 H), 2.41 (s, 3 H), 2.31 (m, 2 H), 1.16 (d, J =
6.7 I'u, 6 H).
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HIpumep 14-1: 2-((3-((2-(au¢pTopmeTOoKCH)-6-MeTHINHPUAHH-3-
ua)kapoamonn)-3-(2-usonponuidenunn)azeTuauH-1-kapOOHHI)OKCH)yKCYCHAaSsI
KHCJIOTA

Craaus 1. K pactBopy merunriukonsTa (500 mr, 1.18 mmons) u TEA (2.34 M1,
16.7 mmonbs) B MeCN (20 mn) noGasnsror N,N-gucykumaumununkapoonar (1.56 r,
6.11 wmmonp). PeakunoHHYH CMeCh IMEpEeMEIIUBAIOT B TEYEHHE HOYU, 3aTeM
pazbaBisitor ¢ momompbid EtOAC, NpOMBIBAIOT COJIEBBIM pPAacTBOPOM, CYLIAT Hax
MgSO,, QuapTpyloT © KOHUEHTPHUPYIOT ¢ mnoaydenuem metun  2-((((2,5-
OUOKCONMUPPONUAUH-1-mn)okcu)kapOonmn)okcu)anerara (940 wmr, Beixox 73%).
YnomsiHyTOe coenuHeHue nobapisitor k pacteopy Hpum. 3 (50 mr, 0.133 mmounb) u
DIPEA (57 mxkn, 0.33 mMmonb) B JIM®PA (5 mur). PeakinoHHYIO CMECh MEepPEeMEIUBAIOT
B TeueHHe 18 4, KOHIEHTPHUPYIOT U OYHIIAKT ¢ noMmombi mnpen-BIXKX (ycmosus
npen-BOXKX-2) ¢ mnonydeHueM 2-meTOKCH-2-0KCO3THI 3-((2-(mudTopmeTokcu)-6-
METHJINTUPUANH-3-11)KapOamonn)-3-(2-u3onponuindeHnn)azeTuaun-1-kapOokcumnara:
48 wmr, Bbixon 73%.

Craaus 2. 2-Merokcu-2-0kco3tun 3-((2-(nudpTopMeToKCH )-6-METUNTTUPUIHH-3 -
wi)kapoamoun)-3-(2-uzonponunpenun)aseruany-1-kapookcunar (48 wmr, 0.098
MMOJb) pacTBopsitoT B TT'® (3 mur) u obpabareiBaror 2M pactBopom LiOH (130 mki).
PeakiinOHHBINA pacTBOp MEepPEeMEIINBAIOT MPH K.T. B TeUeHUe 2 4 (IIPOTEeKaHHUE peaKLHH
KoHTponupyioT ¢ nomompio JKXMC). PeakunoHHyo cMech 3aTeM pa30aBisOT BOJOH,
noakucysitoT 10 pH 1 ¢ momompbio 6 H. HCl u nBa pasa skCTparupyrT MOCPEICTBOM
EtOAc. OObenuHeHHbIE OpraHUYeCcKue 3KCTPakThl cymat Hax MgSO4, unbTpyroT u
ynapuatoT. OcraTok ouninarT ¢ momolnbio npen. BOXKX (ycnosus npen-BOXX-2) ¢
nonyuenueMm Ilpum. 14-1 B Bumge Oenoro TBepaoro BemectBa (24 mr, Beixon 51%).
XKXMC-1: tg = 1.18 mun, [M+1]" 478.45.

Tadauna 10: lIpumepsr 14-2 - 14-14

IIpumepsr 14-2 - 14-14 CUHTE3UPYIOT, UCHOJB3Ysl METOAUKY, ONHCAHHYIO IS

Hpum. 14-1, ucxons u3 llpum. 3 unu lpum. 4.

Ananutuyec-
ITpumep Hassanue KU€ JaHHbIE
KXMC-1
2-((4-((2-(mnudpTOopMeTOKCH )-6-METUINUPUIHH-3 - +
[M+1] 520.12
IIpum. 14-2 | un)kapbamonn)-4-(2-u3onponuideHns)munepuanH- 132
1-kapOOHMJI)OKCH)YKCYCHAsl KHCJIOTA R
Tpum. 14-3 2-((4-((2-(audTopmeTokcn )-6-MeTunnupuaAnH-3- | [M+1]" 506.07
' win)kapOamondn)-4-(2-uzonponundeHus ) nunepuIuH- tr 1.23
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Ananutruyec-
ITpumep Hassanue KU€ TaHHbIE
KXMC-1
1-xkapOOHMII)OKCH)YKCYCHAsI KUCJIOTA
(S)-2-((3-((2-(mupTOopMeETOKCH )-6-METUIMTUPUIUH-3 - [M+1]° 492.08
ITpum. 14-4 | mn)xapbamondn)-3-(2-u3onponundeHus)azeTuauH-1 - 122 ’
KapOOHMIJI)OKCH)IIPONIAHOBASI KUCIOTA R
(R)-2-((3-((2-(mupTOpMeETOKCH )-6-METUITTUPUANH-3 - [M+1T" 492.00
IMpum. 14-5 | un)kapbamounn)-3-(2-uzonponundeHun)a3eTuaun-1- 122 ’
KapOOHMJI)OKCH )TPOTIAHOBASI KHCJIOTA R
1-meTokcu-2-metui- 1 -okconponan-2-mn 3-((2-
Tpum. 14-6 (mupTOpMETOKCH )-6-METUITTHPUAUH-3 - [M+1]" 520.08
' un)kapbamonn)-3-(2-u3onponuiapeHus)a3eTuauH-1- tr 1.42
kapOoKcHIaT
1-(meTtokcukapOoHmI)UKIOTpOonU 3-((2-
Tpum. 14-7 (mupTOpMETOKCH )-6-METUITTHPUAUH-3 - [M+1]" 534.26
' un)kapbamonn)-3-(2-u3onponunpeHn)a3eTHauH-1- tr 1.32
KapOoKcHIaT
1-((3-((2-(mupTOpMETOKCH )-6-METUITTUPUAUH-3 -
ui)kapoamonn)-3-(2-usonponunpenun)aseruaun-1- [ [M+1]" 504.06
ITpum. 14-8
KapOOHMIT)OKCH )[TUKJIONIpOIaH-1-kapOoHOBas tr 1.22
KHCJIOTA
3-meTokcu-2,2-numeTni-3-okconponmi 3-((2-
Tpum. 14-9 (mupTOopMeTOKCH )-6-METUITTUPUAUH-3 - [M+1]" 534.26
' un)kapbamonn)-3-(2-u3onponunpeHn)azeTuanuH-1- tr 1.37
kapOokcHuiIaT
3-((3-((2-(mnudTopmMeTOKCH )-6-METUINUPUIUH-3 - [M+1]° 52017
ITpum. 14-10 | un)kapbamounn)-3-(2-uzonponundeHun)azeTuauu-1- o 1.25 ’
KapOOHMII)OKCH)-2,2-ATUMETHUIIIPONAHOBASI KHCJIOTA R
(1-(meToxcukapOOHMI )UK IONIpONUI)MeTHI 3-((2-
Tpum. 14-11 (mudTopmMeTOKCH )-O-METUIIUPUANH-3 - [M+1]" 532.13
' ui)kapbamonn)-3-(2-uzonponuiaeHus)a3eTuanuH-1- tr 1.33
kapOoKcHiIaT
1-(((3-((2-(mupTOPpMETOKCH )-6-METUITTUP UM H-3 -
uin)kapoamonn)-3-(2-usonponunpenun)aseruau-1- [[M+1]" 518.02
ITpum. 14-12
KapOOHMIT)OKCH )METHIT ) [IUKJIONPONaH- 1 -kapOoHOBas tr 1.22
KHCJIOTA
(3-(merokcukapOoHmIT)OKCceTaH-3-mn)MeTin 3-((2-
Tpum. 14-13 (mupTOpMETOKCH )-6-METUITTHPUAUH-3 - [M+1]" 548.09
' un)kapbamonn)-3-(2-u3onponuinpeHns)a3eTHaAuH-1- tg 1.27
kapOoKkcHIaT
3-(((3-((2-(mupTOpMETOKCH )-6-METUITTUPUANH-3 -
uin)kapoamonn)-3-(2-usonponunpenun)aseruaun-1- [ [M+1]" 534.10
ITpum. 14-14
KapOOHMIT)OKCH )METHII)OKCeTaH-3-KapOoHOBas tr 1.17
KHCJIOTA
Hpumep 15-1: 3THJ ((3-((2-(an¢TopMeTOKCH)-6-MeTHIANUPHUAHH-3-

ua)kapéamona)-3-(2-uzonponuidenua)aseTuanH-1-ua)cyabPoHUI)rIHUNHAT H
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IIpumep 15-2: ((3-((2-(andTopmMeTOKCH)-6-MeTHIANUPHAHH-3-UT)KaAapOaMOunT)-3-
(2-usonponundgenHuni)azeTuauH-1-0a)Cyab(POHHI)ITHIHH

Cranus 1. PactBop xnopcynbponun n3zonuanara (42 Mk, 0.48 mmons) B JIXM
(1 m) oxnaxgatot no 0°C u nobasiustor 2-6pomatanon (35 mkia, 0.48 mmouns) B JIXM
(1 mu). PeakuumoHHyK0 cMmech mnepeMmemnBaroT B Teduenue 1 u mpu 0°C, 3arem
no0aBisoT 3TUa 2-amuHoanerat (52 mr, 0.48 Mmosb) B IXM (1 M) ¢ mocieayomum
nobasnenuem TEA (200 wmkxn, 1.43 wmmonb, 3 5kB.). PeakunmoHHyrw cMmech
nepemewmnBaroT npu 35°C B TeueHue 14 4 1 3aTeM KOHLUEHTPUPYIOT MPU NOHUKEHHOM
nasyieHuu. Ocratok pactBopsaT B JIM®PA (1 mun) u nobasnsawoT k pacteopy pum. 3
(51 mr, 0.14 mmonp) u TEA (285 Mk, 2.05 mmonb) B IM®A (1.5 mi). PeakunoHHy0
cMmech mnepememuBaroT mpu 95°C B TedeHue HOUM. PeakUMOHHYHO CMeECh 3aTem
KOHIIEHTPUPYIOT M OCTATOK OUYMINAKOT ¢ momombio mpern. BOXKX (ycmoBus mpen-
B3XX-3) ¢ monyuenunem Ilpum. 15-1 B Buge He coBceM Oeoro TBEPAOro BEIIECTBA
(32 wmr, Beixoa 43%). JKXMC-1: tg = 1.24 mun, [M+1]" 541.23; 'H amP (500 MTI'm,
CDCl3) 0: 855(d, J=8.1Tu, 1 H), 7.47-7.40 (m, 2 H), 7.39-7.35 (m, 1 H), 7.33 (s, 1
H), 7.28 (t, Jur=72.5T1, 1 H), 7.27 (dd, /1 =09Tn, J, =781Tu, 1 H), 6.94 (d, J =
81T, 1 H), 496 (s, 1 H), 4.67-4.52 (m, 2 H), 4.51-4.36 (m, 2 H), 425 (q, J=7.2
I'm, 2 H), 3.93 (s, 2 H), 2.44-2.36 (m, 4 H), 1.31 (s, 3 H), 1.14 (d, J=6.7 'y, 6 H).

Cragus 2. PactBop IIpum. 15-1 (28 wmr, 0.052 mmons) B cmecu MeOH/TT' @
(1:1, 1 ma) obpabareiBator 2 H. BogH. pactBopoM LiOH (104 mku, 0.10 mmoub).
PeakunOHHYIO cMeCh NEpPEeMELIMBAIOT NpPU K.T. B TedeHHe 18 4 M opraHuydeckue
pacTtBopuTenu 3ateM ynapusaloT. OctaTok pacTBOpsAOT B Boae. IlonydeHHBIH B
pesynbTaTe pactBop moakucisitoT 1o pH 1 ¢ momompbio 1 H. BogH. pactBopa HCI u
3aTeM skcTparupyrT ¢ nomombo EtOAc (3 x 10 miu). OObenuHEHHBIE 3KCTPAKTBI
cymatr Hang MgSO,, dunbrpyroT u ynmapuBaroT ¢ noiaydeHuem Ilpum. 15-2 B BUOe
xenroro macna (26 mr, Bbixoxg 98%). XKXMC-1: tg = 1.13 mun, [M+1]" 513.10; 'H
SAMP (400 MTI'u, CDCl3) 0: 8.56 (d, J = 8.1 I'u, 1 H), 7.48-7.42 (m, 3 H), 7.39-7.35
(m, 1 H), 7.27 (t, Juyr =72.5Tu, 1 H), 725 (d, J=7.7Tu, 1 H), 6.98 (d, /=821, 1
H), 4.63-4.52 (m, 2 H), 4.51-4.40 (m, 2 H), 4.01 (s, 2 H), 2.45-2.34 (m, 4 H), 1.15 (d,
J=06.6Tn, 6 H).

IIpumep  15-3: N-(2-(audrTopmeTorcu)-6-MmeTnanupuaus-3-uia)-1-(N-(2-
THAPOKCUATHI)CYAb(pamon)-3-(2-usonponuidesns)azeTuauH-3-kapookcamusa

Cranus 1. PactBop xnopcynbponun n3onuanara (12 Mk, 0.14 mmons) B JIXM

(1 mn) oxnaxnaroT 1o 0°C u nobasnsroT 2-0pomatanon (10 mki, 0.13 mmons) B IXM
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(1 wmux). PeakumonHyro cmech nepememmuBaroT B TeueHue | u mpu 0°C, 3arem
nobasnaror Hpum. 3 (57 wmr, 0.14 mmons) B AXM (2 Mi) ¢ mDOCIeayrLIUM
nobasnenuem TEA (78 wkxa, 0.55 wmmonp, 4 »5kB.). PeakuuoHHyIO cMech
NepeMeIlNBaIOT NMPU K.T. B TeUeHHe 1.5 4 U 3aTeM KOHLEHTPHUPYIOT NMPU MOHHKEHHOM
JaBJIEHUHM C ToJydeHueM chiporo N-(2-(aupTopMeTOKCH)-6-MeTUINUPUINH-3-1i)-3-
(2-uzonponundennn)-1-((2-okcookcazonuauu-3-un)cyabPoHumn)a3eTHanH-3 -
kapbokcamuna. dKXMC-2: tg = 1.12 MuH, [M+1]" 525.14.

Cranus 2. N-(2-(mupTopMeTOKCH )-6-MeTUNMTHPUANH-3 -1J1)-3-(2-
uzonponuidperun )-1-((2-okcookcazonuanH-3-ui)CcynbHOHUI )a3eTUTUH-3 -
kapOokcamuza (70 mr, 0.13 mmonw) pactBopsiror B EtOH (1 ma) u noGasasiroT 6 H.
NaOH (0.4 mn, 2.4 mMmonb). PeakilMOHHYIO CMeCh NMEepPEeMEIIMBAaIOT B TeueHue 2 4 U
3aTeM paszbaBisroT Bomoi (5 mi) u skcrparmpyroT ¢ momombo AXM (3 x 20 mi).
Opranunueckne skcTpakTel cymatr Hax MgSOy, ¢unpTpyror u ynapusatoT. OcTaTok
ounmarmT ¢ nomompio npern. BOXX (ycnosus npen-B2XKX-1) ¢ nonyuenuem Ilpum.
15-3 B Buae GexeBoro TBepaoro BemecTsa (32 mr, Bbixox 3a 2 craguu 44%). XKXMC-
1: tg = 1.12 mun, [M+1]"499.10. '"H SIMP (400 MI'y, CDCl3) J: 8.55 (d, J=8.1 I, 1
H), 7.50-7.43 (m, 2 H), 7.40-7.34 (s, 2 H), 7.26 (t, /=718 IT'u, 1 H), 7.25 (d, J = 7.7
I'm, 1 H), 694 (d, /J=8.1Tu, 1 H), 455 (s, 2 H), 446 (s, 2 H), 3.84 (t, /=48 Tw, 2
H),337(t,J=48Tu,2H),239(m,4H),1.15(d,/J=6.6Twu, 6 H).

IIpumep  15-4: N-(2-(audTopmerokcHu)-6-meTuanupuann-3-uia)-1-(N-(2-
¢propaTHI)cyabpamon)-3-(2-uzonponuiaeHna)azeTHANH-3-KapOoKcaMu

N-(2-(nudropmerokcu)-6-metuanupuaun-3-ui)-1-(N-(2-
dbropaTun)cynbdamon)-3-(2-u3onponui-peHu)a3eTuauH-3-kapOoKkcaMug Mpum.
15-4 (3.5 wmr, xentoe TBepaoe BewmecTBO) mojy4aroT u3 Ilpum. 3 U KOMMepUecKu
OOCTYyMmHOro 2-GTop3THIaMHHA, Ciledys Meronuke, omnucanHod mis [pum. 15-3.
XKXMC-1: tg = 1.10 mun, [M+1]" 501.00.

IIpumep 15-5: N-(2-(nupTopmeToxcH)-6-MeTUINHPUANH-3-HJT)-3-(2-
mzonponuadennna)-1-cyaopamonnazeTuaun-3-kapooxcamna

K pacrBopy Hpum. 3 (50 mr, 0.12 mmonb) u TEA (51 mxn, 0.36 mmonp) B
nuokcane (2 mur) nobasnsarT cynbpamun (12 mr, 0.12 mmonb). PeakiinoHHy cMmech
nepememnBatoT npu 100°C B Teuenue 18 u u 3atem ynmapusaroT. Cbipoe COeIMHEHHUE
ouniarT ¢ nomompo npen. BOXX (mpen-B3XKX 2) ¢ monydyeHuem yka3aHHOTrO B
3arosnoBke coenuHenus: llpum. 15-5 B Buge Oenoro tBepaoro BemecTtsa (35 Mr, BBIXOJ

63%). JKXMC-1: tg = 1.14 mun, [M+1]" 455.39; 'H SIMP (400 MT'y, CDCls) J: 8.55
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(d,J=8.1Tu, 1 H), 7.50-7.44 (m, 2 H), 7.41-7.39 (m, 1 H), 7.37-7.34 (m, 1 H), 7.31-
7.27 (m, 2 H), 6.95 (d, J=8.1Tu, 1 H), 478 (s, 2 H), 4.72-4.59 (m, 2 H), 4.53-4.37
(m, 2 H), 2.44-2.33 (m, 4 H), 1.15(d, J=6.7 I'u, 6 H).

Tadauna 11: lIpumepsor 15-6 - 15-18

ITpumepsr 15-6 - 15-18 cUHTE3UPYIOT, UCHOJAB3Yys METOAUKY, OMUCAHHYIO IJs
Hpum. 15-5, ucxons us llpum. 1, llpum. 2, Mpum. 3, lpum. 6, llpum. 7, lIpum. 8
unu  Hpum. 9

, KOTOpble TMOIBEPralT peakuuu ¢ CyJbpaMuaoOM  HIIH

MOHOQJKHJICYJIb(aMUTaAMU.

AHanutuuec-
ITpumep Hassanue KUE JaHHbIE
AKXMC-1
N-(2-(aupropmMeTOKCH )TUPUANH-3 -1T)-3-(2- [M+1]° 441.13
ITpum. 15-6 nzonponuidenun)-1-cynppamonnazeTuaun-3- . 1.06
kapOoKkcamMun R
N-(2,6-numeroxkcunupuaun-3-umn)-3-(2- [M+1]" 434.99
ITpum. 15-7 nzonponuindenun)-1-cynppamonnazeTuann-3- . 1.10
kapbokcamMuna R
N-(6-3TOKCU-2-METOKCUNTUPUIUH-3-1J1)-3-(2- [M+1]" 449.15
ITpum. 15-8 nzonponuinderun)-1-cynppamonnazeTuaun-3- 117
kapbokcamMun R

N-(2-(nupTopMeTOKCH )-6-METUNUPHUANH-3-11T)-3-(2-
ITpum. 15-9 | m3onponundenmn)-1-(N-meruncyiapdpamons)azeTuant-
3-kapOokcamun

[M+1]"469.21
tr 1.21

N-(2-(nudTopmeTokcu)-6-mMeTunnupuau-3-uin)-1-(N-

+ +
ITpum. 15-10 | sTuncynsdamonn)-3-(2-uzonponuind eHun)a3eTHanH-3 - [M+1]" 483.11

tr 1.25
KapOOKCaMu
N-(2-(nupTOpMETOKCH )-6-METUIMUPUAUH -3 -11J1)-3-(2- T
ITpum. 15-11 uzonponuiagpenun)-1-(N- [M+1]" 496.99

tr 1.30
nponuicyabpamMouni)azeTuarH-3-kapOoKcaMug R

N-(2-(nupTOpMEeTOKCH )-6-METUITUPUIAUH-3-1JT)-3-(2-
IMpum. 15-12 uzonponuiagpenun)-1-(N-
U30TPONMICYIb(PaMOUI )a3eTUINH-3-KapOOoKcaMu g

[M+1]" 497.00
tg 1.29

1-(N-uuknonponuicynabhamon)-N-(2-
ITpum. 15-13 (nupTopmMeTOKCH)-6-METHIMTUPUANH-3 -1T)-3-(2-
n3onponuadeHun)a3eTuanH-3-kapOokcamMua

[M+1]"495.00
tr 1.26

N-(2-(nupTOopMeTOKCH )-6-METUITUPUIANH-3-1JT)-3-(2-
ITpum. 15-14 uzonponuinpennn)-1-(2-
(cynbhamMouTaMHHO)ITHI)a3eTUIUH-3-KapOOKcaMua

[M+1]" 498.29
tr 0.72

N-(2-(znudTopmerokcu)-S-propnupuaun-3-mn)-3-(2-

+ +
ITpum. 15-15 nzonponuiadenun)-1-cynbpamonnazeTuanH-3- [M+1]" 455.13

tg 1.13
kapbokcamMun
3-(2-m3onponundenunn)-N-(2-MeToKCH-6- [M+1]" 419.05
ITpum. 15-16 METUNMUPUANH-3-1)- 1 -cynbpamounna3zeTuains-3- 0 1.13
kKapObokcamMun R
(D- —6- 3. 3-(2- +1717
Tpum. 15-17 N-(2-3TOKCU-6-MeTUANUPUANH-3-1JT)-3-(2 [M+1]" 433.34

nzonponunadpenun)-1-cyrpdhamonnazeTuant-3- tr 1.21
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Ananuruuec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
kapbokcamun
N-(2-u3onponokcu-6-MeTHINUPUANH-3-1m)-3-(2- [M+1]° 447.14
ITpum. 15-18 usonponuiapenun)-1-cynbpamMmonnazeTuin-3- 0 128
KapOOKCaMUT R
HIpumep 16-1: 1-(N-aperuniacyiabpamonna)-N-(2-(aupropmerokcu)-6-

MEeTHJINHPHANH-3-1JI)-3-(2-u30nponujadeHna)aseTHANH-3-KapOoKkcaMua

Cwmecph pum. 15-5 (35 mr, 0.08 mmoap) NMM (85 Mk, 0.08 mmonb) 1 DMAP
(1 mr, 0.008 mmonp) B AXM (2 M) OXJaXAAKOT BO JbAYy M AOOABJSIFOT aHTHAPHJ
YKCYCHOH KHUCIOTHI (5 kamenb). PeaKIIMOHHYIO CMeCh MEPEeMENINBAT B TEUYEHUE 3 4 U
racaT ¢ nomoibio MeOH. CMech ynmapuBaroT f1ocyXa U OYHINAKOT C MOMOLIBIO Mper.
BOXX (ycnoBus mpen-BOXKX-2) ¢ monydeHMeM yKa3aHHOrO B  3aroJIOBKe
coenuHenuss Ilpum. 16-1 B Bume Oenoro TBepaoro BemecTtBa (18 mr, BeIxOm 47%).
XKXMC-1: tg = 1.17 mun, [M+1]"497.01; '"H SIMP (500 MI'y, CDCls) 6: 8.60 (s br, 1
H), 8.53 (d,J=8.1Tn, 1 H), 7.52-7.46 (m, 2 H), 7.43-7.38 (m, 1 H), 7.31-7.27 (m, 2
H), 726 (t, /J=725Tnu, 1 H), 6.95(d, J=8.1Tu, 1 H), 5.02-4.84 (m, 2 H), 4.76-4.54
(m, 2 H), 2.40 (s, 3 H), 2.35-2.28 (m, 1 H), 2.25 (s, 3 H), 1.16 (d, /= 6.5T'1;, 6 H).

Tadauuna 12: llpumepsi 16-2 - 16-5

ITpumepsr 16-2 - 16-5 CUHTE3UPYIOT, UCMONB3YS METOAUKY, ONUCAHHYI MIJis

IIpum. 16-1, ucxons u3 lpum. 12-4, lpum. 12-5, lIpum. 12-8 unu llpum. 15-6.

Ananutuyec-
ITpumep HaszBanue KU€ TaHHbIE
KXMC-1
1-(N-aueruncynbhamor)-N-(2- +
+
ITpum. 16-2 (mupropmeTokcH)mUpUANH-3-11)-3-(2- M tl]14:813.00
rR L.

nzonponuiaeHmN )a3eTHANH-3-KapOoKcamMun

1-(2-(N-aueruncynbdamoni)anern )-N-(2-
ITpum. 16-3 (mupTOpMETOKCH )-6-METUITTUPUANH-3-1JT)-3-(2-
n3onponuiaeHmnN)a3eTHANH-3-KapOoKcamMua

[M+1]"539.41
tg 1.12

1-(3-(N-auermicyabdamonn)mponanou)-N-(2-
ITpum. 16-4 (mupTOpMETOKCH )-6-METUNTTUPHUANH-3-11T)-3-(2-
n3onponuiaeHmnN)a3eTuAnH-3-kapOoKkcamMua

[M+1]"553.48
tg 1.12

1-(N-(N-anetmicynbdamons)-N-MeTUuarauui)-N-
IMpum. 16-5 | (2-(nudTopmMeToKkcH)-6-MeTHIMUPUANH-3-1T)-3-(2-
n3onponuiaeHmn)a3eTHAnH-3-kapOokcamMun

[M+1]" 568.03
tg 1.14

IIpumep 17-1: wmerua  3-(3-((2-(nu¢pTopmeroxcH)-6-MeTHINHPHANH-3-

ua)kapoamona)-3-(2-uzonponuidenunn)azeruaun-1-kapooxkcamuno)-3-
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metua0yranoat u Illpumep 17-2: 3-(3-((2-(nudpTopmeToKcH)-6-MeTHIANHPUAHH-3-
ua)kapoamona)-3-(2-uzonponuidenunn)azeruaun-1-kapooxkcamuno)-3-
MeTHJI0YTAHOBASI KHCJI0TA

Metoa A

Crapus 1. K pacrBopy rugpoxiopuna Ipum. 3 (35 mr, 0.085 mmons) u TEA
(24 wmxu, 0.17 mmonsb, 2 3kB.) B JAXM (5 mia) no kamisiMm n00aBISIFOT METHJI 3-

uzonuaHnaro-3-metundyranoar (15 wmr, 0.085 wmmonb). PeakIuMOHHYKH CMeCh

NepeMeIlNBAT MPU K.T. B TedeHHe | 4 (MpoTekaHUe peakUH KOHTPOIUPYIOT C
nomombio JKXMC) u 3aTeM KOHUEHTpUPYIOT. OCTATOK OYMINAKOT C MOMOLIBIO IMpE.
B3OXX (ycnoBus npen-B3XKX-3) ¢ nonyuernuem llpum. 17-1 B Buzne 6e10ro TBEpAOrO
BemecTsa (37.5 mr, Beixox 83%); KXMC-1: tg = 1.30 mun, [M+1]" 533.44; 'H SIMP
(400 MTI'u, CDCls) 6: 857 (d, J=8.1Tu, 1 H), 7.48-7.40 (m, 2 H), 7.39-7.33 (m, 2
H), 730 (t, Jur=72.6 Ty, 1 H), 728 (d, /=53 T, 1 H), 6.93 (d, J=8.1Tu, 1 H),
493 (s, 1 H), 4.72-4.56 (m, 2 H), 4.48-4.29 (m, 2 H), 3.67 (s, 3 H), 2.69 (s, 2 H),
2.42-2.50 (m, 1 H), 2.38 (s, 3 H), 1.45 (s, 6 H), 1.15(d, J=6.7 I'y, 6 H).

Cragus 2. PactBop IIpum. 16-1 (33 wmr, 0.063 mmons) B cmecu MeOH/TT' @
(1.3, 4 mu) oOpabareBatoT 2 H. BogH. pactBopom LiOH (1 ma, 1.0 mmons).
PeakninoHHyl0 cMechb MepeMemMBalOT NpPU K.T. B TEeUYeHHEe S5 Y U 3aTeM
KOHIEeHTpUpyT. OcTtatok ouumarT ¢ nomoubio mnpen-BOXX (ycmosus mnpen-
B3OXX-2) ¢ monyuyenuem Ilpum. 17-2 B Bume Oenoro TBepaoro BemecTBa (23 wr,
BbIXOX 71%). KXMC-1: tg = 1.16 mun, [M+1]" 519.40; "H SIMP (500 MI'u, CDCl;) 6:
852 (d, J=8.1Tu, 1 H), 7.44-7.39 (m, 2 H), 7.34-7.31 (m, 3 H), 7.24 (t,J yr= 72.6
I'm, 1 H), 6.89 (d, /J=8.2Tu, 1 H), 598-5.78 (m, 1 H), 4.74-4.50 (m, 2 H), 4.50-4.27
(m, 2 H),2.54 (s, 2 H), 239 (qt, /J=6.1Tu, 1 H), 2.34 (s, 3 H), 1.36 (s, 6 H), 1.12 (d,
J=6.1Tn, 6 H).

Hpumep 17-3: N1-((1H-umugaszon-4-ua)meruni)-N4-(2-(audpropmerokcu)-6-
MeTHJINHPHANH-3-1J)-4-(2-u3onponujdeHua)nunepuant-1,4-kapdoxkcamun

Metoa B

K pacteopy C-(1H-umupnazon-4(5)-un)-merunamuna.2HCl (46 mr, 0.34 Mmoo,
2.5 sxB.) B MeCN (2 mu), nobasnsror 0mc(2,2,2-tpudropatiin) kapdbonar (52 Mk,
0.34 mmonb 2.5 3kB.) u DIPEA (142 wmxn, 0.82 mMmonb, 6 3kB.). [lonydeHHyIO B
pe3yabTaTe cMech HarpeBaroT npu 75°C B TedeHHe 2 4 U 3aT€M JAKOT OXJAAUTHCS 10
k.T. JlobaBnsror pactBop Ilpum. 4 (55 mr, 0.14 mmons) u DBU (6 mkia, 0.04 mMounb,

0.3 sxB.) B MeCN (1 mn) u cmech HarpeBaroT npu 75°C B TeueHHe HOYH. 3aTeM
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nobasnaror JAXM (20 Mi) m opraHuyYecKWil pacTBOp mNpombiBaroT Bomod (10 mu),
cymar Hax MgSQO4, QunbTpyrOT U ynmapuBamOT MPH NMOHMXEHHOM naBiieHHH. ChIpoi
IPOAYKT OUUINAIOT ¢ moMoupio npen-BOXKX (ycnosus npen-B2XKX-3) ¢ nonyuenuem
Mpum. 17-3 B Bune He coBceM Oenoro TBepaoro BemectBa (17.6 mr, Beixoa 25%).
KXMC-1: tg = 0.79 mun, [M+1]" 527.35; '"H AMP (400 MI'y, CDCl3) J: 8.46 (d, J =
8.1Twu, 1 H), 7.61 (s, 1 H), 7.46-7.39 (m, 3 H), 7.33-7.30 (m, 1 H), 7.27 (t, Jy.r=72.5
I'm, 1 H), 7.11 (s, 1 H), 6.92 (d, J=8.2Tu, 1 H), 6.89 (s, 1 H), 5.60-6.32 (s br, 1 H),
551(,J=50Tu, 1 H),434(d,J=5.1Tu, 2 H), 3.73-3.60 (m, 4 H), 3.16-3.10 (m, 1
H), 2.52-2.47 (m, 2 H), 2.38 (s, 3 H), 2.20-2.14 (m, 2 H), 1.10 (d, J = 6.6 'y, 6 H).

Tadauna 13: lpumepsr 17-4 - 17-24

I[Mpumeper 17-4 - 17-24 cuHTE3UpYyIOT, HCHoib3ys nubo Merton A, nubo B,
onucanuele aas lpum. 17-2 u lIpum. 17-3 coorBeTcTBeHHO, Ucxoas u3 llpum. 3 nnn
Ipum. 4. B cinywae Metoma B, 6uc(2,2,2-tpudropstun) kapboHaT MOKeT OBITH

3aMmeHeHd Ha CDI.

Ananuruyec-
ITpumep Hassanue METOJ | KUE NaHHbIE
KXMC-1
(3-((2-(nudpTopmMeToKCH )-O-MEeTUINTTHPUUH-3 -
-y - - _I_ +
Tpum. 17-4 uin)kapbamon)-3-(2 A [M+1] 477.00
u3onponuiapeHns)a3eTuanH-1- tr 1.05
KapOOHWI )M IHIIUH
3-(3-((2-(nupTopmMeTOKCH )-O-METUIITUPU U H-
- -3-(2- +171°
Tpum, 17-5 3-mn)kapbamoni)-3-(2 A [M+1] 491.17
M30NPON NI EeHNI )a3eTHANH- | - tr 1.05
KapOOKCaMHIO0)MPONAaHOBAsT KUCIOTA
metul (3-((2-(nudpropmeroxkcu)-6-
i METHJIMUPUIUH-3 -1 )kapOamond)-3-(2- [M+1]" 533.02
Hpum. 17-6 usonponwideHrn)azeTuaun- 1 -kapobonm)-L- B tr 1.29
BAJIMHAT
(3-((2-(mudpTOopMeETOKCH)-6-METUITTUPUANH-3 -
] un)kapbamon)-3-(2- [M+1]" 519.12
Hpum. 17-7 u3onponmideHrn)a3eTuaun- 1 -kapbonmn)-L- B tr 1.19
BAJINH
metu (3-((2-(mupropmeTokcu)-6-
+
Tpam. 17-8 METHJINMUPUINH-3-11)Kkapbamoni)-3-(2- B [M+1]" 505.02
nuzonponuiadeHun)a3eTuanH- 1 -kapoonun)-L- tr 1.18
aJaHUHAT
(3-((2-(mudpTOpMETOKCH )-6-METUITTUPUANH-3 -
] un)kapbamon)-3-(2- [M+1]" 491.06
Hpum. 17-9 u3onponiIdeHm)a3eTuaun- 1 -kapbonmn)-L- B tr 1.10
aJaHUH
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Ananutruuec-
ITpumep Hassanue METOA | KHUE NaHHbIE
KXMC-1
stun 1-(3-((2-(nudpropmerokcu)-6-
e 3.(2- +11°
Tpum. 17-10 METHJINUPUANH-3-1T)KapOamoni)-3-(2 B [M+1] 531.10
M30NPONUI(pEHMI )a3eTHANH- | - tr 1.21
KapOoKcaMUA0)UUKIONponaH-1-kapOokcunar
1-(3-((2-(mudTOpMETOKCH )-O-METUITUPUANH -
3-un)kapbamon)-3-(2- +
+
ITpum. 17-11 U30TPONUI(pEeHUT )a3eTHANH- 1 - B M tl]l 51%3’47
kapOoKcCaMHUIO0)UUKIONpomnaH-1-kapOboHoBas RS
KHCJIOTA
st 2-(3-((2-(nudTopmerokcu)-6-
el 3-(- +11°
Tpum. 17-12 METHJIMUPUIHH-3-1a)Kapbamon)-3-(2 B [M+1]" 533.15
u3onponuiI(peHus )a3eTHANH- 1 -kapOoKcaMuIo)- tr 1.27
2-MeTUJINPONaHoaT
2-(3-((2-(mupTOpMETOKCH )-6-METUITTHP UM H-
3-un)kapbamonin)-3-(2- [M+1]" 505.48
Hpum. 17-13 u30mponmiI(peHu )a3eTHANH- 1 -kapOOKCaMuI0)- B tr 1.15
2-MEeTUJINPONAHOBAsI KUCJIOTA
metua 1-((3-((2-(mupropmeTorcu)-6-
METHJIMUPUINH-3-11)kapbamon)-3-(2- [M+1]" 531.09
ITpum. 17-14 u3onponuiapeHus)a3eTuanH-1- B 123
KapOOKCaMHUI0 )METHIT ) IUKJIONpOomnaH- 1 - RS
kapOokcuiaT
1-((3-((2-(nudTOopMeTOKCH )-6-METUNTTUP U H -
3-un)kapbamonn)-3-(2- +
_I_
ITpum. 17-15 u3onponuiapeHns)a3eTuanH-1- B M tl]l 51137'09
KapOOKCaMUI0)METHI ) IUKIIONPONaH-1- R
KapOOHOBasE KUCIOTA
metun 3-(3-((2-(nudpropmerokcu)-6-
3. 3-()- +11°
Tpum. 17-16 METHJIMUPUIUH-3 -1 )KapOamon)-3-(2 B [M+1]" 533.13
u30mponuiI(peHus )a3eTuanH- 1 -kapOoKcaMuI0)- tr 1.25
2,2-TUMETUIITIPOTIaHOAT
3-(3-((2-(mupTOpMETOKCH )-6-METUITTHP UM H-
3-un)kapbamon)-3-(2- [M+1]" 519.03
Hpum. 17-17 u30nponuiI(peHus )a3eTHaNH- 1 -kapOoKcaMuIo)- B tr 1.14
2,2-AUMEeTUINPONAaHOBAasl KUCI0TA
metua 4-(3-((2-(nudropmerokcu)-6-
e 3(- +171°
Tpum. 17-18 METHJINUPUIHUH-3-1)Kapbamoni)-3-(2 B [M+1]" 547.24
u30mponuiI(peHUI )a3eTHANH- 1 -kapOOKCaMuI0)- tr 1.27
2,2-nuMeTun0yTaHoaT
4-(3-((2-(aupTOpMETOKCH )-6-METUITTHPUANH-
3-un)kapbamonin)-3-(2- [M+1]" 533.06
Hpum. 17-19 30T oI eHUI )a3eTHANH- | -kapOOKCaMuIo)- B tr 1.17
2,2-nuMeTUI0yTaHOBasE KHCJIOTA
N4-(2-(nudpTopMeTOKCH )-6-METUINUPUIUH-3 - +
+
IMpum. 17-20 | wnn)-4-(2-uzonponundenmn)nunepuanH-1,4- A [M+1] 447.00

nuKapOoKcaMun

tr 1.10
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Ananutruuec-
ITpumep Hassanue METOA | KHUE NaHHbIE
KXMC-1
2-(4-((2-(mnudpTopmMeTOKCH )-O-METUIITUPU U H-
- 4-(2- +11°
Tpum. 17-21 3-un)kapbamoni)-4-(2 A [M+1]" 559.27
M30TNPONUII(EHHUIT )THIePUANH- | - tr 1.29
KapOOKCAMHUIO0)ITHJI METAKPHUJIAT
N4-(2-(nupTOopMeTOKCH )-6-MEeTUINUPUIUH-3 -
N1-(?- A-(D- +11°
Tpum. 17-22 ui)-N1-(2-rugpokcustin)-4-(2 A [M+1]" 491.21
U30nponuiIQp eI ) nunepuann-1,4- tr 1.09
nukapOoKcaMua
metu (3-((2-(mupropmeTokcu)-6-
i METHJIMUPUIUH-3 -1 )kapbamond)-3-(2- [M+1]" 505.01
Hpum. 17-23 u3onponmideHi)a3zeTuaun- 1 -kapboumnn)-D- B tr 1.18
aJaHUHAT
(3-((2-(mudpTOopMETOKCH )-6-METUITTUPUANH-3 -
] un)kapbamon)-3-(2- [M+1]" 491.03
Hpum. 17-24 u3onponwigeH)a3eTuaun- 1 -kapbonmnn)-D- B tr 1.10
aJaHWuH

IIpumep 17-25: N-(2-(audpTopmeToKcH)-6-MeTHINHPUAUH-3-HJT)-3-(2-
usonponuiagenu)-1-(nunepasuH-1-kapooHuni)azeTHauH-3-KapooKcaMHuA

PactBop ruppoxnopuna Hpum. 3 (30 mr, 0.07 mmons) u TEA (30 mxn, 0.22
MMonb) B JIM®A (1 mn) nmox aproHoMm oxiaxzaarT ao 0°C, mocne yero no0aBisiOT
pactBop mpem-0yTun 4-(kapOoHoXJopuaowi)nunepasuH-1-kapookcunara (24.8 wr,
0.09 mmonb) B 1 ma IM®PA. PeakIuOHHYIO CMeCh MEPEMEIINBAIOT MPHU K.T. B TEYCHUE
1 u (peakuuto koHTpoNHpPyT ¢ nomompo JXXMC) u 3arem racar somoi (0.5 mu).
Ounctka ¢ mnomombio mnpen. BOXX (ycinoBus npen-BOXKX-3) mnpuBomut kK
MOy YEHHUIO mpem-0yTun 4-(3-((2-(audpTopMeTOKCH )-O-METUNTTHPUAUH-3 -
wi)kapbamon)-3-(2-uzonponuindeHus )a3eTuauH- 1 -kapOoHmn)nmunepa3ux-1 -
kapOokcuyara B Buzae Oesoro TBepaoro Bemiectsa (42 mr, Beixoa 98 %). XKKXMC-1: tg
= 137 wum, [M+1]" 588.02. mpem-Byrun 4-(3-((2-(audropmeroxcu)-6-
METHJITUPUANH-3 -1 )KapOamon)-3-(2-u3onponuadeHns)a3eTuaua-1-
kapboHun)nunepasun-1-kapookcunar (40 wmr) 3arem oOpabareiBator TOY, kak
onucano 1is llpum. 4, ¢ mosy4yeHHEM yKa3aHHOrO B 3arojioBke coenuHeHus Ilpum.

17-25 Bune xentoro Teepaoro Bemectsa (27 mr, 80%). XKXMC-1: tg = 0.76 muH,
[M+1]" 488.40.
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HIpumep 17-26: N-(2-(aupTopmeToKcH)-6-MeTHINHPUANH-3-1JT)-3-(2-
usonponuagenu)-1-(4-mernanunepasun-1-kapooHui)azeTuanH-3-kapookcaMus

N-(2-(rudpTopmMeToKCH )-6-METUNNUPUINH-3-1JT)-3-(2-n3onponunpennn)-1-(4-
MeTuanunepasuH-1-kapoonun)aszeruaun-3-kapbokcamun IMpum. 17-26 nonyyaoT u3
4-metun-1-nunepasnHKapOOHUIXJIOPUIA B COOTBETCTBUU C METOAMKOH, ONMHUCAHHOW
nns Hpum. 17-25. Benoe teepmoe Bemectso. KXMC-1: tg = 0.77 mun, [M+1]"
502.18.

Hpumep 17-27: N-(2-(nu¢pTopmeToxcH)-6-MeTHINHPUANH-3-HIT)-3-(2-
usonponuagenui)-1-(moppoaun-4-kapooHunI)azeTHAUH-3-KapOoKcaMHA

N-(2-(rudTOopMeTOKCH )-6-METUITUPUANH-3 -1 )-3-(2-u3onponundennn)-1-
(Mmopdonuu-4-kapbouun)azeruaun-3-kapookcamun Ipum. 16-27 nonyvaroT u3 4-
MOP(HONTMHKapOOHUIXJIOPUIA B COOTBETCTBUM C METOIMKOW, omucaHHOW ajs [lpum.
16-25. benoe tBepnoe BemecTBo. JKXMC-1: tg = 1.19 MuH, [M+1]+ 489.10

IIpumep 18-1: Metua 6-(3-((2-(nu¢dpTopmeToKcH)-6-MeTHINHPUAHH-3-
ua)kapéamona)-3-(2-uzonponuidenun)aseruant-1-un)nukorunart u llpumep 18-
2: 6-(3-((2-(an¢pTopMeTOKCH)-6-MeTHANUPHUAHNH-3-HJI)KapbaMoun)-3-(2-
usonponuageHns)azeTuanH-1-u1)HUKOTHHOBASA KHCJ0TA

Meton C

Cragus 1. Tuppoxmopuny Hpum. 3 (30 wmr, 0.073 mmounb), MeTtun 6-
xjaopnupunun-3-kapookcunar (28.7 mr, 0.164 mmonb, 2.2 3xB.) u Cs,CO5; (53 wr,
0.164 mmonb, 2.2 5kB.) cycneHaupyoT B DMA u cmecwy nepememusarot npu 90°C B
tedeHue 18 4 (peakuuro KOHTPONUPYIOT ¢ momolbio XXMC). CMech OXJIa)KaarT 10
K.T., pa3baBisaroT ¢ momoumbio EtOAc (50 M) u mocienoBaTeIbHO MTPOMBIBAIOT BOJOM
u coyeBbiM pactBopoMm. Opranmueckyrwo ¢(aszy cymar Hag MgSO,, dunbTpyroT u
ynapuBatoT. ChIpoil HPOAYKT OUYMINAKT ¢ momolnbio npen-BIXKX (ycrmosus mpen-
B32XX-3) ¢ monyuenuem Ipum. 17-1 B Bume Oenoro TBepmoro BemectBa (18 wmr,
BeIx0a 50%). JKXMC-1: tg = 1.36 mun, [M+1]7511.31; '"H AMP (400 MI'y, CDCI;3) d:
8.83-8.82 (m, 1 H), 858 (d,/J=8.1Tu, 1 H), 8.06(dd, /; =2.2Tu, J,=88Tmn,1H),
7.50-7.45 (m, 2 H), 7.43-7.36 (m, 3 H), 7.28 (t, J g.r=72.5Tu, 1 H), 6.94 (d, /=82
I'm, 1 H), 637 (d, /J=8.8Tu, 1 H), 497-4.85 (m, 2 H), 4.67-4.51 (m, 2 H), 3.89 (s, 3
H), 2.59-2.49 (m, 1 H), 239 (s, 3 H), 1.19(d, J=6.7T1, 6 H).

Craaus 2. PactBop IIpum. 18-1 (18 mr, 0.035 mmons) B cmecu MeOH/TT' @
(1:1, 1 mun) obpabareBatoT 2 H. pactBopoMm LiOH (0.088 mi). PeakunoHHyo cMech

NepeMEeBAOT NPU K.T. B Te4eHHE 18 4 U OpraHuvYeckue pPacTBOPUTENIH 3aTEM
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ynapuBatoT. OcTaTok pacTBOpsitoT B Boae. llonyueHHBIE B pe3yabTaTe pacTBOP
noakucysitoT 1o pH 1 ¢ momomsio 1 H. BoxH. pactBopa HCI u 3aTem s3kcTparupyror ¢
nomompio EtOAc (3 x 10 miu). OObenmHeHHble SKCTpakThl cymat Hax MgSO.,
bunbTpyroT u ynapusaroT ¢ noiryueHueMm Ilpum. 18-2 B Bune OecuserHoro macna (14
mr, Boixox 80%). XXXMC-1: tg = 1.21 mun, [M+1]" 497.35; '"H SIMP (400 MI,
CDCl3)0:886(d,J=16Tu, 1 H),856(d, /J=8.1Tu, 1 H),8.14(dd, /1 =1.6Tn, J,
=89Twu, 1 H), 7.52-7.38 (m, 4 H), 7.36 (s, 1 H), 7.21 (t, J gr= 72.6 'y, 1 H), 6.94 (d,
J=81Tu, 1 H),645(d, /J=89Tu, 1 H), 5.14-4.93 (s br, 2 H), 4.85-4.57 (m, 2 H),
2.53-2.43 (m, 1 H), 2.39 (s, 3 H), 1.20 (d, J= 6.5 I'u, 6H).

HIpumep 18-3: 6-(3-((2-(an¢TopmMeTOKCH)-6-MEeTHINUPUAUH-3-
ua)kapéamona)-3-(2-uzonponuadenun)azeTuanH-1-ua)IUKOJIHMHOBASI KHCJI0TA

Metoa D

K pactBopy ruapoxsnopuna Hpum. 3 (52 mr, 0.126 mmonap) B Tonmyose (2 wmi),
n00aBiIsAOT 3TUI-0-OpomnukonuHat (43.6 mr, 0.189 mmouns, 1.5 3kxB.), NaOtBu (36 wmr,
0.379 mmounsb, 3 3kB.), Pdy(dba); (11.6 mr, 0.013 mmons, 0.1 5xB.) m BINAP (16.2 mr,
0.025 mmonb, 0.2 3kB.). [lonydeHHYI0 B pe3yJbTaTe CMECh NETa3UPYIOT U HATPEBAIOT
npu 110°C B Teuenue HOuu. Peakmuto racar 2 H. Bomd. HCl (10 mu) m cmech
paszbaBisiror ¢ momombio EtOAc. dasel pazpenstor. Opranndeckyro (asy cymar Haf
MgSO,, bunprpyrot u ynapusaroT. Ceipolt mpoayKT ouninaroT ¢ nomompio npen. TCX
(amroent: IXM/MeOH: 9/1) ¢ nonyuenuem Ilpum. 18-3 B Buae XKeNTOro TBEPAOTO
semectsa (10 mr, Beixoxg 17%). XKXMC-1: tg = 1.22 mun, [M+1]" 497.34; '"H SIMP
(400 MTI'u, CDCls) d: 8.57 (d, J=8.0Tu, 1 H), 7.76-7.66 (m, 1 H), 7.58 (d, /= 7.0
I'm, 1 H), 7.47 (s, 2 H), 7.46-7.33 (m, 3 H), 7.27 (t, J=70.5Tu, 1 H), 6.94 (d, J=8.1
I'm, 1 H), 6.67 (d, J=7.9Tu, 1 H), 5-03-4.78 (m, 2 H), 4.69-4.40 (m, 2 H), 2.59-2.47
(m, 1 H), 239 (s,3H), 1.20(d, /J=6.4Twu, 6 H).

Tadauuna 14: llpumepsr 18-4 - 18-33

IIpumepsr 18-4 - 18-33 cuHTesupywoT B coorBercTBuu ¢ Metomom C wunu
Metonom D, onucanneimu aas Ilpum. 18-2 u Ilpum. 18-3 cOOTBETCTBEHHO, UCXOAS

u3 lpum. 3 unu Ilpum. 7.

Ananutuyec-
ITpumep Hassanue Merton| kue naHHBIE
AKXMC-1

metua 2-(3-((2-(nudropmerokcu)-6-
METHJIMUPUINH-3-11)kapbamond)-3-(2- [M+1]" 512.18

U30mponuiapeHn)a3eTuANH- | -u ) TUpUMUIUH- tr 1.36
5-xapOokcunar

IIpum. 18-4




150

AHanuTtuuec-
ITpumep Hassanue Meron| kue naHHBIE
KXMC-1
2-(3-((2-(mupTOopMeTOKCH )-6-METUITTUPUANH-
- 3.(2- +171°
Tpum. 18-5 3-un)kapbamonn)-3-(2 C [M+1]" 498.09
M30NPONUI(PEHNI )a3eTHANH- | -1 ) TUP UMHU AN H- tr 1.24
5-kapOOHOBas KUCJIOTA
metun 6-(3-((2-(nudpropmerokcu)-6-
3- 3-()- +11°
Tpum. 18-6 METHJIMUPUIUH-3 -1 )KapOamon)-3-(2 C [M+1]" 512.38
W30 pONuIpeHN )a3eTUANH- | -1 ) TUpUTA3UH- tr 1.22
3-kapbokcuiar
6-(3-((2-(mupTOpMETOKCH )-6-METUITTHP UM H-
- (- +11°
Tpum. 18-7 3-un)kapbamon)-3-(2 C [M+1]" 498.35
W30 PONHIpeHU )a3eTUANH- | -1 ) TUPpUAA3UH- tr 1.14
3-kapOOHOBAsI KHCJIOTA
metua 5-(3-((2-(nudpropmerokcu)-6-
+
Tpum. 18-8 METHJINMUPUINH-3-1)Kapbamoni)-3-(2- C [M+1]" 512.21
U30MpONHI( eHIT )a3eTUINH- | -u)nupa3nH-2- tr 1.29
kapOoKcHIaT
5-(3-((2-(nudpTopMeToKCH )-6-METUINUPUIUH-
3-un)kapbamoni)-3-(2- [M+1]" 498.48
Hpum. 18-9 U30MponrI(p eHIT)a3eTuINH- | -un)nupa3nH-2- ¢ tr 1.20
KapOOHOBAs KHCJIOTA
st 4-(3-((2-(nudropmerokcu)-6-
+
Tpum. 18-10 METHJIMUPUINH-3-11)kapbamond)-3-(2- C [M+1]" 526.28
U30mponuiIpeHn)a3eTHANH- | -u ) TUpUMUIUH- tr 1.23
2-kapbokcuyiat
4-(3-((2-(nupTopMeETOKCH )-6-METUITTUPUANH-
+
Tpum. 18-11 3-mn)kapbamoni)-3-(2- C [M+1] 498.08
M30NPONUI(PEHNI )a3eTHANH- | -1 ) TUP UMHU M H- tr 0.95
2-xkapOoHOBast KHCJIOTA
metun 6-(3-((2-(nudpropmerokcu)-6-
3- 3-()- +11°
Tpun. 18-12 METHJIMUPUIUH-3 -1 )KapOamon)-3-(2 C [M+1]" 512.37
W30 PONUI(peHI )a3eTUANH- | -1 ) TUPUMUTUH- tr 1.21
4-kapOokcunar
6-(3-((2-(mupTOpMETOKCH )-6-METUITTHP UM H-
- 3-(2- +171°
Tpum. 18-13 3-un)kapbamon)-3-(2 C [M+1]" 498.35
U30T PO eHII )a3eTHANH- | -1 ) TUPUMUTUH- tr 1.00
4-kapOOHOBASI KUCJIOTA
st 2-(3-((2-(nudTopmerokcu)-6-
e 3(2- +171°
Tpum. 18-14 METHJIMUPUIHNH-3-1ua)Kapbamon)-3-(2 C [M+1]" 526.38
U30mponuiadpeHnI)a3eTHANH- | -1 ) TUPUMUUH- tr 1.38
4-kapOokcuiar
2-(3-((2-(mupTOpMETOKCH )-6-METUITTUP UM H-
_ 3(2- +171°
Tpum. 18-15 3-un)kapbamon)-3-(2 C [M+1]" 498.34

U30TpOoNuIpeHII )a3eTHANH- | -1 ) TUPUMUIUH-
4-kapOOHOBAsI KUCJIOTA

tr 1.25
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Ananuruuec-
ITpumep Hassanue Meron| kue naHHBIE
KXMC-1
metuna 1-(5-(3-((2-(audropmerokcu)-6-
3. 3.(2- +171°
Tpum. 18-16 METHJINUPUANH-3-1T)KapOamoni)-3-(2 D [M+1]" 552.23
M30TPONUII(PEHMI )a3eTHANH- | -1 ) TUP UMH AN H- tr 1.31
2-un)uukjaonponan-1-kapbokcunar
1-(5-(3-((2-(mnudpTopmeToKCcH )-6-
3- 3-()- +11°
Tpum. 18-17 METHJIMUPUIUH-3 -1 )KapOamon)-3-(2 D [M+1]" 538.31
W30 PONUI(pEeHI )a3eTHANH- | -1 ) TUPUMUTUH- tr 1.32
2-ua)UUKJIOoNponaH-1-kapOoHOBass KHCIOTA
N-(2-(nudTopmMeToKcH )-6-MeTHIMTUPUAUH-3 - +
ITpum. 18-18 un)-1-(4-propnupuann-2-mi)-3-(2- C [M+1] 471.40
tg 1.34
30N pOoNmI(peHnI )a3eTHINH-3-KapOoKcaMu g
N-(2-(nudTopmMeToKkcH)-6-MeTHIMTUPUAUH-3 - +
_l’_
ITpum. 18-19 un)-1-(3-propnupunun-4-mn)-3-(2- C [M+1] 471.01
tr 0.84
U30NpONmI( eHUIT )a3eTHINH-3-KapOOKCaMu
N-(2-(nudTopmeTokcH)-6-MeTHIMTUPUAUH-3 - +
_l’_

ITpum. 18-20 un)-1-(5-propnupumununu-4-un)-3-(2- C M tl]145'22.40
n3onponuiadeHmN)a3eTHAnH-3-kapOoKkcamMua R
N-(2-(mudpTopmeTokcu )nmupuauH-3-ui)-1-(5- +

_l’_
ITpum. 18-21 dbropnupumunuH-4-un)-3-(2- C [M*1] 457.98
tg 1.19
u30nponmI(peHUI )a3eTHINH-3-KapOoKkcaMu g
1-(5-umanonupuaua-2-umn)-N-(2- +
+
ITpum. 18-22 | (audropmeToKkcH)-6-MeTUNNTHUPUANH-3 -HIT)-3 - C [M+1] 478.38
tg 1.35
(2-n3onponundeHns)a3eTuanH-3-kapOoKkcaMu
1-(5-unanonupuaus-2-mn)-N-(2- +
ITpum. 18-23 (nupropmeTokcu )nupuanH-3-1i)-3-(2- C [M+t1]1 2694'30
u3onponuideHn)a3eTuauH-3-kapobokcamu g R
1-(5-unanonupumuanH-2-ui)-N-(2- +
+
ITpum. 18-24| (nudTopMeTOKCH)-0-METUIMUPUANH-3-1IT)-3 - C [M+1] 479.16
tr 1.33
(2-uzonponundenun)a3zeTuanH-3-kapOoKcaMua
1-(5-unanonmupumMuanH-2-ui)-N-(2- +

ITpum. 17-25 (nupropmeTokcH )mUpUANH-3-11)-3-(2- C [M+tl]1 1675’00
U30mponuI(peHus )a3eTHINH-3-KapOoKcaMu g R
1-(4-xn0p-6-MeTUAMUPUMUANH-2 -1 )-N-(2- +

+
IMpum. 18-26| (nupTOpMETOKCH )-O-MEeTUITTHPUIUH-3 -1JT)-3 - C [M+1] 502.00
tr 1.39
(2-nzonponuiad eHn)a3eTHaNH-3-KapOoKcaMu
st 2-(3-((2-(nudTopmerokcu)-6-
+
Tpum. 18-27 METHJINMUPUINH-3-1)Kkapbamoni)-3-(2- C [M+1]" 515.46
u3onponuiIpeHu )a3eTUANH- | -u1)okca3on-4- tr 1.36
kapOokcHuiIaT
2-(3-((2-(mupTOpMETOKCH )-6-METUITTHP UM H-
3-un)kapbamoni)-3-(2- [M+1]" 487.08
Hpuwm. 18-28 U30TPONHI(EeHUI )a3eTUANH- | -uiT1)oKca3o-4- ¢ tr 1.21
KapOOHOBAs KHCJIOTA
stun 2-(3-((2-(nudropmerokcH ) mupuauH-3 -
+
Tpum. 18-29 un)kapbamoni)-3-(2- C [M+1] 500.98

U30mponuiadpeHnI)a3eTHANH- | -nu)okcazon-4-
kapbokcuiar

tr 1.29
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Ananuruuec-
ITpumep Hassanue Meron| kue naHHBIE
AKXMC-1

2-(3-((2-(rupTOpMETOKCH ) TUPUANH-3 -
ui)kapbamon)-3-(2- [M+1]" 473.21

W30 PONHIpeHI )a3eTHANH- | -UT1)OKCa301-4- tr 1.13
KapOOHOBasE KUCIOTA

ITpum. 18-30

stun 2-(3-((2-(nudropmerokcu)-6-
METHJIMUPUIUH-3-1i)kapObamond)-3-(2- [M+1]" 515.13

u3onponuiapeHus )a3eTUanuH- 1 -u)okcason-5- tr 1.36
kapOoKcHIaT

ITpum. 18-31

2-(3-((2-(nupTOpMETOKCH )-6-METUITTHP UM H-

3-un)kapbamoni)-3-(2- [M+1]" 487.01
u3omnponuiaeHu )a3eTUANH- | -u1)okca3on-5- tr 1.20

KapOOHOBAs KHCJIOTA

ITpum. 18-32

N-(2-(nudTopMeTOKCH )-6-METUINUPUIUH-3 -
ITpum. 18-33 un)-1-(5-propnupumunun-2-umn)-3-(2- C
u3onponmiIgpeHus )a3eTHINH-3-KapOoKcaMu g

[M+1]"471.99
tg 1.40

IIpumep 18-34: N-(2-(aupTopmeToxcH)-6-MeTHINHPUANUH-3-HJT)-3-(2-
usonponuagenu)-1-(2-meTHINUPUMHIANH-4-UT)a3eTHANH-3-KapOoKkcamMujg

Ipum. 18-26 (65 wmr, 0.129 MMOJB) MOABEPTAIOT YCIOBHUSIM THIPUPOBAHUSA,
onucanHbiM 1A I-1.A, ¢ nmonyuenuem N-(2-(nupTOpMETOKCH)-6-METHINUPUIUH-3 -
nin)-3-(2-nzonponunderun)- 1 -(2-MeTUINUPUMHUANH-4 -1 )a3eTUANH-3 -KapOokcaMuaa
IIpum. 18-34 B Bune Genoro Teepaoro BemecTsa (53 mr, Beixon 83%). XKXMC-1: tg =
0.84 mun, [M+1]" 468.38; '"H SIMP (500 MI'u, CDCl3) d: 8.56 (d, J = 8.1 ', 1 H),
8.16 (d, /J=59Tu, 1 H), 747 (d,J=13Tu, 2 H), 7.43-7.39 (m, 2 H), 7.32 (s, 1 H),
726 (t, Jyr=73.5TulH), 693 (d,/J=82Tu, 1H),6.15(d,/J=59Tnu, 1 H), 5.00-
4.76 (m, 2 H), 4.64-4.45 (m, 2 H), 2.55 (s, 3 H), 2.54-2.48 (m, 1 H), 2.39 (s, 3 H),
1.19(d, J=6.7 'y, 6 H).

Hpumep 18-35: wmerua 2-(3-((2-(nupTopmeroxcH)-6-MeTHINUPHANH-3-
ua)kapéamona)-3-(2-uzonponuiadenun)azeruand-1-unma)-1-merna-1H-umunazon-
S-kap6okcuaart u llpumep 18-36: 2-(3-((2-(nudpTopmeToKcH)-6-MeTHIANHPUAHH-3-
ua)kapéamona)-3-(2-uzonponuiadenun)azeruand-1-ua)-1-merna-1H-umunazon-
S-xkapOoHoBasi KHcJ0TAa

Cragus 1. Cmecp runpoxiopuna IHpum. 3 (100 mr, 0.243 mMousb), CIOKHOTO
MeTHJI0BOTO 3dupa 2-6pom-3-metmi-3H-umunazon-4-kapOoOHOBONW KHCIOTHI (56 wr,
0.243 mmounb), DIPEA (83 wmkuxn, 0.486 mmonsp), 18-kpayn-6 (1.29 r, 4.86 mMMmounb) H
CsF (38 wmr, 0.243 mmounb) HarpeBaroT no 120°C B TeueHme Houu. Cmech 3aTeMm

yHAapUBAIOT U OCTATOK OYHMINAKT ¢ momolnbko npen. BOXX (ycnosus npen-B2XKX-3)
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¢ nonyuyerueM MeTuin 2-(3-((2-(aupTopMeTOKCH )-6-METUNTTUPHUINH-3 -UIT)KapOaMOuI)-
3-(2-m3onponmndennn)azeTuaun- 1 -un)-1-merun-1H-umunazon-5-kapOokcunara
Hpum. 18-35 (20 mr, 16%) B Buze xentoro macaa. JKXMC-1: tg = 1.16 mun, [M+1]"
514.19.

Cragusa 2. Ilpum. 18-35 (20 mr, 0.039 MMOJb) OMBUISIFOT B COOTBETCTBHHU C
Metonukoi, onucanHou s lMpum. 12-62, ¢ nonyuenuem Ipum. 18-36 (13 mr, 68%)
B Bune Oenoro TBepaoro BemectBa. JKXMC-1: tg = 0.98 muH, [M+1]" 500.00.

Hpumep 19: N-(2-(nu¢pTopmeToKcH)-6-MeTHINHPUAHH-3-HIT)-3-(2-
mzonponuadennna)-1-(4-oxkco-4,5S-auruapooxcaszon-2-uia)azeTuaAuH-3-
kapookcamua [TayromepHasi gopma: N-(2-(aupTopmeToKcH)-6-MeTHINHPHANH-3-
ua)-3-(2-uszonponuiagenu)-1-(4-rugpoKcHoKca3oi-2-uj)azeTuaAnH-3-
KapOokcamun]

K pacteopy IHpum. 3 (80 wmr, 0.21 wmmonp) B JAXM (3 ™M) mo0aBisiioOT
xjopanerns uzonuanat (19 mxiu, 0.21 Mmonp). PeakimOHHYI0 CMeCh MEPEMEIIUBAIOT B
TedeHue 1 4 mpu K.T. (IpOTEKaHHE PeaKUMH KOHTPOJIupyrT ¢ momombo KXMC).
Cmech BBIIMBAIOT B BOAY M JKCTparupyrwT ¢ nomoumpo XM (2 x 15 wmi).
OO6venunenHble 3KCTpakThl cymat Hax MgSO4, (QUIBTPYIOT M KOHLEHTPHUPYIOT.
Ocrartox pactBopsitor B TI'® (4 ma) u gobasnstor DBU (72 Mk, 0.48 mMmodb, 2 3KB.).
PeakiuoHHYHO CMECh NMEPEMEINUBAIOT NPU K.T. B T€YeHHUEe 1 4, 3aTeM BBUIMBAIOT B | H.
BoagH. HCl wu skcrparupyror ¢ momoinbsio EtOAc (2 x 20 mu). OObenuHEeHHbIE
skcTpakThl cymaTt Hax MgSOy, puapTpyroT u KoHUEeHTpUPYOT. CHIPOI MPOAYKT 3aTEM
ouninarT ¢ momoupbio npern. BOXX (ycnosus npen-B2XKX-1) ¢ nonyuenuem IMpum.
19 B Bune OecuserHoro macna (72 mr, Beixon 65%). JKXMC-1: tg = 1.11 muH, [M+1]+
459.21; '"H AMP (400 MI'y, CDCls) d: 8.55 (d, J = 8.1 ', 1 H), 7.57-7.48 (m, 2 H),
7.44-739 (m, 1 H), 732 (d, J=78Tu, 1 H), 7.27 (m, 2 H), 6.96 (d, /J=8.1Tn, 1 H),
5.10-4.89 (m, 2 H), 4.86-4.72 (m, 1 H), 4.67-4.53 (m, 3 H), 2.39 (s, 3 H), 2.34 (m, 1
H), 1.17(dd, /1 =6.7Tu, J, =117 T'u, 6 H).

IIpumep 20: N-(2-(aupTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(2-
usonponuiagenui)-1-(1H-rerpaszon-S-ua)asernaun-3-kapdoxkcamug

K pactBopy Hpum. 11-6 (32 mr, 0.08 mmonb) B MDA (2.5 M) n0o0aBisiiOT
xjaopux amMmoHnus (6.4 mr, 0.12 mmone) u asug Hatpus (7.8 mr, 0.12 MMoOJIB) TIPHU K.T.
Cwmecp 3atem HarpesaroT a0 100°C B Tedenue 2 4. PeakLIMOHHYIO CMeChb BBOJIST B
npern. BOXKX (ycnosus npen-BOXKX-1) ¢ monydeHnem yka3aHHOrO B 3arojlOBKe

coenuHenuss Ilpum. 20 B Bume Oenmoro TBepnoro BemecTBa (24 mr, Bbixon 68%).
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KXMC-1: tg = 1.12 mun, [M+1]" 444.42; 'H AMP (400 MI'u, CDCl3) J: 8.42 (d, J =
8.1Tu, 1 H), 7.40-7.27 (m, 4 H), 7.21-7.11 (m, 3 H), 6.77 (d, /=82 Twu, 1 H), 491-
4.65 (m, 2 H), 4.58-4.35 (m, 2 H), 2.35-2.27 (m, 1 H), 2.26 (s, 3 H), 1.00 (d, J = 6.4
I'y, 6 H).

IIpumep 21: N-(2-(audpTopmeToKcH)-6-MeTHANHPUANH-3-UT)-1-(S-ruapoKcH-
1,2,4-oxkcagna3on-3-ui)-3-(2-uzonponuiadennn)a’eTuaAuH-3-KapooKkcamuy
[rayromepHas  ¢opma:  N-(2-(amdropmeToKcH)-6-MeTHIANHUPUAUH-3-1T)-3-(2-
mzonponuadennna)-1-(5-oxkco-4,5-qnuruapo-1,2,4-oxkcagnazon-3-ma)azeTuauH-3-
KapOokcamua|

K stanonpaomy pactBopy (1 mur) Hpum. 11-6 (41 mr, 0.102 mmonb) no0aBIAAIOT
ruapoxyopun ruapokcmiamuna (11 mr, 0.158 mmons) 1 TEA (36 Mk, 0.258 mmounb).
Peakunonnywo cMmech HarpesBaroT 10 80 °C B TedeHue 2 4. CMmech 3aTeM OXJaXIawoT,
KOHLEHTPUPYIOT B BakyyMme, pactBopsitoT B EtOAc, mpoMbIBalOT BOJOMW, cyluiaT Haj
MgSQO4 1 cHOBa KOHLEHTPUPYIOT B BakyyMe. ChIpO€ BEIIECTBO MOBTOPHO PACTBOPSIIOT
B MeCN (2 mu) m gobasmsiror CDI (21 wmr, 0.129 mmonb). PeakumoHHyIO cMech
HarpeBarT 10 60 °C B TeyeHue 2 4, 3aTeM OXJAXKAAT U KOHUEHTPpUPYIOT. Ouncrka ¢
nomombpo mpen. BDOXX (ycmoBus mnpen-BOXKX-3) npuBOoguT K MOJNYUYEHHIO
yKa3aHHOTO B 3arojioBke coenuneHus Ilpum. 21 B Buae 6enoro TBepaoro BeIIeCTBa
(37 wmr, BeIxox 79%). XKXMC-1: tg = 1.16 mun, [M+1]" 460.04; '"H AMP (400 MTIy,
JAMCO) 6: 12.19 (s, 1 H), 856 (s, 1 H), 792 (d, J=79Tu, 1 H), 7.53 (d, Ju.r=72.5
I'm, 1 H), 748 (d, J=7.7T'u, 1 H), 7.39-7.44 (m, 1 H), 7.34-7.38 (m, 1 H), 7.27-7.32
(m, 1 H), 712 (d, J=8.1Tu, 1 H),4.64 (d,/J=8.0Tu, 2 H), 440 (d, /J=8.0T1, 2 H),
2.62-2.54 (m, 1 H), 2.38 (s, 3 H), 1.11 (d, J=6.7 T'u, 6 H).

IIpumep 22: N-(2-(nupropmeroxcu)-6-meTuanupuana-3-ui)-1-((5-
ruapokcu-1,2 4-oxkcaauazon-3-ua)merna)-3-(2-u3onponuapeHus)azeTuaAnH-3-
kapOokcamua [TayromepHasi gopma: N-(2-(aupTopmeTorcH)-6-MeTHINHPHANH-3-
ua)-3-(2-uzonponuiadenun)-1-((S-oxkco-4,5-quruapo-1,2,4-oxkcaauaszon-3-
HJI)MeTHJ)a3eTUAUH-3-KapOokcamuna|

VYka3zaHHoe B 3arojioBke coeauHeHus Ilpum. 22 nonyudarot u3 IHpum. 10-48 B
COOTBETCTBUH C MeTOonOM, onucaHHbM ansa IIpum. 21. XKXenrtoe TBepnoe BemecTso.
XKXMC-1: tg = 1.11 mun, [M+1]" 474.34. '"H SIMP (500 MI', CDCl3) é: 8.53 (d, J =
8.1TIu, 1H),806(s,1H), 740 (m, 2 H), 734 (t, /J=72.6Tnu, 1 H), 7.30-7.34 (m, 1
H), 7.15(d,J=76Tu, 1 H), 6.94 (d, /J=82Tu, 1 H), 434-4.23 (m, 2 H), 3.87-3.70
(m, 2 H), 3.65 (s, 2 H), 2.52-2.44 (m, 1 H), 2.40 (s, 3 H), 1.15(d, J=6.5T1;, 6 H).
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HIpumep 23: 3-(2-uukgonponuagennn)-N-(2-(audpropmeroxcu)-6-
MEeTHJNUPHANH-3-UJI)a3eTHAHH-3-KapOoKkcaMug

3-(2-Huxnonponundennn)-N-(2-(nupTopMeToKkcH )-6-MeTHINUPUIUH-3 -
wn)azetuau-3-kapobokcamun Mpum. 23  nonywaror wu3  1-OGensrugpuin-3-(2-
Oopompennn)-N-(2-(nudpTopmMeToKCH )-6-MEe TN PUAMH-3 -HJT)a3e THANH-3 -
KapOoKcaMHuaa U CJIOKHOTO MUHAKOJOBOTO 3pUpa HUKIOTIPONHIOOPOHOBONH KHCJIOTHI
B COOTBETCTBUHU € MeToaoM, onucaHHbM A [pum. 1. becusernoe macno. XKXMC-1:
tg = 0.71 mun, [M+1]7 374.23. '"H SIMP (500 MI'y, CDCls) d: 8.62 (d, J=8.1 I'ny, 1
H), 857 (s, 1 H), 737 (t, J=729Tu, 1 H), 7.31-7.29 (m, 2 H), 7.18 (dd, /1 =3.5 'y,
Jy=56Tu, 1 H),, 699 (dd, /1 =35Tu, /; =56TInu,1H), 694, J=81Tn 1 H),
437(d,J=80Tn, 2H),429(d,/J=8.0Tu,2H),240(s,3 H), 1.46 (m, 1 H), 0.89-
0.86 (m, 2 H), 0.73-0.68 (m, 2 H).

HIpumep 24: 3-(2-uukgodyruiadenn)-N-(2-(aupropmeroxcu)-6-
MEeTHJINUPHANH-3-UJI)a3eTHAHH-3-KapOoKkcaMug

Craaus 1. K pacTBopy 1-6en3ruapun-3-(2-6pompennn)-N-(2-
(mupTOpMETOKCH )-6-METUNTUPHUINH-3 -UJT)a3eTUANH-3-KapOokcamuna (200 wmr, 0.09
mMoib) B TI'® (2 wmu), nerazupoBanHoMm aproHoMm, poOasisoT (dppp)NiCl, (5.6 wr,
0.01 mMmonp). 3arem no kamaam godasistor 0.5M Opomun nuknodyrunnuaka B TT' @
(2.7 mn, 1.38 mmonb) npu koMHaTHOU Temmnepatype. Cmech HarpesaroT a0 80°C u
nepeMemunBaT B TeueHue Houn. Cmech 3aTeM racsat Bomoi u podasistor NaHCO;.
Bonubiii pactBop skctparupyrr ¢ nomombio EtOAc (2 x 60 mu). Opranuueckue
skcTpakThl cymar Hag MgSO., dunbTpyroT u ymapuBaroT. OCTaTOK OYMINAKOT C
nomotubto npern. BOXKX (ycnosus npen-BOXKX-1) ¢ nonyyennem 1-6en3ruapun-3-(2-
nukooyTunderun)-N-(2-(nudpTopMeToOKCH )-0-MeTUITHUPUIUH-3 - 1T )a3E€ TUTUH-3 -
kapbokcamuna B Bune OecuperrHoro macna (115 mr, Beixox 60%). XKKXMC-2: tg = 1.09
muH, [M+1]" 554.36.

Cragua 2. 3-(2-uuknobyrundenun)-N-(2-(nudTopMeTOKCH )-6-METUITUPUIHH-
3-un)azerunun-3-kapbokcamuny Ilpum. 24 nonyuaror u3  1-Oensruapun-3-(2-
UKo yTrinherHnn)-N-(2-(nudpTopMeToOKCH )-0-MeTUIITHPUIUH-3 - 1T )a3e TUTUH-3 -
KapOOKcaMHuaa B COOTBETCTBHUH C YCIOBHUSMH I'HAPUPOBAaHUS, ONMHUCAHHBIMU 15 Ilpum.
1. Bexxeroe TBepaoe BemecTBo (10 mr, Boxoa 73%). JKXMC-1: tg = 0.74 mun, [M+1]"
388.31.
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HIpumep 28: 3-(2-uukaonentuiapenun)-N-(2-(aupropmerokcu)-6-
MEeTHJNUPHANH-3-UJI)a3eTHAHH-3-KapOoKkcaMug

1-bensruapun-3-(2-(uuknoneHt-1-eH-1-un)pennn)-N-(2-(nupropmerokcn)-6-
METUJINUPUANH-3 -1 )a3eTuauH-3-kapbokcamuny Ipum. 25 nonyuaror w3 1-
6ensrunpui-3-(2-6pomdpennn)-N-(2-(aupTOpMeTOKCH )-6-METUITTUPUIUH-3 -
wi)azeTuanH-3-kapOoKkcaMuaa W [UKJIONEHTeH-|-unbopoOHOBOW  KHCIOTBI B
COOTBETCTBUU ¢ MeToaoM, onucaHHbiM Ajs Ilpum. 1, becuserHoe macno. XXXMC-1:
tg = 0.78 mun, [M+1]" 402.37.

Hpumep 26: 3-(2-(uuxjoneHTt-1-eH-1-ua)penuna)-N-(2-(audropmerorkcu)-6-
MEeTHJINUPHANH-3-UJ)a3eTHAHH-3-KapOoKkcaMug

1-bensruapun-3-(2-(uuknoneHt-1-eH-1-un)dpennn)-N-(2-(nudpropmerokcu)-6-
METHJIMTUPUANH-3 -1 )a3eTuAuH-3-kapbokcamug (50 mr, 0.09 MMOJb), MONYy4YEHHBIH B
COOTBETCTBUM C MNyTe€M CHHTe3a, onucaHHbeiM mius Ilpum. 1, pactBopswoT B 1,2-
nuxinopatane (2 mu). Jlobasmstor 1-xmopatun xnoppopmuat (14 mka, 0.133 mmonp) u
pPEaKkIMOHHYI0 CMeCh MePEeMELINBAT B MUKPOBOJIHOBOH neuun (175 Barr) npu 80°C B
TeueHue 8 9 (oOpa3oBaHHME NPOMEKYTOYHOrO coeauHeHus |-xmopatun 3-(2-
(uuknoneHT-1-enH-1-un)pennn)-3-((2-(audpropmeTokcn)-6-MeTUNTHPUANH-3 -
un)kapOamou)azeTuauH- 1 -kapObokcuiara KOHTpoqupyroT ¢ mnomoimbeio JKXMC).
3arem noOasnsror MeOH (1 mun). Peakumnonnyro cmech nepememmuBaroT npu 45°C B
TedyeHue 30 MHMH M 3aTeéM KOHLEHTPUPYIOT. OCTAaTOK OYMINAIOT C MNOMOIIBI IMpe.
B2XX (ycnoBus npen-B2XKX-1) ¢ nmonyuennem Ilpum. 26 B Buae OeaHO-KEITOrO
macia (36 mr, Beixon 100%). XKXMC-1: tg = 0.76 mun, [M+1]" 400.35.

Hpumep 27: 3-(2-uukgorexcuidenns)-N-(2-(nudpropmeroxcu)-6-
METHJINMUPHANH-3-UJI)a3eTHANH-3-KapOoKkcaMug

3-(2-Huknorekcundenmn)-N-(2-(aupTopMeTOKCH )-O0-METHIMTUPUANH-3 -
wi)azetuauH-3-kapobokcamuny IMpum. 27 noaydaror u3  1-Oensruapun-3-(2-
Oopomdpennn)-N-(2-(qnupTopMeTOKCH )-O0-MEeTHIMTUPUAUH-3 -1JT )a3e TUIHH-3 -
KapOoOKcaMHuaa M LUKJIOTeKCEeH-1-nI00pOHOBOI KUCIOTHI B COOTBETCTBHUU C METOJIOM,
onucanueiM s Hpum. 1. Becusernoe macmo. XKXMC-1: tg = 0.82 mun, [M+1]"
416.27. '"H AIMP (400 MI', CDCI3) d: 8.59 (d, J=8.1 T, 1 H), 8.14 (s, 1 H), 7.34 (4,
J=728Tu, 1 H), 741-7.35 (m, 2 H), 7.33-7.29 (m, 1 H), 7.17 (m, 1 H), 6.93 (d, J =
81Tmu, 1H), 432 (brs,4H), 240 (s, 3 H), 2.07-1.98 (m, 1 H), 1.78-1.71 (m, 2 H),
1.65-1.61 (m, 2 H), 1.47-1.38 (m, 2 H), 1.25-1.29 (m, 4 H).
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HIpumep 28: N-(2-(aupTopmMeToKCcH)-6-MeTHINHPUAHH-3-1JT)-3-(2-
(trerparuapo-2H-nupan-4-ua)denun)azeruaun-3-kapooxkcamug

N-(2-(nudpTopmMeToKCcH)-6-MeTUNNUPUIUH-3-11)-3-(2-(TeTparuapo-2H-nupan-4-
win)pennn)azeTuauH-3-kapookcamug Mpum. 28 MoxHO nonyuuTs U3 1-0eH3ruapui-3-
(2-6pomdennn)-N-(2-(nudpTopmMeTOKCH )-O-METHIMUPUAUH-3 -HJT )a3e TUTHH-3 -
kapOokcaMuaa W CJIOKHOTO MHUHAKOJOBOTO »3dupa 3,6-nuruapo-2H-nupan-4-
OOpPOHOBOM KHCJIOTHI B COOTBETCTBHHU ¢ MeTOAOM, onucaHHbiM jisi IMlpum. 1. dKXMC-
1: tg = 0.62 mun, [M+1]" 418.22.

Hpumep 29: N-(2-(aupTopmeTorcH)-6-MeTHINMHPUAHH-3-HJT)-3-(2-
nponujdgeHna)azeTHauH-3-kapooKkcamMua

N-(2-(nudTOopMeTOKCH )-6-METUNUPUIHH-3 -1 )-3-(2-iponuyi eH T )a3e TUIUH-
3-xkapbokcamun IHpum. 29 mnonywaror nyrem ruzapuposanus Ilpum. 23 B
COOTBETCTBUU € MeToAoM, onucaHHbIM Aisd Ipum. 1. XKXMC-1: tg = 0.72 MuH,
[M+1]" 376.10.

IIpumep 30: N-(2-(audTopmeToKCcH)-6-MeTHIANHPUANHH-3-UT)-1-cybdamon-
3-(2-(Trerparuapo-2H-nupan-4-ui)Ppennn)azeTuanH-3-kapooxkcamua

N-(2-(rudTopmeToKkcH)-6-MeTUNNUPUINH-3-1i)- 1 -cyapdpamonn-3-(2-
(Terparunpo-2H-nupan-4-un)dennn)azetuauna-3-kapookcamua Ipum. 30 monydyaror
u3 lpum. 28 B cooTBeTcTBUU ¢ MeTOAOM, onucaHHbIM AJs Hpum. 15-5. dKXMC-1: tg
= 1.00 mun, [M+1]" 497.13.

Ta6auna 15: Ipumeps: 31-1 - 31-7

IIpumepsr 31-1 - 31-7 CUHTE3UPYIOT, HUCHOJBb3ysS METOIUKY, OMUCAHHYIO JJIs
Hpum. 12-61 u Ilpum. 12-62, ucxons uz lpum. 23, lIpum. 24, llpum. 25, llpum. 27,
Hpum. 28 unu lpum.-29.

AHanutuyec-
ITpumep Hassanue KUE TAHHbIE
KXMC-1
4-(3-(2-uuxnonponundenui)-3-((2-
Tpum. 31-1 (mupTOpMETOKCH )-6-METUITTHPUAUH-3 - [M+1]" 502.04
' un)kapbamounn)azeTuaun-1-mn)-2,2-numMeTn-4- tr 1.16
OKCOOyTaHOBAsl KHCJIOTA
4-(3-(2-uuknobyrundenun)-3-((2-
Tpum. 31-2 (mupTOpMETOKCH )-6-METUITTHPUAUH-3 - [M+1]" 516.00
' un)kapbamounn)azeTuaun-1-mn)-2,2-numMeTn-4- tr 1.23
OKCOOyTaHOBAasI KHCJIOTA
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Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
AKXMC-1
4-(3-(2-uuxnonentundenun)-3-((2-
Tpum. 31-3 (nudTopmeTOoKCH )-6-METUNMTUPUTUH-3 - [M+1]" 530.03
' ui)kapbamounn)azeTuaun-1-un)-2,2-numeTun-4- tr 1.28
OKCOOyTaHOBAsI KMCJIOTA
4-(3-(2-(uuknonent-1-en-1-un)dennn)-3-((2-
Tpum. 31-4 (nudTopMeTOKCH )-6-METUNMTUPUTHUH-3 - [M+1]" 528.00
’ un)kapbamoun)azeTuaun-1-umn)-2,2-nuMeTun-4- tr 1.25
OKCOOYTaHOBAsl KMCJIOTA
4-(3-(2-uuxnorexcunpennn)-3-((2-
Tpum. 31-5 (nudTopMeTOKCH )-6-METUNMTUPUTUH-3 - [M+1]" 544.39
' un)kapdamownn)azeTuaun-1-un)-2,2- iuMmeTun-4- tr 1.32
OKCOOyTaHOBAsl KMCJIOTA
4-(3-((2-(nupTOopMeTOKCH )-6-METUIMTUPUTTH-3 -
Tpum. 31-6 nn)kapbamonn)-3-(2-(terparuapo-2H-nupan-4-  |[M+1]" 546.12
' un)penun)azerunun- 1-un)-2,2-numetuin-4- tr 1.06
OKCOOYTaHOBAasl KHCJIOTA
4-(3-((2-(aupTOpMETOKCH )-O-METUITTHPUAUH-3 - M1 504.13
IMpum. 31-7 |mm)xapOamonn)-3-(2-nponundeHun)azeTuauH-1-mn)- 121 ’
2,2-puMeTun-4-okcoOyTaHOBask KUCJIOTA R

IIpumep 32: 2-(3-((2-(andTOopMeTOKCH)-6-MeTHIANHPUAHH-3-HT)KAPOAMONIT)-
3-(2-(terparuapo-2H-nupan-4-ui)Ppennn)azeruanu-1-na)oxkcaszon-4-kapooHopas
KHCJIOTA

2-(3-((2-(AudTopmeTokcH )-O-MeTUINUPUANH-3 -1 )KapOamond )-3-(2-
(rerparunpo-2H-nupan-4-un)penun)azeTuinn- 1 -m)okcazon-4-kapOOHOBYIO KHUCIOTY
Hpum. 32 nonyyaror u3 lpum. 28, cienys meroauke, onucanuo ans pum. 18-28
(6exesoe TBepaoe BemmectBo). JKXMC-1: tg = 1.06 mun, [M+1]" 528.98.

HIpumep 33: N-(2-(nupTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(2-
H30MpoNuI-6-MeTHI(PeHnT)a3eTUANH-3-KapbokcaMua

N-(2-(nudpTopMeTOKCH )-6-METUITUPUANH-3-1JT)-3-(2-U30nmponui-6-
metuidenmn)azeTuaua-3-kapookcamua Mpum. 33 nonyyaroT u3 2-(qudropmMeToKcH)-
6-metunnupuaud-3-amuia I-1.C u npomexyrouHoro coenuHeHuss I-7, cunenys
Metonuke, onucanHoi misi Ilpum. 1 (GecusetHoe macno). XKKXMC-1: tg = 0.73 muH,
[M+1]" 390.35.

IIpumep 34: N-(2-(aupTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(2-
H30Nponua-S-MmeTHJaA(peHnI)azeTHANH-3-KapbokcaMu

N-(2-(rudTopMeTOKCH )-6-METUINTUPUANH-3-11T)-3-(2-U30nponui-5-

Metuapenmn)azeTuaun-3-kapookcamun Ilpum. 34 nonydarot u3 2-(qudpTOPMETOKCH )-
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6-metunnupuaud-3-amuia I-1.C u npomexyrouHoro coenuHeHus I-8, cunenys
meronuke, onucanHod misi Ilpum. 1 (Gecusetrnoe macio). XKKXMC-1: tg = 0.77 muH,
[M+1]"390.02; "H SIMP (500 MI'y, CDCl3) d: 8.60 (d, J = 8.1 T, 1 H), 8.12 (s, 1 H),
733, J=728Tu, 1H),728(d,/J=80Tu,1H),722(d,J=8.1Tnu,1H), 6.96 (s,
1 H), 693 (d,/J=8.1Tu, 1 H), 434 (m, 4 H), 2.45-2.33 (m, 7 H), 1.13 (d, J = 6.6 T'Ly,
6 H).

HIpumep 3S: N-(2-(nu¢dpTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(2-
uonponuia-4-meruiadenus)azeTuanH-3-kapooxcamun

N-(2-(nudpTopMeTOKCH )-6-METUIMTUPUANH-3 -1JT)-3-(2-U30nponui-4-
meTuidenmn)azeTuaua-3-kapookcamua Mpum. 35 nonyyaroT u3 2-(qudropmeTokcn)-
6-metunnupuaud-3-amuia I-1.C u npomexyrouHoro coenuHeHus I-9, cunenys
metonuke, onucanHoi misi Ilpum. 1 (GecusetHoe macno). XKKXMC-1: tg = 0.77 muH,
[M+1]" 389.97.

IIpumep 36: N-(2-(audTopmMeToKCH)-6-MeTHIANHPUANH-3-UT)-3-(2-PpTOP-6-
uzonponuadeHna)azeTuauH-3-kapookcamMuyg

N-(2-(nudTopmMeToKcH )-6-MeTUANUPUIUH-3 -1J)-3-(2-pTOp-6-
uzonponmwipeHun )azeTuann-3-kapookcamuy  Hpum. 36  nomywaror w3 2-
(nupropmeTokcu)-6-metTunnupunuH-3-amuHa I-1.C 1 npoMexyTOYHOTO COEIUHEHUS
I-10, cnenys meroauke, omucanHod nus Ilpum. 1 (Oenxoe TBepnoe BEIIECTBO).
KXMC-1: tg = 0.71 mun, [M+1]" 394.14.

IIpumep 37: N-(2-(audpTopmerorcH)-6-MeTHANUPUANH-3-HJT)-3-(S-pTOp-2-
uzonponuadeHuna)azeTuauH-3-kapookcamMmug

N-(2-(nudpTopmeToKcH )-6-MeTUAMUPUIHH-3 -1 )-3-(5-pTOp-2-
uzonponuipeHun )azeTuann-3-kapookcamuy  Mpum. 37  noaydaror w3 2-
(mupropmeTokcu)-6-metTunnupunuH-3-amuHa I-1.C U nmpoMekyTOYHOTO COEIUHEHUS
I-11, cnenys meronguke, onucanHoul must HMpum. 1. )KKXMC-1: tg = 0.73 muH, [MJrl]+
394.32.

IIpumep 38: N-(2-(aupTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(2-
H3oNponua-S-meTokcudeHuI)a3eTHANH-3-KapOokcamug

N-(2-(nudTopMeTOKCH )-6-METUITUPUANH-3-11T)-3-(2-U30nponui-5-
MeTOoKCU(eHIT)a3eTuINH-3-KapOoKcaMu Hpum. 38 MOJIY4arT u3 2-
(nupropmeTokcu)-6-mMeTunnupunuH-3-amuHa I-1.C U nmpoMekyTOYHOTO COEIUHEHUS
I-12, cnenys metoauke, onucanHoil ais Hpum. 1. XKKXMC-1: tg = 0.74 muH, [M+l]+
406.35.
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Tadauna 16: lIpumepsr 39-1 - 39-6

IIpumepsr 39-1 - 39-6 CHUHTE3UPYIOT, UCMHOJIb3Yysl METOAUKY, ONMHMCAHHYIO IJIs
Hpum. 12-61 u lpum. 12-62, ucxoas us Hpum. 33, lipum. 34, llpum. 35, Ilpum. 36,
Hpum. 37 unu lpum. 38.

AHanuTtuvec-
ITpumep Hassanue KU€ JaHHbIE
KXMC-1
4-(3-((2-(nupTOopMeETOKCH )-6-METUITTHP UM H-3 -
ITpum. win)kapbamondn)-3-(2-uzonponui-6- [M+1]" 518.05
39-1 MeTuadeHmn)a3eTuaun- 1 -un)-2,2- numeTun-4- tr 1.26
OKCOOyTaHOBAsI KMCJIOTA
4-(3-((2-(aupTopMeETOKCH )-6-METUITTHP UM H-3 -
ITpum. un)kapbamon)-3-(2-u3onponui-5- [M+1]" 518.06
39-2 MeTuadeHmn)a3eTuaun- 1 -un)-2,2- iumeTun-4- tr 1.26
OKCOOYTaHOBAsl KHCJIOTA
4-(3-((2-(mupTOpMETOKCH )-6-METUITTUPUANH-3 -
ITpum. un)kapbamonn)-3-(2-u3onponui-4- [M+1]" 518.23
39-3 MeTtundennn)a3eTuaun- 1 -un)-2,2-numeTun-4- tr 1.23
OKCOOyTaHOBAsl KHCJIOTA
4-(3-((2-(aupTOopMETOKCH )-6-METUITTUPUANH-3 -
pum. un)kapbamonn)-3-(2-grop-6- [M+1]" 522.18
39-4 u3onponuiapeHn)a3eTuanH- 1-un)-2,2-nuMeTnin-4- tr 1.20
OKCOOyTaHOBAasl KHCJIOTA
4-(3-((2-(nupTopMeETOKCH )-6-METUITTUPUANH-3 -
pum. un)kapbamoun)-3-(5-prop-2- [M+1]" 522.00
39-5 u3onponuiapeHnn)a3eTuauH- 1-un)-2,2-nuMeTun-4- tr 1.20
OKCOOyTaHOBasE KHCJIOTA
4-(3-((2-(nupTopmMeTOKCH )-6-METUITUPUIUH-3 -
ITpum. min)kapbamoni)-3-(2-u3onponun-5- [M+1]" 534.01
39-6 MeTokcudeHm)azeTuaun- 1 -um)-2,2-numMeTui-4- tg 1.21
OKCOOyTaHOBAsI KMCJIOTA

HMpumep 40: 2-(2-(3-((2-(andTopMeTOKCH)-6-Me THINHUPUAUH-3-
ua)kapéamon)-3-(2-uzonponuidenun)azeTuanH-1-na)3Tokcu)-2-
METHJINPONAHOBAS KHCJIOTA

2-(2-(3-((2-(AudTopmeToKrCcH )-6-MEeTHIANUPUIHH-3 -1 )KapOamoun )-3-(2-
U30MPONHII( €HII )a3e THANH- | -UJT1)3TOKCH )-2-METUINIPONaHOBYO KuciaoTy Ilpum. 40
nony4yaroT u3 Hpum. 3 u metun 2-metnn-2-2(2-0KCO3TOKCH)IponaHoaTa (mojJydeHue
packpeiTto B WO2017177004), B COOTBETCTBHUU C peaklueld BOCCTAHOBUTEJIHHOTO
aMUHUPOBaHUsA, Kak onucano i llpum. 11-17. @yHKIUOHAJIBHYI IPYNNY CIOKHOTO
METHJIOBOTO 3 Hpa 3aTe€M THAPOJU3YIOT B OCHOBHBIX YCJIOBUSIX, HCMONb3ys 2 H. LiIOH.

KXMC-1: tg = 0.84 mun, [M+1]" 516.12.
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HIpumep 41: 4-((3-((2-(au¢pTopmeTOKCH)-6-MeTHINHPHANH-3-
ua)kapéamona)-3-(2-uzonponudeHuna)azeTuanH-1-na)MeTHJI)HKIOreKcan-1-
KapO0OHOBAsI KHCJI0TA

4-((3-((2-(AudTopmeToKCcH )-6-MeTUNNUPUINH-3 - U1 )kapOamon)-3-(2-
U30MPONHI(eHU )a3eTUANH- | -UJT)MEeTHJI)-LIUKJIOTeKCaH- 1 -KapOOHOBY IO KHCJIOTY
Hpum. 41 nonyuaroT u3 lpum. 3 U KOMMepUYECKH NOCTYIHOT'O CJIOXKHOTO 3THUIOBOIO
spupa 4-pOpMHILUKIOreKCAHKAPOOHOBOW KHUCIOTBI B COOTBETCTBHU C peakuuei
BOCCTAHOBUTEJIBHOIO  AMUHUpPOBAaHMA, Kak onucaHo ansa  Ilpum. 11-17.
OYHKUMOHAIBHYI TPYNNy CIOKHOTO JTHUJIOBOro 3¢upa 3aTeM THAPOJHU3VIOT B
OCHOBHBIX yCJIOBHSAX, Hcronb3ys 2 H. LIOH. JKXMC-1: tg = 0.82 mun, [M+1]" 516.30.

IIpumepsr 42 - 48 CUHTE3UPYIOT, UCIONB3YsI METOAMKY, OonucaHHy Ansd Ilpum.

12-142.

Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
N-(2-(3-((2-(nudpTopMeTOKCH )-6-METUITUPUANH-3 - [M+1]" 533.33
IIpum. 42 | un)kap6amornn)-3-(2-uzonponuiadpeHun)a3eTuanH- 1 -ui)- £ 0.99 '
2-0KCcO3TUI)-N-NPONIITIHIIUH R
N-nmukiaonponun-N-(2-(3-((2-(anudpTopmerokcn)-6- [M+1]% 53131
ITpum. 43 METHJINMUPUINH-3-11)kapbamond)-3-(2- o 1.15 ’
n30nponmI(p eHUI )a3eTUINH- 1 -1J1)-2-0KCO3TUJT ) TJIUITUH R
3-((2-(3-((2-(nudpTopmeToKcH )-6-METUINUPUIUH-3 - M+1]" 505 31
ITpum. 44 | un)kapOamomnn)-3-(2-u3onponuiadeHmn)a3eTHaANH- 1 -1i)- £ 0.80 ’
2-0KCOSTHJI)aMHHO)TPOMAHOBasI KUCIOTA R
3-((2-(3-((2-(nupTopmMeTOKCH )-6-METUINUPUIUH-3 - [M+1]" 533.07
IMpum. 45 | un)kap6amornn)-3-(2-uzonponuiadpeHun)aseTuanH- 1 -ui)- te 0.88 ’
2-0KCO3THJI)aMHHO)-2,2- TMMETHUJINPONAHOBAsI KUCIOTA R
1-(((2-(3-((2-(nudpTOpMETOKCH )-6-METUINUPUIUH-3 -
N un)kapbamonn)-3-(2-uzonponundennn)aseruaus-1-un)- | [M+1]" 530.96
prm. 46 2-0KCO3THII)aMHHO )METHII ) [IUKJIOT -1-xap6 tr 0.83
ponaH-1-kapOoHoBas r 0.
KHCJIOTA
3-((2-(3-((2-(nudpTOopmMeTOKCH )-6-METUINUPUIUH-3 - +
IMpum. 47 | wn)kapbamonn)-3-(2-uzonponundeHus)a3zeTuauH- 1 -ui)- [M+1] 533.33
tr 0.89
2-0KCO3THII)aMHHO)-3-MeTHJIOYTaHOBAsI KUCJIOTA
1-(2-(3-((2-(nudpTOopMeTOKCH )-6-METUINUPUIHH-3 - 1T 545 32
ITpum. 48 | mn)kapbamornn)-3-(2-uzonponuiadpeHun)a3eTHanH- 1 -ui)- [M+1] '
tr 0.80
2-0KCO3TUI)TUNEPUINH-4-KapOOHOBAas KHUCIOTA
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IIpumep 49: (R)-2-amuno-5-(3-((2-(nu¢dpTopmeroxcn)-6-MeTHINHUPHANH-3-
ua)kapéamona)-3-(2-uzonponuipenuna)azeTuanH-1-nma)-S-okconeHTaHoOBAas
KHCJO0TA

(R)-2-amuno-5-(3-((2-(nudTopmMeToKkcH)-O0-MeTHINHPUANH-3 -1 )KapOamou)-3 -
(2-uzonponundennin)azeTuaun-1-un)-S5-okconenranosyw kuciaoty Ipum. 49 (51 wmr,
OexxeBoe TBepaoe BemecTBo) mosydaroT u3 IIpum. 3 U KOMMepuUecKH OOCTYIHOIO
Boc-D-Glu-OtBu, cienys meronuke, onucanuoi s Mpum. 12-63 - 12-114. )KXMC-
1: tg = 0.89 mun, [M+1]" 487.08.

IIpumepsbr SO - 52:

ITpumepsr S0-52 CUHTE3UPYIOT, UCIOJIb3Ysl METOAUKY, ONUCaHHyl A Ipum.

12-62, ucxons u3 lpum. 3.

Ananutuyec-
ITpumep Hassanue KU€E JaHHbIE
KXMC-1
(1S,4S)-4-(3-((2-(nudropmeTokcu)-6-
METHJINMUPUINH-3-1)kapbamon)-3-(2- [M+1]" 530.11
ITpum. 50
u3onponuiapeHus)a3eTuanH-1- tr 1.22
KapOOHWII)IIUKJIOTeKCaH- 1 -kapOOHOBAsI KUCIOTA
(1S,3R)-3-(3-((2-(mu¢propmeTokcu)-6-
METHJINMUPUINH-3-11)kapObamond)-3-(2- [M+1]" 529.97
IIpum. 51
uzonponuiapeHus)a3eTuanH-1- tr 1.19
KapOOHMJI )IIUKJIOTeKCaH- 1 -kapOOHOBAasi KUCIOTA
4-(2-(3-((2-(nudTopMeTOKCH )-6-METHIITUPUAUH-3 -
un)kapbamonn)-3-(2-usonponundenun)aseruaun-1- [[M+1]" 543.97
ITpum. 52
WJT)-2-0KCO3THJI ) IUKJIOTeKCaH- 1 -kapOoHOBas tr 1.20
KHCJIOTA
Hpumep 53: N-(2-(au¢pTopmeToxcu)-6-meruanupuana-3-uia)-1-(3,3-

AuMeTHI-4-(MeTHJICYJb(pPoHAMHA0)-4-0KCOOYTHT)-3-(2-
uzonponuadeHna)azeTuanH-3-kapookcamMug

N-(2-(nudTopmeToKkcH )-6-MeTUNMUPUANH-3-11)-1-(3,3-gumeTnn-4-
(MetuncynbpoHamMuno)-4-okcodyTun)-3-(2-uzonponunpeHui)a3eTHANH-3 -
kapOookcamun lpum. 53 nonyyaroT nmo peakunn Mpum. 11-31 (20 mr, 0.038 mmoub) €
DCC (10 mr, 0.049 mmonb) u metancyiabporamunom (14 mr, 0.15 mmons) B AXM (5
mi), B mpucyrctu DMAP (6.5 mr, 0.053 mMmonb). benoe TBepnoe Bemectso (10 mr,
BbIXOA 45 %). KXMC-1: tg = 0.84 muH, [M+1]" 567.08.

Tadauna 17: llpumepsl 54 - 58

IIpumeprbr 5S4 - S8 mosy4arOT B COOTBETCTBUU C METOAUKOW, OMUCAHHOMN AJIA

Ipum. 12-142, ucnonp3ys OpomaneTunOpoMuz, CIOXHBbINA 3pup aMHHOKapOOHOBOM
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kucyaotbl 1 Ipum. 3. ANbTEpHATUBHO STOT TUIN NMPOU3BOAHBIX MOJKHO MOJYYUTH U3
[(mpem-O6yTokcukapboHUI)aMUHO|yKCcycHOW kucioTrel U Ilpum. 3 ¢ mocrnenyoimum
cHATHeM Boc-3amuTel M HyKIeOQHIbHBIM 3aMelleHHeM Ha MeTuidpomarerare.
IToTHOCTPIO TOTOBYIO OOKOBYIO IeNb TaK)X€ MOXHO coOpaTh mepen cCodYeTaHUeM C
Hpum. 3. Hanpumep, N-3Tmn-N-(2-MEeTOKCH-2-OKCOITHJI)IJIULUH TOJYYAlOT U3
KOMMepYeCKHu nocTymHoro N-(mpem-0yToOKCUKapOOHUI)-N-3TUATTULHUHA, KOTOPBIH
NOABEPral0T peakuuu ¢ OeH3UJIOPOMUIOM C TOCIEAYIOUIUM HYKICO(UIbHBIM
3aMeleHneM Ha MeTuabpomarerare u rugpuposanem: H SMP (400 MI'n, CDCls)
6:9.43-9.02 (sbr, 1 H), 3.79 (s, 3 H), 3.67 (s, 2 H), 3.51 (s, 2 H), 295 (q, /=72 T'n,
2H), 1.19(,J=72Tu, 3 H).

AHanuTtuuec-
ITpumep Hassanue KUE aHHbIE
KXMC-1
metus N-(2-(3-((2-(aupropmeTokcu )-6-
Tpum. 54 METHJIMUPUANH-3-ua)kapbamoni)-3-(2- [M+1]" 563.43
' U30MpOnIII( eHIIT )a3eTHIANH- | -1i1)-2-0kc0oaTh)-N-(2- tr 1.14

MeTOKCI/IBTI/IJ'I)FJ'II/ILII/IHaT

(N-(2-(3-((2-(nudpTOpMeETOKCH )-6-METUITTUPUANH-3 -
IIpum. 55| wun)kapbamonn)-3-(2-uzonponundenun)azeTuaua-1-
11)-2-0KkCO3THI)-N-(2-METOKCHI THJI )TITULIIH

[M+1]" 549.37
tg 0.97

metuan (2-(3-((2-(nudTopmMeToKCcH )-6-MEeTHINUPUIUH-3 -
IIpum. 56 | un)kapbamonn)-3-(2-usonponundenun)azeTuaul-1-
UJ1)-2-0KCO3TUJI)IITULUHAT

[M+1]" 505,34
tg 0.82

(2-(3-((2-(nupTopMeTOKCH )-6-METUNTTUPU U H-3 -
ITpum. 57 | wmn)kapbamonn)-3-(2-usonponundeHnn)a3eTuaun-1-
1J1)-2-0KCOITHJI)TIHIIUH

[M+1]"491.33
tg 0.89

N-(2-(3-((2-(nudpTOopMeTOKCH )-6-METUINUPUHH-3 -
IMpum. 58 | wun)kapbamonn)-3-(2-uzonponundenun)azeTuaun-1-
1J1)-2-0KCOTUI )-N-3TUATTUIIUH

[M+1]" 519.38
tg 0.94

Hpumep 59: 3-(2-uzonponuidenun)-N-(6-MmeTHI-2-IPONOKCHITHPUANH-3-
wi)-1-cyaspamonnazeruaun-3-kapookcamua

1) 3-(2-Uzonponmndennn)-N-(6-MeTUNI-2-MPONOKCUTTHPUANH-3 -HJT)a3€TU U H-
3-xapOokcamung [IOJIy4ar0T us3 KOMMEPUYECKHU JOCTYIIHOTO 6-MeTumI-2-
nponokcunupunuH-3-amuHa I-1.D (73 mr) u I-6 (70 mr), ucnonssys POCl; meTonuky,
onucannyo aia Hpum. 4 (36 mr, xentoe macino). JKXMC-1: tg =1.29 mun, [M+1]"
447.33. 6-Metun-2-nponokcunupuauf-3-amud I-1.D CHUHTE3UpPYIOT, UCHONB3YS
METOAUKY, omucaHHyr aius I-1.A, ucxoas U3 KOMMEpPYECKH AOCTYymHOro 2-grop-6-

METHII-3-HUTPOMUPHANH U #-mipomnanona. 'H SAMP (400 MI'y, CDCls) d: 6.87 (d, J =
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7.5Tu, 1 H), 6.56 (d, /J=75Tu, 1 H), 434 (s,2 H), 238 (s, 3 H), 184 (d, /=72
I'm, 2 H), 1.06 (s, 3 H).

2) 3-(2-Uzonponundenun)-N-(6-MeTUI-2-NpONOKCUTTUPUANH-3 -1T)-1 -
cynbhamMounaa3zeTuauH-3-kapookcamusg Mpum. 59 MOJyYatoT u3 3-(2-
uzonponuiadenun)-N-(6-MeTHII-2-PONOKCHINPUANH-3 -1 )a3eTHANH-3 -KapOokcamuaa
B COOTBETCTBUU ¢ MeTonoM, onucaHHbIM s [pum. 15-5. XKXMC-1: tg = 1.29 mums,
[M+1]" 447.33.

IIpomexyTouHoe coenunenue 1-19: S-xmop-3-(audpropmerokcu)nupuanH-2-
aAMHH

3-(Audropmerokcu)nupunuH-2-amuH (500 mr, 2.97 MMOJIb) pPacTBOPSIIOT B
JIM®A (8 wmur). HobaBnstor N-xmopcykuuHumun (485 mr, 3.56 MMoib) M cMecCh
nepememnBaroT npu 80°C B TeyeHme 2 4 (PeaKUHUI0 KOHTPOJHPYIOT C TOMOIIBIO
KXMC). HobaBnsitoT BOAY, M COeAWHEHHE OJKCTparupyrT ¢ mnomombio EtOAc.
Oprannveckyro ¢asy cymar Hax MgSOs, ¢uiabTpyroT u ynapuBaroT. (OcCTaTok
ouHnIarT ¢ moMombo mpen-BOXKX-2. BOXX ¢paknun 3KCTParupyrT ¢ MOMOUIBIO
JAXM (3 x 50 M) u cobpaHHbIe Opranudeckue ciou cymat Hag MgSQ,, punbrpyror u
yOapuBarwT C MOJYYEHHEM YKa3aHHOro B 3arojiopke coeauHeHuss I-19 B Bune
KOPHYHEBOTO TBEPAOro BemecTsa (424 mr, Berxon 73%). 'H SAMP (400 MI'u, JMCO
d6)o: 785 (s, 1 H), 7.45 (s, 1 H), 7.17 (t, J=73.4 T'u, 1 H), 6.34 (s br, 2 H).

IIpomexyTouHoe coenunenue 1-20: 1-(mpem-6yroxkcuxkapoouu)-3-(2-
HHUKJIONEeHTHI(eHH)a3eTHAUH-3-KAapOOHOBAasi KUCJI0TA

1-Boc-3-(2-uukiaoneHTHI( €HUIT )a3e TUANH-3 -KapOOHOBY IO KHCJIOTY 1-20
NoJIy4arT 1o aHanoruu ¢ I-6, ucxons uz 1-0ensruapun-3-(2-6pomdennn)azeTuaun-3-
KapOOHHTPUIIA U LHKJIONeHTeH-1-nn6oponosoit kuciorel. 'H AMP (400 MI'y, IMCO
d6) 6: 13.15-12.90 (s br, 1 H), 7.33 (d,J=7.6 T'u, 1 H), 7.30-7.24 (m, 1 H), 7.22 (d, J
=76Tu, 1 H), 7.20-7.14 (m, 1 H), 442 (d, J=79Tnu, 2 H), 421 (d, /J=79Tq, 2
H), 2.63-2.53 (m, 1 H), 1.98-1.89 (m, 2 H), 1.83-1.74 (m, 2 H), 1.65-1.59 (m, 2 H),
1.52-1.45 (m, 2 H), 1.39 (s, 9 H).

IIpomexyTouHoe coenunenne 1-21: 3-(3-0Opomnupuaun-2-ua)-1-(mpem-
OYTOKCHKAPOOHHI)Aa3eTHAUH-3-Kap0OOHOBAasl KHCJIO0TA

3-(3-bpomnupunun-2-un)-1-Boc-azeTunnH-3-kapOOHOBYIO KHUCJIOTY I-21
MOJIYYaKT MO aHAJOTUHM C METOAMKOW, onucaHHON 1us I-6, ucxons u3 stun 1-Boc-3-

LUAHOA3eTHANHA U 3-Gpom-2-proprupuauna. 'H AMP (400 MI'y, IMCO d6) d: 8.45
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(dd, /1 =14Tu, J,=47Tu, 1 H), 791 (dd, J; =1.4Tn, J,=79Tnu, 1H), 7.14 (dd,
J1=47Tu, /,=79T1,1H),431-4.16 (m, 4 H), 1.37 (s, 9 H).

IIpomexyTounoe coequnenue 1-22: 1-(mpem-6yrokcukap6onun.na)-3-(6-prop-
3-H30NPONUINHPHAHH-2-HJ)a3eTHAUH-3-KAPOOHOBASI KHCJI0TA

1-Boc-3-(6-¢prop-3-nzonponunnupuanH-2-nuia)a3zeTuanH-3-kapOOHOBYIO KHCIOTY
1-22 nonyuarot no ananoruu ¢ I-6, ucxons u3 stun 1-Boc-azerunun-3-kapbokcunara
u 3-6pom-2,6-mudropmupuanna. 'H AMP (400 MI'y, IMCO d6) d: 8.02 (t, J = 8.3
I'm, 1 H), 7.15(dd, J; =2.5Tu, J, =88 I'u, 1H), 4.42-4.27 (m, 4 H), 2.48-2.42 (m, 1
H), 1.39(s,9H), 1.14 (d, J=6.6 T'n;, 6 H).

IIpomexyTouHoe coenunenne 1-23: 3-(3-0pomnupuaun-2-ua)-1-(mpem-
OYTOKCHKAPOOHMI)a3eTHAUH-3-Kap0OOHOBAsl KUCJIO0TA

3-(3-bpomnupunun-2-un)-1-Boc-azeTunnH-3-kapOOHOBYIO KHUCJIOTY I-23
MOJIY4YalOT MO aHAJOTUHM C METOAMKON, onucaHHON nnas I-6, ucxons u3 stun 1-Boc-3-
UAHOA3ETUANHA U 3-XJIOp-4-[IUaHOTUPHUANHA. 'H ssmP (400 MTI'u, IMCO d6) J: 8.42
(s, 1H),838(d,/J=49Tu,1H),733(d,/J=49Tu, 1 H), 444-4.19 (m, 4 H), 1.37
(s, 9H).

IIpomexyTouHoe coenunenue 1-24: 1-6en3ni-4-(2-6pomnupuanH-3-
WJI)UNePHANH-4-Kap0OHOBasi KHCJI0TA

1-bensun-4-(2-OpoMnupuaus-3-un)nunepuant-4-kapoonosyo  kuciaory I-24
NOJy4alT B COOTBETCTBUUM C METOAMKOHN, OMNHMCAHHOW Ui MPOMEXYTOYHOTIO
coenunenus I-4. JKXMC-2: tg = 0.55 mun, [M+1]" 374.99 u 377.06.

IIpomexyTounoe coeaunenue [-25: 1-(mpem-0yroxcuxap0oonu)-4-(4-
XJOPNUPHAHH-3-UJI)IHNEePUANH-4-KAPOOHOBASI KHCJIOTA

1-Boc-4-(4-xnopnupuauH-3-un)nunepuana-4-kapOoHOBYIO KHCIIOTY I-25
MOJIy4alOT B COOTBETCTBUHM C MeTOAMKOH, onmucanHoit B WO2009051715, ucxons u3
mpem-0ytun Ouc(2-xmopatun)kapbamara u 2-(4-XJIOPIUPUANH-3-HIJI)aLETOHUTPHUIA
(Synthesis 1992, 6, 528-30).

IIpomexyTounoe coeaunenue 1-26: 1-(mpem-OyroxcukapOoHu.I)-3-(3-
XJOPNHPA3ZHH-2-UT)a3eTHANH-3-KApOOHOBAasl KHCJ0TA

1-Boc-3-(3-xnmopnupasun-2-ui)a3eTuINH-3-KapOOHOBYIO KUCJIOTY I-26
MOJIYYaKT MO aHAJOTUHM C METOAMKON, onucaHHou s I-6, ucxons u3 stun 1-Boc-3-
LUAHOA3eTHANHA U 2,3-auxgoprupasuna. 'H AMP (400 MI'u, IMCO d6) : 8.70 (d, J
=25Tu, 1 H),852(d,J=25Tu, 1 H), 449 (d, J=8.6Tn, 2 H), 441-4.25 (m, 2
H), 1.37 (s, 9 H).



10

15

20

25

30

166

IIpomexyTouHnoe coeaunenue I1-27: 4-(S-OpomnupumuauH-4-ua)-1-(mpem-
OyTOKCHKAPOOHUJI)MUNEePUAUH-4-KAPOOHOBASI KHCJIOTA

4-(5-bpomnupumunus-4-un)-1-Boc-nunepuaun-4-kapoonosyro  kucinory I-27
MOJIy4aKT MO AHAJOTHUU C MeToAukol, onucanHou B WO2009051715, ucxons us
mpem-0y T ouc(2-xnmopatmin)kapbamara u 2-(5-xmopnupuMUINH-4-
WJT)alleTOHUTPHUIIA.

IIpomexyTouHnoe coeaunenue I1-28: 4-(4-OpomnupumuauH-5-una)-1-(mpem-
OyTOKCHMKAPOOHUJI)MUNIEPUAUH-4-KAPOOHOBASI KHCJIOTA

4-(4-bpomnupumMuanH-5-un)-1-Boc-nunepuann-4-kapoonosyro  kuciory I-28
MOJIy4arOT MO AHAJOTHM C MeToAuKou, omucanHou B WO2009051715, ucxons us
mpem-0y T ouc(2-xnmopaTun)kapbamara u 2-(4-6poMnUpUMHUINH-5-
wi)aueronutpuna.  2-(4-bpoMnupuMUINH-5-UT)aLETOHUTPUN  CHHTE3UPYIOT IO
peakuu  HYKJICOPUJIBHOTO  3aMELeHHs I[MaHupa HaTpus Ha  4-Opom-5-
(6poMMeTHI)TUPUMHANHE.

IIpumep 60: N-(2-(aupTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(3-
H30NPONHINUPHANH-2-UI)a3eTHANH-3-KapOoKkcamuyg

N-(2-(dAudTopmerokcn)-6-MeTHINUPUAUH-3-11)-3 -(3-U30IPONUINUPUANH-2-
win)azetuau-3-kapobokcamun Ipum. 60 nonyuator u3 I-1.C u I-21 B ycnoBusx
POCI;/Pyr/IM®A ¢ mocinenyromuM BbIMOJHEHHEM codeTaHus Cy3yKH CO CIOKHBIM
NUHAKOJNIOBBIM 3(GUPOM H3ONPONEHUIOOPOHOBOH KHUCJIOTHI, THUAPHUPOBAHUS U, B
3aKyodeHne, CHATHS Boc-3amutbl ¢ momompio TOY. JKXMC-1: tg = 0.67 muH,
[M+1]" 377.27.

Hpumep 61: 4-(3-((2-(andTOopMeTOKCH)-6-MeTHINHPUIAUH-3-UT)KAPOAMONIT)-
3-(3-u30npoONUINUPHANH-2-HJI)a3eTHANH-1-111)-4-0KCOOYyTAHOBASA KHCJIOTA

4-(3-((2-(AudpTopmMeToKCH )-6-METUITUPUAHH-3 -1 )kapOamom )-3-(3 -
U3OMPONIINUPUIUH-2-UJ)a3eTHANH- | -u)-4-okcobyTtanoByro kucioty Ipum. 61
noay4daroT u3 [lpum. 60 B COOTBETCTBUH C METOAOM, onucaHHbIM Ay Hlpum. 12-62.
XKXMC-1: tg = 1.02 mun, [M+1]" 477.34,

Hpumep 62: N-(2-(aupTopmeToKcH)-6-MeTHINHPUAHH-3-HJT)-3-(3-
H30NPONHUIANUPHAUH-2-UI)-1-cyabdamonnazeTuauH-3-kapdokcamug

N-(2-(AudTopmerokcn)-6-MeTHITUPUAUH-3-11)-3 -(3-U30IPpONUINTUPUAHH-2 -
un)-1-cyneamonnazerunun-3-kapookcamun Mpum. 62 mnonyuaror u3 Ipum. 60 B
COOTBETCTBUU C MeToAOM, onucaHHbIM 1 IHpum. 15-5. )KXMC-1: tg = 1.08 MmuH,

[M+1]" 456.28.
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IIpumep 63: N1-nukaonponuia-N3-(2-(aupTopMeToKCH)-6-MeTHINHPUAHH-3-
ua)-3-(3-u30NpoNUIANUPUANH-2-UI)a3eTHANH-1,3-1ukapdokcamug

N1-Iuknonponun-N3-(2-(qudpropmeTokcu)-6-MeTUINUpUANH-3-1i)-3-(3-
M3ONPONMIINUPUINH-2-UuN)a3eTuauH- 1,3-qukapbokcamun Ipum. 63 mnomydaroT wu3
IIpum. 60 B cooTBeTCTBUU C MeTOAOM, onucaHHbIM Ajs pum. 17-2. KXMC-1: tg =
1.09 mun, [M+1]" 460.36.

Tadonauuna 18: lIpumepsl 64 u 65

Ipumepst 64 u 65 nonyyaroT u3 Mpum. 60 u 4-xnop-5-prop-2-
METHJIMTUPUMHINHA I 2-XJ10p-3-PTOp-O-MTUKOJNHA B COOTBETCTBUH C MeTOAUKOH C,

onucanHou nus Hpum. 18-2.

AHanutuuec-
ITpumep Hassanue KUE aHHbIE
KXMC-1
N-(2-(nupTopmMeTOKCH )-6-MeTUNMUPHUANH-3-111)-1-(5- [M+1]" 487.33
IIpum. 64 ¢rop-2-meTunnupuMuanH-4-mn)-3-(3- £ 1.00
R L.

W30NPONIINUPUINH-2-UJT)a3eTHANH-3-KapOoKcaMu

N-(2-(mupTopmeTokcH )-6-MeTUNMUPUANH-3-11)-1-(3-
ITpum. 65 ¢bTop-6-mMeTunnUpUINH-2-1i)-3-(3-
W30NPONIINUPUINH-2-UJT)a3eTHANH-3-KapOoKcaMu

[M+1]" 486,32
tg 1.42

HIpumep 66: N-(2-(aupTopmeToKcH)-6-MeTHINHPUANH-3-1JT)-3-(3-
H30NPONHJIANUPUHANH-4-HIT)a3eTHANH-3-KapOoKkcamuyg

N-(2-(AudpTopMeTOKCH )-6-METUINUPUANH-3 -1)-3-(3-U30IPONUINTUPUIUH-4 -
wn)azetunu-3-kapobokcamua Ipum. 66 nonywaror u3 I-1.C u I-24 B ycroBusax
POCI;/Pyr/IM®A ¢ nocnenyrimuM BbIMoJHeHHEeM codeTanusi Cy3yKH CO CJIOKHBIM
NMUHAKOJOBBIM 3(GUpOM HU30NPONEHUIOOPOHOBON KHCIOTHI, THAPHUPOBAHHUS U, B
3akimodeHne, cHATHS Boc-3amutbl ¢ momompio TOY. JKXMC-1: tg = 0.50 muH,
[M+1]" 377.28.

IIpumep 67: N-(2-(au¢pTopmeToKcH)-6-MeTHINUPUAHH-3-HIT)-3-(3-
H30NMPONHUIANUPUAUH-4-UI)-1-cyabdamonnazeTuauH-3-Kkapdokcamuyg

N-(2-(dAudTopmerokcn)-6-MeTHITUPUAUH-3 -11)-3 -(3-U30MPONUITUPUIHH-4 -
un)-1-cyneamonnazeruaun-3-kapookcamun Mpum. 67 nonyuaror u3 [lpum. 66 B
COOTBETCTBUU C MeToAoM, onucaHHbIM s IHpum. 15-5. XKXMC-1: tg = 0.73 muH,

[M+1]" 456.27.
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HIpumep 68: N-(2-(audpTopmeToKcH)-6-MeTHINHPUAHH-3-1JT)-3-(3-
H30NPONHJINUPA3HH-2-HI)a3eTHANH-3-KapOokcamug

N-(2-(AudTopmerokcn)-6-MeTUINUPUAUH-3-11)-3 -(3-U30mponuanupa3ud-2-
un)azetunun-3-kapookcamua Ipum. 68 monywaror u3z I-1.C u I-26 B ycroBusx
POCI5/Pyr/IM®A ¢ nocieayoiiuM BblONHeHHEM coudeTaHusi Cy3yKH CO CIOXKHBIM
NUHAKOJNIOBBIM 3(GUPOM H3ONPONEHUIOOPOHOBOH KHCIOTHI, THUAPHUPOBAHUS U, B
3akiodeHne, CHATHS Boc-3amutbl ¢ momompio TOY. JKXMC-1: tg = 0.60 muH,
[M+1]" 378.29.

Hpumep 69: N-(2-(aupTopmeToxcH)-6-MeTHINUPUAHH-3-HIT)-3-(3-
H30NMPONHUINUPA3HH-2-UI)-1-cyabdamouniiazeTuauH-3-Kapookcamuyg

N-(2-(AudTopmerokcn)-6-MeTHINUPUAHH-3 -1 )-3 (3 -U30mponuanupa3na-2-
un)-1-cyneamonnazeruaun-3-kapookcamun Mpum. 69 mnonyuaror u3 Ilpum. 68 B
COOTBETCTBUU ¢ MeToAoM, omucaHHbIM A Hpum. 15-5. XKXMC-1: tg = 1.00 mus,
[M+1]" 457.27.

Tadauna 19: lpumepsr 70 - 77:

Hpumeper 70 - 77 mnoaydarOT W3 KOMMEPUYECKHM  JOCTYNHBIX  HJIH
CHUHTE3UPOBAHHBIX 3-aJKOKCUMUPUAUH-2-aMUHOB U IPOMEXKYTOUYHBIX coenuHeHuu I-6,
I-20 wmu I-21, ucnonwszyst POCIl; meronuky, onucannyio st Ilpum. 4. B ciygae
HUCTOJb30BaHUS I-21, BBITIOJIHAIOT

nocCJIea0BaTCIbHOCTD COUCTAaHUC

Cysyku/runpupoBaHue Ajsi BBeneHus GpparmMeHTa iPr mocie aMUIHOrO COYETaHUs.

AHanuTtuvec-
ITpumep HasBanue KU€ JaHHbIE
AKXMC-1
N-(5-xy0p-3-MeTOKCUNTUPUIUH-2-1JT)-3-(2- [M+1]" 361.23
ITpum. 70
uzonponuiadeHus ))a3eTHANH-3-KapOoKcaMua tr 0.63
+
N-(5-OpomM-3-MeTOKCUNUPUANH-2-1J1)-3-(2- [M+1] 404.25
IMpum. 71 u 406.23
nzonponuiadeHun)a3zeTuanH-3-kapookcamMmun te 0.65
R U.
N-(5-x10p-3-(audropmerokcu)mupuaun-2-un)-3-(2- | [M+1]" 396.25
ITpum. 72
n3onponuiadeHun)a3eTuanH-3-kapOoKkcamMua tr 0.68
+ +
N-(5-6pom-3-(nudTopMeTOKCH ) TUPUANH-2-11T)-3-(2- [M+1] 440.21
ITpum. 73 44221
n3onponuiadeHun)a3eTuanH-3-kapookcamMun te 0.60
R V.
N-(3-(mupTopmMerokcu)-S-meTunnupuaua-2-un)-3-(2- | [M+1]" 376.29
IIpum. 74
n3onponuadeHmnn)a3eTuanH-3-kapOoKkcamMua tg 0.64
N-(3,5-npumeroxkcunupuaun-2-umn)-3-(2- [M+1]" 356.27
ITpum. 75
n3onponmieHns )a3eTUANH-3-KapOoKcaMu I tr 0.64
N-(5-x10p-3-(audropmerokcn)mupuann-2-un)-3-(2- | [M+1]" 422.27
IIpum. 76
IUKJIONEeHTII(EH I )a3eTHANH-3-KapOOKCcaMu I tr 0.76
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AHanuTtuyec-
ITpumep Hassanue KU€ aHHbIE
AKXMC-1
N-(5-x10p-3-(audropmerokcn)mupuaun-2-un)-3-(3- | [M+1]7 397.23
IIpum. 77
W30NPONMJINUPUIUH-2-UJT)a3eTHANH-3-KapOoKcaMu tr 0.62
Ta6aunna 20: IIpumepsr 78-1 - 78-3:
HOpumepsr 78-1 - 78-3 CHHTE3UPYIOT TMyTE€M  BOCCTAaHOBUTEIBHOTO

aMUHHUPOBaHUs, Kak onucano ans npumepa Ilpum. 11-17, ucxons usz Hpum. 72 unun
Hpum. 73. OyHKUMOHANbHBIE IPYNNbI, TAKUME KaK KUCJIOTHAs WU COIUPTOBAsl rpynna,
MOTYT OBITh 3aIMUIIEHBI COOTBETCTBYIOIIEH 3aIMUTHON rpynmnoi. Hanpumep, CioxHbIE

3¢puper ompursitor ¢ momombr 2 H. LiOH mocne cragum BOCCTAHOBUTEIBHOIO

AMUHUPOBAHUS.
AHanutuyec-
ITpumep Hassanue KUE aHHbIE
AKXMC-1
metun 4-(3-((5-xnop-3-(audpropMeTOKCH )TUPUANH-2 - [M+1]" 524.32
ITpum. 78-1 | un)kapbamonin)-3-(2-u3onponundeHrn)azeTuinn- 1 - 0 082
R V.

uin)-2,2-guMeTUI0yTaHOAaT

4-(3-((5-xnop-3-(nudpTOPpMETOKCH ) MUPUIHH-2 -

+ +
Ipum. 78-2 | wun)kapGamonn)-3-(2-uzonponundeHu)aseTuauH-1- [M+1] 510.30

uin)-2,2-guMeTUIOyTaHOBas KUCJIOTa tr 0.76
4-(3-((5-6pom-3-(nupTOpMETOKCH )TUPUANH-2 - [M+1]" 554.28
ITpum. 78-3 | mn)kapbamon)-3-(2-uzonponundeHust)a3eTuanH-1- u 556.28
wi)-2,2-nuMeTnOyTaHOBask KUCJIOTA tr 0.78

Tadoauna 21: Hpumepsr 79-1 - 79-7

HOpumepbr 79-1 - 79-7 CUHTE3UPYIOT C MNOMOINBI AMHAHOTO COYETAHUS U3
HOpum. 70, Hpum. 71, Hpum. 72, Mpum. 73 nmu IHpum. 74 u auunaxiopuna Wiu
kapOoHoBo#i kuciorel B mnpucyrctsun EDC/HOBt, unu T3P u oprammdeckoro
ocHoBaHus (Hampumep, DIPEA, nupunun). @yHKIMOHAIbHBIE TPYIIbI, TaKHE Kak
KHCJIOTHAsE WM CHHUPTOBAs TPyNIa, MOTyT OBITh 3aLIUIIEHBl COOTBETCTBYIOIIEH
3amuTHOU rpynmnoi. Hampumep, cioxkHble 3GUpHl OMBUISIOT ¢ momombso 2 H. LiIOH

nocje CtTaauu BOCCTAHOBUTCJIBHOIO aMUHUPOBAHUA.

AHanutuyec-
ITpumep Hassanue KU€ JaHHbIE
KXMC-1
metun 4-(3-((5-6pom-3-(nudropmerokcn)mupunun- | [M+1]" 582.28
ITpum. 79-1 | 2-un)kapbamonn)-3-(2-u3onponundeHmn)a3eTuInH- u 584.28
1-un)-2,2-pumMeTun-4-okcodyraHoar tr 1.24
ITpum. 79-2 4-(3-((5-6pom-3-(auTOPMETOKCH ) TUPUUH-2 - [M+1]" 568.24
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Ananutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
un)kapbamonn)-3-(2-u3onponuiapeHns)azeTuanuH-1- u 570.24
Wi)-2,2-nuMeTu-4-okcoOyTaHOBasI KUCJIOTA tg 1.14
4-(3-((5-xnop-3-(nudTopMeTOKCH )TUPUANH-2 - [M+1]" 52428
ITpum. 79-3 | un)kap6amonn)-3-(2-u3onponuiadeHnn)a3eTuaun-1- 112 ’
wi)-2,2-nuMeT-4-okcoOyTaHOBast KMCJIOTA R
4-(3-((5-xn10p-3-METOKCUTTUPHUANH-2 - +
IMpum. 79-4 | un)kapbamornn)-3-(2-uzonponuid eHrn)a3zeTuauH- 1 - [M+tl] 1 %868'30
wi)-2,2-nuMeTII-4-0KCOOyTaHOBAasE KUCJIOTA R
4-(3-((5-6poM-3-MeTOKCUTIUPHUTHH-2- [M+1]" 532.26
IMpum. 79-5 | un)kapbamornn)-3-(2-uzonponrid eHrn)a3zeTuant- 1 - u 534.26
ui)-2,2-nuMeTuI-4-0KkcoOyTaHOBAsI KUCJIOTA tr 1.08
4-(3-((3-(nupTOPMETOKCH )-5-METUNTTHPUAUH-2 - [M+1]" 504.30
IMpum. 79-6 | un)kapbamornn)-3-(2-uzonponrideHrn)a3eTuinH-1 - t 1.06 '
ui)-2,2-guMeTuiI-4-0KkcoOyTaHOBAasi KUCJIOTA R
1-(2-(3-((3-(mupTOpMETOKCH )-5-METUITTUPUAUH-2 - [M+1]* 516.40
IIpum. 79-7 | un)kapbamornn)-3-(2-uzonponuid eHrn)a3zeTunH- 1 - '

1J1)-2-0KCO3TUI) HUKI00yTaH-1-KapOOHOBAs KHUCJIOTA

tr 1.08

Tadauna 22: lIpumepsr 80-1 u 80-2

IIpumepsr 80-1 u 80-2 CHHTE3UPYIOT, UCNOJIB3Yysl METOAUKY, OMHCAHHYIO IJIs

Hpum. 13-1 - 13-27, ucxoas u3 lipum. 74.

Ananuruuec-
ITpumep Hassanue KU€ TaHHbIE
KXMC-1
6ensun 3-((3-((3-(nudTopMeTOKCH)-5-METUITUPUIUH - +
[M+1]" 602.36
ITpum. 80-1 | 2-wm)kapbamonin)-3-(2-u3onponrindeHnn)a3eTuant-1- te 130
WJ1)Cynb(MOHUI ) TPOMaHoaT R
3-((3-((3-(mupTOpMETOKCH )-5-METUITTHPUANH-2 - [M+1]° 512.27
IMpum. 80-2 | wmm)kapbamomnn)-3-(2-u3onponuindeHui)a3eTuann- 1 -

WJ1)Cy b OHUIT)IPONAHOBASI KUCIOTA

tr 1.05

Tadauna 23: lpumepsr 81-1 - 81-5:

Hpumepsr 81-1 - 81-5 CUHTE3UPYIOT B COOTBETCTBUU C METOAMKON, OMUCAHHOU

s Hpum. 15-5, ucxoas usz Hpum. 70, HHpum. 71, llpum. 72, HHpum. 73, llpum. 75,

IIpum. 76 unu lpum. 77.

AHanutuuec-
ITpumep Hassanue KU€ JaHHbIE
AKXMC-1
N-(5-x10p-3-MeTOKCUMTUPUANH-2-11T)-3-(2- [M+1]" 439.27
ITpum. 81-1 nzonponuindenun)-1-cynppamonnazeTuaun-3- 0 0.99
kapOokcamMun R
ITpum. 81-2 N-(5-0poM-3-MeTOKCUNTUPUANH-2-1JT)-3-(2- [M+1]" 483.10
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AHanuTtuuec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
nzonponuiapenun)-1-cynpdpamonnazeTuann-3- u 485.10
kapOokcamMun tg 1.00
N-(5-x10p-3-(audpTopMeTOKCH ) MUpUANH-2-1i)-3-(2- [IM+1]" 475.22
ITpum. 81-3 nsonponuiadpenun)-1-cynbpamMmonnazeTuint-3- . 1.06
KapbokcamMun R
N-(5-6pom-3-(nudpTopMeTOKCH )TUPUIAUH-2-1JT)-3-(2- [M+1]° 521.20
ITpum. 81-4 uzonponuiadpenun)-1-cyrpdhamonnazeTuaun-3- 12
KapOoKcamMun R
N-(3,5-numeroxkcunupuauu-2-umn)-3-(2- [M+1]" 43531
ITpum. 81-5 nzonponuidenun)-1-cynbpamonnazeTuaun-3- t 0.90
kapbokcamMun R
N-(5-xnop-3-(audTopmerokcu)mupuann-2-mi)-3-(2- +
[M+1]" 501.23
IIpum. 81-6 HUKJIONeHTUIGeHun)-1-cynpdpamonnazeTuann-3- 0 1.15
kapbokcamMun R
N-(5-xn0p-3-(nudTopmerokcn)nupuauH-2-uin)-3-(3- +
[M+1]" 476.14
[Mpum. 81-7 | uzonponuanupuauH-2-un)-1-cyapdpamonnazeTuaua-3-

kapbokcamMun

tr 0.98

Tadnauuna 24: llpumepsr 82-1 u 82-2

IIpumepsr 82-1 u 82-2 cuHTE3UpPYyOT U3 U3onuaHarouukiaonponana u lMpum. 72

unu Ilpum. 73, ucnonszys Meroa A, onucanseiii 1as lpum. 17-2.

ITpumep Hassanue MeToA | AHanmuTH4dec-
KM€ TaHHbIE
KXMC-1
ITpum. 82-1 | N3-(5-xmop-3-(aupTOpMETOKCH )TUPUIUH-2 - A [M+1]"
mi)-N1-uuknonponun-3-(2- 479.29
usonponuidenmn)azeTuaun-1,3- tg 1.09
nukapOoKcaMun
IMpum. 82-2 | N3-(5-6pomM-3-(nupTOPMETOKCH ) TUPHUIANH-2 - A [M+1]"
un)-N1-uuknonponui-3-(2- 52324 u
nzonponuiadpeHua)azeTuany-1,3- 525.24
nukapOokcaMun tr 1.10

Tadauna 25: lIpumepsr 83-1 - 83-3

ITpumepsr 83-1 - 83-3 cunrtesupyrwT us Illpum. 74, ucnonp3ys MeETOOUKY,

onucanuyw ansa lpum. 14-1.

AHanutuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
2-metokcu-2-okcoatuna 3-((3-(aupropmerokcu)-5- [M+1]" 492.30
ITpum. 83-1 METHJINTUPUANH-2-Ua)kapbamoni)-3-(2- o 1.13
n3onponuiadpeHn)a3eTuanH- 1 -kapbokcuiaT R
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AHanuTtuyec-
ITpumep Hassanue KU€ aHHbIE
KXMC-1
2-((3-((3-(mupTopMeTOKCH )-5-METUITTUPUANH-2 - [M+1]" 478.30
ITpum. 83-2 | un)kap6amoni)-3-(2-u3onponrindeHun)aseTuaun-1- . 1.04
rR L.

KapOOHMUII)OKCH)YKCYCHAsl KHCJIOTA

1-((3-((3-(mupTOpMETOKCH )-5-METUITTUPUANH-2 -
un)kapbamonn)-3-(2-uzonponundennn)aseruaus-1- | [M+1]" 518.32

Hpum. 83-3 KapOOHMIT)OKCH ) LIUKIOTIpOomaH-1-kapOoHoBas tr 1.09
KHCJIOTA
Hpumep 84: N-(3-(nupropmeroxcu)-S-MeTHINUPUAHH-2-HIT)-3-(2-

mzonponuadennna)-1-(4-oxco-4,5S-auruapooxcaszo-2-uia)azeTuaAuH-3-
KapookcamMujg

N-(3-(AudTopmerokcn)-S-MeTmanupuaua-2-ui)-3-(2-uzonponunperun)-1-(4-
0KCO-4,5-TUruapooKca3on-2-mi)azeTuann-3-kapookcamun llpum. 84 cuHTE3UPYIOT U3
IIpum. 74, ucnonb3yst Metoauky, onucanuywo aias Hpum. 19. KXMC-1: tg = 0.97
muH, [M+1]" 459.31.

Ccobinounbiii llpumep 85: N-(2-meTokcunupuauH-3-ua)-3-peHunaa3eTHAUH-3-
Kapookcamujg

1) PacrBop mpomexyrouHoro coenuneHus I-2 (678 mr, 1.61 mmons) B TI'®
(30 mn) uw MeOH (60 min) nerasupyroT aproHoM. 3aTreM aA00aBIAIOT TUIPOKCHUT
najnanus (210 Mr) u peakiMOHHYIO0 CMeCh THAPUPYIOT IPU aTMOC(HEPHOM J1aBIECHUHU B
teueHne 2 4. Cmecr (unbTpyroT yepe3 HaOuBky uenauta. HaOuBKy mHpOMBIBAIOT
cmecrto TI'®@/MeOH (1:1) u opraHuYeckuil pacTBOP KOHLUEHTPUPYIOT B BaKyyMe C
nojyueHueM 3-(peHuna3zeTuanH-3-kapOoHoBOH KUCIOTHI (271 mr, 95%). ITocnenHo0
(271 mr, 1.53 mmonb) pactBopsitor B cmecu TI'®/Boga (60/10 mur), u noOaBisioT
DIPEA (1.05 miu) ¢ mocnenyromum pobasnenuem Boc,O (334 wmr, 1.53 mmounb).
Cnycrss 2 yaca JjeTy4yde BeIleCTBa YHApUBAIOT M OCTABLIMKCS BOAHBIH pPacTBOP
3KcTparupyroT ¢ momombo JIXM (20 mu, 3atem 3x10 mi). OpraHudeckue 3KCTPAKThI
o0bennHAIT U ynapuBaroT. OcTaTok ouMIIAKT ¢ nmomomblo npen-BIXX (ycnosus
npen-B2XXX-1) ¢ mnonyuennem 1-(mpem-OytoxcukapOonmn)-3-peHnnazeTuaun-3-
KapOOHOBOI KHUCIOTHI B BHAE OeNOro TBepmoro semectsa (340 wmr, Bexon 80%). 'H
SAMP (400 MTI'u, CDCl3) 6: 7.43-7.37 (m, 2 H), 7.36-7.30 (m, 3 H), 4.63 (d, J = 8.7
I'm, 2H), 434 (d,/J=8.7Tmn, 2 H).

2) 1-Boc-3-denunazernann-3-kapOOHOBYIO KHCIIOTY COYETaIT c

KOMMEPUCCKHU AOCTYIIHBIM 2-M€TOKCI/IHI/IpI/II[I/IH-3-aMI/IHOM B YCIOBUAX
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POCI;/Pyr/IM®A ¢ mnocneayrouum cHAtueM Boc-zamutsel ¢ nmomompeio TOV ¢
NOJIyYeHUEM YKa3aHHOTO B 3arojioBke coenuHenus Ilpum. 85 B Bune Genoro TBepaoro
semecTBa. JKXMC-1: tg = 0.49 mun, [M+1]" 284.18.

Ccplnounpii IIpumep  86: 1-(N-(2-meTokcudTna)cyabpamona)-N-(2-
MeTOKCHNUPHUAHH-3-U1)-3-PpeHnna3eTHANH-3-KapOoKkcaMua

1-(N-(2-Metokcustun)cyabdamont)-N-(2-MeTOKCUTUPUIUH-3 -1JT)-3 -
benunaszerunuH-3-kapookcamun Ipum. 86 nonyuaror u3 [pum. 85 mo anamoruu ¢
Mpum. 15-1. XKXMC-1: 0.97 mun, [M+1]"421.30. 'H AMP (400 MI'y, CDCl;) 6: 8.59
(d,/J=78Tu, 1 H), 785(d, J=4.8Tu, 1 H), 7.61 (s, 1 H), 7.55-7.47 (m, 2 H), 7.47-
7.40 (m, 1 H), 735(d, J=7.7Tu, 2H), 6.90 (dd, /1 =5.1 T, J,=7.7Tu, 1 H), 4.67
(t, /J=58Tu, 1 H),463(d,/J=76Tu,2H), 437, J=76Tnu,2H), 3.85(s, 3 H),
3.53(t,/J=49Tn, 2 H), 3.40-3.31 (m, 5 H).

buosornueckue aHaIH3bI

AHAaU3 peKpyYTHHra 0eTa-appecTHHA C HeJiblo onpeaeyeHus 3HadeHuil 1Csy
ayas1s LPAR; genoBeka

Knerku Tango'™ EDG2-bla U20S mnonyuaor ot Invitrogen. DTu kmetkwm
conepxat k/IHK peuentopa LPA; uenoBeka, cBA3aHHYKO ¢ caTom mpoteassl TEV, u
daxtop Tpanckpunuun Gal4-VP16, BcTpoenusiii B Takyo Tango ™V GPCR-bla U20S
PONMTENBCKYIO KJIETOYHYIO JIMHUIO. DTa POAUTENbCKAs KJIETOYHAsl JIMHUSA CTA0OUIbHO
JKCIpeccupyeT ciauThii Oenok Oera-appectun/mporeasa TEV u pemoptepHblii reH
Oerta-naktamasel (bla) mox xoHTposem snementa otBeta UAS. Ilocne cBsi3biBaHUS
LPA (aronuct), peuentop LPA; akTUBUpPyeTCs, YTO MPUBOAUT K PEKPYTHHTY
appPEeCTUH-TIPOTEA3bI U MPOTEOJTUTHIECKOMY BBICBOOOKICHUIO baxTopa
TpaHCKpUNUUHU. 3aTeM (AaKTOp TPAHCKPUNLHMH pPEryjIupyeT TPaHCKPHUILUI Oera-
JAKTaMa3HOW PEemopTePHON KOHCTPYKLHUHU, YTO U3MEPSIIOT npu nobaBieHun cyocTpaTa
JKUBBIX KJIETOK.

10°000 knmerox Tango'™ EDG2-bla U20S BbiceBarOT B 384-IyHOUHBIH UepHbIit
IUTAaHIIET ¢ npo3padHbiM nHOM B 30 Mkn cpenwr Freestyle 293 Expression Medium
(Invitrogen) u wunaKYyOuMpyroT B TeueHue 20 u mpu 37°C, 5% CO,. C unensro
BBIMTOJTHEHHSI aHAJIM30B HA aHTArOHU3M, NOOABISIOT 5 MKJ Ha JYHKY TECTHPYEMOTO
coenuHenus (cepusi passemenuii B cmecu JIMCO/cpena Freestyle 293 Expression
Medium/0.1% BSA 0e3 sxupHbx kuciaor (Sigma)) uaum OydepHbIi KOHTPOIb, H
uHKyOupyroT B Teuenue 30 mun npu 37°C, 5% CO,. HobasnsaroT 5 Mkia Ha 1yHKY LPA

18:1 (xoHeunas konHueHtpanus 500 HM) (pactBop B cMmecu cpena Freestyle 293
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Expression Medium/0.1% BSA 06e3 skupHbix kuciaor (Sigma)) W ImIaHmeT
uHKyOupyror B TedeHue 16 u mpu 37°C, 5% CO,. 3areM KJIETKH B TEMHOTE
HarpyxatT cyberparom LiveBLAzer-FRET™ B/G Substrate (Invitrogen) B Teuenmue
2 4 ¥ u3MepsOT ucnyckaHue ¢uayopecueHuuu npu 460 HM u 530 HM, HUCHONB3ys
mwianmer-punep SynergyMx (BioTek). Ilocne Bbiuntanus ¢gona m3 oOOUX KaHaIOB,
pPaCCUMTBHIBAIOT COOTHOLIEHHWE 3HA4YeHUU ucnyckanus npu 460/530 HM mis Kaxaoi
JYHKH, 3aT€M CTPOST rpaduk U MOATOHSIOT €ro K 4-mapamMeTpuuecKoi JOTHCTHYECKOU
byukuuu ¢ nonydenueM 3HadeHuil [Csg. ICso mpencraBisier co0Ol KOHLEHTPAIUIO
AHTAarOHHUCTA, UHrUOUPYOIMY 50% MakCHMaJbHOTO OTBETA.

bbutn u3MepeHbl 3HAYEHUS AHTATOHUCTHYECKOW akTUBHOCTH (3HadyeHus I[Csg)
NPUBEIEHHBIX B KayecTBE INPHUMEPOB COEJUHEHUH, YMNOMSHYTble 3Hau4YeHUs
AHTarOHHCTUYECKOW aKTUBHOCTHU MpeacTaBieHsl B Tabnume 26.

Tao6auua 26: 1Cs

HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1

[EM] [HM] [uM]

1 421 12-36 21 14-6 143

2 320 12-37 22 14-7 79

3 10 12-38 25 14-8 14

4 8 12-39 481 14-9 42
4-1 19 12-40 60 14-10 4
5 594 12-41 69 14-11 127
6 84 12-42 71 14-12 5
6-1 605 12-43 106 14-13 29
7 413 12-44 79 14-14 30
8 338 12-45 61 15-1 5
9 163 12-46 556 15-2 7
10 7 12-47 59 15-3 11
11-1 6 12-48 9 15-4 15
11-2 5 12-49 30 15-5 1.3
11-3 32 12-50 9 15-6 10
11-4 5 12-51 360 15-7 4
11-5 29 12-52 9 15-8 4
11-6 11 12-53 17 15-9 10
11-7 13 12-54 10 15-10 10
11-8 55 12-55 3 15-11 6
11-9 14 12-56 7 15-12 25
11-10 12 12-57 17 15-13 11
11-11 5 12-58 10 15-14 2
11-12 22 12-59 10 15-15 10
11-13 16 12-60 58 15-16 50
11-14 14 12-61 276 15-17 31
11-15 22 12-62 65 15-18 7
11-16 4 12-63 10 16-1 69
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HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1
[EM] [HM] [uM]
11-17 48 12-64 19 16-2 158
11-18 8 12-65 3 16-3 83
11-19 14 12-66 12 16-4 120
11-20 6 12-67 75 16-5 47
11-21 60 12-68 33 17-1 18
11-22 108 12-69 230 17-2 12
11-23 775 12-70 60 17-3 8
11-24 280 12-71 10 17-4 34
11-25 20 12-72 4 17-5 41
11-26 400 12-73 7 17-6 9
11-27 38 12-74 97 17-7 26
11-28 12 12-75 50 17-8 4
11-29 11 12-76 7 17-9 48
11-30 98 12-77 31 17-10 13
11-31 7 12-78 27 17-11 46
11-32 805 12-79 15 17-12 11
11-33 8 12-80 18 17-13 25
11-34 79 12-81 34 17-14 7
11-35 43 12-82 6 17-15 16
11-36 9 12-83 24 17-16 9
11-37 6 12-84 51 17-17 12
11-38 270 12-85 140 17-18 6
11-39 10 12-86 27 17-19 7
11-40 270 12-87 41 17-20 11
11-41 67 12-88 5 17-21 5
11-42 43 12-89 2 17-22 9
11-43 310 12-90 14 17-23 5
11-44 5 12-91 5 17-24 86
11-45 64 12-92 110 17-25 270
11-46 17 12-93 7 17-26 240
11-47 41 12-94 51 17-27 210
11-48 304 12-95 14 18-1 16
11-49 547 12-96 34 18-2 6
11-50 47 12-97 13 18-3 7
11-51 41 12-98 26 18-4 31
11-52 79 12-99 16 18-5 11
11-53 115 12-100 23 18-6 10
11-54 95 12-101 83 18-7 12
11-55 142 12-102 12 18-8 10
11-56 64 12-103 19 18-9 11
11-57 12 12-104 41 18-10 120
11-58 68 12-105 54 18-11 34
11-59 38 12-106 59 18-12 11
11-60 47 12-107 150 18-13 17
11-61 39 12-108 28 18-14 560
11-62 48 12-109 20 18-15 47
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HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1
[EM] [HM] [uM]
11-63 92 12-110 66 18-16 2
11-64 63 12-111 18 18-17 8
11-65 315 12-112 39 18-18 1
11-66 14 12-113 53 18-19 2
11-67 326 12-114 2675 18-20 2
11-68 23 12-115 7 18-21 10
11-69 15 12-116 63 18-22 1
11-70 69 12-117 7 18-23 4
11-71 7 12-118 30 18-24 2
11-72 52 12-119 35 18-25 5
11-73 46 12-120 11 18-26 48
11-74 28 12-121 310 18-27 10
11-75 29 12-122 15 18-28 6
11-76 18 12-123 41 18-29 71
11-77 4.6 12-124 56 18-30 41
11-78 191 12-125 35 18-31 20
11-79 19 12-126 46 18-32 34
11-80 297 12-127 43 18-33 3
11-81 88 12-128 10 18-34 3
11-82 193 12-129 58 18-35 30
11-83 20 12-130 48 18-36 16
11-84 45 12-131 640 19 4
11-85 191 12-132 35 20 37
11-86 10 12-133 140 21 12
11-87 26 12-134 6 22 21
11-88 6 12-135 8 23 664
11-89 73 12-136 9 24 31
11-90 45 12-137 225 25 8.6
11-91 46 12-138 43 26 235
11-92 44 12-139 165 27 13
11-93 65 12-140 122 28 23
11-94 64 12-141 204 29 420
11-95 15 12-142 18 30 33
12-1 15 13-1 7 31-1 19
12-2 10 13-2 7 31-2 6
12-3 16 13-3 14 31-3 )
12-4 20 13-4 10 31-4 89
12-5 14 13-5 4 31-5 14
12-6 13 13-6 26 31-6 185
12-7 13 13-7 17 31-7 8
12-8 10 13-8 7 32 447
12-9 27 13-9 37 33 33
12-10 155 13-10 20 34 142
12-11 7 13-11 366 35 75
12-12 7 13-12 4 36 8
12-13 17 13-13 1755 37 112
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HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1 HpI/IMep IC50 LPAR1
[EM] [EM] [EM]
12-14 7 13-14 10 38 287
12-15 36 13-15 280 39-1 51
12-16 9 13-16 16 39-2 15
12-17 25 13-17 7.0 39-3 40
12-18 25 13-18 72 39-4 5
12-19 17 13-19 55 39-5 10
12-20 2 13-20 18 39-6 56
12-21 5.6 13-21 14 40 29
12-22 7 13-22 270 41 96
12-23 21 13-23 100 42 7
12-24 19 13-24 750 43 14
12-25 15 13-25 400 44 155
12-26 7 13-26 25 45 63
12-27 4 13-27 28 46 100
12-28 222 13-28 110 47 95
12-29 32 13-29 10 48 103
12-30 25 13-30 49 49 44
12-31 337 14-1 12 50 68
12-32 1715 14-2 4.3 51 80
12-33 10 14-3 6 52 51
12-34 33 14-4 16 53 17
12-35 41 14-5 9
54 69 71 564 80-1 55
55 44 72 15 80-2 110
56 8 73 10 81-1 15
57 54 74 486 81-2 13
58 48 75 4380 81-3 2
59 270 76 19 81-4 2
60 333 77 1030 81-5 63
61 70 78-1 457 81-6 22
62 3 78-2 17 81-7 5
63 8 78-3 13 82-1 3
64 15 79-1 65 82-2 3
65 37 79-2 11 83-1 74
66 1660 79-3 17 83-2 88
67 82 79-4 123 83-3 76
68 7620 79-5 104 84 310
69 27 79-6 200
70 866 79-7 61
Cchi. >10 000 Cchl. >10 000
npumep 85 npumep 86

Ouenka 3¢ dexTuBHOCTH in VIVO

Db dexTUBHOCTD

in vivo coepuHenuit Qopmyn (I),

(I) m (III) wmoxHO

ONpPEaACIUTb, UCIOJIB3Ys MBINIMHYIO MOACJIb MPOMNOTEBAHHUA KXHUAKOCTU YE€PE3 COCYAbI
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koxu, BbI3BaHHOro LPA. Camkam wmbimeii Balb/c BBomst nubo HocuTenb, nudO
TeCTHpyeMoe coenuHeHue (1m/0) mo MeHbIneld Mmepe 3a | 4 10 BBemeHUs Mapkepa
anpOyMuHa - cuHero DBaHca (50 mr/kr, B/B, 0.9% NaCl) u nocneayrouei CTUMYIALUN
¢ nomompbro LPA (5 wmkr, B/k). Uepe3 30 MUHYT, MbllIed YMEpLIBJISIOT NyTEM
uHragamuu CO,. JIMCKM KOXH U3 MeCT HHBEKUMH yHalsdloT, AUTepUpyroT B
dopmamune (500 mka, 37°C, 24 41), U comepKkaHUe CHHEr0 DBaHCAa KOJMYECTBEHHOTO
OTpPEeNeNsI0T C MOMOIIBI0 KOJOPUMETPHUYECKOro aHaiu3a. Pe3ynbTaThl BbIpakarT B
BHUJI€ KOJIMYECTBA CHHEro JBAHCA, NPOHMUKIIEro M3 COCYJOB B TKaHHU, U3 pacueTa Ha
OJMH TUCK KOXU (MKI/IHCK).

Hanpuwmep, coenunenue llpum. 12-21, nocie nepopajbHOrO BBEAEHUS MbIIIaM B
no3upoBke 100 MI/Kr, MO CpPaBHEHHIO C TPYNIOH XKUBOTHBIX, MOJYYaBIIHX TOJBKO
HOCHUTEJb, cIOCOOHO 3(p(heKTHBHO CHUKATH BbI3BaHHOE LPA mpomnoreBaHHe JKHAKOCTH
yepe3 cocyabpl. CHUKEHHE NPOMOTEBAHUA XUJIKOCTH 4Yepe3 COCYAbl MO CPaBHEHUIO C

IpynInoN HOCUTENs COCTaBIsAno > 60%.



10

15

20

25

179

OOPMVYIJIA U30BPETEHM A

1. Coenunenne popmynsl (1)

V\ll
R2
®opmyaa (I),
rue
. W npencrasiset coboli N, u Z npencrasiuser coboit CH; unu
. Z npencrasiysier cobort N, u W npencrasiser coboii CH;

R' o3Hauaer Bomopox wiu dprop;

R’ 03HauaeT BOXOPOX, TallOTeH, METHII, 3THJI, METOKCH HIIH 3TOKCH

R’ o3Hauaer C,.3-ankokcu unu C.3-pTOpaakokcu;

Ar! npeactasiseT coOoii (eHus, unu 6-4JIeHHBIH TreTepoapuii, COAep KaIIHil
ONMH WM IBAa aTOMA a30Ta, Ile yKasaHHas rpymnma Ar' samemena nmocpexctsoMm R* u
RS, rie

o R* osmawaer w-mpommn, wusomponmi, C3.g-HUKJIOAJKHI, HEOOSI3aTeNbHO
coep Kallui KOJBLEBOW aTOM KUCJIOPOAa, UM LUKJIONEHT-1-eH-1-u; u

. R® npencrasiaser cob6oil ONMH 3aMECTHTENb, HE3aBHCHMO BHIOPAHHBIH M3
BOJOpona, GTopa, METHIIA HJTH METOKCH;

m ¥ N He3aBHCUMO MPEACTABISIIOT OO0 1enoe uynucio 1 unu 2; u

rpymnma -L-R® npexcrasuser coGoit

o BOJIOPOJ;

° -C.4-aJIKu;

. -Co-¢-ankuneH-Csg-uuknoankuna, rtae  C3.6-LIUKJIOANKUI  HE3aBUCHUMO
He3aMelleH WJIH MOHO3aMeIleH raJloTeHOM;

° -CO-H;
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1 11 11 o
. -L'-CO-R“", rze R mesasucumo npencrasiasgeT coboil runpokcu; -O-

2

11 12
oensun, -0O-C).¢-ankun, C;-propankui;, wuim NRMRM?. 16 nesasucumo RM!

;
osnagaer Bomopox uin Cp4-amkuia, u RN'? osmauaer sogopon, Ci.g-amkui, -SO,-C.6-
aJKUJI WU -O-ROH, rne R®! wesasucumo npexncrasiseT coboit Bogopon, Ci.-ankmuiu,
U OEH3UII, U

-L'- HesaBuCHMO npeacTaBisieT coOoi

»  -Cig¢-ankunen-, -CO-Cig-ankunen-, -SO,-Cig-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuneH-;

> -Ci.¢-ankunen-, -CO-Cig¢-ankunen- win -S0,-C,.¢-alkuieH-; Trae B
BBIIEYKA3aHHBIX Trpynmnax yka3aHHbli C).¢-alKUJeH HEe3aBUCUMO MOHO3aMelleH

13 14
ruapokcu, Ciz-ankokcu, -0-CO-Ci.4-ankuiom wuiu NRNURNH.

2

rIe He3aBUCUMO
N13 N14
R o3nauaer Bomopon unu Cig-ankua, u R o3HauaeT Bogopox, Ci.4-alKUIl WU
-C0O-0-C4-ankuu,

»  -Cye-ankunen-, -CO-C,g-ankunen- wunu -S0O,-C,-alKuneH-; Trae B
BBIIEYKA3aHHBIX  rpynmax  yka3aHHbld  Cj.6-aJIKUJIEH  HE3aBUCHMO  SIBJISIETCS
OVW3aMEeUIeHHbIM, TAe 3aMEeCTUTEJM HEe3aBUCHUMO BBIOUPAIOT U3 THUIPOKCU U

_NRNISRNIG,

3

rIe HE3aBHCHUMO RMS osnauaer Bopopon wunu Cj.4-ankuia, u RN1¢
o3Hauaet Bogopon, Ci.g-ankun unu -CO-0-C,4-ankuu,

»  -Co.g-ankunen-Cs.g-uuknoankunaeH-Cog-ankunen-, -CO-Co.4-ankunen-Cs._g-
uukjaoankuneH-Co.q-ankuner-, -SO;,-Co.g-ankunen-Cs.g-nukaoankuneH-Co.4-alKuIeH-,
-CO-NH-Cg.4-ankunen-Cs.g-nukiaoankuieH-Coy4-ankuiaeH- unu -CO-0-Cy.4-anKkuiaeH-

C;_g-nuknoankuiieH-Cy.4-aKUIEH-;

> -C0-4-aJ1KI/IJIeH-Cy1-C0.4-aJ'IKI/IJ'IeH-, -CO-Co.4-aJ'IKI/IJ'IeH-Cyl-C0-4-aJ1KI/I.IIeH-,
-CO-0-Cy.4-ankunen-Cy'-Co4-ankunen-, -CO-NH-Co4-ankunen-Cy'-Co.4-ankuies-,
-SOz-Co.4-aJIKI/IJIeH-Cyl-C0-4-aJ'IKI/IJ'IeH- AN -SOz-NH-C0-4-aJ'IKI/IJIeH-Cy1-C0.4-

AJIKMJIEH-, TIE Cy1 He3aBUCUMO TmpeacTasiisieT coboi Cj3.¢-TeTepOIUKIIOANKHUIIEH,
coaep Kalluil OAWH KOJbLEBONW aTOM KUCJIOPOAA WU OAMH KOJIBLIEBOW aTOM a30Ta, Irae
yKa3aHHBIA KOJBLEBOW a30T, B Cly4Yae €CIU OH HMeeT CBOOOIHYHK BaJIEHTHOCTD,
HE3aBUCHUMO He3zaMelleH ujn MoHo3aMelneH Cq_4-ankuaoM uiau -CO-0-C_4-ankuiaom;

> -Cyy-ankunen-0-C,4-ankuneH-0-C4-ankunen- unu -CO-Ci4-ankuneH-0O-
Cj.4-ankuneH-0-C, 4-aJKuieH-;

> -C2-4-aJ1KI/IJ'IeH-X11-C1.4-aJ'IKI/IJ'IeH-, -CO-O-C2-4-aJ'IKI/IJ'IeH-X11-C1-4-aJIKI/IJ'IeH-,
-CO-NH-Cj4-ankunen-X'"'-C | 4-ankumnen- WU -S0,-NH-C;.4-ankunen-X"'-Cy.4-

11 o
AJKHUIJICH-, T'Oc X HE3aBUCHUMO IMPEACTABIIACT coboii aTom Kucjaopoaa WJIHU as3o0Ta,
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KOTOPBI  HE3aBUCHUMO He3amemleH wuian MoHo3zamemeH Cig-ankuiom, Csg-
nukiaoankuiaom unu -CO-0-C.4-alKkuiaom;

> -CO-C1-4-aJ'[KI/IJ'IeH-X12-C1-4-aJ'IKI/IJ'IeH-, -SOz-C1.4-aJ'IKI/IJ'IeH-X12-C1-4-
aJKHUJIEH- AN -CO-C1.4-a.]'IKI/I.]'IeH-XI2-C0.4-aJ'IKI/IJ'IeH-C3.6-LII/IKJ'10aJ'IKI/IJ1€H-C0.4-
ankuieH-; rae X'2 He3aBHCHMO npenacraBiseT co0OW aTOM KHUCIOpOAa MJIM a30Ta,
KOTOPBbI HE3aBHCUMO He3aMelleH wuau MoHo3zamerneH Cig-ankunom, Cs.e-
nukgoankuiaoMm, -CO-0-C; g-ankunom unu Ci3-aakokcu-Cy.4-aIKHUIOM;

> -C2_4-anKHneH-X13-C1-4-am<1/meH-; rne X npencrapisier coboii -NH-CO-,

n rac YKaSaHHbIﬁ C2-4-a.]'IKI/I.]'IeH HE€3aBHUCHUMO HeE€3aMCII€H HNJIW MOHO3aMCIICH

THAPOKCH;
14 14 .
»  -Cpg4-ankunen-X -Cj4-ankujieH-; roe X = npencrasiser coboit -CO-NH-;
> -CO-Cys-ankenunen- uin -SO;,-C; ¢-aJIKEHUIEH-, UIU

»  -CO-Cye-dTOpankuieH-,

° -Lz-m):[poxcn; rae -L2- npencrasiseT coboi

»  -CO-C¢-ankunen- wunu -SO,-Ce-ankuieH-; TrAe B BbllIeyKa3aHHBIX
rpynmnax yka3aHHbld Cj.¢-aJIKHJIEH HE3aBHCUMO He3aMElIeH WM MOHO3aMelleH

21 22 21
rugpokcu, Ci-propankumom mam -NRVIRN roe Hesasmcumo RM' o3mauaer

,
Bopopon uinu Cj.4-ankui, u RM?? o3Hauaer Bogopon, Ciy-ankun unu -CO-0-Cy4-
AJIKWT,

»  -Cye-ankunen-, -CO-0-Cj,4-ankunen-, -CO-NH-C;,.¢-ankunes- unu -SO;-
NH-C,.¢-ankuneH-, rae B BbIIIeYKa3aHHBIX rpynmnax ykasaHHbl Cj.¢-alKuJIeH
HE3aBUCHMO HeE3aMeIleH WJIH MOHo3amelleH ruapokcu, Ci-propankuiom wuau

23 24 23 N24
-NRMN*RN rae HesaBucumo RV osHauaer Bopopon wunu Cj.4-ankun, u R

2

o3Hauaet Bogopon, Cig4-ankun unu -CO-0-C;4-ankuu,

> -Co.g-ankunen-Cs_g-nuknoankuineH-Co.g-ankunen-, -CO-Cy4-ankunen-Cs g-
nukioankuineH-Co4-aJKuiaeH- AN -SO,-Coy-ankunen-Cs g-nuknoankuieH-Co.4-
AJIKUJIEH-]

>  -Cog-ankunen-Cy’-Co4-ankunen-, -CO-Coy-ankuaen-Cy>-Co.q4-anKuneH-

AU -S02-Co.4-aJIKI/IJ'IeH-Cyz-C0.4-aJ'IKI/IJ'IeH-; rmue Cy2 HE3aBHCHUMO MPEACTaBIsIET COOOMU
C3.6-TETEepOIUKIIOANKUIICHOBYIO TPYINy, COAEPXKAMYI OJUH KOJBIEBOH aToMm
KUCJIOPOJa WU OJIHWH KOJIbIIEBOW aTOM a30Ta; Il YKa3aHHBIA KOJIBIEBOW a30T, B
clly4ae eclii OH HMeeT CBOOOJHYI BaJIEHTHOCTb, HE3aBHCHMO HE3aMeINeH WU

MoHo3amemeH Ci.4-ankunom unu -CO-0-Cy_4-ankunom;
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»  -Cyy-anxuneH-(0-Cy.4-aTKUIEH )p- WA -CO-Cy.4-ankunen-(0-Cy.4-
aJKUJIEH)y-; TA€ P HE3aBUCUMO INpeNCcTaBiseT co0oil nenoe yucao 1 unu 2;

> -C2-4-aJ1KI/IJ'[eH-XZI-Cz.4-aJ'IKI/IJ'IeH-; rne X! npencTasiseT co0oil arom
a30Ta, KOTOpbI He3zaMelneH uiau MoHo3zamewmeH C.4-ankuioM, Cj;.¢-LHHKIOATKUIOM
mnu -CO-0-C1.4-aJKUIOM;

> -CO-C1-4-aJIKI/I.IIeH-X22-C2-4-aJIKI/IJ'IeH-, -CO-C1.4-aHKI/IHeH-X22-C1-4-
ankuineH-Cs.¢-IIUKIJIOANKUIIEH- WU -SOz-C1.4-aJ'IKI/IJ'IeH-Xzz-C2-4-aJIKI/IJIeH-; rne X232
npeacTaBiasier co0OW  aTOM  a30Ta, KOTOPBIH HE3aBUCHMO HE3aMeIleH WU
MoHo3aMmemeH Ci.4-ankunoM, Cs.g-muknoankuiom unn -CO-0-C;_4-ankunom;

>  -Chy-ankunen-X>2-C4-ankunen-; roe X npencrapisier coboii -NH-CO-,
u rae ykazaHHbId C,.,-alKWjieH HEe3aBUCHMO He3aMelleH WJIH MOHO3aMeleH
TUAPOKCH,

>  -Cig-ankunen-X>*-C,4-ankunen-; rue X npencrasisier coboit -CO-NH-,
u rae ykazaHHbId Cy.4-aNKWjeH HEe3aBUCHMO He3aMelleH WJIH MOHO3aMeleH
TUAPOKCH;, WU

> 3,4-nuokconukiao0yT-1-eH-1,2-nuu;

° -L3-O-RO31, rae R%* o3nauaer -Cr4-anxun, -CO-Cy.4-ankun unu -CO-C,.
4-aJIKEHUJI, U

-L’- HezaBHCHMO TpeacTaBisieT coboil

»  -Cye-ankunen-, -CO-C;¢-ankunen- uian -SO,-C.¢-ankunen-, -CO-0-C,.¢-
ankuneH-, -CO-NH-C, g-ankunen- unu -SO,-NH-C, ¢-ankuineH-;

° -L4-NRN1RN2, rae nesasucumo RN o3mHauaer Bogopon uiau Ci4-allKWi;, |
R™ o3nauaer Bonopon; Ci.g-ankui; Cy.s-¢propankun; Cs.g-uuknoankui; C,.3-aJIKOKCHU-
Cy.4-ankunen; -CO-C,.4-ankun;, -SO;,-C_4-ankun; unu -SO,-C-pTopankun; u

-L*- HesaBucuMO mpexcTaBisieT coboil

»  -Cye¢-ankunen-, -CO-Cig-ankunen-, -SO,-Cig-ankunen-, -CO-0-C;;-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C; s-ankuneH-; uau

> -C0-4-aJII(I/IJ'IeH-Cy4-C0.4-aJ'IKI/IJ'IeH-, -CO-C0-4-aJ'IKI/IJ'IeH-Cy4-C0.4-aJIKI/IJ'IeH-
uni -SO0,-Co.4-ankmaen-Cy*-Co.q4-ankunen-; roe Cy* HezaBuCHMO mpeacTasisier coboif
C3.6-TETepOIUKIIOAJKUIICHOBYIO TPYINy, COAEPXKAMYI OJUH KOJBIEBOH aTom
KHCJIOPONa,

. LS-NRVRM,

N4 51 52
Cjy.q-anxkunen; u R7" oznauaer -CO-0-C.4-alKkun; -CO-NRMIRN

3
rne R™? osnauaer Bopopoa, Ci.g-ankun unu Cj.3-aJKOKCH-

riue RN51 " RN52

2

53 N54
HE3aBUCHMO BBIOMparOT u3 Bomopoma u Cjg-amkuma; uinm -SO,-NRVPR™* rre
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HesaBucuMo R\ 03Hauaer Bonopon wik Cj.4-alnkui, u R™* o3nauaer Bonopon, Ci.u-
ankua uan -CO-C.4-aJIku;

u -L°- HezaBucHMO mpexacTaBisier coboit

> -Cy.¢-ankunen-, -CO-C.¢-ankunen- uau -SO,-Ci¢-ankunen-, -CO-0-C;.¢-
ankujeH-, -CO-NH-C,.¢-ankunen- unu -SO,-NH-C;_¢-ankuneH-;

. -LG-N(RN“)-O-RO“, rne RN®! osnauaer Bonopon, -CO-Cj.4-ankun unu
-CO-0-C4-anxun; u R°®! HesaBucumo npencrasiseT coboit Bomopon, Ci.g-amkwui,
Ui OEH3UII,

u -L°- HezaBucumo npexcrasisier coboii

> -Cy¢-ankunen-, -CO-Cig-ankunen-, -S0,-C,¢-ankunen-, -CO-0-C;-
ankuneH-, -CO-NH-C,_¢-ankunen- unu -SO,-NH-C;_¢-ankunen-;

° -L7-NRN5RN6, rae R™ o3nauaer Bopopon unu Cj.4-aJKui, RN 03nauaer
Bonopon, Ciy-ankun, -CO-Cy-ankun, Ci.3-pTopankun win Cs¢-MUKIOATKUI, U

-L’- He3aBHCHMO TpeACTABISET COGOl

»  -CO- umm -SO,-;

. -Ls-SOZ-RSSI, rae R®®! HesaBucumo npencrasiser coboit -Cig-ankun; Ci-
dropankur; runpokcu; -NRY'RY? rre nesasucumo RY®! o3nauaer Bomopon mmm C,.
4-QJIKWI, U R™? o3nauaer Bogopon, Ci.4-ankuiu, -CO-C.¢-ankun; u

-L*- HeszaBucumo mpeacrasmsier co6oii

> -Cig-ankunen-, -CO-C,g¢-ankunaen-, -SO,-C;¢-ankunen-, -CO-0-C,¢-
ankuneH-, -CO-NH-C, s-ankunen- unu -SO,-NH-C, ¢-ankuineH-;

. -L9-HET1, rne HET' MpencTaBiasieT COO0M 5- uinu O6-4JEeHHBIN reTepoapul,
rae yKa3aHHbIN HET' He3aBHCHMO SBISIETCS HE3aMEIIEHHBIM WJIH MOHO- HJIH
OU3aMelleHHbIM, TIe 3aMeCTUTEIM He3aBUCUMO BbiOMparoT u3 Ci.4-ajKkuja; rajoreHa;
IUAHO, THUJIPOKCHU, THUIPOKCUMETHUIIA,; -Co-z-aJ'IKI/IJ'IeH-Cy91-COOR091, rie R9!
o3Hauaer Boxopoa wumu Ci4-anKuia, U TOe Cy91 npencraiser coboii Cs-
HUKJIOAJKUJIEHOBYIO TPYMIY, HWIN -Cop-ankunes-COOR???, rne R%”? osnauaer
Bonopon uinu Ci.4-ankumi; u

-L’- HeszaBHCHMO TpecTaBIsieT coboil

> -Co.g-ankunen-, -CO-Cyg-ankunen-, -S0,-Cyg¢-ankunen-, -CO-0-Ci¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankunen-;

. -LIO-C4-6-reTepouHKan, rae Cs.6-T€TEPOIUKINI HE3aBUCHMO COIEPKHUT

OJWH HJIM ABAa KOJBLEBLIX IeT€poOaToMa, HE3aBUCUMO BbI6paHHbIX U3 as3oTra, CEpPbl U
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KUCJIOPOJa;, TAe B BbIMIEYKAa3aHHBIX rpynnax yka3aHHbId C4.6-TeTEPOLUKIIUI
HE3aBUCUMO SIBJISIETCS HE3aMEIIEHHBbIM, HJIW MOHO-, IH- HJIU TPU3AMEIIEHHBIM, TIe
3aMECTHUTEJI HE3aBUCUMO BBIOMPAIOT H3:

»  OJHOTO HJIH JIBYX OKCO 3aMECTHTeJel, KaXKbli U3 KOTOPBIX MPUCOEIUHEH K
KOJIbIIEBOMY aTOMY yTIJjiepoja B ajib(a-rnojoKeHUH K KOJbLIEBOMY aTOMY a30Ta; W/UIK

»  JBYX METHJIbHBIX 3aMECTUTEJNIell, MPUCOEIMHEHHBIX K KOJIbI[EBOMY aTOMYy
yriaepona B ajabda-mojJoKEeHUH K KOJbIEBOMY aTOMYy a30Ta HJIM KOJBbIEBOMY aTOMY
KUCJIOpPOaa; u/uiu

»  IBYX OKCO 3aMeCTHUTEJIeil Ha KOJbLIEBOM aTOME CEPhI; H/HIIH

»  Cig-ankuna, Cp3-ankokcu-Cj.y-ankuna, C,.3-¢propankuna wiu -CO-C.4-
allKujia, TPUCOEIUHEHHOTO K KOJbLIEBOMY aTOMY a30Ta, HMEIINeMy CBOOOIHYIO
BaJIEHTHOCTb, U

-L'’- nesaBucumo npexncrasiser coboil

»  -Cog-ankunen-, -CO-Cog-ankunen-, -SO,;-Cog-ankunen-, -CO-0-Ci-
ankuneH-, -CO-NH-C; s-ankunen- unu -SO,-NH-C, s-ankuieH-;

. -LII-L[I/IaHO; rue -L''- npencrasisier codoit -CO-Cg-ankunen-, -SO,-C -
ankuieH unu -Coy_g-alIKHJIEH-;

° -L12-N02; rae -L'2- npencrtasiseT coboit -Cy.g-anKuneH-;

. -L13-C1-4-am<1/m; rne -LY- npencrasiser coboit -CO-, -CO-0O- unu -SO;-;

HJIN €TI0 (l)apMaI_[eBTI/I‘IeCKI/I npuemiaemas COJIib.

2. CoenuHeHue No NyHKTY 1, rae

. W mpencrasisier coGoii N, Z mnpexncrasiser coboii CH; u R? o3nawaer
BOJOPO, METHJI, METOKCH HJIH 3TOKCH; UJIH

. Z npexncrasusier coboit N, W mpexcrasmsier coGoit CH; n R” o3mauaer
XJIOp, OpOM, METHIT UJTH METOKCH;

WIH ero GapMaLeBTHYECKU MpUeMIIeMas COJb.

3 .
3. Coenunenne no nyHkty 1 unau 2, rae R” npencrasisier co00il METOKCH, HIIH
Tu(QTOPMETOKCH;

WIH ero GapMaLeBTHYECKHU ITpUeMiIeMasi COJib.
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4. CoennHeHue 1o nyHKTy 1, rae ¢pparmenr:

R3
W
i
R’ TpeCTaBIseT COOOi:
R3
NN
RN
. R!

2

1 2
rne R* o3nauaer Bomopon unu ¢prop; R” o3Hawaer Bogopon, XJIOp, METHII, 3THUII,

3
5 MeTOKCH Wi 3Tokcu; U R” o3Havaer C;.3-ankokcu unu Ci.3-QTOpanKoOKCH; UITH
R3
X
N
R2 7
o R

2

1 2
rae R o3nauaer Bomopoa; R O3HauaeT rajgoreH, METHUJ UJIU METOKCHU, H R’

o3nauaet C;.3-ankokcu unu C.3-propankokcu,
WK ero papmaneBTHYECKH PUEMIIEMast COJIb.

10

5. CoenunHeHue o MyHKTY 1, rae ¢pparMeHT:
R3

e
|

R AL

1 y
R npeacTaBnsieT Ccob6OH  KONbIO,

ciaenyromux rpynn A) win B):

HE3aBUCHUMO

BBIOpAHHOE

us3
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A)
F F
o o )\o F)\O F)\O
N| 7 N| A g N N N X
~o , o e 7 | s | s | A
F
F)\O
NT Y
| F
UIn F ;
B)
F F
F)\O F)\O o o
| D | N7 Y N7
5 S L /N;

WM ero papMaLeBTHYECKHU ITpUeMiIeMasi COJib.

6. Coenuuenue no nobomy u3 nysktoB 1 - 5, rae Ar' mpexacrasaser coboii
dbeHn; rae ykasaHHas GpeHunbHas rpymmna samemena nocpeacrsom R u R, rae
10 . R* npeacTaBiseT coO0i H-TPOMUI, U30MPOMUI UM MOHOIUKINYeCKui Cs.
6-LIUKJIOAJIKIIT, U
5 o :
o R’ npencrasisier coboit Bonopon, Gprop wiu MeTum,

WIH ero GapMaLeBTHYECKHU NTpUeMIeMasi COJib.

15 7. Coenunenue mo J0OOoMy U3 myHKTOB 1 - 5, roe ¢pparMeHT:

R4

e

R5

~

npeacTasisieT co00i KONMbLIO, HE3AaBUCUMO BBIOPAHHOE M3 CIEAYIOIHX Ipynm A)

unu B):



10

15

20

187

A)

WM ero GapMaLeBTHYECKHU IpUeMiIeMasi COJIb.

8. CoenuneHune no r0O0OMy U3 MyHKTOB | - 7, rme m u n o6a o3Ha4arT 1;

WU ero papMaLeBTHUYECKHU NpUeMIIeMasi COJlb.

9. Coenunenue no mobomy u3 nyuktos 1 - 8, rae rpynma -L-R® npencrasuser
coboit
o BOZOPOX;
1 C11 C11 o .
. -L-CO-R™"7, rne R HE3aBHUCHUMO MpeacTapisier coboit ruapokcu; -O-

11 12 11
oensun, -0O-Ci.¢-ankun, Ci-propankun, wuiu -NRM™RM?: rre nesaBucumo RN

;
o3HaudaeT Bogopon uiau C).4-ankuj, u RM? o3Hauaer Bogopon, Cy.4-ankun, -SO,-Cy -
AJKHJI WU -O-ROH, rne R®" mesaBucumo npencrasiseT codoit Bogopon, Ci.g-ankm,
unu OeH3UII, U

-L'- HesaBucumo mpexcrassier coboii

> -Cir.¢-ankunen-, -CO-Cig-ankunen-, -S0O,-C,¢-ankunen-, -CO-0-Ci¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankuieH-;

> -Cir.¢-ankunen-, -CO-Cig¢-ankunen- wian -SO0,-C,.¢-alKkuiaeH-, TIOe B

BbIIIEYKAa3aHHBIX TIpynnax ykaszaHHbIH C).¢-alKUJIE€H HE3aBUCUMO MOHO3aMelleH

13 14
ruapokcu, Ciz-ankokcu, -0-CO-Ci.4-ankuioMm wuiu NRNURNH.

3

ri€¢ HE3aBUCHUMO
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R™ o3navaer Bogopon win Cj.4-alKui, u R™* oznavaer Bonopon, Ci4-aakun umnu
-C0O-0-C4-ankuu,

> -Cy.¢-ankunen-, -CO-C,¢-ankunen- wian -S0,-C,.¢-allkuneH-;, TIe B
BBILIEYKAa3aHHBIX rpynmnax  yka3aHHbli  C,.¢-aJKUJIEH HE3aBUCUMO  SIBJISETCS
AU3aMEeIleHHbIM, TJ€ 3aMECTUTEJH HEe3aBUCHUMO BBIOUPAIOT U3 THAPOKCH W
-NRNISRN“; rae Heszasucumo RN o3Hauaer Bonopon unu Ciy4-ajkuia, u RN¢
o3Hauaet Bogopon, Ci.4-ankun unu -CO-0-C,_4-ankuu,

> -Co.s-ankunen-Cs_g-nuknoankuineH-Co.g-ankunen-, -CO-Cy4-ankunen-Cs.g-
nukinoankuiaeH-Co.4-ankuied-, -S0;-Co.q-ankunen-Cs g-mukaoankuyieH-Co.4-aIKUIEH-,
-CO-NH-Cy.4-ankunen-Cs.g-uuknoankuiaeH-Co.4-ankunen- uau -CO-0-Cy4-anxuiieH-

C;_g-nuknoankuiieH-Cy.4-aIKUIEH-;

> -C0-4-aJIKI/IJ'IeH-Cy1-C0.4-aJ'IKI/IJ'IeH-, -CO-C0.4-aJ'IKI/IJ'IeH-Cy1-C0-4-aJIKI/IJIeH-,
-CO-0-Cy.4-ankunen-Cy'-Coy4-ankunen-, -CO-NH-Co4-ankunen-Cy'-Co.4-aikuies-,
-S0,-Co.4-ankunen-Cy'-Co.4-aqKuneH- 15805 -S0,-NH-C.4-ankunes-Cy'-Co.4-

AJIKUJIEH-, TI€ Cy1 He3aBUCUMO TmpeactasisieT cobol Cj3.¢-TeTepOIUKIIOAIKHUIIEH,
coep Kallui OAWH KOJbLEBONW aTOM KMCJIOPOAA WM OAMH KOJIBLIEBOW aTOM a30Ta, I'ae
yKa3aHHBIA KOJBLEBOW a30T, B CIy4Yae €CAU OH HMeeT CBOOOIHYI BaJIEHTHOCTD,
HE3aBUCUMO He3aMelleH uiu MoHo3amelneH C.4-ankuiaom uiu -CO-0-C.4-ankuiaom;

> -CO-C1-4-aJ'[KI/IJ'IeH-X12-C1-4-a.]'IKI/IJ'IeH-, -SOz-C1.4-aJ'IKI/IJ'IeH-X12-C1-4-
AJKHAJIEH- 15005 -CO-C, 4-ankunen-X"'2-Cy.4-ankunen-Cs g-muknoankuneH-Co.y-
ankuieH-; rae X'2 He3aBHCHMO npenacraBiaseT co0OW aTOM KHUCIOpOAa WJIM a30Ta,
KOTOpPBIM  HE3aBUCHUMO He3amelneH wunu MoHo3zamemeH Cig-ankuimom, Cs-
nukgoankuiaoM, -CO-0-C_g-ankunom unu C;3-aakokcu-Cy.4-aIKHUIOM;

> -C2_4-anKI/meH-X13-C1-4-am<1/meH-; rne X npencrapisier coboii -NH-CO-,
u rae ykazaHHbId C,.,-aNKWjeH HE3aBUCHMMO He3aMelleH WM MOHO3aMelleH
TUAPOKCH,

»  -CO-Cy.¢-ankenunen- unu -SO;,-Cy.¢-alKeHUIECH-, UIIH

»  -CO-Cy4-propankusieH-;

. -Lz-m):[poxcn; rae -L*- npencrasiseT coboi

> -CO-C.¢-ankunen- unun -5S0,-C .¢-ankuieH-; rAe B BblIIEYKa3aHHBIX
rpynnax yka3aHHbld C).¢-aJIKHJIEH HE3aBHCUMO He3aMelleH WM MOHO3aMeleH

21 22 21
rugpokcu, Ci-propankumom man -NRVIRN rne Hesasmcumo RNV' o3mauaer

2

22
Bogopon uin Cig-amkun, u RY?? osnauaer Bomopon, Cig-amkun mwiam -CO-O-C.y-

AJKWIT,
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»  -Cye-ankunen-, -CO-0-Cjg-ankunen-, -CO-NH-C;.¢-ankunes- minu -SO;-
NH-C,.¢-ankuneH-, rae B BbllI€yYKa3aHHBIX rpynnax yka3aHHbll Cj.¢-alKuieH
HE3aBUCHMO HeE3aMeIleH WJIN MOHo3amewmeH ruapokcu, Ci-propankuiom wumu
-NRN23RN24, rie HesaBucumo RN o3Hauaer Bopopon wunu Cj.4-ankun, u RN

o3HavaeT Bogopon, Ci.4-ankua unu -CO-0-C.4-anku,

> -Co.4-ankunen-Cs.g-nuknoankunen-Co.4-ankunen-, -CO-Co.4-ankuneH-Cs.q-
nukioankuineH-Co.4-aaKuiaeH- AN -S0O,-Cyy-ankunen-Cs g-niuknoankuieH-Co.4-
AJIKUJIEH-,

>  -Co.g-ankunen-Cy*-Co4-ankunen-, -CO-Co4-ankmaen-Cy>-Co.q4-anKuneH-

uni -SO0,-Co.4-ankmaen-Cy’-Co.q4-ankuien-; rae Cy’ He3aBUCHMO IpeACTaBisieT coboil
C3.6-TeTepOIUKIIOANKUIIEHOBYIO TPYINy, COAEPXKAIMYH OJUH KOJBIEBOH aTom
KUCJIOPOJa WU OJIWH KOJbIIEBOW aTOM a30Ta; T'le YKa3aHHBIM KOJBIEBOW a30T, B
clly4ae ecClii OH HMeeT CBOOOJHYI BaJIEHTHOCTH, HE3aBHCHMO He3aMeIleH WU
MoHo3amemeH Ci.4-ankunom unu -CO-0-Cy_4-ankunom;

> -CO-C1-4-aJ'IKI/IJ'IeH-XZZ-C2-4-aJ'IKI/IJ'IeH-, -CO-C1.4-aJ'IKI/IJ'IeH-X22-C1-4-
ankuiaeH-Cs.¢-MUKIOAIKUIIEH- WIIU -SOz-C1.4-aJ'IKI/IJ'IeH-Xzz-C2-4-aJ'IKI/IJ'IeH-; rne X2
npeacTaBiasier co0OM  aToM  a30Ta, KOTOPbIH HE3aBUCHMMO HE3aMeIleH WU
MmoHo3aMmemeH Ci.g-ankunaoMm, Cs.g-niukiaoankuiaom uin -CO-0-C.4-aIKUIOM; UIH

> -C2-4-aJ1KI/IJ'[eH-X23-C1.4-aJ'IKI/I.]'IeH-; rne X npencrasisier coboit -NH-CO-,
u rae ykazaHHbId C,.,-aJKWiIeH HEe3aBUCHUMO He3aMeIleH WJIH MOHO3aMelleH
TUAPOKCH,

° -L4-NRN1RN2, rae He3aBUCHUMO RM o3nauaer Bogopon uiau Ci_4-alKui;, |
R™ oznauaer Bonopon; Ci.g-ankui; Ci.3-¢propankun; Cs.g-uuknoankui; Ci.3-aJIKOKCHU-
Cy.4-ankunen; -CO-C4-ankun;, -SO,-C4-ankun; unu -SO,-C-pTopankun; u

-L*- HesaBucuMO mpexcTaBisieT coboil

> -Cy¢-ankunen-, -CO-Cig-ankunen-, -S0,-C,¢-ankunen-, -CO-0-C;-
ankuneH-, -CO-NH-C,_¢-ankunen- unu -SO,-NH-C; ¢-ankuneH-; uau

>  -Cog-anxunen-Cy*-Co4-ankunen-, -CO-Coy-ankuaen-Cy*-Coy-ankunen-
AU -S02-Co.4-aJIKI/IJ'IeH-Cy4-C0.4-aJ'IKI/IJ'IeH-; rmue Cy4 HE3aBHCHUMO MPEACTaBIsIET COOOMU
C3.6-TETepOIUKIIOANKUIICHOBYIO TPYINy, COAEPXKAIMYIH OJWUH KOJBIEBOH aTom
KHCJIOPONa,

. LS-NRVRM,

N4 51 52 51 52
Cy4-ankunen; u R™° o3nauaer -CO-0O-C;4-ankui; -CO-NRMIRN , TIe RM! y RN

3
rne R™® osnauaer Bomopon, Ci4-ankunm miam C).3-aJKOKCH-

N54
2>

53
HE3aBUCUMO BBIOMpAaOT u3 Bomopona u C).4-alKkuia, WIN -SOZ-NRN R rae
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HesaBucuMo R\ 03Hauaer Bonopon wik Cj.4-alnkui, u R™* o3nauaer Bonopon, Ci.u-
ankua uan -CO-C.4-aJIku;

u -L°- HezaBucHMO mpexacTaBisier coboit

> -Cy.¢-ankunen-, -CO-C.¢-ankunen- uau -SO,-Ci¢-ankunen-, -CO-0-C;.¢-
ankujeH-, -CO-NH-C,.¢-ankunen- unu -SO,-NH-C;_¢-ankuneH-;

. -LG-N(RN“)-O-RO“, rne RN®! osnauaer Bopopoa, -CO-Cj.4-ankun unu
-CO-0-C4-anxun; u R°®! HesaBucumo npencrasiseT coboit Bomopon, Ci.g-amkwui,
Ui OEH3UII,

u -L°- HezaBucumo npexcrasisier coboii

> -Cy¢-ankunen-, -CO-Cig-ankunen-, -S0,-C,¢-ankunen-, -CO-0-C;-
ankuneH-, -CO-NH-C,_¢-ankunen- unu -SO,-NH-C;_¢-ankunen-;

° -L7-NRN5RN6, rae R™ o3nauaer Bogopon unu Ci_4-aJKWi, RN 03nauaer
Bonopon, Ciy-ankun, -CO-Cy-ankun, Ci.3-pTopankun win Cs¢-MUKIOATKUI, U

-L’- He3aBHCHMO TpeACTABISET COGOl

»  -CO- umm -SO,-;

. -Ls-SOZ-RSSI, rae R®®! HesaBucumo npencrasiser coboit -Cig-ankun; Ci-

81 82 81
dropankun; rugpokcu; -NRV'RN*? rne uesasucumo R™! o3mauaer somopon mum Ci.

>
4-QJIKWI, U R™? o3nauaer Bogopon, Ci.4-ankuiu, -CO-C.¢-ankun; u

-L*- HeszaBucumo mpeacrasmsier co6oii

> -Cig-ankunen-, -CO-C,g¢-ankunaen-, -SO,-C;¢-ankunen-, -CO-0-C,¢-
ankuneH-, -CO-NH-C, s-ankunen- unu -SO,-NH-C, ¢-ankuineH-;

. -L9-HET1, rne HET! npeacTaBisieT coOOi 5- unu 6-4JIeHHBIN reTepoapu,

rae yKa3aHHbIN HET' He3aBHCHMO SIBASETCS HE3aMEILIEHHBIM WM MOHO- HJIH
OU3aMelleHHbIM, TIe 3aMeCTUTEIM He3aBUCUMO BbiOMparoT u3 Ci.4-ajKkuja; rajoreHa;
IUAHO, THUJIPOKCHU, THUIPOKCUMETHUIIA,; -Co-z-aJ'IKI/IJ'IeH-Cy91-COOR091, rie R9!
o3Hauaer Boxopoa wumu Ci4-anKuia, U TOe Cy91 npencraiser coboii Cs-
HUKJIOAJKUJIEHOBYIO TPYMIY, HWIN -Cop-ankunes-COOR???, rne R%”? osnauaer
Bonopon uinu Ci.4-ankumi; u

-L’- HeszaBHCHMO TpecTaBIsieT coboil

> -Co.g-ankunen-, -CO-Cyg-ankunen-, -S0,-Cyg¢-ankunen-, -CO-0-Ci¢-
ankuneH-, -CO-NH-C, ¢-ankunen- unu -SO,-NH-C, ¢-ankunen-;

. -L1°-C4-6-reTepou1/1Km/m, rae Cs.6-T€TEPOIUKINI HE3aBUCHMO COIEPKHUT

OJAWH HJIM ABa KOJBLEBLIX I€TCpOaATOMA, HE3aBUCUMO BbI6paHHbIX U3 as3oTra, CEpPbl U
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KUCJIOPOJa;, TAe B BbIMIEYKAa3aHHBIX rpynnax yka3aHHbId C4.6-TeTEPOLUKIIUI
HE3aBUCUMO SIBJISIETCS HE3aMEIIEHHBbIM, HJIW MOHO-, IH- HJIU TPU3AMEIIEHHBIM, TIe
3aMECTHUTEJI HE3aBUCUMO BBIOMPAIOT H3:

»  OJHOTO HJIH JIBYX OKCO 3aMECTHTeJel, KaXKbli U3 KOTOPBIX MPUCOEIUHEH K
KOJIbIIEBOMY aTOMY yTIJjiepoja B ajib(a-rnojoKeHUH K KOJbLIEBOMY aTOMY a30Ta; W/UIK

»  JBYX METHJIbHBIX 3aMECTUTEJNIell, MPUCOEIMHEHHBIX K KOJIbI[EBOMY aTOMYy
yriaepona B ajabda-mojJoKEeHUH K KOJbIEBOMY aTOMYy a30Ta HJIM KOJBbIEBOMY aTOMY
KUCJIOpPOaa; u/uiu

»  IBYX OKCO 3aMeCTHUTEJIeil Ha KOJbLIEBOM aTOME CEPhI; H/HIIH

»  Cig-ankuna, Cp3-ankokcu-Cj.y-ankuna, C,.3-¢propankuna wiu -CO-C.4-
allKujia, TPUCOEIUHEHHOTO K KOJbLIEBOMY aTOMY a30Ta, HMEIINeMy CBOOOIHYIO
BaJIEHTHOCTb, U

-L'’- nesaBucumo npexncrasiser coboil

»  -Cog-ankunen- unu -CO-Co.g-ankuieH-;

. -Lll-unaHo; rue -L''- npencrasisier codoit -CO-Cg-ankunen-, -SO,-C -
ankujeH unu -Co.¢-anKuiaeH-; Uin

. -L13-C1-4-am<1/1n; rne -LY- npencrasisier coboit -CO-, -CO-0 wm -SOy;

W ero papMaLeBTHYECKHU IIpUeMiIeMasi COJib.

10. Coenunenne mo nobomy us nyukTos 1 - 8, rae rpymmna -L-R® npexcrasuser
coboii

e -L'-COOH; rze

-L'- npexncrasuser coGoii

> -Ci.¢-ankunen-, -CO-Cig-ankunen-, -S0,-C,¢-ankunen-, -CO-0-C-

ankuneH-, -CO-NH-C; 4-ankunen- unu -SO,-NH-C; 4-ankuneH-;

> -CO-C,.¢-ankunen-; rae ykazaHHbii C.¢-aJIKUJI€H MOHO3aMEIIEH TUIPOKCH;
»  -Co.g-ankunen-Cs.g-nuknoankuneH-Cog-ankunen-, -CO-Co.4-ankunen-Cs_g-
nukinoankuiaeH-Cog-ankuieH-, -S0O;,-Co.4-ankuneH-Cs.g-nukiaoankunet-Co.4-aJKHuaeH-

win -CO-0-Cy_g-ankunen-C; g-nuknoankuieH-Co.4-aJKUIeH-;

> -CO-C0-4-aJ'IKI/IJ'IeH-Cy1-C0.4-aJ'IKI/IJ'IeH-; rae Cy1 HE3aBUCUMO TPEACTABJISAET
cob60ii C3.6-TeTepOnUKIOAIKUIICH, COAEPKAINN ONUH KOJBI[EBOW aTOM KHCIOPOAa,;

> -CO-C1-4-aJ'IKI/IJ'IeH-X12-C1-4-aJ'IKI/IJ'IeH-; rne X'? HesaBucumo NpeaCTaBIsAET
co0oii aToM a30Ta, KOTOPBIN He3aMelneH uiu MoHo3amemeH Ci.4-aaKuaom;

»  -CO-Cy.¢-ankenunen- uau -SO;,-Cy.¢-alKeHUTECH-; UIIH
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»  -CO-Cye-pTOpankuieH-,

. -Lz-mnpoxcn; rae -L2- npencrasiseT coboi

»  -Cye-ankunen-, rae Cr¢-adKulieH He3aMelleH WJIX MOHO3aMeIleH
TUAPOKCH;, HIIH

> -CO-C1.4-anKHneH-X22-C2.4-anKHneH-; rne X2 npeAcTaBisier coOOi aToM
a30Ta, KOTOPbIH HE3aBUCHUMO He3zaMellneH uiu MoHo3zameleH C.4-ankunoMm unu Cs.g-
LUKJIOAJIKUIIOM,

° -L7-NRN5RN6, rae R™ o3nauaer BOZOPOX, RN o3nauaer Bonopoxn unu Cs.g-
LIMKJIOAIKUII, U

-L’- He3aBHCHMO MpeACTABISET COBOl

»  -CO- umm -SO,-;

. -L9-HET1, rne HET! MPEACTaBIAET COO0M 5- Mu O-4JIEeHHBIN TreTepoapul,
BBIOpAHHBIA W3 MHUPPONIHJIA, MUPA3OJIIA, UMHAA30JIUIIA, TPHUA30JUIA, TETPA3OJIHIa,
dbypaHuia, OKca3oJmiIa, W30KCA30JIUJIa, THA30JIMJIa, M30THUA30JIMIA, OKCAAUA30JIHIIA,
THAAUA30JINJIA, NUPUAWHWIA, NHPUMHUIAWHUIA, TUPUIA3SUHUIA, NHUPA3UHUIA, TIe
yKa3aHHBIN HET' Hes3aBuCHMO sBISETCS HE3aMEIEHHBIM HMJIM  MOHO- MM
OV3aMeLIeHHbIM, Te 3aMeCTUTEIN He3aBUCUMO BbIOUparoT u3 C).4-aJKuia; TajoreHa,
LIUAHO, THUJPOKCHU, THUIPOKCUMETHUIIA,; -Co-z-aJ'IKI/IJ'IeH-Cy91-COOR091, rie R9!
osnauaer Bomopox uan Cig-ankmn, u rae CY’' mpencraBmser coboit  Cs.e-

2
LUKJOAJKUJIIEHOBYIO TPYIIYy, HWIH -Cy.p-ankunen-COOR®” R’

, Trae O3HA4YaeT
Bonopon win Ci_4-anKui, u

-L’- He3aBHCHMO mpecTaBIsieT cOBOi

»  -Co.g-ankunen-, -CO-Co.¢-anKkuieH-;

WM ero papMaLeBTHYECKHU NpUeMIeMasi COJib.

11. Coenunenue no nrodomy u3 nyHkToB 1 - 8, rme rpymnmna -L-R® MPENCTABISAET
coboii

e -L'-COOH; u

-L'- npexncrasuser coboii

»  -CH,-CH;-, -CH;-CH;-CH;-, -CH;-C(CHj3),-CH;-, *-CH,-CH,-C(CHs3);-,
*-CH,-CH,-CH,-C(CH3),-, *-CO-CH;-CH,-, *-CO-CH(CHj3)-CH,-, *-CO-CH;-
C(OH)(CH3)-, *-CO-CH,-CH,-CH,-, *-CO-CH;-C(CH3);-, *-CO-C(CHs),-CH;-,
*-S0,-CH;-, *-S0,-CH,-CH;-, *-S0,-CH,-CH,-CH;-, *-S0,-CH;,-C(CH3);-, *-CO-0-
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CH,-, *-CO-0O-CH(CH3)-, *-CO-0-CH;,-C(CHj3),-, *-CO-NH-C(CHj3),-CH,-, *-CO-
NH-CH,-C(CHj3),-, *-CO-NH-CH,-CH,-C(CH3);-, *-SO,-NH-CH;-; *-CH,-CH,-CH;-
nukgonponan-1, l-guun-, *-CO-uuknaonponan-1,2-un-, *-CO-CH,-unknonponan-1,1-
TUNJI-, *-CO-CH;-uuknobyran-1,1-nuu-, *-SO;-nuknonponan-1,1-guun-CH;-,
*-CO-O-uuknonponas-1,1-guun-, *-CO-O-CH,-uuknonponan-1,1-guun-;

»  *-CO-CHjy-(terparunpo-2H-nupan-4,4-nuun)-;

»  *-CO-CH;,-N(#-6ytun)-CH,-;

»  *-8§0,-CH=CH-, *-CO-C(CH;)-CH;-; unu

»  *-CO-CF,-CH;-;

. -Lz—m):[poxcn; rae -L2- npencrasiseT coboi

»  *-CH,-CH(OH)-CH;-; unu

»  *-CO-CH,-NH-CH,-CH,-, *-CO-CH,-NH-CH(CHj3)-CH,-, *-CO-CH,-NH-
CH,-CH(CHs)-;

° -L7-NH2; rae

-L’- npexncrasiusier coGoii

» -S0,-;

° -L9-HET1, rne -L°>-HET! npencrasisieT coboit

COOH f'}l
N\ N

HN-N, N/\g N~ __COOH

%\N N N N
s
= ZCooH ZCooH NZ > COOH
?’SYN
l\j\
N
ZCOOH:

. -L7-NH—I_[I/IK.]'IOHpOHI/IJ'I; rae

-L’- npexncrasiuser coGoii

» -CO-;

rA€ B BBIIMIEYKA3aHHBIX TPYyMMOax 3Be3J0YKH YKa3blBAOT HA CBsI3b, KOTOpas
MPUCOENNHEHA K OCTAJIbHONU YACTU MOJIEKYJIBI,

WIH ero (apMaLeBTHYECKHU ITpUeMiIeMasi COJIb.
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12. CoenuHenue o NyHKTY 1, rae ykazaHHOE COeAMHEHHUE MPENCTaBIseT COOOM:

N-(2-(nudpTopmMeToKCH )-6-METUNNUPUIUH-3-1JT)-3-(2-
u3onponuiIgpheHu )a3eTHANH-3-KapOoOKCaMu;

N-(2-(nupTopmMeToKCcH)-6-MEeTUIMUPUANH-3 -1J1)-4-(2-
U30MPONUI(SHUI )TUIEPUANH-4-KapOoKcaMun;

N-(2-(nudpTopMeTOKCH )-6-MEeTUIMUPUIHH-3 -1J1)-3-(2-
U30MPONHI( CHU ) TUPPOTUIUH-3-KapOOKCaMuU;

1-(2-amun03THN)-N-(2-(nudTOpMETOKCH )-6-MeTHINUPUANH-3 -1 )-3-(2-
U30TPONHI(eHUI )a3eTHINH-3-KapOOKCaMU;

N-(2-(nudpTopMeTOKCH )-6-METUIMUPUAHH-3 -1 )- 1 -(2-ruapokcusTHI)-3-(2-
U30TPONII( SHUIT )a3eTHANH-3-KapOOKCaMu;

N-(2-(nudTopMeTOKCH )-6-MEeTUNNUPUIHH-3-1J)- 1 -(3-rugpokcunponui)-3-(2-
U30TPONHI( SHUI )a3e THANH-3-KapOOKCaMu;

I-nnano-N-(2-(audpTopMeTOKCH )-6-METUNTTUPUANH-3 -1T)-3-(2-
U30TPONII( SHUI )a3e THANH-3-KapOOKCaMu I,

1-(3-(1H-Terpaszon-5-un)nponun)-N-(2-(aupTopMeTOKCH )-6-METUIITHPUANH-3 -
ni)-3-(2-nzonponundeHuin)a3eTHANH-3-KapOOKCaMun,

N-(2-(nudpTopmMeToKCcH )-6-METUNNUPUIUH-3-1JT)- 1 -(3-ruapOKCU-3-MeTUIOY TH )-
3-(2-nm3onponuindenun)azeTuinH-3-kapookcamMus;

N-(2-(audpTopmeTokcH)-6-MeTUIMUPUANH-3-1i)-1-(2-(1-
THIPOKCHIUKIONPONUI)3TUN)-3-(2-n3onponunderni)a3eTuaut-3-kapOokcaMus;

1-(2-amunonponun)-N-(2-(nudTopMeTOKCH )-6-MeTUI MU PUIHH-3 -11)-3-(2-
U30TPONMI( eHUI )a3eTHANH-3-KapOOKCAMU;

3-(3-((2-(nudTopmMeToKkcH)-6-MeTHINUPUANH-3 -1 )kapOamond )-3-(2-
U30MPONIII( €HIIT )a3e THANH- | -UJT)TPONIAHOBYIO KHCJIOTY,

1-(2-unanostin)-N-(2-(nudTopMeToKCH)-6-MeTHIINUPUANH-3 -1)-3-(2-
U30TPONHI( SHUI )a3eTHANH-3-KapOOKCaMU;

(R)-N-(2-(mnudpropmerokcu )-6-MmeTunnupuauH-3-mn)-1-(2,3-
OUTHAPOKCUTIPOINN )-3-(2-u30nponridpeHr )a3eTuInH-3 -kapOoKkcamMus;

(R)-N-(2-(nudpropmerokcu )-6-MmeTunnupuauH-3-mi)-1-(2,3-
OUTUAPOKCUTIPOTINI )-4-(2-n30nponuid eHn ) IunepuanH-4-kapOokcaMu;

N-(2-(rudpTopMeTOKCH )-6-METUITUPUANH-3-11T)-3-(2-n3onponundennn)-1-

(oxceraH-3-min)a3eTUAUH-3-KapOOKCaMuUn,



10

15

20

25

30

195

4-(3-((2-(nudpTopMeTOKCH )-6-METUITUPUANH-3 -1 )kapOamomn )-3-(2-
U30TPONHI(p eHUI )a3eTHANH- 1 -1J1)0yTaHOBYIO KHCJIOTY;

4-(3-((2-(nudpTopMeTOKCH )-6-METUITUPUIANH-3 -1 )kapOamomn )-3-(2-
U30NPONUI(eHHUI )a3eTHANH- 1 -1i1)-2,2- TUMETUI0YTAHOBYIO KHUCIIOTY;

4-(3-((2-(nudpTOpMeETOKCH )-6-METUITUPUINH-3 -1JT )kapOamom )-3-(2-
u3onponigpeHun)azeTuau-1-un)-3,3-1uMeTUI0yTAHOBYIO KUCIIOTY,

5-((3-((2-(nudTopmeToKCH )-O6-MeTHIMUPUANH-3 -1 )KapOamon)-3-(2-
uszonponigpeHmn)azeTuaut- 1 -un)metun)- | H-nupposn-2-kapOOHOBYIO KHCIIOTY,

5-((3-((2-(nudTopmMeTOKCH )-6-MeTHIMHUPUANH-3 -1T )KapOamonn)-3-(2-
u3onponiIQp eHm)a3eTHIHH- | -un)meTun)pypan-2-kapOOHOBYIO KUCIIOTY,

N-(2-(nudTopMeTOKCH )-6-MEeTUNNUPUIHH-3 -1 )- | -(4-runpokcu-4-
METHJITIEHTHI )-3-(2-u30nponmid eHrn )a3eTuInH-3 -KapOoKcaMu I,

5-(3-((2-(nudpTopmerokcn )-6-MeTHNITUPUANH-3 -1 )KapOamon )-3-(2-
U30MPONIII( €HIIT )a3e TUANH- | -1i1)-2,2- THMETUIITIEHTAHOBY IO KHUCJIOTY;

1-(3-(3-((2-(rudTOopMeETOKCH )-6-METUITUPU I HH -3 -1 )KapOamon)-3-(2-
U30TPONIII( €HIIT )a3€ TUANH- | -UJT) TP OITHII ) TUKJIONPOTaH- 1 -kapOOHOBYIO KUCIIOTY,

N-(2-(rudpTopMeTOKCH )-6-METUNNMUPUINH-3 -1 )-3-(2-n3onponunpennn)-1-(2-
(MeTunCcynb(OHAMHUIO)3TUI)a3eTUAHH-3-KapOOKCaMHUN;

(S)-N-(2-(nudTopmerokcu)-6-MeTUANUPUAUH-3-un)- 1 -(2-ruapokcu-3-(2-
THAPOKCHALETAMUIO)IPOITHT )-3-(2-u30nponiidpeHn)a3eTHANH-3-KapOOKCaMuU I,

1-(unanomertun)-N-(2-(aupTOPMETOKCH )-O-METUINUPUANH-3 -11)-3-(2-
U30TPONHI( EHUI )a3eTHANH-3-KapOOKCaMU;

1-(2-(1H-Terpazon-5-un)stun)-N-(2-(aupTopMeTOKCH )-6-METUIITUP UTUH-3 - 1T )-
3-(2-u3onponmiadeHnn)azeTuInH-3-kapOoKcaMus;

1-(4-unanoOyranowmn)-N-(2-(nudTopMeToKCH )-6-MeTHITUPUAUH-3 -1)-3-(2-
U30TPONHI(HIIT )a3e THANH-3-KapOOKCaAMU;

l-anetnn-N-(2-(audpTopMeTOKCH )-6-METUIMTUPUANH-3-1IT)-3-(2-
U30TPONII( SHUI )a3e THANH-3-KapOOKCaMu I,

N-(2-(rudTopMeTOKCH )-6-METUNNUPUIHH-3 -1 )-3-(2-n3onponundennn)-1-(3-
Cyab(paMOUNIIPONaHOWI )a3eTUAUH-3-KapOOKCaAMHUI,;

N-(2-(nudTopMeTOKCH )-6-METUNNUPUIHH-3 -1 )-3-(2-n3onponundennn)-1-(2-
(N-metuncynabdamon)anerus)a3eTuanH-3-kapOoKkcaMun;

N-(2-(rudpTopmMeTOKCH )-6-METUNTUPUANH-3 -1 )-3-(2-n3onponundennn)-1-

((MeTunCcynp(HOHUI )T IHINI )a3e THANH-3-KapOOKCaMuU/I;
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N-(2-(nudTopMeTOoKCH )-6-METUNNUPUIUH-3 -1 )-3-(2-n3onponundennn)-1-(N-
MeTHI-N-Cyab(paMOUNTIUINI )a3e TUINH-3 -KapOOKCaMu
N-(2-(nudpTopmMeTOKCH )-6-METUITUPUANH-3 -1 )-3-(2-u3onponundennn)-1-
(5,5,5-TpudTop-4-0KCONEHTAHOMU )a3eTUANH-3 -KapOOKCaAaMHUJ,
N-(2-(aupTopmMeToKCcH)-6-MeTUIMUPUANH-3 -1 )-4-(2-u3onponmidennn)-1-
(5,5,5-Tpudrop-4-okConeHTaHOU )TUNIEPUIHH-4-KapOOKCaMu ;)
N-(2-(nudpTopmeTokcu)-6-MeTunnupuanH-3-ui)-1-(2-(3-rugpokcuokceTan-3-
uin)anern)-4-(2-uzonponundenus)nunepuaua-4-kapOokcamu,
N-(2-(nudTopmMeToKcH )-6-MeTUANUPUIHH-3-1J)- 1 -(3-THAPOKCUU30KCA30JI-5-
kapboHm)-3-(2-u3onponundeHu)azeTuIuH-3-KapOOKCaMU;
N-(2-(nudTopmeTokcn)-6-MeTunnupuaAnH-3-ui)-1-(3-okco-2,3-
OUTUIPOU30KCA30J-5-KapOoHU)-3-(2-uzonponuideHu ))a3eTHANH-3-KapOOKCaMU/I;
1-(2-(1H-Terpaszon-1-un)anetnn)-N-(2-(1upTOpMETOKCH )-6-METUITUPUIHH-3 -
ni)-4-(2-nzonponmindeHun) nunepuanH-4-kapOoKcaMua;
1-(2-(2H-1,2,3-Tpuazon-2-mn)anern )-N-(2-(audpropmerokcn)-6-
METUJITUPUANH-3-11)-3-(2-u30onponmid eHrn ))a3eTuInH-3 -kapObokcamMus;
1-(2-(2H-1,2,3-Tpuazon-2-mn)auermn)-N-(2-(nudpropmerokcn)-6-
METUJITUPUANH-3-11)-4-(2-n30nponuid eHu ) munepuanH-4-kapOOKCaMu;
N-(2-(nudpTopmeTokcu)-6-MeTunnupuauH-3-uin)-1-(2-(3-rugpokcu-1 H-nupaszon-
5-nn)aunernn)-4-(2-uzonponundeHun )nunepuanH-4-kapOokcaMu;
N-(2-(audpTopmeTokcH)-6-MeTUIMUPUANH-3-11)-1-(2-(3-0Kkco-2,3-nuruapo- 1 H-
nupas3on-S-un)anetun)-4-(2-uzonponunderun)nunepuana-4-kapOoKkcamMun,
N-(2-(nudpTopmeTokcu)-6-meTunnupunuH-3-uin)-1-(2-(3-rugpokcu- 1 H-nupaszon-
4-un)auetun)-3-(2-uzonponundeHus )azeTUINH-3-KapOOKCaMuI;
N-(2-(nudpTopmeTorcH)-6-MeTUAMUPUANH-3-11)-1-(2-(3-0kc0-2,3-nuruapo- 1 H-
nupaszon-4-un)anetun)-3-(2-u3onponundeHun)azeTuIuH-3-kapOOKCaMu;
N-(2-(mudpTopmeTokcn)-6-mMmeTunnupuauH-3-uin)-1-(2-(3-rugpokcu- 1 H-nupaszon-
4-un)auetun)-4-(2-uzonponuwidpeHus )munepuanH-4-kapOookcaMusm;
N-(2-(nudpTopmMeToKcH )-6-MeTUAMUPUANH-3 -1 )-1-(2-(3-0kc0-2,3-nuruapo- 1 H-
nupaszon-4-un)anetun)-4-(2-u3onponunderun )nunepuana-4-kapOoKkcamMu;
1-(L-ananmn)-N-(2-(audpTopMeTOKCH )-6-METUITHUPUANH-3 -1T)-3-(2-
U30TPONHI( SHUI )a3e THANH-3-KapOOKCaMu I,
N-(2-(rudTopMeTOKCH )-6-METUNMUPUANH-3 -1 )-4-(2-n3onponundennn)-1-((2-

METOKCHUITHII ) JIUI U ) TUNePUIUH-4-kapOoKcaMu;
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N-(2-(nudTopMeToKCcH )-6-MeTUANUPUANH-3-1J1)- 1 -((2-TrUAPOKCUI TUIT ) TITULIFII )-
4-(2-nzonponund eHua)nunepuanH-4-kapOoKcaMum;
N-(2-(nudpTopmMeToKCcH )-6-MeTUNNUPUIUH-3 -1 )- 1 -((2-rUAPOKCUI TUI ) TITULIFLII))-
3-(2-nzonponunpeHnn)azeTHANH-3-KapOoKcaMun;
N-(2-(audpTopmMeToKcHn)-6-MeTUIMUPUANH-3 -11)-3-(2-u3onponmndennn)-1-((2-
METOKCHATHJI ) JIHIMJI )a3€THAUH-3 -KapOoOKcaMu,
(R)-N-(2-(mudpropmerokcu)-6-metunnupunus-3-ui)-1-((R)-(2-
TUAPOKCUTIPOTIHI ) TIIHIKN )-3-(2-u3onponuindeHus)azeTuiuH-3-kapOoKcaMu;
(S)-N-(2-(nudTopmerokcn)-6-meTunnupunuH-3-uin)-1-((S)-(2-
TUAPOKCUTIPOTIHI ) TIIHIHN )-3-(2-u3onponuindeHun)azeTu IuH-3-kapOOKCaMuI,
(R)-N-(2-(mudptopmerokcu)-6-metunnupunu-3-uin)-1-((R)-(1-rugpokcunponasn-
2-un)raunui)-3-(2-uzonponuiadeHu )a3eTHANH-3-KapOOKCaMu I,
(S)-N-(2-(nudTopmerokcn)-6-mMetTunnupuaut-3-uin)-1-((R)-(1-rugpoxcunponan-
2-un)raunui)-3-(2-uzonponuiadeHu ))a3eTUANH-3 -KapOOKCaMu I,
3-(3-((2-(nudTopmMeToKcH )-6-MeTHINUPUANH-3 -1 )kapObamond )-3-(2-
M30MPONIII( €HIIT )a3e TUANH- | -1JT)-3-0KCONMPONAHOBYIO KHCJOTY;
3-(4-((2-(nudTopmMeToKCH )-6-MEeTHINUPUANH-3 -Un)kapObamon )-4-(2-
U30MPONHI( €HII ) TUTIEPUANH- 1 -1IT)-3-0KCOMPOINAaHOBYO KUCIOTY;
4-(3-((2-(nudpTopmMeTOKCH )-6-METUITUPUIANH-3 -1 )kapOamom )-3-(2-
U30MPONHI(eHU )a3eTHANH- | -1J1)-4-0KCOOYTAHOBYIO KHUCJIOTY;
4-(4-((2-(nupTOpMETOKCH )-6-METUITUP UM H-3 -1JT )KkapOamom )-4-(2-
U30TIPONHI(pEHU ) TUNEPUrH- 1 -11)-4-0KkCOOYTAHOBYIO KUCIIOTY,
(S)-4-(3-((2-(nupTopmMeTOKCH )-O-METUITH PUANH-3 -1 )KapOamon)-3-(2-
U30TPONUI(EHUI )a3eTHANH- | -1J1)-2-MeTHI-4-0KCOOYTaHOBYIO KHCJIOTY
4-(3-((2-(nudpTOopMeETOKCH )-6-METUITUPUANH-3 -1JT )KkapOamom )-3-(2-
30N PONII(eHUI )a3eTHANH- 1 -1i)-2,2- TuMeTUI-4-0KCOOYTAHOBYIO KUCIIOTY,
1-(2-(3-((2-(nudTOpMeEeTOKCH )-6-METUITUPUTH -3 -1JT )KapOamom)-3-(2-
U30TPONHII( €HII )a3e THIANH- | -1JT)-2-0KCO3THJT ) LM KJIONPOIaH- | -kapO OHOBY 1O
KHCIIOTY,
1-(2-(3-((2-(rudTOpMeETOKCH )-6-METUNNTUPU T HH -3 -1JT )KapOamon)-3-(2-
30N PONHI( SHUI )a3eTHANH- | -1JT)-2-0KCO3THIT )HUKI00yTaH-1-kKapOOHOBYIO KHUCIIOTY;
(R)-4-(3-((2-(nudpTopmeTokcn )-6-MeTHIIHUPUANH-3 - 1T )KapOamond )-3-(2-

U30MPONHI(eHII )a3eTUIANH- | -1J1)-3-MeTUNI-4-0KCOOYTaHOBYIO KUCIIOTY;
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4-(3-((2-(nudpTOopMeTOKCH )-6-METUITUPUIANH-3 -1 )kapOamomn )-3-(2-
uzonponmigpeHu )azeTuanH-1-umn)-3,3-1tuMeTni-4-0KkCOOyTAaHOBYIO KHUCIIOTY,
3-(3-((2-(nudTopmeToKkcH)-6-MeTHINUPUAUH-3 -1 )kapObamon )-3-(2-
U30MPONUI(eHMI )a3eTHINH- 1 -KapOOHMIT)OyT-3-€HOBYIO KHCIOTY;
(1S,2R)-2-(3-((2-(nudTOopMeTOKCH )-6-MEeTUNTTUPUINH-3 -1 )KapOamon )-3-(2-
U30MPONHI(SHUI )a3eTHIANH- | -KapOOHUI ) IUKIJIONPOTIaH-1-kKapOOHOBYIO KHUCIOTY;
(1R,28)-2-(3-((2-(nudpTOopMeTOKCH )-6-METUNTTUPUIHH-3 -1 )KapOamMou )-3-(2-
U30TIPONHI( EHUI )a3eTHANH- | -KapOOH I ) IIUKJIONPOTaH- | -kKapOOHOBYIO KUCIIOTY,
5-(3-((2-(nudTopmerokcu )-6-MeTHNITUPUANH-3 -1 )KapOamond )-3-(2-
U30MPONHII( CHIIT )a3e THIUH- | -1JT)-5-OKCOMEHTAHOBYIO KUCIIOTY;
4-(3-((2-(mudpTOopMeTOKCH )-6-METUITUPUINH-3 -1 )KkapOamom )-3-(2-
uzonponmigpeHu )azeTuanH-1-umn)-3,3-nudpTop-4-0kCOOYyTaHOBYIO KHCIIOTY;
(S)-4-(3-((2-(aupTopmMeTOKCH )-6-METUINTHU PUANH-3 -HT )KapOamonn)-3-(2-
U30MPONHI( €HII )a3eTHANH- | -1UJT)-2-TUAPOKCU-2-MEeTHUI-4-0KCOOYTaHOBYIO KUCIIOTY;
N-(2-(rudTopMeTOKCH )-6-METUITUPUANH-3 -1 )-3-(2-n3onponundennn)-1-
(5,5,5-TpudTop-4-rugpOKCUNIEHTAHOMII )a3e TUAUH-3 -KapOOKCaMu;
4-(2-(3-((2-(rudpTOopMeTOKCH )-6-METUITUPUIMH -3 -1 )KkapOamon)-3-(2-
uzonponmiIgpeHu )a3eTHANH- 1 -1ui)-2-okcodTuin)rerparuapo-2H-nupan-4-kapOoHOBYIO
KHCJIOTY,
N-(2-(nupTopmMeToKCcH )-6-MeTUIMUPUANH-3 -1i)-3-(2-u3onponmidennn)-1-
(cynbhaMOUNTINIKI )a3eTUAUH-3-KapOOKCaMun;
1-(N-auerun-N-rugpokcuriuiui)-N-(2-(aupTopMeTOKCH )-6-MeTUIITHP U HH-3 -
wi)-3-(2-uzonponuiadeHun)a3eTHANH-3-KapOOKCaMHu,
2-((3-((2-(mudpTOopMeTOKCH )-6-METUITUPHUIHH -3 -1JT )KapOamomn)-3-(2-
U30TPONHI(EHUI )a3eTHANH- | -UJT)CyIb(HOHUI )YKCYCHYIO KHUCIIOTY,
2-((4-((2-(mupTOpMETOKCH )-6-METUNTUPHUIMH -3 -1 )KapOamomn )-4-(2-
U30TPONHII( CHI ) TUTIEPUANH- | -1T)CYy Tb(HOHMI ) yKCYCHYIO KHCIIOTY;
3-((3-((2-(nudTopmerokcu )-6-MeTHIMUPUAHH-3 -1 )kapbamoni)-3-(2-
U30TPONII( SHUI )a3eTHANH- | -1 ) Cy b OHUI )TPOTAHOBYIO KUCJIOTY
3-((4-((2-(nudTopmerokcH )-6-MeTHIIMUPUANH-3 -1 )kapbamon)-4-(2-
U30TPONHII( CHII ) MUTIEPUANH- | -1T)Cy Tb()OHUI ) TPOMAHOBYIO KHCIIOTY,
3-((3-((2-(nudTopmerokcn)-6-MeTHINUPUANH-3 -1 )kapbamoni)-3-(2-

U30MpONII(p eHII )a3eTUANH- | -ui1)cynbPOHUI )-2,2 - TUMETUITIPOTIAHOBYIO KUCIIOTY,
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2-(1-(3-((2-(mnudTOopMeETOKCH )-6-METUNNTUPUIHH-3 -1 )KapOamon)-3-(2-
30T PO eHUI )a3eTHANH- 1 -1J1) CyIb()OHUIT ) TUKJIOTIPOIHI ) yKCYCHYIO KUCIIOTY,
4-((3-((2-(nupTOopMeTOKCH )-6-METUNTUPUINH -3 -1 )kapOamon)-3-(2-
u3onponuidpeHun)aseTuauH- 1 -un)cyabGoHua)0yTaHOBYIO KUCIOTY,
(E)-3-((3-((2-(mudpTopmeTOKCH )-6-METUNNTUPUANH -3 -1JT )kapOamomn)-3-(2-
U30MPONHI(SHUI )a3eTHANH- | -UJT)CyIbPOHUI )aKPUIOBYIO KUCIOTY,
N-(2-(nudpTopmeTokcu)-6-meTunnupuauH-3-uin)-1-((3-(rugpokcuamMmuHo)-3-
OKCcOTpOomnuI)CyabGoHu)-3-(2-u3onponundeHust)a3eTUaNH-3-KapOOKCaMuI;
2-((3-((2-(mupTOopMeETOKCH )-6-METUNTUPHUIHH -3 -1JT )KapOamomn)-3-(2-
U30TPONHI( €HUIT )a3e THANH- | -KapOOHMIT)OKCH)YKCYCHYIO KHUCIIOTY,
2-((4-((2-(mupTOpMETOKCH )-6-METUNTUPHUIMH -3 -1 )KkapOamomnr )-4-(2-
U30MPONHI( CHII ) TUTIEPUANH- | -KapOOHMIT)OKCH)YKCYCHYIO KHCIIOTY;
(R)-2-((3-((2-(nudTopmeTokcH)-6-MeTHNNUPUANH-3 -1 )Kapbamoni)-3-(2-
U30MPONHII( eHII )a3eTUANH- | -kapOOHUIT)OKCH ) TPOMTAHOBYIO KHCIIOTY,
1-((3-((2-(nudTopmMeToKCcH )-6-MEeTHANUPUAHH-3 -1 )Kapbamon)-3-(2-
U30TPONHI( SHUI )a3eTHANH- | -KapOOHMIT ) OKCH ) TUKJIOTIpOIaH- 1 -kapOOHOBY O
KHCIIOTY,

3-((3-((2-(nudTopmerokcu)-6-MeTHINUPUAUH-3 -1 )kapbamoni)-3-(2-

M30NPONHI( EHUI )a3eTUINH- | -kapOOHUIT)OKCH)-2,2- TUMETUIITIPONIAHOBYIO KUCIIOTY,

1-(((3-((2-(mudTOpMETOKCH )-O-METUINUPUANH-3 -1 )KapOamon )-3-(2-

U30MPONHI(eHU )a3eTHANH- | -KapOOHUIT)OKCH ) METHJT ) I KJIONPOTaH- 1 -kapOOHOBY 0

KHCIIOTY,

((3-((2-(mnudpTopMeTOKCH )-6-METUNTTUPUIHH -3 -1JT )KapOamom)-3-(2-
U30MPONHII( eHI )a3eTHINH- | -UJT)Cy b OHUI )TN LIHH;

N-(2-(nudTopMeTOKCH )-6-METUIMUPUANH-3-1JT)-3-(2-n3onponundennn)-1-
cynbdaMonnazeTuanH-3-kapOoKCaMur;

N-(2-(nudTopmMeToKcH ) MUpUANH-3 -1 )-3-(2-u3onponundenun)-1-
cynbdaMonnazeTuanH-3-kapOooKcaMu;

N-(2,6-numeToKCUunupuanH-3-1mi)-3-(2-uzonponmiperun)- 1 -
cynb(paMonnazeTuanH-3-kapOooKCaMun;

N-(6-3TOKCH-2-METOKCUITUPUAUH-3-11)-3-(2-uzonponmidernn)- 1 -

cynbhamMounnazeTHANH-3-KapOOKCaMun,

N-(2-(nudTopMeTOoKCH )-6-METUNNUPUIUH-3 -1 )-3-(2-n3onponundennn)-1-(N-

MEeTHJICYJIb(aMOUI )a3eTHANH-3-KapOOKCaMuUI,
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1-(N-uuxnonponuncynbdamoni)-N-(2-(audpTopmMeTokcn )-6-MeTUNITHPUAUH-3 -
ni)-3-(2-nzonponundeHun)a3eTHANH-3-KapOOKCaMHUx,
N-(2-(rudpTopmMeToKCcH )-6-METUNNUPUINH-3-1JT)-3-(2-n3onponunpennn)-1-(2-
(cynbhaMOUTaMUHO)3THI)a3eTUANH-3-KapOOKCaMU;
N-(2-(audpropmerokcu)-S-propnupuanH-3-ui)-3-(2-u3onponundenun)-1-
cynbhamounna3zeTuauH-3-kapOoKcaMun,
3-(3-((2-(nudTopmeToKkcH)-6-MeTHINUPUAUH-3 -1 )kapObamond )-3-(2-
U30TPONKI(EHUI )a3eTHANH- | -KapOOKCaMHUI0)-3-MeTHI0YTAHOBYIO KHCJIOTY;
N1-((1H-umunazon-4-un)metud)-N4-(2-(nudTopMeTOKCH )-6-MeTHIITUPUUH-3 -
wi)-4-(2-uzonponwmindeHun)nunepuann-1,4-kapOokcamuna;
3-(3-((2-(nudTopmMeToKCH)-6-MEeTHINUPUANH-3 -1 )kapObamond )-3-(2-
u3onponuiIgpeHu )a3eTHANH- 1 -kapOoKkcaMua0)-2,2-TUMETHJITTPONAHOBY K KHUCJIOTY;,
4-(3-((2-(nudpTOopMeETOKCH )-6-METUITTUPUANH-3 -1 )kapOamomn )-3-(2-
u3onponiiIgpeHm)a3eTuINH- | -kapOokcaMu0)-2,2-TMMEeTUIOYTAHOBY IO KHCIIOTY,
N4-(2-(nudTopMeToKCH )-6-MeTHIUPUANH-3 -1i)-4-(2-
u3onponmidp e ) nunepuaun-1,4-nukapobokcaMun;
N4-(2-(nudpTopmeTokcn)-6-MeTHINUpUIAnH-3-uia)-N1-(2-runpokcustun)-4-(2-
u3onponuidp e ) nunepuaun-1,4-nukapobokcamun;
6-(3-((2-(nudTopmerokcu)-6-MeTUINUPUAUH-3 -Ua)kapObamon )-3-(2-
U30NPONUII(EHHI )a3€ THANH- | -MJI)HUKOTHUHOBYIO KHCJOTY;
6-(3-((2-(nudTopMeTOoKCH)-6-MEeTHINUPUAUH-3 -1 )kapObamoni )-3-(2-
U30NPONUI(SHHI )a3eTHANH- | -1 ) TUKOJIHMHOBYIO KHUCIIOTY,
2-(3-((2-(mudpTOopMeTOKCH )-6-METUITUPUINH-3 -1JT )KapOamom )-3-(2-
U30MPONIII( SHIT )a3e THIANH- | -UJT ) TUPUMUINH-5-KapOOHOBYIO KUCIIOTY,
6-(3-((2-(nudTopmMeToKCH)-6-MEeTHINUPUANH-3 -1 )kapObamond )-3-(2-
U30MPONIII( €HIIT )a3e THANH- | -UJT ) TUpUAa3UH-3-KapOOHOBYIO KUCIIOTY;
5-(3-((2-(nudpTopmeTokcH)-6-MeTHNTUPUANH-3 -1 )KapOamon )-3-(2-
u30mponiI(p eHII )a3eTHANH- | -u)upa3uH-2-kapOOHOBYIO KHCIOTY;
1-(5-(3-((2-(nudTOopMeTOKCH )-6-METUNTUPUTHH -3 -1JT )KapOamon)-3-(2-
U30MPONHII( €HII )a3e THANH- | -UJT) TUPUMUIUH-2 -1 ) IUKIIONPONaH- 1 -kapOOHOBYO
KHCIIOTY,
N-(2-(rudTopmMeToKCcH)-6-MeTUNNUPUANH-3 -1i)- | -(4-bTopnmpuann-2-ni)-3-(2-

u3onponmiIgh eHU )a3eTHANH-3-KapOOKCaMu;
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N-(2-(rudTopmeTokcu)-6-MeTunNUpUIAnH-3-ui)-1-(3-propnupuaun-4-nmn)-3-(2-
u3onponuiI(pheHUI )a3eTHANH-3-KapOOKCaMu;

N-(2-(rudpTopmMeToKCH )-6-MEeTUNNUPUIUH-3-11)- 1 -(5-pTopnimpumMuanH-4-un)-3-
(2-uzonponundenun)azeTuauH-3-kapOOKCaAMUL;

N-(2-(anudpropmerokcu)nupuaun-3-uin)-1-(5-propnupumuans-4-um)-3-(2-
U30MPONHI(eHI )a3eTUINH-3 -KapOOKcaMu;

1-(5-unanonupuaun-2-mi)-N-(2-(aupToOpMETOKCH )-0-METUNTHPUAUH-3 -1JT)-3 -
(2-uzonponundeHun)a3zeTHANH-3-KapOoOKCcaMuI,

1-(5-unanonupuaun-2-mn)-N-(2-(audpTopMeTOKCH )TUPUANH-3 - 11 )-3-(2-
U30TPONHI( SHUIT )a3eTHANH-3-KapOOKCaAMU;

1-(5-unanonmupumuanH-2-uin)-N-(2-(1udpTOPpMETOKCH )-6-MEeTHITUPUIHH-3 - 1) -
3-(2-m3onponuideHnn)azeTuInH-3-kapOoKcamMus;

1-(5-unanonmupumuanH-2-uin)-N-(2-(1udpTOpMEeTOKCH ) TUPUANH-3 -1 )-3-(2-
U30TPONII( SHUIT )a3e THANH-3-KapOOKCaMu;

2-(3-((2-(mudpTOopMeTOKCH )-6-METUITUPUANH-3 -1 )KkapOamomn )-3-(2-
U30TPONII( eHUI )a3eTHANH- | -1J1)0Kca30J-4-kapOOHOBYIO KHCIIOTY;

N-(2-(rudpTopmMeToKCcH)-6-MeTUNNUPUINH-3-1J)- 1 -(5-pTopnmpumMuanH-2-un)-3-
(2-m3onponuiadeHun)a3zeTuauH-3-kapOoKkcamMu,

N-(2-(nudpTopmMeToKCcH )-6-METUNNUPUINH-3 -1 )-3-(2-n3onponunpennn)-1-(2-
METUINUPUMUINH-4-1JT)a3e TUANH-3-KapOOKCaMU/;

N-(2-(aupTopmMeToKCcH)-6-MeTUIMUPUANH-3-11)-3-(2-u3onponmidennn)-1-(4-
0KCO-4,5-TUruAPOOKCA30JI-2-1J)a3eTUANH-3-KapOOKCaMuUN,

N-(2-(nudpTopMeTOKCH )-6-MEeTUITUPUINH-3 -1 )-3-(2-u3onponundenun)-1-(4-
TUAPOKCUOKCA30I-2-1JT)a3e TUINH-3-KapOoKcaMu];

N-(2-(nudpTopmeTokcu)-6-MeTunnupuauH-3-uin)-1-(S-rugpokcu-1,2,4-
OKCanmnaso-3-mi)-3-(2-uzonponmidpeHun)a3eTHAH-3-KapOOKCcCaMu,

N-(2-(rudTopMeTOKCH )-6-METUNNUPUIHH-3 -1 )-3-(2-n3onponundennn)-1-(5-
okco-4,5-nuruapo-1,2,4-okcaauason-3-un)azeTuauH-3-kapookcamun];

3-(2-uuknonentundenmn)-N-(2-(audpTopMeToKCH )-6-METUNTUPUANH-3 -
uj)a3eTuanH-3-KapOOKCaMHUI;

3-(2-uuknorekcundennn)-N-(2-(aupTopmeTokcn )-6-MeTUITTUPUANH-3 -
Uj)a3eTUuanH-3-KapOOKCaMHuN;

4-(3-(2-uuknodbyrundennn)-3-((2-(anpTopMeTOKCH )-6-METUITTUPUANH-3 -

un)kapOamou)azeTuauH- 1 -ui)-2,2-nuMeTu-4-0KkCoOyTAHOBYIO KUCJIOTY,
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4-(3-(2-uuknonentundenmn)-3-((2-(anpTopMeTOKCH )-6-ME TUITUPUIUH-3 -
un)kapOamou)azeTuauH- 1 -umn)-2,2-nuMeTu-4-0KkCoOOyTAHOBYIO KUCJIOTY,
4-(3-(2-uuknorexcundenunn)-3-((2-(anpTopMeTOKCH )-6-METUITTUPUANH-3 -
wi)kapOamoun)azeTuauH-1-mi)-2,2-numMeTus-4-okCoOyTaHOBY IO KUCJIIOTY,
4-(3-((2-(nudpTOpMeETOKCH )-6-METUITUPUINH-3 -1JT )kapOamom )-3-(2-
nponuiapeHus)azeTuanH- 1-un)-2,2-1uMeTn-4-0KCOOYTAaHOBYIO KUCIIOTY
N-(2-(nudpTopMeTOoKCH )-6-MEeTUANUPUIUH-3 -1 )-3-(2-pTOp-6-
U30TPONKI(eHUI )a3eTHANH-3-KapOOKCaMU;
4-(3-((2-(mudpTOopMeEeTOKCH )-6-METUITUPUANH-3 -1JT )KapOamom )-3-(2-
U30MPOMIII-S-MeTHI( €HIIT )a3eTUIHH- | -1iT)-2,2-1uMeTu-4-0KkCOOYyTAHOBYIO KUCJIOTY;
4-(3-((2-(mudpTopMeTOKCH )-6-METUNNTUPUIHH-3 -1 )kapOamomn )-3-(2-pTop-6-
U30TPONHI(eHUI )a3eTHANH- 1 -1i)-2,2- TuMeTUI-4-0KCOOYTAHOBYIO KUCIIOTY,
4-(3-((2-(nudpTOopMeETOKCH )-6-METUITTUPUANH-3 -U )kapOamorn)-3-(5-pTop-2-
U30TPONII(eHUI )a3eTHANH- 1 -1i)-2,2- TuMeTUI-4-0KCOOYTAHOBYIO KHUCIIOTY,
N-(2-(3-((2-(nudTopmMeToKcH)-6-MeTHINUPUANH-3 -1 )kapbamoni)-3-(2-
U30MPONHII( €HIIT )a3e TUIANH- | -1J1)-2-0KCO3THI ) -N-IIPOIUJIT TU I UH,
metun N-(2-(3-((2-(nudTopMeTOKCH)-6-MeTHINUPUANH-3 -1 )Kapbamon)-3-(2-
U30NPONHII( HII )a3eTUINH- | -1J1)-2-0KkC03TUI )-N-(2-METOKCHUI THII )T IUIUHAT,
N-(2-(3-((2-(nudpTopmeTokcn )-6-MeTUINUPUAUH-3 -Uua)kapbamoni)-3-(2-
U30MPONUI(EeHHI )a3eTHANH- 1 -111)-2-0Kc03 TN )-N-(2-METOKCUI TUJI ) TJIUIIUH;
METHI (2-(3-((2-(mudpTopmMeTOKCH )-6-METUNTUPUANH-3 -1 )KapOamorn )-3-(2-
U30TPONUI(EHUI )a3eTUANH- 1 -1J1)-2-0KCO3THJI ) TJIMI[UHAT;
(2-(3-((2-(nudpTopmeToKkcH )-6-MeTHITUPUAHH-3 -1 )kapOamon)-3-(2-
U30TPONUI(EHUIT )a3e TUANH- | -1J1)-2-0KCO3 TUJI )TJIUIIUH,
N-(2-(3-((2-(nudTopmMeTOoKCH)-6-MEeTHINUPUAHH-3 -1 )kapObamon)-3-(2-
U30TPONHI( SHUI )a3eTHANH- | -1J1)-2-0KCO3THIT )-N-3THJITJTULIUH;
3-(2-m3onponundenmn)-N-(6-MeTHI-2-TPONOKCUTTHPUANH-3-1J1)-1 -
cynb(hamMounna3zeTHANH-3-KapOoKcaMun,
N-(2-(rudpTOopMeTOKCH )-6-METUITTUPUANH-3-1JT)-3-(3-U30NPONUITTHPUANH-2 -
uj)a3eTuanH-3-KapOOKCaMHUI;
4-(3-((2-(nudpTOopMeTOKCH )-6-METUITUPUANH-3 -1 )kapOamomn )-3-(3-
M3ONPONIINUPUIUH-2-UIT)a3€TUANH- 1 -1JT)-4-0KCOOYTAHOBYIO KHUCJIOTY;
N-(2-(rudpTopMeTOKCH )-6-METUNNUPUINH-3 -1J1)-3-(3-U30NPONUINTUPUANH-2-

un)-1-cynspamonnazeTuaun-3-kapOokcamun,
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N1-muknonponun-N3-(2-(audpropmeTokcn )-6-MeTUANMUPUANH-3-111)-3-(3-
M3ONPONMIINUPUIUH-2-UT)a3eTUANH- 1,3 -1ukapbokcaMun,

N-(2-(rudpTopmMeToKCcH)-6-MeTUNNUPUIUH-3-1JT)-1-(5-PTOp-2-METUNIUPUMUTUH-
4-un)-3-(3-u30NpONUINUPUIUH-2-UIT)a3€TUANH-3 -KapOOKCaMHUJ,

N-(2-(anudpTopmerokcu)-6-MeTUIMUpUANH-3-1i)-1-(3-prop-6-MeTunnupuanu-2-
wi)-3-(3-u30nponuInupuanH-2-uj)a3eTuInH-3 -kapOoKkcamMus;

N-(2-(nudTopMeTOKCH )-6-METUNUPUIHH-3 -1J1)-3-(3-U30NPONUITUPUAHH-4-
uj)a3eTuauH-3-KapOoOKCcCaMuI;

N-(2-(nudTopMeTOKCH )-6-METUIUPUIHH-3 -1 )-3-(3-U30NPONUITUPUANH-4-
un)-1-cynpdamMonnazeTuauH-3-kapOoKcamMun,

N-(2-(nudpTOopMeTOKCH )-6-METUIMTUPUIANH-3-1JT)-3-(3-U30NPONUITHPAZUH-2-
Wj)a3eTuanH-3-KapOOKCaMHUI;

N-(2-(nudTopMeTOKCH )-6-METUINUPUINH-3 -1 )-3-(3-U30NPONUINTUPAZHH-2- 1T )-
l-cynppamonnazeTuanH-3-kapOoOKCaMun,

N-(5-xnm0p-3-MeTOKCHIUPUANH-2-11)-3-(2-n3onponuiapeHn)a3eTHaAnH-3 -
kapbokcaMunm;

N-(5-0pomM-3-MeToKCUNUPUANH-2-11)-3-(2-n30nponundeHnn)a3eTuIuH-3 -
kapOokcaMum;

N-(5-xnop-3-(audpTopmMeTOKCH )TUPUANH-2-11)-3-(2-
U30MPONHI(eHI )a3eTUANH-3-KapOOKcaMu

N-(5-6pom-3-(audpropMeToKcH )mupuaAUH-2-11)-3-(2-
U30TPONHI( EHUI )a3eTHANH-3-KapOOKCaMU;

N-(3-(nudpTopMeTOKCH )-5S-MEeTUNNUPUIHH-2-1JT)-3-(2-
U30TPONUI(EHUI )a3e THANH-3-KapOOKCaAMU;

N-(3,5-numeTokcunupuauH-2-mi)-3-(2-uzonponuiadp eHu)a3eTHANH-3 -
kapOoOKcCaMu;

N-(5-xnop-3-(audpTopmMeTOKCH )TUPUANH-2-11)-3-(2-
UKJIOMEHTHI(EHUI )a3e THANH-3-KapOOKCAMUI;

N-(5-xnop-3-(audpTopMeTOKCH )TUPUANH-2 -1 )-3 -(3 -H30NPONMITUPUIUH-2 -
uj)a3eTuanH-3-KapOOKCaMHUI;

MEeTHUJ 4-(3-((5-xnop-3-(nudTopmeTokcH)nupuanH-2-ui)kapdbamon)-3-(2-
U30MPONIII( eHIIT )a3eTUANH- | -1i1)-2,2-TuMeTUIOyTaHOAT;

4-(3-((5-xnop-3-(audpTopmeTokcu )mupuanH-2-un)kapdbamoni)-3-(2-

U30MpOoNI(p eHII )a3eTUANH- | -ui)-2,2-TMMeTUI0yTAHOBYIO KHUCJIOTY,
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4-(3-((5-6pom-3-(nudpTopMeTOKCH )TUPUANH-2 -1 )KapOamonn)-3-(2-
U30MPONIII(p eHII )a3eTUANH- | -ui)-2,2-TMMeTUI0yTAHOBYIO KUCJIOTY,
MEeTHII 4-(3-((5-6pom-3-(audpropmMeTOKCH )TUPUAUH-2 -1 )Kapbamon)-3-(2-
U30MPONUI(eHHI )a3eTHANH- 1 -1)-2,2-numMeTnia-4-okcobyraHoar;
METHUIT 4-(3-((5-6pom-3-(nudpropmerokcu)nmupuanH-2-ui)kapdbamonin)-3-(2-
U30nponiIQpeHun)a3eTuanH-1-un)-2,2-numMeTnin-4-okcodyraHoar,
4-(3-((5-xnop-3-(audpTopmeTokcu )mupuauH-2-ua)kapdbamon)-3-(2-
U30MPONHI(eHWI )a3eTHIAHH- | -1J1)-2,2-TUMeTUI-4-0KCOOYTAaHOBYIO KHUCJIOTY;
4-(3-((5-xnop-3-MeTokcunupuauH-2-un)kapdbamoni)-3-(2-
U30MPONIII( eHII )a3eTHANH- | -1i1)-2,2-TUMeTUI-4-0KCOOYTAaHOBYIO KHCJIOTY;
4-(3-((5-6pom-3-meTokcunupUANH-2 -1 )Kkapoamonn)-3-(2-
U30TPONHI(eHUI )a3eTHANH- 1 -1i)-2,2- TuMeTUI-4-0KCOOYTAHOBYIO KUCIIOTY,
4-(3-((3-(mudpTOpMeETOKCH )-5S-METUITTUPUIHH-2 -1 )KkapOamomn )-3-(2-
U30TPONII(eHUI )a3eTHANH- 1 -1i)-2,2- TuMeTUI-4-0KCOOYTAHOBYIO KHUCIIOTY,
1-(2-(3-((3-(mudpTOopMeTOKCH )-5S-METUNNMUPUIH-2 -1 )KapOamMon)-3-(2-
U30TPONHI( €HUI )a3e THANH- | -1JT)-2-0KCO3THJT )HUKI00yTaH- 1 -kKapOOHOBYIO KHUCJIOTY;
O6ensun  3-((3-((3-(mudTopmMeTOKCH)-S-MEeTUINUPUANH-2-1T)Kkapbamon)-3-(2-
M30MPONIII( €HII )a3eTUANH- | -Uui1)CyIb(POHUI )TPOIIaHOAT;
3-((3-((3-(nudpropmerokcu)-S-MeTHINUPUAUH-2-UT)Kapbamon)-3-(2-
U30MPONHI(eHU )a3eTUANH- | -1JT)CYJIbQOHUI )IPONMAHOBYIO KUCIOTY,
N-(5-xn0p-3-MeTOKCUNUPUANH-2-1)-3-(2-n3onponundernn)-1-
cyiabdamonnazeTuauH-3-kapOOKCaMuI,;
N-(5-6pom-3-meTokcunupuanH-2-mi)-3-(2-uzonponundenmn)-1-
cynbhamMounazeTHauH-3-kapOoKcaMun,
N-(5-xnop-3-(audpropmMeToKcH )TUpUANH-2-11)-3 -(2-u3onponridenun)- 1 -
cynbhamMounnaszeTHanH-3-kapOoKCcaMu,
N-(5-6pom-3-(nudTopMeToOKCH ) TUPUANH-2-11)-3-(2-u3onponundennn)-1-
cynb(hamMounna3zeTHANH-3-KapOoKcaMun,
N-(3,5-numeToxkcunupuann-2-min)-3-(2-uzonponmiperun)-1 -
cynbhamMounnazeTHANH-3-KapOoOKCcaMun,
N-(5-xnop-3-(audpTopmMeTOKCH )TUPUANH-2-11)-3 -(2-muKkIoneHTHiI( eI )-1-
cynbhamMounnazeTHANH-3-KapOOKCaMun,
N-(5-xnop-3-(audpTopMeTOKCH )TUPUANH-2-1T)-3 -(3 -U30IPONMINUPUIUH-2- 1T )-

I-cynbdamonnazerunnH-3-kapboKkcaMum;
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N°-(5-xn0p-3-(qudropmeroxcu)nupuann-2-mi)-N' -nuxaonpomun-3-(2-
uzonponmidpeHu )azeTuanH-1,3-qukapOokcamMun;

N’-(5-6pom-3-(aupTopmeroxcn)nupuaus-2-mn)-N' -nukaonponu-3-(2-
u3onponuidenun)azeTuaun-1,3-nukapOokcaMun;

2-MEeTOKCH-2-0KCO3TUII 3-((3-(au¢pTOpMETOKCH )-5-METHINTUPUIUH-2 -
wi)kapbamon)-3-(2-uzonponundeHus)a3eTuaut- 1 -kapOoKcuar,

2-((3-((3-(mudpTOopMeTOKCH )-5-METUNTUPHUIUH-2-1JT )kapOamomn)-3-(2-
U30TIPONHI(EHUIT )a3e THANH- | -KapOOHMIT)OKCU)YKCYCHYIO KHUCIIOTY,

1-((3-((3-(nudpTopmeTokcH )-S-MeTHINUPUAHH-2 -1 )kapObamon)-3-(2-
U30TPONHI( SHUIT )a3eTHANH- | -KapOOHMIT ) OKCH ) [TUKJIOTIPOIaH- 1 -kapOOHOBY O
KHCJIOTY; UIIU

N-(3-(rnudpTopmMeToKCH)-S-METUNNMUPUIHH-2-11T)-3-(2-n3onponunderHnn)-1-(4-
0KCO-4,5-TUruAPOOKCA30JI-2-1JT)a3eTUANH-3-KapOOKCaMuU,

W ero GapMaLeBTHYECKHU IpUeMIeMasi COJib.

13. ®dapmaneBTHYeCKasi KOMIIO3UIIUS, COAepKalasi COeNUHEHHE MO JIIOOOMY H3
nyHKTOB 1 - 12 unm ero ¢apmMameBTUUECKH MPUEMIIEMYIO COJib U (papMaeBTUUECKU

MPUEMIIEMBIN HOCUTEb.

14. Coenunenue nmo nmwobOoMy u3 nyHKTOB | - 12 wnm ero ¢apmauneBTHYECKHU

npuemiemMas COJib OJid IPUMECHEHUA B KaUE€CTBE JICKAPCTBEHHOI'O CpEACTBA.

15. Coenunenue mo mwbOoMmy u3 NyHKTOB 1 - 12 unm ero ¢dapmaueBTHUECKH
npuemsieMasi COJb Ui MPUMEHEHUs! AJsl NMPeNOTBpalleHus uiu JiedeHus ¢(udposa,
IEePMATOJIOTUUECKUX HApyIIEeHUH, OO0NH, 3JI0KaYeCTBEHHBIX, IOOPOKAUYECTBEHHBIX
nponudepaTuBHBIX 3a00Ne€BaHMUI, PECHUPATOPHBIX 3a00JeBaHMH, HAPYWIEHUH CO
CTOPOHBI HEPBHOW CHUCTEMBI, CEPAEYHO-COCYAUCTHIX 3a00JIeBaHHUH, BOCHAJIUTENbHBIX

HapYILIEHUN, OKUPEHUS U PE3UCTEHTHOCTU K UHCYJIUHY.

16. IlpumeHeHne coeauHeHHs MO Jw0bOoMy u3 nOyHKTOB 1 - 12 wmum ero
(dapmaneBTUUECKH MPUEMIIEMON COJIM IJIs MPUTOTOBJICHHS JIEKAPCTBEHHOI'O CPEICTBA
ISl IPEAOTBPAIEHUs UK JiedeHust Gudpo3a, AepMaTOJOrHYECKUX HapyUIeHnuH, 6onn,
3JI0Ka4€CTBEHHBIX, n00pOKaueCTBEHHBIX nposngepaTuBHBIX 3aboeBaHu,

pecnupaTropHbIX 3a00JIeBaHUN, HAPYIIEHUI CO CTOPOHBI HEPBHOW CHCTEMBI, CepAeYHO-
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COCYAUCTBIX  3a00JieBaHUN, BOCHAJHUTENbHBIX  HAPYIICHUH, OXUPEHHUS  WIJIHU

PE3UCTEHTHOCTU K MHCYJIMHY.

17. Cnoco6 mnpodunaktuku wuaum JjedeHuss ¢ubpo3a, OEpMaATOIOTHUECKUX
HapyueHu#, OonM, 3J0KAaYeCTBEHHbIX, JOOPOKAYECTBEHHBIX NpOJU(EepaTUBHBIX
3a00eBaHUN, pPECNUPATOPHBIX 3a00JeBaHU, HApPyUIEHUH CO CTOPOHBI HEPBHOM
CHUCTEMBI, CEepIeYHO-COCYAUCThIX 3a00jeBaHUI, BOCHAJIUTEIbHBIX 3a00JeBaHUM,
OXHPEHUA HUIHN PE3UCTCHTHOCTH K HHCYJIIUHY, BK.]'II-OLIaI-OH_II/Iﬁ BBECACHUC cy61>eKTy,
HY)KJAIIeMycss B 3TOM, 3(P(PEeKTUBHOrO KOJUYECTBA COCAMHEHHS MO JOOOMYy U3

nyHKTOB 1 - 12 uyiu ero ¢papmManeBTHUECKH MPUEMIIEMOH CONH.
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