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OIIMCAHUE U30BPETEHUA
2420-562503EA/022
IMUPUANHKAPSOHUJIBHBIE ITPOU3BOJAHBIE U UX TEPAIIEBTHUYECKHE
INPUMEHEHHA B KAYECTBE HHI'HBUTOPOB TRPC6

O0aacTh, K KOTOPOI OTHOCUTCSI H300peTeHue

Hacrosiee n3o0perenne OTHOCUTCS K (hapMaLieBTHYECKUM COSTUHEHUSIM, KOMIO3ULIHSIM
U crocobaM sl JIEYEHUS] CepACYHBbIX U PECHUPATOPHBIX COCTOSIHUE, 3a00JeBaHUS TOYEK,
3a00NieBaHMsI ME€YE€HHU, MBIIEYHOW AUCTPOGUH, GUOPO3HBIX PACCTPOMCTB, OONM, MIIEMUU WU
UIIEMHYECKOr0 penepy3uOHHOTO MOBPEKIAEHHUS U PaKa, a TaKXkKe JJIsl HHTHOUPOBAaHUSI HOHHOTO
KaHaJia TpaH3UTOPHOTO penentopHoro noreHuuaita Co6 (TRPC6).

IIpeanocbliku co3aaHust H300peTeHUs

PaznuuHble OeNkM MOHHBIX KAaHAJOB CYLIECTBYIOT JJISI ONMOCPEAOBAHHS TOTOKA HOHOB
yepe3 kiIeTouHble MeMOpanbl. logxonsmast sxcnpeccus M (QyHKIHS OEIKOB MOHHBIX KaHAJIOB
HeoOXonuma ISl oA KaHUS KIETOYHOH (DYHKIMH, BHYTPUKJIETOYHOW KOMMYHUKALUU U T.IL.
BaxxHbIM  acmekTOM  JOCTHMIKEHHUs  KJIETOYHOrOo TIOMeocTasa  sBJIsIeTCsl  MOjJep:kaHue
COOTBETCTBYIOIMX KOHLEHTpPALMil HOHOB B Pa3jMUYHbIX THUIAX KJIETOK B MPOLECCE PA3BUTUS U B
OTBET Ha pa3jUyHble CTUMYJbl. bBojbploe KOJUYeCTBO PAa3jIMYHBIX THIIOB HOHHBIX KaHAJIOB
AENCTBYIOT ISl MOAAEP KaHMsI KJIETOYHOrO roMeocTasa, repemMelnasi MOHbI B KJIETKH U U3 KJIETOK
gyepe3 IUIa3MEHHYI0 MeMOpaHy W B KIIETKaX, IyTeM MepeMeIleHHs NOHOB dYepe3 MeMOpaHbl
BHYTPUKJIETOUHBIX ~OpraHe/Ul, BKJIOYas, HalpuMep, OHHAOIMIA3MATHUYECKUN PpETHKYIYM,
CapKOIJIa3MaTUYECKUM PETUKYJIYM, MUTOXOHAPUM M SHAOLUTAPHBIE OPraHeUlbl, BKIIOYast
SHAOCOMBI U JU30COMBL llenblii psin 3a0oneBaHUN SBISAIOTCA PE3YJIbTATOM AHMCPErYJISILUU
MEeMOpPaHHOTO TMOTeHIMana wWin a0eppaHTHOH TPAHCHOPTUPOBKH KaJNbLHs. YUYUTHIBAs
NPUHLUIHAIBHYI BaKHOCTh HMOHHBIX KAHAJIOB B MOAYJISILIMM MEMOpPAHHOTO IMOTEHIHANa U
IIOTOKA HMOHOB B KJIETKAX, HMACHTU(HKALUS CPENCTB, KOTOPbIE MOIYT IPOMOTHPOBATH WU
UHTUOMPOBATh KOHKPETHBbIE HMOHHBIC KAHAJbL, MPEACTABISET OONBLIOW WHTEPEC B Ka4yecTBE
UCCJIEZIOBATEIbCKUX MHCTPYMEHTOB U B KAU€CTBE BO3MOKHBIX TEPANEeBTUYECKUX CPENICTB.

OnHUM TakKMM KaHAJIOM SIBJISIETCS] KaHAJl TPAH3UTOPHOTO penentopHoro noreHuuana C6
(TRPC6). TRPC6 otHOcuTCs K O0s1ee kpymHOoMy cemeiicTBy TRP monHbIX kananos (cM. Desai et
al., 2005 Eur J Physiol 451:11-18; Clapham et al., 2001 Nat Neurosci 2:387-396; Clapham, 2003
Nature 426: 517-524; Clapham et al., 2002 TUPHAR Compendium). TRPC6 npencrasnser
co0Oll MPOHMLAEMBIA JUIsI KalbLUs KaHAJ, B YAaCTHOCTH, HECEJIEKTUBHBIM KaJIbIUIi-
MPOHHLIAEMbIM KaTUOHHBIM KaHall. [ToMmuMo kanbumeBbix nOHOB, TRPC6 kaHanmbl mpoOHHULIAEMBbI
IUI IPYTHX KaTHOHOB, HampuMep Hatpus. Takum obpasom, TRPC6 kananbl MORyJIUpPYIOT HE
TOJIbKO KOHIIEHTPALIMIO BHYTPHUKJIETOYHOT'O KAJBbLHS, HO TaKXKe MEMOpPAHHBIN MMOTEHIHAI ITyTEM
MOJyJIALIUY TTOTOKA KATUOHOB, BKJIIOUAs KaJlbLIMEBblEe U HATPUEBbIE HOHBI. XOTs HECEJIEKTUBHBIE
KaTUOHHblE KaHajbl, Takue kak TRPC6O, mMomynupyroT, cpeau mpodero, MOTOK KajlbLMEBBIX
MOHOB, OHU MEXaHUCTHUYECKH OTJIMYHBbI OT MOTEHLHUAN-3aBUCUMBIX KaJlbLIUEBbIX KaHajoB. Kak
IIPaBWJIO, MOTEHLIUAJ-3aBUCHUMbBIE KaJIbL{MEBbIE KaHAJbl OTBEYAIOT HA AENOJSIPU3ALMIO PA3HOCTH

NOTCHLUUAJIOB 4Y€PE3 MeM6paHy H MOI'YyT OTKPBIBATBHCA, obecrieunBasi BO3MOKHOCTh IMPUTOKA



KaJblUsl W3 BHEKJIETOYHOW Cpelbl M OBICTPOrO IOBBILEHHsS YPOBHEHW WM KOHIEHTpPALIUIA
BHYTPHUKJIETOYHOIO KaibLivsl. B oTnmuue OoT 3TOro, HecelneKTUBHbIE KATMOHHBbIE KaHAJbl, TAaKHUE
kak TRPC6, kak mnpaBuiio, SIBJISIOTCS 3aBUCUMBIMH OT CUTHAJbHON TPAHCAYKIUH, HUMEIOT
JUIUTENbHOE NIEHCTBHE M MPUBOAAT K MEHee OBICTPhIM U3MEHEHUSIM KOHLEHTpanuuu HoHOB. OHu
JE€MOHCTPUPYIOT MOBBILIEHHYIO aKTUBHOCTb B OTBET HAa MPOAYKLHUK BTOPUYHOIO MECCEHJXKepa,
muauwiriuuepusa (Hofmann et al., 1999). Kpome Toro, TRPC6 MosxeT oTBe4aTh Ha H3MEHEHUs
JaBJeHUsl. DT MEXAaHUCTUYECKHE pa3Muus COMNPOBOXKIAKOTCS CTPYKTYPHBIMH Pa3IHUUAMU
MEKAY MOTEHIHAN-3aBUCHMbIMUA U MPOHULIAEMBIMHU JJIS KATHOHOB KaHaJamMu. Takum oOpasom,
XOTSl MHOTHE pa3JIMuHbIe KaHAJIbl OONANalOT AEWCTBUEM, PETYJIHPYIOLIUM IOTOK HOHOB M
MEeMOpPaHHBIH MMOTEHINAJ B PA3JINYHBIX THITAX KJIETOK M B OTBET HA PA3JIMYHBIE CTHMYJIbI, BAXKHO
NOHUMATh CYIIECTBEHHbIC CTPYKTYpHbIE, (PYHKIHOHAJIbHBIE W MEXAHHUCTUYECKHE Pa3THUHS
MeXy pa3IU4YHbIMU KJIaCCAMU HOHHBIX KaHAJIOB.

Oyukuuss TRPC6 cBsizaHa, MOMHMMO MpOYero, ¢ MOAYJSILUEN MbIIIEYHOrO TOHYCA.
TRPC6 Ha BBICOKOM YypOBHE SKCIPECCHUPYETCsl B KJIETKaX INIAAKUX MBIIIL, KJIETKax INagKuX
MBILIL[ COCYJIOB, KapAMOMHOLIMTAX, JIETOUYHBIX apTepusX, aopTe, Cepile, MeYeHH, NOJIOBHOM
mosre u mnoukax. Okcrpeccuss TRPC6O, Hapsny ¢ 3KcllepUMEHTaMHM, IPOBEIEHHBIMU Ha
HOKAyTUPOBAHHBIX MBIIIaX W KJIETKax B KyJbType, MO3BOJSIOT Hpennonoxutb, uro TRPC6
MOJKET CIY>KUTh IOJIE3HOM MHUIIEHBIO sl JIeUEHUs TUNEPTeH3UM U JPYTUX CEepAEUHBbIX U
COCYAMCTBIX COCTOSIHUI, MPE3KIAMIICHH.

Myrtauus B uenosedeckoM TRPC6 kaHaje MOXKET BbI3bIBATb O4YarOoBbl CErMEHTAPHBIN
riomepynockiepo3 (FSGS) (Winn et al., 2005, Reiser et al., 2005). Otu MyTauuu, KOTOpbIE,
COIJIACHO COOOLIEHHUSM, SIBJISIIOTCS MyTalusIMu ¢ nipuodperenuem gpynkuuu (Reiser et al., 2005),
AOCTaTOYHBI JJIsi MHAYKIMU 3abosnesaHus. Kpome toro, moseimenHas skcrpeccus TRPCO
aCCOLMMPYETCsT ¢ HePPOTHMYECKUM CHHIPOMOM, JIMIIOMIHBIM HE(PPO3OM U IOHa0eTHYeCKOMH
Hedpomatueit (Moller et al., 2006, Tlatovskaya et al., 2013, Thilo et al., 2011) uau apyrumu
3a00JIeBAaHHUSIMU TIOYEK.

Y4uuThIiBasi €ro 3KCIPECCUIO U TO, YTO OH BOBJIeUEH B nepenauy curHaios TGF-B, Takke
cuntaroT, uTo TRPCO umeer BaxkHOE 3HAUYEHUE TIPU PECITUPATOPHBIX 3a00JEBAHUSX, PECTEHO3E,
3a00JIeBaHHSIX TEUEHH, MBIIIEYHON AUCTpOoduH, GUOPO3HBIX PACCTPONCTBAX, OOJIH, UIIEMUU U
UIIEMHYECKOM pernepdy3MOHHOM MOBPEXKIEHUH U HEKOTOPBIX (hopMax paka.

Yue et al. m3yganu poiapr TRPC6 kaHajioB B OnocpenoBaHWUU MPOSU(Epalnu KJIETOK
INAAKUX MBI JIETOYHOH apTepuu, 4YTO MOKET IPHUBECTH K HAWOMNATUYECKOW JIerOYHOM
aprepuanbHoii runepronnn (IPAH). Tuneptpodwusi MeawambHOTO CJOS COCYNOB JIETKHUX,
BbI3bIBAEMAasi UYPE3MEPHOW mposmdepanneil KIeTOK TINIaAKUX MBI JIETOYHOH apTepuu
(PASMC), siBnsieTcst OCHOBHOHN NMPUYUHOHN MOBBILIEHHOTO COMPOTHBJIEHUSI JIETOYHBIX COCYJIOB Y
nanneHTos ¢ [PAH. ABropsr obnapy:xumu, uto TRPC6 011 BeICOKO 3KCcTIpeccuposaH, a TRPC3
ObUT MUHIMaJIBHO 3KcripeccupoBad B PASMC u3 3mopoBoii ierounoi TkaHu. OgHAKO B TKaHU
nerkux nauueHToB ¢ IPAH skcnpeccuss MPHK n Oenka TRPC3 u TRPC6 Obuia 3HaunTEIHHO
MOBBILIEHa MO CPAaBHEHMIO C MX JKCIpeccueill y HOPMOTEH3MBHBIX NalueHToB. Kpome Toro,

npoiudepanus kietok PASMC, nonyuenHbix ot nanueHTos ¢ IPAH, Obla 3aMeTHO CHIKEHA



nocie uHkyOaunu ¢ MuPHK TRPC6. Ha ocHOBaHMM 3THX pe3yJbTaTOB aBTOPHI MPUILLIA K
BbiBOAy, uT0 TRPC6 MoOXeT wurpaTe BaKHYIO pOJb B ONOCPEJOBAHMM IPAaBHJIBHOM
nponudeparuun PASMC, u uro Hapymenue peryasinuu TRPCO MoxeT npuBOAUTD K YCHIEHHIO
npomudepanuu PASMC u runeprpoduu MenuaabHOTO CJIOS COCYNOB JIETKHUX, HaOMI0qaeMon y
nauuenTos ¢ IPAH (Yu et al., 2004 Proc Natl Acad Sci 101 (38): 13861-6). [lononHUTENbHBIM
NOATBEPXKAEHHEM  siBisieTcss  HaOmomeHue, uro y mnaumentoB ¢ IPAH  wacrora
OmHOHyKJIeoTuaHOro mnonumoppusma B mnpomorope TRPCO, kotopelii  yBenmmuuBaeT
JKCIIpeccuro, ObUla 3HAYUTEJIBHO BbIIE, 4YeM Yy 370poBbiXx cyOwbekToB (Yue et al, 2009
Circulation 119: 2313-22).

JloronHUTENbHBIE JOKA3aTEeNbCTBA, CBHUIETENBCTBYIOIINE O HAPYLIEHUU pPeryJsLuu
TRPC6 npu IPAH, nony4eHsl npu uccaeqoBaHUN OO3€HTaHa, ABOWHOTO OJIOKAaTOpa PelenTopoB
SHAOTENINHA, KOTOPBI KJIMHUYECKH HcHoib3oBaics mns jedenus IPAH. Dror unruburop
yMmeHbInaer npojudepannto PASMC, HO MexXaHU3M, MOCPEACTBOM KOTOPOTO 3TO MPOUCXOJIHT,
HesiceH. MIHTepecHO, 4To O03eHTaH ymeHbinaer npojudepaunto PASMC, a Takxke CHUXKAeT
skcripeccuro TRPC6 B nerounoii Tkann nauuentos ¢ IPAH (Kunichika et al., 2004 Am J Respir
Crit Care Med 170(10):1101-7).

XpoHunueckoe Bo3aelcTre curaperHoro asiMa (CS) Ha KpbIC MPUBOANIIO K YBETUUIEHUIO
skcripeccun MPHK u Genmka TRPCO B nmucTanbpHBIX JIETOYHBIX apTePUsiX, U AHAJOTHUYHBIE
s¢dexTer HAOMOmanuchr npu wucnonb3zoBannd PASMC in vitro. O0paboTka HUKOTHHOM
KyJnbTUBUpPYeMbIX KpblcuHbIX PASMC ycunusana skcnpeccuto TRPC6 u mosblana ypoBHU
BHYTPUKJIETOYHOTO KaJbIMsl, 00a 3TUX MOKa3aTessl CHIDKAINCH myTeM cainencunra MuPHK
TRPC6 (Wang et al., 2014 Am. Physiol Cell Physiol 306:C364-73). 3Tu pe3yapTaThl yKa3bIBatOT
Ha posb TRPC6 B CS-uHAYyLIUPOBAaHHOM NOBPEXAECHUN JIETKUX.

Hannble noareepkaaoT posnb TRPCO B AONOSHUTENBHBIX JIETOYHBIX PAaCCTPONCTBAX.
beuto  oOHapykeHO, YTO B aJbBEOSIPHBIX Makpodarax IalueHTOB C XPOHHYECKOMH
obctpyktuBHO#l Oonesnbro serkux (XOBJI) skcnpeccuss TRPC6 moBblieHa MO CPaBHEHHUIO C
KOoHTpoJbHOH rpynmnoii (Finney-Hayward et al., 2010 Am. J Respir Cell Mol Biol 43:296-304). B
SIUTENNATIBHBIX KJIeTKax MykoBHucLHAo3a yenoBeka TRPC6-omocpenoBaHHbI NMPUTOK KallbLUs
AHOMAJIbHO YBEJMYMBAETCS U MOXKET criocobcTBoBaTh runepcekpenun cimmsu. MuPHK-TRPC6
MOJKET YMEHBIIATh 3TOT AaHOMaJIbHBIN NMPUTOK KajbLus (Antigny et al. 2011 Am J Resp Cell Mol
Biol, 44:83-90). B ¢ubpobnacrax nerkux wmpiun npodudpoTHyeckass aktuBHOCTH PDGF
3aBucHuT oT aktuBauuu TRPCO, uTo Mo3BOJSsieT MpennojioxkuTh, 4yTo MHruouposanue TRPCO
morjio Obl ymeHbIuTh (hudpo3 serkux (Lei et al., 2014 Biomaterials 35:2868-77). Poms TRPC6
B (YHKIMH JIETOYHBIX SHAOTENHANBHBIX KJIETOK ObUIa MPOAEMOHCTPUPOBAHA HA MBIIIHUHBIX
JIETOYHBIX MOJENSIX C MHAYLHPOBAHHBIM HIIeMueil/penepdy3neil OTeKOM U JIUIOMOIUCAXapU-
UHIYyLUPOBAaHHBIM BocnaseHueM, npu koropoMm aepuuutr TRPCO Obut cmocobeH CHIKaTh
OCTPOE€ TIOBPEXKACHHE JIETKUX IIyT€M COXPAHEHHs SHAOTENHANbHONW OapbepHOH (QyHKINH
(Weissmann et al., 2011 Nat Comm, 3:649-58 u Tauseef et al., 2012, J Exp Med 209:1953-68).

Henasuue uccnenoBanusi Takke ykasbiBaloT Ha poib TRPC6 B apyrux cepraedHbIxX

3a0oneBaHMsAX, BKIIOYas cepaeuHyo runeprpoduro. Cepana NaUEHTOB € JUJIATAL[HOHHON



KapauoMuonatueil umeroT mnosblieHHYyr0 3kcnpeccutro MPHK TRPC6 mno cpaBHeHuio c
HopMasbHbIMU cepauamu (Kuwahara et al., 2006 J Clin Invest 116:3114-26). B MbImHbIX
monessix runeprpodun cepaua yposHn MPHK TRPC6 B cepniie MOBBIIIAIOTCS BCJIEACTBHE
neperpy3ku nasieHueM (Kuwahara et al., 2006 J Clin Invest 116:3114-26), nmutenbHOro
neueHus: usomnporepenosiom (Xie et al, 2012 Nat Commun 3:1238) u ypemmuueckoit
KapAHOMHOINATHH, WHAYLUPOBAHHON dYacTU4YHOW HedpakTomuer (Xie et al., 2015 J Am Soc
Nephrol 26:1150-60). Kpome Toro, cneuuduueckas misa cepaua csepxskcnpeccuss TRPCO B
KapIUOMHMOLIUTAX  TPAHCT€HHBIX  MbIIIEH  MHAyLUUpOBAaJNa TUNEPTPOPHIO  cepauna |
npexkaeBpemMennyro cmepthb (Kuwahara et al., 2006 J Clin Invest 116:3114-26).

Wu et al. oOHapyXujH, YTO TPAHCTE€HHBIE MBIIIH, SKCIPECCUPYIOLINE TOMUHAHTHO-
orpunatenbubii  TRPC6  kapamocnenuduyeckum — oOpa3oM,  HMeNud  OCJNAOJIeHHBIH
runepTpouIecKuil OTBET cepAaua mnocie HH(QY3UH HEHPOSHIOKPUHHBIX ArOHHCTOB HJIH
MOJENIUPOBAHUSI TIEPETPY3KU AaBJIEHHWEM, YTO VyKa3biBaeT Ha TO, uro TRPC6 sBisercs
KOMIIOHEHTOM KaHAJbHBIX KOMIUIEKCOB, KOTOpbIE SIBIIFOTCS BaKHBIMH  MEIHATOPAMH
runieptpodun (Wu et al,, 2010 Proc Natl Acad Sci. 107:7000-05). HuskomomnekyispHbie
JIEKapCTBEHHBbIE CPEACTBa, HaueneHHble HA TRPCO, Takke HeJaBHO HA4YaIHM MOAaBaTh HAEKIBI,
YTO Kacaercsl JeUueHHs ceplaevHbix 3adoneBanuid. Hanmpumep, Seo et al. mponeMoHCTpUpOBaH,
yro anrtaroHuctel TRPC6 um TRPC3 (GSK2332255B u GSKS833503A) neMOHCTPUPYIOT
N0303aBUCUMOE WHTUOMPOBAHUE IEpeNadyd CUTHAJIOB KJIETOYHOH TrumnepTpoduu B MHOLIUTAX
cepaiia HOBOPOXIEeHHbIX U B3pocibix (Seo et al.,, 2014 Proc Natl Acad Sci 111:1551-1556).
ITonobupiM oOpazom, TRPCO-pepuuuTHBIe MBIIK OBUIM 3aIIMIIEHBI OT H30MPOTEPEHOIN-
UHIyLHUpOoBaHHON runeprpodun cepaua (Xie et al., 2012 Nat Commun 3:1238).

Cumxenne axktuBHocTd TRPCO MoskeT OBITH MONE3HBIM JUIA JIEUEHUS CEepAEYHO-
cocyaucTbix 3aboneBaHuii. In vitro, aTeponmpoOTEKTOPHOE HANpPSDKEHHE CIOBUTAa HHAYLHPYET
nosbimeHne ypoHeit MPHK TRPC6 B sHporenuanbHbIx kieTkax cocynos uenoseka (EC) mo
cpaBHeHHIO ¢ ycnoBusiMu atepomnporekTopHoro mortoka (Thilo, et al., 2012 Hypertension
59:1232-40). Murpauusi EC BakHa 1yl 3@KUBJICHUS TOCHE TOBPEXKICHHS apTepuu, U
30 ochaTUANIX OIMH-OMOCPENOBAHHOEe HHIHOupoBaHue murpanuun EC nmpenoTspamanock in
vitro B kierkax mbimed ¢ nepunurom TRPC6. Kpome Toro, nuera ¢ BBICOKUM COAEpIKAHUEM
XOJIECTEPHHA B COYETAHWU C TOBPEKACHUEM COHHOH apTepuH He Hapyliajia 3a’KUBJICHHUE Y
mpiei ¢ nepunurom TRPC6 mo cpaBHEHHIO C KOHTPOJBHBIMH JKHBOTHBIMH JTUKOTO THIIA
(Rosembaum et al., 2015 J Vasc Surg 62:1040-47 u Chaudhuri et al., 2008 Mol Biol Cell 19:
3203-11). TlomoOHbiM 00Opa3oM, WHAYUUPOBAHHOE OAJNIOHHOW IWjaTaluedl MOBPEKICHUE
BHYTPEHHHUX TPYIHBIX apTEPHH YEJOBEKa €X VIVO MPHUBOAMIO K MOBBIIIEHHbIM YpoBHIM MPHK
TRPC6 no cpaBHEeHHUIO ¢ HenuaaTupoBaHHBIMU apTepusimu (Bergdahl et al., 2005, Am J Physiol
Cell Physiol 288:C872-80). AmonTo3 3HAOTENHANBHBIX KJIETOK BOBJICYEH B HHHULIMALUIO MU
NPOTPECCUPOBAHNE  aTEPOCKIEPOTHUECKUX  TOPAKEHWH, W OBUIO  [OKAa3aHO,  dYTO
MHyLUPOBAHHBIA OKHCIIEHHBIMH JIMIIONPOTEMHAMH HU3KOH mioTHocTH amonto3 EC aoptsel
yenoseka 3aBucutT or TRPC6 (Zhang et al., 2015 Sci Rep 5:9401-10). B kpbicuHOl Monenu

umemun nepensHero mosra yposHu MPHK TRPC6 Obinm mosbimens! B cocyaucteix SMC u



KOPPEIHPOBAIA C YMEHBIIEHHEM MO3TroBOro kpoBotoka (Johannson et al., 2015 Acta Physiol
214: 376-89).

UccnenoBanusi, mnposeneHHele Reiser, Winn u  Schlondorff, wnentudummposanu
mytauuu B TRPC6 y nmanuenTtoB kak spistomuecs npuunHoil npu FSGS (Reiser et al., 2005
Nature Genet 37: 739-744; Winn et al., 2005 Science 308:1801-1804; Schléndorff et al., 2009
Am J Physiol Cell Physiol 296:C558-69). Ilocienyrmomue HCCIEIOBAHUS BBIIBIIIH
nonojautensHble Mytaunn TRPCO, cBsizaHHBIE CO CTEPOUA-PE3UCTEHTHBIM HEPPOTUYECKUM
cunapomom (C. Sadowski et al.,, 2014 J Am Soc Nephrol 26:1279-89). [lanbHeiimue
uccnenoBanus mnokazand, uro TRPC6 BakeH s HOPManbHOH (YHKIHMHM TOAOLHMTOB,
KOHTPOJIMPYSI MPUTOK KAJBIHS U SIIEPHBIA (PAKTOP aKTHBALWU AaKTHMBUPOBAHHBIX T-KJIETOK, rne
MOBBILIEHHBIH TOK Yepe3 KaHall CBA3aH C MOBPEXKIEHHEM IMOuUeK M MHAYKLHUEH MpOTeHHypuu
(Moller et al., 2007 J Am Soc. Nephrol 18:29-36 u Schlondorff et al., 2009 Am J Physiol Cell
Physiol 296:C558-69). B nomonHenue k myTarusiM npuodperenust GyHKIHUU ObLIO MOKA3aHO,
yro 3kcnpeccuss TRPCO mobieHa npy XpOHUYECKUX 3a00JI€BAHUAX MMOUEK YEJIOBEKA, BKIIFOUAs
FSGS, nunounssii Heppo3, MeMOpaHHBIH TIIOMEPYJIOHEPPUT U MTUAOETHUECKYIO He(pomaTHio
(Moller et al., 2007 J Am Soc Nephrol 18:29-36 u Thilo et al., 2011, Nephrol. Dial. Transplant
27:921-9), a Taxke B MBILIUHON MOAeNH noBpexaeHus nogouutos (Moller et al., 2007 J Am Soc
Nephrol 18:29-36). Beumo mokazaHo, uro y Mbimeidt ¢ nepunurom TRPC6 nabmonaercs
noHmxkeHnHas: anruoreHsuH 1l (Ang ID)-unnyuuposannas ansOymunypus, (Eckel et al., 2011 J
Am Soc Nephrol 22:526-35), torma kak crneuuduyeckass Ajsl TPAHCTEHHBIX MOAOLMTOB
sKcIpeccust MyTtaiuii yenosedeckoro GoF y wmblineli BbI3bIBaeT aqbOYMHHYPUIO M TOPAKEHHS
kiyooukos (Krall et al., 2010 PLoS ONE e12859 u Canales et al., 2015 Brit J] Medicine Med Res
5:1198-1212). Cnenosarenbho, nnrubupoBanne TRPCO MokeT ObITh MONIE3HBIM TPH JICUSHHU
XPOHUYECKUX 3a00JI€BaHUH MOUYEK. DTH JAHHbIE HE TOJIBKO IMO3BOJSIIOT MPEAIONIOKHUTb, YTO
TRPC6 0o6buHO (pyHKIMOHMpPYET Ui MOAAEp KaHUs HOPMAaJbHOH (PYHKIMH MOYEK, HO TaKXkKe
yka3biBatoT Ha TO, 4ro TRPC6 sBnsercs crneunpuveckoil NPUUMHONW MO MEHbIIEeH Mepe
HekoTopeix ciydaeB FSGS. Hcxons u3 BepostHoit poaun TRPC6 B ¢dyHKIMEM mouek,
coennHeHUs-MHrHOUTOpel  TRPCO MOXHO HCHONB30BATh MJISL JICYEHUST WM OOJIerdeHHsI
XPOHHYECKHUX MOYEUHBIX 3a00J€BAHUN WIIM COCTOSIHHMN, BI3BAHHBIX (IIOJHOCTHIO MIJIM YaCTUYHO)
mucynknueir TRPC6. Kpome toro, coenunenus-unruoburopsl TRPC6 MOXKXHO HCHONIB30BATH
Ui JIeYeHHs] WM OOJIerdeHHs CHUMITOMOB 3a00JeBaHUI ModYek (HampuMmep, THIEPTEH3UH,
NPOTEUHYPHH U T.1.), HE3aBHCUMO OT MPUYHHBI 3a00JI€BaHMSI.

TRPC6 skcnipeccupyeTcst B MUOMETPHH U TUTalieHTe BO BpeMsi bepemennoctu (Ku et al
2006 J Soc Gynecol Investig 13:217-225; Clarson et al., 2003 J Physiol 550: 515-528). Kak
takoBol, TRPC6 mokeT criocoOCTBOBATh MOIAEPKAHUIO MPABUIBHOTO MHUOTEHHOTO TOHyCa B
IUTALEHTe W/WIM  TOAJAEPKAHUIO  MOAXOMSIMIEr0  BHYTPHUYTPOOHOTO M MAaTEPHHCKOIO
apTepUAbHOTO JABJICHUS BO BpeMsi OEpEeMEHHOCTH.

HenasHo mnosiBUnMCH AaHHBIE, CBUAETENbCTBYHOLIME O mnpuydactHocTd TRPC6 k
ompeneneHHblM ¢opmaMm paka. Heckonpko rpymm ycraHomiu, uto skcmpeccuss TRPC6

MOBBIIIIEHA B KJIETKAX, B3SATHIX Y MMALHEHTOB C MYyJbTU(HOPMHOHN rimodacToMOH, HauboJee



YacThIM M HEHM3JICUMMBbIM THIIOM paka roysioBHoro mosra (Chigurupati, et al., 2010 Cancer Res,
70:418-427; Ding et al., 2010 J. Natl Cancer Inst. 102:1052-1068). Ananorn4so, Ding et al.
oOHapy>xunu nobieHHble ypoBHU TRPC6 B KileTkax rMOMBI 4YeloBeKa, ¥ WHIMOMpPOBaHUE
TRPC6 ¢apmakonornyecku WM MpU IMOMOIIM JOMHHAHTHO-HETaTUBHOIO MYTaHTa MOAABIISIO
pPOCT KJEeTOK in vitro. B AByX Mopjensx KCEHOTPAaHCIUIAHTAaTa IJIMOM YeJIOBEKa JIEHTHUBHUPYC-
OTOCpeIOBaHHas SKCIpecchs AOMUHAHTHO-HeraTuBHOro TRPC6 B omyXxoneBbIX KJeTKax nepern
NOAKOXXHOM MWJIM WHTPAKPAaHHAJIbHOW HMIUIAHTalMeH yMeHbInajga oOBeM OmyXONd IO
cpaBHenuto ¢ kouTpossimu (Ding et al., J. Natl. Cancer Inst. 2010, 102, 1052-1068). Taxke Obu10
oOHapyskeHo, 4To noBbimeHHble YpoBHU TRPCO6 cBsizanbl ¢ pakom meiiku matku (Wan et al.,
2012 Onco Targets Ther 5:171-176), pakom mosounoit kene3bl (Dhennin-Duthille et al., 2011
Cell Physiol Biochem 28:813-822), mouedHo-kieTo4Hol kapiuHomoii (Song et al, 2013 Mol
Biol Rep 40:5115-5122), rmuiockoKJIeTOUHOM KapuuHOMO# rosossl U men (de Quiros, et al. 2013
BMC Cancer 13:116-127) 1 1IoCKOKJIETOYHOH KapIMHOMOH muinesoaa (Zhang et al. al., 2013,
Med Oncol 30:607), cpenu mnpouux. B KkieTkax renaToUeUTIONIIPHON KapLHHOMBI OBLIO
NPONEMOHCTPUPOBAHO, YTO JOKCOPYOHIMH, THIOKCHS ¥ HOHH3HPYIOIIEe H3Jy4YeHHe
yBenununBaroT skcrpeccuro MPHK TRPC6, u uto TRPC6 obnapyxuBaercst Ha Oosee BBICOKHX
YPOBHSIX B TKaHSX OMyXOJIM, Y€M B HE BOBJIeUeHHbIX TKaHsX. [loBeimeHHblil ypoBenb TRPCO
OBUT CBS3aH C JIEKAPCTBEHHON PE3MCTEHTHOCTBHIO, KOTOpast Obljla CHIDKEHA MyTeM CaiJIeHCHHTa
PHK TRPCE6 in vitro. JlentuBupycHast nocraBka TRPC6-cnennprieckoii KOpOTKOH MNHJIEYHON
PHK B onyxonesbie kierkun Huh7 mepen mmmuaHtanyeil B MbIIIMHONW MOJENH ITOAKOXHOTO
KCEHOTPAHCIUIAHTaTa CHI)Kajla pPOCT ONyXOJdM M CEHCHOWJHM3UpOBaJa  ONyXONU K
nokcopyouruny (Wen et al., 2016 Sci Rep 6:23269). Otu pe3ynbraThl nokaseBatoT, uto TRPCO
MOKeT OBITh MHOTOOOCIIAIOLIEeH TePaeBTHYECKONH MULIEHBIO JJIS JICUSHUS paKa.

3aboeBaHMs MMEYEHH, BKJIIOYAs HEAIKOTOJbHBIH CTEATOreNaTUT, MOXKHO JIEUUTh IyTeM
cHwkenuss aktuBHocTH TRPC6. T'mnokcus ysenuuuBana skcrnpeccutro TRPC6 B nmHumn
3BE3YAThIX KJIETOK IMEYEHH YeJIOBEKa 10 CPaBHEHHIO ¢ HOPMOKCHYECKMMH ycioBusmu. [lpu
ucnonp3oBaHun 3Tux Kierok caineHcuar PHK TRPC6 npuBomun k jmayH-peryiasiuu
TPAHCKPHUNTOB Uil alib(pa-akTUHA TJIAJKUX MBI U KouiareHa 1A1, xoropeie 0ba CBsi3aHbI C
¢ubdpo3om, B orBer Ha runokcuro (Iyer et al., 2015 Exp Cell Res 336:66-75).

WNnurubuposarne TRPC6 MokeT MpUHECTH TOJIB3Y MALIMEHTAM C MBIIIEYHON AUCTpOdHe
HMomenna (DMD). B mdx/utrn”” momenu DMD ¢ MCIOIb30BAHHEM  BbLIEIEHHBIX
KapAUOMHOLIUTOB neuuT TRPC6 BOCCTAHABJIUBAJ CTpeCC-CTUMYJIMPOBAHHYIO
COKPATHTENBbHYIO CIOCOOHOCTh W TPAH3UTOPHBIA OTBET KaJbLUS IO HOPMAJBbHBIX YPOBHEH MO
CpaBHeHMIO ¢ Mbliamy, umeomuMu reH TRPC6O nukoro Ttuma, 4YTO JaeT OCHOBaHUE
NPEANoIoKNuTh, YTo nHruouposanne TRPCO coxpanuT cepaedHyro (pyHKLUHIO Yy MALUEHTOB C
DMD (Seo et al., 2014 Circ Res 114:823-32).

@dudpo3HbIe paccTpoiicTBA MOXKHO Jeunth uHruomropamu TRPC6. Csepxskcrpeccusi
TRPC6 umnnynupoBana aktuBanuio mMuodpudbpodnactos, Torna kak aenenuss TRPC6 cHmxana
Tpancdopmanuo MuopuOPOOIACTOB, MHAYLUPOBAHHYIO TPaHCHOPMHUPYIOIIHM (HaKTOPOM POCTa

6era. Kpome Toro, mpimu ¢ gepuunrom TRPC6 nmpopeMoHCTpUpOBaIM CHUKEHHE 3aXKHBIICHHS



KOXKHBIX ¥ cepaeunblx paH (Davis et al., 2012 Dev Cell 23:705-15).

HNuruburopsr TRPC6 moryT ObITh monesHs! ams jnedenuss Oonu. CnvHaJIbHAS TOCTaBKa
AHTHCMBICJIOBbIX OJUroHykJeoTunoB TRPC6 cHmkana runepanre3uro, HHAYLHPOBAHHYIO
MEXaHUYECKUMU, THIOTOHUYECKUMH U TEPMUYECKUMHU CTHUMYJIaMH, B AOKJIMHUYECKHX MOJENSAX
6omu (Alessandri-Haber et al., 2009 J Neurosci 29:6217-28).

Monymsauust ynkuuu TRPC6 obecneunBaer cpeacTBa AMsl MOAYJSLUH TOMEOCTa3a
KaJbLIMsI, TOMEOCTa3a HATPUs, BHYTPUKIETOYHBIX YPOBHEW KaJbIMsl, MOJSIPU3ALMU MeMOpaH
(MeMOpaHHBIH MOTEHLMAJ TOKOsI) W/UJIM YpOBHEH KaTHOHOB B KjieTke. COeOMHEHUs, KOTOpPbIE
MOTYT MOJIYJUPOBAaTh OAHY WM HecKoJbKO ¢yHkumid TRPCO, moje3Hsl BO MHOTHX aCIeKTax,
BKJIFOYasi, HO HE OrPaHUYUBASCH 3THUM, IMONAEP’)KAHHE TOMEOCTa3a KalblLus, NOIAep>KaHHe
roMeocTasa HaTpUs, MOAYJSILIUIO YPOBHEH BHYTPUKJIETOYHOIO KaJbLUs, MOIYJSALUIO
MeMOpPaHHOM MoJsipu3atu (MEMOPAHHOTO MOTEHIMANIA); MOIYJISILIHIO YPOBHEH KATHOHOB, H/UJIH
JedeHrue Wi NPOQUIAKTUKY 3a00JIEBaHMIA, PACCTPOWCTB WJIM COCTOSHUH, CBSI3AHHBIX C
rOMEOCTa30M Kallbliisl, FOMEOCTa30M HaTpus, AUCTOMEOCTa30M KajblLUs WM HATpus WIH
MEMOPaHHOW TOJsIpU3alUel/ THIepnosipu3aiel (BKJIOYasl TUMO- M THIEPBO30YINMOCTH),
W/Wn JiedeHue Win npoduiakTuky 3a00NeBaHU, PACCTPONCTB WIIM COCTOSIHHM, CBSI3aHHBIX C
peryJsinue wim aucperyssiuneit skcrpeccuu uik GyHkaun TRPC6.

CymectByer moTpeOHOCTh B BBICOKOCENEKTHBHBIX aHTaroHuctax TRPCO mist nedeHus
3a00JIeBaHMIA UJTH PACCTPOMCTB, KOTOPBbIE MOKHO o0erdnThb mytem Monysinuu TRPCO.

CymHocTb H3o0pereHust

Hacrosimee un3oOpereHne obecrieunBaeT HOBBIE COENUHEHHs, KOTOPbIE MOAYJIHUPYIOT
TRPC6 wu, Takum o0pa3oM, SBJISFOTCS TOJIE3HBIMH Ui JICYEHHs] psina 3a0ojieBaHUN U
PaccTpOMCTB, KOTOpPBIE MOXKHO oOnerdnTh myteM monyssinuu TRPC6, BkrOYas runepTeH3uIo,
IPESKIJIACMIICHIO, PECTEHO3, CEePIeYHOe WM PECHUPATOPHOE COCTOsIHHE, 3a00JeBaHHE MOYEK,
3a00JIeBaHNe TEYEHH, MBIIIEUHY0 TUCTpodHto, GruOpo3HbIe paccTpoiicTBa, O0Jb, HIIEMHIO WIIH
UIIEeMHUYecKoe penepdy3uoHHOe TMOBpexaeHue u pak. Hacrosimee wu300peTeHne Takke
OTHOCUTCSI K (papMalleBTUYECKUM KOMITO3HLIMSM, BKJIIOYAIOIIUM 3TH COEAMHEHUs, K crocodam
NPUMEHEHUS 3TUX COSIMHEHHUH B JICUCHUN PA3JIMYHBIX 3a00JIEBAaHHUI U PACCTPOMCTB, K Criocobam
MOJIY4EHHS 3TUX COCTUHEHUHN M K TPOMEKYTOUHBIM COSAMHEHUSM, TMOJIE3HBIM B 3THUX CHOCO0ax.

B ongHOM BapumaHTe OCyIIeCTBICHHS (BapMaHT OCyIeCTBieHUs1 1) wu3oOpereHue

OTHOCHUTCS K coenuHeHuto ¢popmysl (1),

@

rac



L oTcyTCTBYET MM MPEACTABISIET COOOM METUJIEH WJIH 3TUJICH,

Y npencrasmisier coboit CH nmu N;

A npencrasisier coboit CH nnu N;

R' BBIGpan U3 rpymbL, cocTOsIIEH H3:

Cj.sankuna, HeOOsI3aTENbHO 3aMELIeHHOro 1-3 rpymnmamy, He3aBHCUMO BBIOPAHHBIMH U3
rpymnsl, cocrosiuieii u3 rajgoreHa, Cs srukiaoankmia U OCs glIUKIOATKIIIA,

¢dennna, HEOOsM3aTENBHO 3aMeIeHHOro |-3 rpynmnamu, HE3aBUCHUMO BBIOPAHHBIMH W3
rpynmbl, coctositmedt u3 CFi, ramorena, Csgnukmoankuia, OCsguuknoankuna, OCgankunia,
HEeo0s13aTeNIbHO 3aMEIEHHOTO OHUM-TPEMs aTOMaMH TaJIOreHa; 1

CsgUUKIIOQNKIIA, HEOOsI3aTeNbHO — 3aMelleHHoro 1-3  rpynmaMu,  HE3aBHCHUMO
BBIOPaHHBIMU W3 TPYMIIbL, COCTOSALIEH U3 rajoreHa u Ci¢ajKuia, Heo0s3aTeIbHO 3aMeIEHHOTO
1-3 aToMaMu rajoreHa;

R? BbIOpaH w3 rpynmbl, coctosimed u3 H, Cjgankuna, OCF;, Csgnukioankuna, OC;.
saNIkmiia, OC; gLIMKIIOAIKIIIA;

R? BbIOpaH w3 rpymmbl, cocrosimmer u3 H, Cpgamkunma, Cseguuknoankmna, OCs
cuuKioankuia;, rae Kakapii m3 Cigankmna, Cseuukinoankuna, OC; ¢IIUKIOANKUIA TPYIIIbI R?
HEeoOs13aTeNIbHO MOXKET OBITh 3aMelleH OXHOH-TpeMsl TpyNIaMH, Kaxknaas H3 KOTOPBIX
HE3aBHCUMO BbIOpaHa u3 rpymmbl, cocrosimed u3 ramorena, OH, OC;¢ankwuna, SC; ¢ankuna,
N(Cy¢ankun),; u rae oguH-TpU aroma yriepona Cj¢aliKiia TPYIIIbI R’ HeoBs3aTenbHO MOTYT
OBITH 3aMeIleHbl OAHON WJIM ABYMs I'PYINIIaMH, BBIOPAaHHBIMU M3 IPYIIbl, cocrosimed n3 NH,
N(Cysankmn), O u S;

R* 1 R’ kay1blii HE3aBHCHMO BbIOpaH u3 rpynnsl, cocrosmeit u3 H nmm Cj_sankuna;

R’ u R* mMoryr BMecTe ¢ aToMOM, K KOTOPOMY OHH IPHUCOEIMHEHBI, OOBEIHHSTHCS C
oOpazoBaHueM 3-9-4JIeHHOrO KapOOLMKIMIBHOIO KOJbLd, KOTOPOE HEOOs3aTeIbHO MOMKET
COZIepIKaTh OJMH-TPH IreTepoaTOMa, BBIOPAHHBIX U3 Ipymbl, coctosmeii u3 N, O u S; wm

R® u R’ MOTYT BMeCTe OOpa3OBbIBATh 3-9-4JIeHHOE OMIMKJINYECKOE KOJIBIO, KOTOPOe
HEeo0s13aTeNIbHO MOXKET COEePIKaTh OAMH-TPU T€TEPOATOMA, BHIOPAHHBIX W3 TPYIIIbI, COCTOSIIEH
mN,0Ous;

R® BbIOpaH u3 rpymmsl, cocrositment u3z H, Cygankuna, CN, CF3;, OCF;, Cs ¢lukioaikunia,
OCankuna u OC3_glIUKIIOATKIIA;

R’ BoiGpan u3 rpymmsl, cocroameii u3 H n OC)_sankuna;

WK ero (hapMaLeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapmaHTe oOCyLiecTBiIeHHs (BapUaHT OCYIIECTBICHUS 2) H300peTeHHe
OTHOCHTCSI K COEJUHEHUIO B COOTBETCTBHH C IEPBBIM BAPUAHTOM OCYIIECTBIICHHS, OMMCAHHBIM
BBILIE, TIe

R' BBIGpaH U3 rPyIIIBI, COCTOSIIEH H3:

Ci-sankmna, He00A3aTENbHO 3aMeIeHHOro 1-3 rpymnmaMu, He3aBHCUMO BBIOPAHHBIMU U3
TPYIIIBL, COCTOSIIIEH U3 ranoreHa, C3.¢lIMKI0AIKUIIA,

dennna, HEOOA3aTENbHO 3aMELIEHHOro 1-3 rpynmaMy, He3aBUCUMO BBIOPAHHBIMU U3

rpynmel, cocrosmei u3 CFs, ramorena, OCse¢umkmnoankuna u OCeankuna, HeoOsA3aTeIbHO



3aMeIIEeHHOTO OHUM-TPEMsI aTOMaMH rajioreHa; u

C3.¢LMKJIOANIKIIIA, HEOOSI3aTEIbHO 3aMEIIEeHHOTO 1-3 rajloreHOBbIMH IPyIIaMuy;

R? npencrasisier coboit OC |¢aIKu;

R? BbIOpaH u3 rpymmbl, cocrosimei u3z H, Cigankuna, HeoOs3arenpHo 3amernenHoro OH
ni OC|_gaJIKUIIOM,

R* npencrasisier coboii H;

R’ npencrasmsier coboii H;

R® u R* Moryr BMecTe ¢ aToMOM, K KOTOPOMY OHH IPHCOEIMHEHBI, OOBEIUHSTHCS C
oOpa3oBaHueM 3-9-ujieHHOrO KapOOLUKIMIBHOIO KOJIbLIA, KOTOpPOE HEOOSI3aTENIbHO MOKET
COZIEPIKATh OMUH-TPH IeTEPOATOMa, BEIOPAHHBIX M3 IPYMIbI, cocTosimei u3 N u O; wim

R’ u R’ MOTYT BMeCTe OOpa3OBbIBATh 3-9-uJIeHHOE OMIMKJINYECKOE KOJBIO, KOTOPOE
HEOOsI13aTeNTbHO MOXKET COIEPIKaTh OAMH-TPU T€TEPOATOMa, BHIOPAHHBIX M3 TPYIIIbI, COCTOSIIEN
u3 N u O;

R® BbIOpaH u3 rpynmsl, cocrosimei u3z H, Cy gankuia, OC gankuna u OC; gLIMKIIOANKIIA,

R’ BoiGpan u3 rpymmsl, cocroameii u3 H n OC)_sankuna;

Wi ero hapMaleBTHUECKU TPUEMIIEMON COJTH.

B napyrom BapuaHTe OCYyIIeCTBIeHUs (BapHaHT OCYIIECTBIEHHs 3), H300peTeHue
OTHOCHTCSI K COETUHEHUIO B COOTBETCTBHM C BAPUAHTOM OCYIINECTBICHUs | WM 2, ONUCAHHBIM
BBILIIE, TTIE

A npencrasisier coboit CH u Y npencrasnser coboit N; nim

A npencrasisier coboit CH u Y npeancrasisier coboii CH;, nmu

A mpencrasisier codoit N u Y npencrassier codoit CH;

Wi ero (papMaLeBTHUECKU TPUEMIIEMON COJTH.

B ngpyrom BapuaHTe OCyLIeCTBICHUs (BapHAHT OCYIIECTBJCHUS 4), H300peTeHue
OTHOCUTCSl K COEIWHEHHIO B COOTBETCTBUM C JIFOOBIM M3 BAapUAHTOB OCYINECTBJIEHHs 1-3,
OIKCAHHBIM BBIIIIE, TIE

R' BBIGpaH U3 rpymIbl, COCTOAWEH 13 (eHHIa, HeOOI3aTENbHO 3aMEIeHHOTO IPYIIION,
BbIOpaHHOM U3 rpymmsbl, coctosmeii u3 CFs;, OCF;, ranorena, OCs guuknoankuna u OC; ankuna,
Heo0s3aTeNIbHO 3aMEIEHHOTO OJHUM-TPEMsI aTOMaMH TaJIoreHa; H,

R? npencrasisier co6oit OC |.¢aIK;

R? BbIOpaH U3 rpymmsl, cocrosimei u3 H, Ci gankuia, HeoOs3arenpHO 3amernennoro OH
i OC|_gaIKUIIOM;

R* npencrasmsier coboii H;

R’ npencrasmsier coboii H;

R® u R* Moryr BMecTe ¢ aToMOM, K KOTOPOMY OHH MPHCOEIHHEHBI, OOBEIUHSATHCS C
oOpa3oBaHueM 3-9-ujieHHOTO KapOOLUKIMIBHOIO KOJIbLIA, KOTOpPOE HEOOS3aTeIbHO MOXKET
COZIEpPKaTh OUH-TPH reTEPOaTOMa, BEIOPAHHBIX M3 TPYMIbI, cocTosimei uz N, O; uiu

R’ u R’ MOTYT BMeCTe OOpa3OBbIBATh 3-9-uJIeHHOE OMIMKJINYECKOE KOJBIO, KOTOPOE
Heo0s13aTeNIbHO MOXKET COAEePIKaTh OAMH-TPU T€TePOaTOMa, BHIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH
u3 N u O;
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R® BriGpan u3 rpymmsl, cocrosimeit u3 H, Csanknna, OC.gankia 1 OC3 ¢LUKIOANKHIA,

R’ BoiGpan u3 rpymmel, cocroameii u3 H u OC)_sankuna;

WK ero (papMaLeBTHUECKH PUEMIIEMON COJH.

B npyrom BapumaHTe OCylIeCTBI€HHUs (BapHaHT OCYLIECTBIEHHUs 5), u300peTeHue
OTHOCUTCSI K COEIUHEHHIO B COOTBETCTBUU C JIIOOBIM M3 BAapUAHTOB OCYINECTBJIECHHsS -4,
OTUCAHHBIM BBILIIE, T/1€

R' BBIGpan U3 rpymmsl, cocTosmed 13 (peHna, HeoOA3aTeNbHO 3aMELIEHHOrO IPYIITIOi,
BbIOpaHHOM U3 rpymmbl, coctoseii u3 CFs;, OCFs, F u MeTokcw;

R’ BBIOPAH M3 IPYIIIbI, COCTOSIIEH U3 METOKCH T STOKCH;

R’ BbIOpaH W3 rpymmbl, cocrosimeidl u3 H, 2-ruapokcumerwna, MeTOKCHMeTHna, |-
THIPOKCUSTUIIA,

R* npencrasmsier coboii H;

R’ npencrasmsier coboii H;

170071

R® npencrasmser coGoit stmn, u R® um R' obwemmmsiorcs ¢ oGpasosamem
CIMPOLMKIIMYECKOTO KOJIbLI,

170071

R? NPEICTaBIsIeT COOOM 3THJ WM METOKCUMETHII, U R u R° O0BENUHSIIOTCST C
o0Opa3oBaHHEeM OUIIUKINYECKOTO KOJbIIA;

R® BbIOpaH W3 Tpymnmbel, cocrosimeidl u3 H, meruna, MeTOKCH, 3TOKCH, NMPOIOKCH H
LUKJIMIITTPOIIUIIOKCH,

R’ BbIOpaH U3 rpymmsl, cocrosueit u3 H u merokcu;

WK ero (papMaleBTHUECKH PUEMIIEMON COJH.

B npyrom BapuaHTe OCyIIeCTBJIEHHS (BapHaHT OCYLIECTBIEHHs 6) wu300peTeHue
OTHOCHUTCS K COEIMHEHUIO B COOTBETCTBHM C JIIOOBIM W3 BapHAHTOB OCYLIECTBJIEHHS 1-5,
OTMUCAHHBIM BBIIIE, T/IE

R! Bmecre ¢ L MPEACTABISIFOT COOOM Ipymmy, BHIOPAHHYIO W3 TPYIIIBI, COCTOSIIEH W3
dennna, 4-xnoppenuna, 4-propdenuna, 4-merokcudenwna, 4-uzonponokcudenuna, 4-
TpudropmeTrdpenmna, 4-nupTopMeTokCu(peHnIa 4-IUKIONPONMIOKCUPEHHIIIA, IUKIIOMPOTIHIIA,
IUKJIOTIEHTHIIA, ITUKJIOreKcrIa, Oen3uia, 2-propOensmna v HeHUIITUNA,

R? NPEICTABIISIET COOOI METOKCH HJIU STOKCH,

WK ero (hapMaLeBTHUECKH PUEMIIEMON COJIH.

B nppyrom BapmaHTe OCyILIeCTBICHUs (BapHAHT OCYIUECTBICHUS 7), H300peTeHHe
OTHOCHUTCSl K COCOMHEHHIO B COOTBETCTBUH C JIFOOBIM M3 BAapUAHTOB OCYINECTBJICHUS 1-0,
OTMCaHHBIM BBIIIE, T/IE

Y npencrasisier coboit CH u A npeacrasisier coboii N;

R' Bmecte ¢ L MPEACTABISIFOT COOOM Ipyrmy, BHIOPaHHYIO W3 TPYIIIBI, COCTOSIIEH M3
bennna, 4-xnoppenuna, 4-propdennna, 4-merokcudenmna, 4-uzonponokcupenmna, 4-
Tpudropmernndenmna, 4-audpropmerokcudennna 4-uukiaonponwiokcudenmna, OeHsmna, 2-

¢dTopbensuna u peHnasTUINIA;
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R* MPEICTABIISIET COOOI METOKCH HJIA ATOKCH,

R3, R* u R’ kaxoiii npencrassier codoit H;

R® npenacTasisier co0oit H, MeTwi, MeTokcH il STOKCH,

R’ npencrasmsier coGoit H;

WK ero (papMalLeBTHUECKU PUEMIIEMON COJIH.

B npyrom BapuaHTe OCyIIeCTBJIEHHs (BapHaHT OCYLIECTBIEHHS 8) H300peTeHue
OTHOCHUTCS K COEIMHEHHIO B COOTBETCTBHM C JIIOOBIM W3 BapHAHTOB OCYLIECTBJIEHHS 1-6,
OTMUCAHHBIM BBIIIE, TIE

Y npencrasisier codoit CH u A npencrasinsier coboii CH;

R! Bmecte ¢ L MPEACTABISIFOT COOOM TpymIy, BHIOPAHHYIO W3 TPYIIIBI, COCTOSIIEH W3
¢benmna, 4-xnopdenuna, 4-propdenuna, 4-merokcudenmna, 4-rpudTopmermideHuna,
IUKJIOTIEHTHIIA, ITUKJIOTeKcrIa, Oensmna, 2-propbensuna, peHunaTrna,

R? MPEICTABIISIET COOOI METOKCH HJIA STOKCH,

R3, R* u R’ kaxoiii npencrassier codoit H;

R® npeacTaBIsieT co0oit H, MeTw1, MeTOKCH MJTH STOKCH,

R’ npencrasmsier coGoii H;

WY ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

B nppyrom BapmaHTe OCyLIeCTBICHUs (BapHAaHT OCYIIECTBICHUS 9), H300peTeHHe
OTHOCUTCSl K COCOMHEHHIO B COOTBETCTBHH C JIIOOBIM M3 BApHUAHTOB OCYINECTBiIEHUs 1-5,
OTHMCaHHBIM BBIIIIE, T/IE

Y npencrasisier codoit N u A nipencrasisier codoit CH;

R' Bmecte ¢ L NPEACTABISIIOT COOON TpyImy, BBIOPAHHYIO M3 TPYMIbI, COCTOSIIEN M3
¢benuna u 4-propdenmna,

R’ npencrasisier coBoi METOKCH,

R’ BBIOpaH U3 IPyMIIbl, cocTosmen n3 H, 2-runpokcumeTria u ruipOKCUITHIIA,

R* npencrasmsier coboii H;

R’ npencrasmsier cooii H;

R? u R* MoryT 06benuHsThCS ¢ 0Gpa30BAHMEM CITMPOLMKINYECKOTO KOJIbLIA;

WIn

R® 1t R’ MOryT 06BeXHHATHCS ¢ 0GPA30BAHMEM OUIHKIMYECKOrO KONbLA;

R® BBIOpaH U3 rpymsbl, cocrosmeit us H u merokcw;

R’ npencrasmsier coGoii H;

WK ero (hapMaLeBTHUECKH PUEMIIEMON COJH.

B npyrom BapuaHTe ocymecTBieHUs (BapuaHT ocymectBieHuss 10) wusoOpereHme
OTHOCHUTCSI K COCOMHEHHIO B COOTBETCTBUH C JIFOOBIM M3 BAapUAHTOB OCYINECTBJICHHs 1-4,
OTHMCaHHBIM BBIIIE, T/IE

R' npencrasmsier coboii Cealkmi, HEOGS3aTENbHO 3aMelleHHbI 1-3 rpymmamy,
HE3aBHUCHMO BBIOPAHHBIMH U3 IPYIIIBI, COCTOSAIIEH U3 rajorena n C3_¢lIUKIOATIKUIIA,

R? npencrasisier co6oit OC |.¢aIKuL;

R>, R* u R’ kaxmpiii npencrasisier codoit H;
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R® BriGpan u3 rpymmsy, cocrosimeii u3 H, Cygankina 1 OC | sankuia;

R’ npencTasisiet codoit H;

WK ero (papMaLeBTHUECKH PUEMIIEMON COJH.

B npyrom BapuaHTe ocyuiecTBieHUs (BapuaHT ocymecTsieHus 11) wusoOpereHue
OTHOCUTCSI K COETMHEHUIO B COOTBETCTBUU C JIIOOBIM M3 BapUAHTOB ocyinecTBieHus 1-4 u 10,
ONMCAaHHBIM BbILIE, I7€

R' Bmecte ¢ L IPENCTABILIIOT COOOM Ipymiy, BHIOPAHHYIO W3 TPYIIbL, COCTOSIIEH W3
STWJIA, TPOMHIA, HM3OMPONHIA, H300yTHIA, LUKJIONPONHIMETHIA, LUKIOOyTHIMEeTHIa, 2,2-
OUMETHIINPONIIA,  |-MEeTHILMKIONPONWIMETHIA,  |-propMeTmnuukionponwimMeruia,  1-
LUKJIOTIPOTIUII3TUIA, 2-IUKJIONPOIIIATUIIA, LIUKJIOTIEHTUIA, LIUKJIOTEKCHUJIA, 2,2-
TG TOPUUKIOOY THIIMETHIIA, 3,3-audTopuUKIO0yTHIMETHIIA, 3-
(TpudropmeTin)mkIoOyTHIMETHIIA U 3,3,3-TpU(TOP-2-METHII-TIPOTIHIIA,

R’ npencrasisier coboi METOKCH,

R? , R* u R kaxmpiii npencrasisier codoit H;

R® BBIOpaH U3 rpymmsbl, cocrosimeii u3 H, meruna u meTokcw;

R’ npencTasisieT codoit H;

WY ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapuaHTe oOCyIIeCTBIECHHUs (BapuaHT oOCyliecTBieHus 12) wusoOpereHue
OTHOCHTCSI K COSTUHEHUIO B COOTBETCTBUU C JIIOOBIM M3 BapUaHTOB ocyuectBieHus 1-4, 10 u
11, onucaHHbBIM BBIIIIE, T

Y npencrasisier coboit CH u A npeacrasisier coboii N;

R' Bmecte ¢ L NPEACTABISIIOT COOON TpyImy, BBIOPAHHYIO M3 TPYMIbI, COCTOSIIEN M3
NpoNWia, HM30MPONWIA, HM300yTWIA, LUKJIONPONMIMETHNA, LUKIOOyTWiIMeTrnna, 2,2-
AUMETHIITPONIUIIA, |-LHUKJIONPONUIATUIIA, 2-TUKIONPONUI3TUIIA U LIUKJIOTEKCUJIA,

R’ npencrasisier cobGoi METOKCH,

R? , R* u R kaxmpiii npencrasssier codoit H;

R® BBIOpAH U3 rpymmbl, cocTosimeii u3 H, Mmeruia u Metokcw;

R’ npencTasisieT codoit H;

WK ero (papMaLeBTHUECKU PUEMIIEMON COJIH.

B npyrom BapuaHTe OCyLIeCTBJICHHUS (BapuaHT oOcCymiecTBieHus 13) wusoOpereHue
OTHOCHTCSI K COSMHEHHIO B COOTBETCTBHU C JIIOOBIM M3 BapUAHTOB ocyuectsieHus 1-4, 10 u
11, onrucaHHBIM BBIIIIE, T

Y npencrassier codoit CH u A npencrasinsier cobori CH;

R' Bmecte ¢ L MPEACTABISIFOT COOOM TIpymmy, BHIOPAHHYIO W3 TPYIIIBI, COCTOSIIEH M3
STWNIA, TPONHJIA, H3OMpPONHIA, H300yTWIA, LUKJIOMPONMIMETHIA, LUKIOOyTHIMEeTHIa, 2,2-
OUMETWIINPONIIIA,  |-MEeTHILHMKIONPONWIMETHNA,  |-pTopMeTHnnuKIonponuamMernia,  1-
LUKJIOTIPOTIUII3TUIA, 2-IMKJIONPOMUISTUIIA, LIUKJIOTIEHTHUJIA, LIUKJIOTEKCUJIA, 2,2-
TP TOPLUUKIOOY THIIMETHIIA, 3,3-audTopuuKIO0yTHIMETHIIA, 3-
(Tpudropmerin)mknoOyTHIMETHIA U 3,3,3-TpU(TOP-2-METHII-TIPOTIHIIA,

2 .
R” npencrasisier coboii MeToKCH;
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R3, R* u R’ kaxoiii npencrassier codoit H;

R® BBIOpaH U3 rpymmsl, cocrosmeii u3 H, mernna u merokcu;

R’ npencrasmsier coGoit H;

WK ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

B npyroMm BapmaHTe OCYyINECTBIEHHS (BapHaHT ocyuiecTBieHus 14) wusoOpereHue
OTHOCHUTCSI K COEJUHEHUIO B COOTBETCTBUU C BAPUAHTOM OCYILECTBJICHHS 1, OMMCAHHBIM BBbILIE,
rae

R® u R* Bmecre ¢ aromMoMm, K KOTODOMY OHH NPHCOENHMHEHBI, OOBEAMHSIOTCS C
o0Opa3oBaHHEM 3-4JIEHHOT'O KapOOILUKIHIBHOTO KOJIbIIA,

WK ero (papMaLeBTHUECKU TPUEMIIEMON COJTH.

B npyrom BapuaHTe OCyLIeCTBICHHUS (BapuUaHT OCyIIeCTBIeHUs 15) wusoOpereHue
OTHOCHUTCS K COEJUHEHHUIO B COOTBETCTBUU C BAPUAHTOM OCYILECTBJEHHUS 1, OMUCAHHBIM BBILIE,
rrue

R’ u R’ BMecre 0GpasyloT 3-9-ulleHHOE OHIMKIMYECKOE KONbLO, KOTOPOE
HEeoOs13aTeNTbHO MOKET COAEPKATh OUH-/IBA FETePOATOMA, HE3aBHCUMO BBIOPAHHBIX M3 TPYIIIIHL,
cocrositen 3 N u O, u

WY ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapuaHTe oOCyIIeCTBIECHHs (BapuaHT oOCyllecTBieHus 16) wusoOpereHue
OTHOCHUTCSI K COEJUHEHHUIO B COOTBETCTBUU C BAPUAHTOM OCYILECTBJEHHS 1, OMMCAHHBIM BBILIIE,
rae

Y npencrasisier coboit C;

A npencrasisier coboit N;

R* npexacrassier coboit OCHj3; u

R3, R*, R uR’ kaxmbiit npexacrassier coboit H;

W ero (papMareBTH4eCKy MPHEeMIIEMOH COJIH.

B npyrom BapuaHTe OCylIeCTBICHHUs (BapuaHT oOcCyliecTBieHus 17) wusoOpereHue
OTHOCUTCSI K COEIMHEHUIO B COOTBETCTBUH C BAPUAHTOM OCYIIECTBJICHHs | unu 16, onucaHHbIM
BbILLIE, TE

L orcyTcTByer;

R' mpencrasmsier coboii (enmn, HEOGS3ATENBHO 3aMEIEHHBIH 1-3  rpymmamy,
HE3aBHCUMO BbIOpaHHbIME U3 rpymmbl, coctosmeid u3 CFs, rajgorena, Csguuknoankuna, OCs.
clktoankuia, OC; sanknia, HeoOs3aTeNbHO 3aMELICHHOTO OTHUM-TPEMsI AaTOMaMH TaJIOreHa; U

R® npencrasmsier co6oit H; nin OCHs;

WK ero (hapMaLeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapuaHTe oOcCymiecTBieHHs (BapuaHT ocymiecTBieHus 18) wusoOpereHme
OTHOCHTCSI K CO€IMHEHHUIO B COOTBETCTBHHU C JIIOOBIM M3 BAPHAHTOB OCyIIecTBieHHUs 1 wm 16,
ONMCAHHBIM BBbIIIIE, I7T€

R' Boibpan w3 TpymmsL cocTosmel u3 (eHMIA, HeOOA3ATENbHO 3aMemeHHoro 1-3
IpyINamMy, HE3aBUCUMO BbIOpaHHbIMM u3 rpynnbl, coctosmei u3 CF;, ramorena, OCs.

6ITUKJIOAJIKHWIA U OC1_6aJ'IKI/IJ'Ia, HE00s3aTEILHO 3aMCIICHHOI0 OAHUM-TPEMS ATOMAMU IrajIOrcHa,
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R? npenctasisier codoit OCH;3 umn OCHLCHz;

R3, R4, RS, R°uR’ KaXAbIH npencrasisier codoii H; u

WK ero (papMaLeBTHUECKH PUEMIIEMON COJH.

B npyrom BapuaHTe oOcCyliecTBIeHUs (BapuaHT ocymiecTBieHus 19) wusoOpereHue
OTHOCUTCSI K CO€IMHEHHUIO B COOTBETCTBHMHU C JIIOOBIM M3 BapMAHTOB OCyIleCTBIeHHUs 1 mu 16,
ONMCAHHBIM BbILIE, I7€

R' BeiGpan u3 Tpymmel, cocTosel 3 (heHHTA, HEOOA3ATENHHO 3aMeIIeHHOro 1-3
IPyINamMH, HE3aBUCUMO BbIOpaHHbIMM u3 rpynnbl, cocrtosmerd u3 CF;, ramorena, OC;.
cirkstoankuia u OC | ganmkuna, HeoOs3aTeNbHO 3aMELIEHHOTO OTHUM-TPEMSI AaTOMAaMU TaJIOreHa;

R? npenctasisier codoit OCH; umu OCH,CHs;

R3, R*, R uR’ kaxmpiii npencrasisier codoit H;

R® npenctasisier codoit CH; umn OCHj;

Y npencrasisier codoit CH; u

A npencrasisier coboit N;

WK ero (hapMaLeBTHIECKH TPUEMIIEMON COJIH.

B npyrom BapuaHTe ocymecTBieHUs (BapuaHT ocymecTBieHuss 20) wusoOpereHHe
OTHOCHTCS K JIFOOOMY M3 BapuaHTOB ocyuiecTiaeHus | umn 16-19, rne L orcyTeTByerT;

WK ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapuaHTe oOcCymiecTBieHHs (BapuaHT ocymecTBieHus 21) wu3o0pereHue
OTHOCHUTCSI K COEJUHEHHUIO B COOTBETCTBUU C BAPUAHTOM OCYILECTBJEHHS 1, OMMCAHHBIM BBILIIE,
I7ie COeAMHEHNE BBIOPAHO U3 TPYIIIBL, COCTOsAIIEH U3 Ito0oro u3 coenunennii 1-95 B Tabnuue 1
WK ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

B npyrom BapmaHTe OCyINECTBJEHUS (BapHaHT OCYINECTBIeHHs 22) u300peTeHue
OTHOCUTCS K (hapMaleBTHYECKOH KOMIIO3MIMM, BKJIIOUAaroImeill ro0oe M3 COCAMHEHHH B
COOTBETCTBUM C BapHaHTaMU OCYyIIECTBIEHUs 1-21, oOmucaHHBIMH BBILE, WIX €rO
(apMaleBTHYECKH TPUEMIIEMYIO COJIb U HeoOs3aTeNbHO (papMaLeBTUYEeCKU MPHEeMIIeMbIi
SKCLMITUEHT.

B npyrom BapuaHTe OCyLIeCTBICHHUS (BapuUaHT OCYIIECTBICHUs 23) wu300peTeHue
OTHOCUTCSI K crocoOy JieueHus: 3a00IeBaHUsI WM PACCTPOMCTBA, KOTOPOE MOXKHO OOJIErduTh
nyreM wuHruobuposanusi TRPC6, Bkiowaromemy BBENEHHE TepaneBTHUECKH 3(PQeKTHBHOrO
KOJINYECTBA JIFOOOTO U3 COCMHEHUH B COOTBETCTBHH C JIFOOBIM U3 BAPUAHTOB OCYIIECTBIEHHS 1 -
21, onHMcCaHHBIM BBINE, WIH ero (¢apMaLEeBTHUECKH MPHEMJIEMON COJH MAlHEeHTY,
HY>KJAIOIIEMYCsl B 5TOM.

B npyrom BapuaHTe OCyIIECTBJIECHHS (BapuUaHT OCYIIECTBICHUS 24) wu300peTeHHe
OTHOCHTCS K CIIOCOOY B COOTBETCTBHH C BapHUAHTOM OCYLIECTBIEeHHUs 23, rae 3a0ojeBaHNe HIIN
pacCTpOCTBO BBIOPAHO M3 TPYIIBL, COCTOSIMEH W3 runepTpopuu cepaua, HIIEMHH,
UIIEMHYECKOr0 penepPy3MOHHOTO NOBPEKACHUS, TUIMEPTEH3UH, JIETOYHOW apTepHabHOM
TUNIEPTEH3UH, HWAUONATUYECKOW  JIETOYHOM  apTepuajbHOW  TUIEPTEH3UH, PECTEHO03a,
XPOHMYECKOTO OOCTPYKTHBHOTO 3a00NeBaHUs JIETKUX, KHUCTO3HOro (udposa, Oonesnu

Anbureiimepa, 6onesnu I[lapkuHcoHa, Oone3Hu I'eHTMHITOHa, aMHUOTPOPUUECKOro OOKOBOTO
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ckiepo3a (ALS), MHIyLUHPOBAaHHBIX TPABMAMH MO3TOBBIX HAPYIIEHHUH, aCTMbI, XPOHHUYECKOTO
OOCTPYKTHBHOTO  3a0ON€BaHMsl  JIETKHX,  PEBMATOUAHOIO  apTPUTa,  OCTEOApPTPUTA,
BOCTIQJIUTENILHOTO 3a00JIeBaHUs] KHUIIEYHHKA, PACCETHHOTO CKJIEPO3a, MBILIEUYHONW IucTpoduy,
MbIIIEYHOH nucTpoduu JfolIeHHa, NPE’KIACMIICMM W WHAYLUPOBAHHOW OepeMEeHHOCTHIO
TMIIEPTEH3UH,  HEAJIKOTOJbHOTO  CTEATOrernaTuTa, JIMIOUAHOro  Hedpposa,  (OKaJIbHO-
cermMeHTapHoro riomepynockiepoza (FSGS), nHedpoTuueckoro cuHApoOMa, AMAOETHYECKOMH
Heppomatuun  wium  auaberudeckoro  modeyHoro  3abonesanusi  (DKD),  modeuHoi
HEeIOCTATOYHOCTH, TEPMHUHAJIBHOW XPOHHYECKOW MOYEYHOH HENOCTATOYHOCTH, HWIIEMHH WU
UIIEMHUYECKOTo pernepdy3uoHHOro noBpexaeHus, paka, IPF (uarnonarnyeckuii pudpos nerkux),
ARDS (ocTpblii peciipaTOpHBII JUCTPECC-CHHAPOM), 3M(pH3eMbl 1 auadera.

IMoapoOHoe onucanue u3odpereHust

Tabmuua 1 mokas3pIBaeT COEAMHEHUS MO W300PETEHHIO, KOTOPbIE MOXKHO IOJYYUTH B
COOTBETCTBHH CO CXEMaMU CHHTE€3a U MNpHUMEpaMH, IOKa3aHHBIMH B paszgene “TIpumepsr

CHHTe3a  HIKE, U CIIOCO0aMHU, N3BECTHBIMU U3 YPOBHS TEXHHUKHU.

Tabmuua 1
Coen.
X Ctpykrypa HasBanue coenmHeHus
0
F Ny N/\I [4-(6- AMIHO-4-MeTOKCH-TUPUANH-3-1IT)-
\©\ | = K/N
1 o ;@:\ nunepasus- 1-ui|-[5-(4-propdpeHokcn)-4-
O« =
oM, Q NF, METOKCHU-ITUPUANH-2-1JT|-METaHOH

CH,

(6-AmuHO-4-meTnn-3',4",5',6'-rerparuapo-

F N
5 \©\ | A N 2'H-[3,4’ |ounupuaunmn-1'"-wun)-[ 5-(4-
/
o}

(bTopdeHoKCH )-4-METOKCU-TTHPUAUH-2-

O. =
CH, H,C NH, 11 |-MeTaHOH
CH,§ 0
Oz (6-Amuno-3'4",5",6'-terparugpo-2'H-
N
3 ©\ . lN \ [3,4'|6unupunami- 1’ -wmn)-(4-MeToKCH-5-
o) N
| = (beHOKCHU-TTMPUANH-2-1JT)-METAaHOH
NH

2

(6- AMuno-4-merokcu-3',4',5',6'-

CH, o
F SN "
|N rerparuapo-2'H-[3,4’ |ounupunuanm-1'-
4 S SN
N,

v)-| 5-(4-pTopdeHokcu)-4-MeToKCH-

o
Cl?Hs NUPUIUH-2-1T]-METaHOH
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[4-(6- AMHHO-4-MeTOKCH-TUPUANH-3-1IT)-
nunepasus- 1 -ni|-(4-merokcu-5-¢peHokcu-

MUPUANH-2-1JT)-METaHOH

[4-(6-AMuHO-IUpUAA3UH-3-1T)-
nunepuaut- 1-mn|-[5-(4-usonponokcu-
(beHOKCH )-4-METOKCHU-TTUPUTHH-2- 111 |-

MCTaHOH

[(R)-4-(6-AMunO-4-MeTHI-TTUPUANH-3-
1T)-2-TUAPOKCHUMETHII-TITIEPA3HH- 1 -1 |-
[5-(4-bropdenokcu)-4-MeToKCH-

MUPUANH-2-WJ1 |-METaHOH

[7-(6-AMHHO-4-MEeTOKCH-TTUPHUINH-3-1IT)-
4,7-nnaza-criupo[ 2.5 Jokr-4-mn|-(4-
METOKCH-5-()eHOKCH-TTUPHUINH-2-WIT)-

MCTaHOH

[7-(6-AMHUHO-4-METOKCH-TTUPHUINH-3-1IT)-
4,7-nuaza-crinpo[ 2.5 ]okr-4-un]-[5-(4-
(bTopdeHoKCH )-4-METOKCU-TTMPUAUH-2-

1J1|-METaHOH

10

(6-Amuno-4-metmn-3',4",5',6'-TeTparunpo-
2'H-[3,4’ |ounmupunuamn-1'-un)-(4-
METOKCH-5-(peHOKCH-TTUPUIUH-2-WIT)-

MCTaHOH

11

[4-(6-AMHUHO-5-MeTOKCU-TUPUA3UH-3-
vuT)-iunepunnH- 1-mn|-[5-(4-
(bTopdeHokcn)-4-MeTOKCU-TMPUANH-2-

1J1|-METaHOH
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[4-(6- AMUHO-TUPUINH-3-1JT)-TUITEPa3UH-

0\©\ = | N/\l
12 o N K/N | iy 1-un]-[4-meTokcu-5-(4-MeTOKCH-
NN (beHOKCH)-TUPUIUH-2-1JT |-METaHOH
CH, 0
F O~ /\| [4-(6- AMUHO-TUPUANH-3-UJT)-TTUTIEPA3UH-
N
|
13 \©\0 = _N K/N S 1-un]-[5-(4-¢propdenokcn)-4-meTokcu-
| ZNNH MUPUANH-2-1J1 |-METaHOH
CH, o (6-Amuno-3'4",5",6'-terparugpo-2'H-
F o}
14 \©\ - N [3,4"|6ounupunuamt-1'-un)-[5-(4-
N N
© N ropdenokcn)-4-MeTOKCH-TUPUIMH-2-
e
NH, 1J1|-METaHOH
(i‘,H o]
4-(6- AMUHO-TUPUIVH-3- 1T )-TTUTIEPA3UH-
SHGRe Aoy
15 oSN K/N \@\ 1-un]-(4-MeToKCH-5-(PeHOKCU-TTUPUIUH-2 -
1J1)-METaHOH
P
CH, 0
Oz | N [4-(6-AMuHO-TMPUAA3UH-3-1T)-
16 N N nunepunuH- 1-uil-(4-merokcu-5-
O
Nl _ (beHOKCH-TTMPUTNH-2-1JT)-METAaHOH
N7 TNH,
CH, o)
F o p [4-(6-AMuHO-nUpUAA3UH-3-11)-
17 \©\ . |N nunepunus- 1-ui)-[5-(4-proppenokcn)-4-
(o}
METOKCU-TTUPUANH-2-UJI |-METAaHOH
HO\E 0 [(R)-4-(6-AMunO-4-MeTHI-TTUPUANH-3-
18 (:\N | N /@ 11)-2-TUAPOKCUMETHII-TITIEpa3HH- 1 -1 |-
>
o

(4-MeToKCH-5-()eHOKCH-TUPUANH-2-1IT)-

MCTaHOH
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Q —N VAT YL
) N L, (6- AMuHo-4-metokcu-3',4',5',6'-
- rerparuapo-2'H-[3,4"|ounupuaunami-1'-
1 ) J paruap [3,4]6umap
o b CH, v)-[ 5-(2-pTop-OeH3UITOKCH )-4-METOKCH-
d,: HC MU PUINH-2-1I1|-METaHOH
oH, o OH [(R)-4-(6- AMuHO-nIUpUANH-3-1J)-2-
F O F N’g IUPOKCUMETHII-TTUTIEpasuH- 1 -1]-[5-(4-
» | LT
o7 = ) ropdenokcu)-4-MeTOKCH-TUPUIUH-2-
# NH, 1J1|-METaHOH
O
O\
= | CH, [4-(6-AMUHO-5-MeTOKCH-TTUPUAA3UH-3-
N
21 = Q VUT)-TITIEPUAH- | -1t |-(4-MeToKCH-5-
@ (heHOKCH-TTUPHUTHH-2-1JT)-METAHOH
(6-Amuno-3'4".5",6'-terparuapo-2'H-
2 N [3,4'|ounmpununmn- 1'-mn)-[4-meTokcu-5-
N (4-meTokcH-(EHOKCH )-TUPUIUH-2-UJT |-
Z“NH,  [MeTaHOH
CH3 0 VAT &L
& (6-Amuno-4-metokcu-3',4',5',6'-
7 N
@\ |N retparunpo-2'H-[3,4'|ounupunuamn-1'-
23 0™ SN
| P 11)-(4-METOKCHU-5-PeHOKCU-TTMPUTUH-2-
Q NH
“3"'3 *  |um)-meraHoH
F o CH, (6-AmuHo-4-meTokcu-3',4",5',6'-
" FKQO ZNTON o rerparuapo-2'H-[3,4'|oumupunuamn-1'-
N
oS | = v)-[4-meTokcu-5-(4-TpudropmeTi-
N® NH,  \penoxcu)-mupuanH-2-11]-MeTaHOH
K NwNHQ [4-(6-AMuHO-IMpHUAA3UH-3-1T)-
N== nunepuaut-1-unl-(5-
25 \

[UKJIO0yTUIIMETOKCH-4-METOKCH-

MUPUANH-2-11)-METaHOH
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(6- AMuHo-4-metokcu-3',4',5',6'-

11)-[ 5-(4-pTop-OeH3mIokcH )-4-MeTOKCH-

Q —N
N \ 4 "M merparunpo-2'H-[3,4'|6unupununun-1'-
26 \ o, v)-[4-meTokcn-5-(1-metun-
Hsg/‘o 0 “Hs LIIKJIONPOIUIMETOKCH )-ITUPUAUH-2- 1T |-
H,C
¢ METAHOH
o,
N 0 [(R)-4-(6-AMuHO-4-MeTOKCU-TUPUANH-3-
N AN 11)-2-MEeTOKCUMETUII-TIUIepa3uH- 1 -ui|-
27 v L
N7 | o) (4-MeToKCH-5-(hEeHOKCH-TUPUANH-2-1JT)-
H,N = o Hsc’o METaHOH
CH,
EHG EH3 0 (6- AMuno-4-merokcu-3',4',5',6'-
@\ i lN N rerparuapo-2'H-[3,4'|ounupuauami-1'-
28 X
© /N 11)-| 4-meTokcu-5-(4-MeTokcu-peHOKCH)-
O NH
I *  [mupumMH-2-1IT]-METaHOH
CH,
0
= ‘ O\CHS [4-(6-AMHHO-4-MeTHII-TNPUAA3HH-3-1IT)-
29 Naw g nunepunus- 1-uin]-[5-(4-proppenoxcn)-4-
\©\ METOKCU-TTUPUANH-2-UJI |-METAaHOH
F
Q =N (6-AMuHO-4-meTokcu-3',4',5',6'-
N N
N== rerparuapo-2'H-[3,4'|ounupuauami-1'-
30 o
Q ) ¢ ‘CH3 11)-( 5 - IUKIIOT€KCHIIOKCU-4-METOKCH-
°© 0
HC MIPUINH-2-1T)-METaHOH
O
O
= | “CH, [4-(6-AMHHO-4-MeTHII-TUPUAA3HH-3-1IT)-
31 N o) nunepuaus- 1-unl-(4-merokcu-5-
@ (beHOKCHU-TTMPUANH-2-1JT)-METAaHOH
(6- AMuno-4-merokcu-3',4',5',6'-
J%J)L rerparunpo-2'H-[3,4'|oummpunuamn-1'-
=] Lo
#

MUPUANH-2-11|-METaHOH
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[4-(6-AMuHO-IMpUA3UH-3-1T)-

F T
13 F/K©\O & ‘ N nunepuans- 1-mi|-[4-merokcu-5-(4-
o N ;s TpudTopMeTHI-PEHOKCH )-TUPUANH-2-
N.
N NH,  lui]-mMeTaHOH
™9
cl O~ [4-(6-AMuHO-IUpUAA3UH-3-1JT)-
34 \©\o S~ lN nunepuauH- 1-ui|-[5-(4-xnop-peHokcn)-
4-MEeTOKCU-TTUPUINH-2-HJ1 |-METaHOH
o —N
N \ NH, (6- AMuno-4-meroxcu-3',4',5',6'-
35 N== rerparunpo-2'H-[3,4'|oumupunuamn-1'-
Q\ \_/ O\CH 11)-(5-IIUKJIOTIEHTUIIOKCU -4 -METOKCH-
© ’ MTUPUIAH-2-1J1)-METaHOH
H,C
0 N=N
N NH
N M 2 |[4-(6-AMuHO-TTMpUIA3UH-3-1T)-
36 \ nunepuauH- 1-un]-(5-u306yTokcu-4-
Q [e] _ _2_ _
H,C ) METOKCH-TTUPUIUH-2-1JT)-METAaHOH
ﬁ H,C
Q =N (6- AMuHo-4-metokcu-3',4',5',6'-
N Wal
37 N= rerparunpo-2'H-[3,4'0unupuaunmn-1'-
\ ol
o 7 \CHa 11)-(S- IUKJIOTTPONMIIMETOKCU-4-MEeTOKCH-
o)
{ H,C MUPUANH-2-11)-METaHOH
CH, 0 [3-(6-AMHHO-4-MeTOKCH-TTUPUAHH-3-1T)-
38 F\@\O | X O o-Cts 3,8-nuraza-ourukio[3.2.1]okr-8-mi]-[5-(4-
0 N N | (bTopdeHokcH )-4-MeTOKCU-TMPUANH-2-
SNTNH, 1J1|-METaHOH
Q =N (6- AMuno-4-merokcu-3',4',5',6'-
N Was
Na= rerparunpo-2'H-[3,4'|onmupunuamn-1'-
39 \ 0,
CH, 11)-(5-1300yTOKCH-4-METOKCH-TTHPHITH-

2-11)-METaHOH
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) [4-(6-AMuHO-IMpUAA3UH-3-1T)-
nunepuans- 1-mi]-[S-(4-uukaonponokcu-

(beHOKCH )-4-MeTOKCU-TTUPUIUH-2- 11 |-

MCTaHOH

[4-(6-AMuHO-IUpUAA3UH-3-1T)-
N nunepuanH- 1-nil-[5-(4-drop-

L NH OEH3MIIOKCH )-4-MEeTOKCH-TTUPUANH-2- 1T |-

METaHOH
o [(R)-4-(6- AMUHO-4-MeTOKCH-TTUPHUTUH-3 -
N]ﬁHSC‘ 1T)-2-TUAPOKCUMETHII-TIUTIEPa3HH- 1 -1 |-

o
k/N\[/l]\ [5-(4-dpTopdbenokcu)-4-MeToKCH-
e

N" NH,  ImupupuH-2-mn]-mMeTaHoH

(6- AMuHo-4-merokcu-3',4',5',6'-
rerparunpo-2'H-[3,4'|oumupunuamn-1'-
| #~nm,  [A1)-(5-0eH3nI0KCH-4-METOKCH-INPUIH-

2-11)-METaHOH

[4-(6-AMuHO-IUpUAA3UH-3-1T)-
nunepuaus- 1-wmn]-[4-merokcu-5-(4-

METOKCH-(PEHOKCH )-TUPUANH-2-1JT |-

MCTaHOH

(6- AMuno-4-meroxcu-3',4',5',6'-

H.C. rerparuapo-2'H-[3,4'|ounupuauami-1'-
wi)-[5-(3,3-audrop-

Sy~ SNH. [MUKIOOYTHUIIMETOKCH)-4-METOKCH-

MAPUANH-2-1J1 |-METaHOH

=N (6- AMuno-4-merokcu-3',4',5',6'-
N/ NH,,
rerparuapo-2'H-[3,4'|onmupunuamn-1'-
ol
"cH 11)-(4-METOKCH-5-TIPOTIOKCH-IUPUUH-2-

1T)-METaHOH
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[4-(6-AMUHO-4-MeTOKCHU-TTUPUAA3UH-3-
YUT)-IUNIepUANH- 1 -1t|-(4-mMeTokeu-5-

(beHOKCU-TTMPUANH-2-JT)-METaHOH

48

(6- AMmuno-4-merokcu-3',4',5',6'-
rerparunpo-2'H-[3,4'|ounmupunuamn-1'-
1)~ [ 5-(2- LUK JIONPONHUII-3TOKCH )-4-

METOKCU-TTUPUANH-2-UJI |-METaHOH

49

[4-(6-AMHHO-4-MeTOKCU-TUPUIA3UH-3-
vuT)-iunepunnH- 1-wn|-[5-(4-
(bTopdeHokcH )-4-MeTOKCH-TMPUANH-2-

1J1|-METaHOH

50

(1R)-1-[(2R)-4-(6-amuHO-4-
METOKCUITUPUANH-3-1)-1-(5-
(beHoKcUupuanH-2-

KapOOHMIT)TUTIepa3uH-2-1i |3TaH- 1-o1

51

[3-(6-AMHUHO-4-METOKCH-TTUPHUIUH-3-1IT)-
3,8-nmuaza-ourmkino[3.2.1]okr-8-un]-(4-
METOKCH-5-(pEeHOKCH-TTUPUINH-2-1JT)-

MCTaHOH

52

(6- AMuno-4-meroxcu-3',4',5',6'-
rerparuapo-2'H-[3,4'|oumupunuamn-1'-
11)-(4-MeToKCH-5-(heHeTUIIOKCH-

MUPUAAH-2-1J1)-METaHOH

53

(6- AMuno-4-merokcu-3',4',5',6'-
rerparuapo-2'H-[3,4'|onmupunuamn-1'-
11)-(5- HIUKIO0Y THIIMETOKCH-4-METOKCH-

MUPUANH-2-11)-METaHOH
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CH, o) [4-(6- AMuHO-TTHPUAA3UH-3-HJT)-
nunepuaus- 1-un]-[5-(4-mudpTopmerokcu-

(heHOKCH )-4-MeTOKCU-TTUPUIUH-2- 11 |-

MCTaHOH

CH
] 3
°. o [(R)-4-(6- AMHHO-4-MeTOKCU-TTUPUIUH-3-
; N F
N | = /@f 11)-2-MEeTOKCUMETUII-TINIepa3uH- 1 -ui|-
N z
H o [5-(4-dpropdpenokcr)-4-MeTOKCH-
NN pe
HoN Q H,C MUPUIUH-2-WT|-METAHOH
CH,
. CH, [4-(6-AMUHO-4-MeTOKCH-TTUPUAA3UH-3-
i
F”V\©\O 3 N oM WT)-Tunepunaus- 1 - |-[4-mMeTokcu-5-(4-
N
o [ TpudTopMeTHI-PEHOKCH )-TUPUANH-2-
N H

:  [WiI]-MeTaHOH

O N=N
N NH [4-(6- AMuHO-TTHPUAA3UH-3-HJT)-
Ne N\ / 2

nunepuaus- 1-mn]-[5-(2-¢rop-

o\ /o OEH3UIIOKCH )-4-MeTOKCH-TUPUANH-2- 1 |-
d‘: H,C’ METaHOH
o (1S)-1-[(2R)-4-(6-amuHO-4-
@ /Nl N]; HC METOKCHINPUANH-3-1)-1-(5-
S K/N = ‘ (beHOKCUTTUPUIH-2-
N

N NH, KapOOHMJI)TUTIEpAa3HH-2- 11 |3TaH- 1 -0

Q =N (6- AMuno-4-merokcu-3',4',5',6'-
N \ / NH,
\N‘ rerparunpo-2'H-[3,4'|oumupunuamn-1'-
Y/ o
CH, vn)-[5-(2,2- AMMETHIT-TIPOTIOKCH )-4-

HC H c/O METOKCU-TTUPUANH-2-UJI |-METaHOH
HC CH, ° pra
CH CH o

[4-(6-AMUHO-5-MeTOKCHU-TTUPUAA3UH-3-
VUT)-TTUTIepUANH- 1 -1 |-[4-MeTokcu-5-(4-
METOKCH-()EHOKCH )-TIMPUANH-2- 1T |-

MCTaHOH




24

61

[4-(6-AMHHO-4-MeTOKCH-TUPUANH-3-1IT)-
nunepasus- 1-um-(5-
LM KJIOTIPOTUIIMETOKCH-4-METOKCH-

MUPUANH-2-1J1)-METaHOH

62

[4-(6-AMuHO-IUpUAA3UH-3-1JT)-
nunepuanH- 1-ui|-(5-UKI0reKCUIIOKCH-

4-MEeTOKCU-TTMPUAUH-2-1JT)-METaHOH

63

[(S)-4-(6- AMUHO-4-METOKCH-TUPUINH-3-
1T)-2-TUAPOKCUMETHII-TITIEPa3HH- 1 -1 |-
[5-(4-bropdenokcu)-4-mMeTokCH-

MAPUANH-2-1J1|-METaHOH

64

(6- AMuHo-4-metokcu-3',4',5',6'-
rerparunpo-2'H-[3,4'|onmupunuamn-1'-
vn)-[5-(1-pTopmerni-
[{IKJIONPOIUIMETOKCH )-4-METOKCH-

MUPUANH-2-1J1|-METaHOH

65

(6- AMmuno-4-merokcu-3',4',5',6'-
rerparunpo-2'H-[3,4'|ounmupununmn-1'-
11)-(5-3TOKCU-4-METOKCU-TTUPUIUH-2-

JT)-METaHOH

66

[4-(6-AMUHO-4-MeTOKCHU-TTUPUAA3UH-3-
VUT)-TUTIepUATH- | -1 |-[4-MeTokcH-5-(4-
METOKCH-()EHOKCH )-TTMPUANH-2- 1T |-

MCTaHOH

67

[4-(6-AMuHO-IMpHUAA3UH-3-1IT)-
nunepuans- 1-wi]-[S-(2-uuknonponui-
STOKCH)-4-METOKCH-TUPUANH-2- 1 |-

MCTaHOH
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GHs o [7-(6-AMuHO-4-MeTOKCH-TUPUANH-3-1IT)-
&) .CH
@\ | = NG 0" 3-okca-9-a3a-ouiukio[3.3.1]HoH-9-un]-
68
o N a | (4-mMeTokCcH-5-(eHOKCH-TUPUANH-2-1IT)-
SNTUNH,  |veranon
oHo [(R)-4-(6- AMuHO-4-MeTOKCU-TTUPUIUH-3-
@\ N | NjﬁHSC\o 11)-2-TUAPOKCUMETHII-TIUTIEpa3HH- 1 -1 |-
69
0y K/N = | (4-MeToKCH-5-(hEeHOKCH-TUPUANH-2-1JT)-
O‘C:H3 SN NH,, METaHOH
Q =N (6- AMuno-4-merokcu-3',4',5',6'-
N \ / NH,
N= rerparuapo-2'H-[3,4'|oumupunuamn-1'-
70 0
HC 0\ 4 cH, 1)-[5-((S)- 1 -MKIOTPONUI-3TOKCH )-4-
0
{ H.C METOKCU-TTUPUANH-2-UJI |-METaHOH
OH
o 7 [(S)-4-(6- AMuHO-4-MeTOKCU-TUPUANH-3-
@\ N | N HCso 1T)-2-TUAPOKCUMETHII-TINTIEPa3HH- 1 -1 |-
71
0N K/N 2 | (4-mMeToKCH-5-()eHOKCH-TUPUANH-2-1IT)-
o\CHQ SN NH, [METAaHOH
O —N 1 1 1 ]
(6-AmuHo-4-metokcu-3',4',5',6'-
N \ / NH,
N rerparunpo-2'H-[3,4'|ounupuaunnn-1'-
72 He )/ °
3 ‘cH 11)-(5-U30NPOTOKCH-4-METOKCH-
fe) 3
H.C HC MUPUIHH-2-1J1)-METAaHOH
o N=N
Nee N N /2 [4-(6-AmuHO-nMpunazuH-3-1)-
73 \ nunepuans- 1-mi|-(4-meTokcu-5-
@J‘ © o (heHETUIIOKCU-TTUPUIUH-2-HJT)-METaHOH
H.C
0 N=N
ND_UNHZ [4-(6-AMuHO-IMpHUAA3UH-3-1T)-
Na= nunepuans- 1-mi|-[5-(2,2-numeTnn-
74 \
[POTOKCH )-4-METOKCH-TUPUANH-2- 11 |-
H,C L
: H,C METaHOH
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[4-(6-AMuHO-IMpHUA3UH-3-1T)-
nunepuans- 1-mn|-[4-merokcn-5-(1-
METHI- {UKJIOTPOTTUIIMETOKCH )-TTUPU T H-

2-1J1]-MeTaHOH

76

[4-(6-AMuHO-IUpUAA3UH-3-1JT)-
nunepunus- 1-mn]-(4-merokcu-5-

MPONOKCH-TTUPUINH-2-HJT)-METAaHOH

77

(6-AMuno-4-merokcu-3',4',5',6'-
rerparunpo-2'H-[3,4'|oumupunuamn-1'-
v1)-[5-((R)- 1-umkmonponun-3Tokcu)-4-

METOKCU-TTUPUANH-2-UJI |-METaHOH

78

[4-(6-AMUHO-4-MeTHII-TUPUAA3HH-3-1IT)-
nunepuaus-1-unl-(5-
L1 KJIOTIPOTUIIMETOKCH-4-METOKCH-

MUPUANH-2-11)-METaHOH

79

[4-(6-AMuHO-IUpUAA3UH-3-11)-
nunepunus- 1-mn]-[5-((S)-1-
LIIKJIOTTPOIIHUII-3TOKCH )-4-METOKCH-

MUPUANH-2-WJ1 |-METaHOH

80

[4-(6-AMuHO-IMpHUIA3UH-3-1T)-
nunepuans- 1-mi|-[4-merokcu-5-(4-
TpudTOPMETOKCH-PEHOKCH )-TUPUIIH-2-

WJ1|-METaHOH

81

[(R)-4-(6-AMuHO-TTUpUANH-3-1IT)-2-
U pOKCUMETUII-TUINepasuH- 1-mnl-(4-
METOKCH-5-()EeHOKCH-TUPHUINH-2-WIT)-

MCTaHOH
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82

[(R)-4-(6-AMuHO-TMpUANH-3-11)-2-
U pOKCUMETUII-TUINepasus-1-unl-[4-
METOKCH-5-(4-MeTOKCU-PEHOKCH )-

MU PUINH-2-1I1|-METaHOH

83

[4-(6-AMuHO-IUpUAA3UH-3-1T)-
nunepunus- 1-un]-[5-(penoxcu)-4-

PTOKCU-TIUPUANH-2-WUJT|-METaHOH

84

(6- AMuno-4-umkonponokcu-3',4'5'6'-
rerparunpo-2'H-[3,4'|oumupunuamn-1'-
v)-[ 5-(perokcn )-4-MeToKCH-TUPUTUH-2-

1J1|-METaHOH

85

[4-(6-AMHHO-4-3TOKCH-TTUPUAA3HH-3-1IT)-
nunepuaus- 1-un]-[4-merokcu-5-

(deHokCH)-TMpPUIUH-2-WIT|-METaHOH

86

(6- AMuno-4-nponokcu-3'4',5',6'-
rerparunpo-2'H-[3,4'ounupununmn-1'-
v)-[5-((heHokcn)-4-MeTOKCH-TUPUANH-2-

1J1]-METaHOH

87

(6-Amuno-4-stokcu-3'4',5',6'-
rerparunpo-2'H-[3,4'|oumupunuamn-1'-
wi)-  [S-(4-tpudropmernin)peHokcn )-4-

METOKCU-TTUPUANH-2-UJI |-METaHOH

88

[4-(6-AMuHO-IMpHUA3UH-3-1IT)-
nunepuaus- 1-uin]-[5-(4-prophenoxcn)-4-

PTOKCU-NTUPUANH-2-WUJT|-METaHOH
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[3-(6-AMuHO-IpUAA3UH-3-11)-8-a3a-

F e}
89 \©\ i |N onnmkno[3.2. 1]okr-8-mui]-[4-3ToKCH-5-(4-
o
(TOopdeHOKCH )-TUPUANH-2- 1T |-MEeTaHOH
. oH 6-(1-{4-Merokcu-5-[4-
F e
9 F>J\©\O = (TpudTOopMeTHIT)PEHOKCH |TUPUINH-2-
o Mo KapOOHMII } TUTePUINH-4-1T)-5-
G N,
METHIITUPUIA3MH-3-aMIH
e F 5-Metokcu-6-(1-{5-[4-(TpudropmeTin)-
of F>K©\ i Il (eHokcu|-nupuauH-2-
° KapOOHMII } TUTePUANH-4- 1T )-TUPUAA3HH-
3-aMuH
CH, 4-Metokcu-5-[ 1-(4-merokcu-5-{[Tpanc-3-
N7 ‘ (TprTOPMETHI)IIMKIIOOY THII | -METOKCH } -
72 D/\ o | o MU PUIUH-2-KapOOHW)-TTUIepUANH-4 -
E>f 07 > N puA 4 P
F CH, 2 T | TUP U H-2-aMUH
CH, 4-Merokcu-5-[ 1-(4-metokcu-5-{ [ (tmc-3-
o
03 ~ I (TpudTOPMETHIT)-IUKIOOY TUII|METOKCH | -
AN N
FYD/\ ° | /N MIPUINH-2-KapOOHIT ) TUIepUINH-4-
F Q NH,
F CH, W1 |IUPUIMH-2-aMUH
gHs 7 4-Metoken-5-(1-{4-metoken-5-[(2)-3,3,3-
e - |N TpU(TOP-2-METHITIPOIIOKCH |- TUPUANH-2-
94 s S N
| P KapOOHMII } TUTePUINH-4-UJT)TUPUIIH-2-
FIF 0 NH,
F CIHa aMUH
CH, 0
S _ 5-(1-{5-[(2,2-qudTopunknoOyTun)-
|
€TOKCHU]-4-MeTOKCH- -2-
05 oA Sy METOKCH |-4-METOKCH-TUPHIUH
7 E 0 | =" KapOOHM }-UTIepUANH-4-11)-4-
CH, METOKCHUITUPUIUH-2-aMHH

B onHOM BapuaHTe OCyIIECTBIIEHHsS N300peTeHHe OTHOCHUTCS K JIFOOOMY M3 COeNMHEHMH

1-95, npencraBnensbix B Tabnune 1 Bbiie, 1 UX (papMaLEBTHUECKU IPUEMIIEMBIM COJISIM.
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B npyrom BapuaHTe OCyLIECTBICHUS U300pETeHNEe OTHOCUTCS K JIIOOOMY M3 COeNMHEHHUH
6, 16, 17, 33, 34, 40, 41, 44, 54, 57, 80, 83 u 88, npexacrasnenHbx B Tabmuue 1; u ux
(bapmMareBTHUECKH TPUEMIIEMbIM COJISIM.

B npyrom BapuaHTe OCyLIeCTBIEHUs U300pETEeHNE OTHOCUTCS K JIIOOOMY M3 COEAMHEHU
29, 31, 49, 56, 66, 85, 87 u 90, npencrasnenHbix B TaOmmue 1, m ux QapmaneBTUYECKU
IPUEMIIEMBIM COJISIM.

OO0mue onpeneneHust

TepmuHBI, KOTOpPbIE KOHKPETHO HE OMpeneNieHbl B HACTOSLICH 3asBKE, NOJKHBI MMETh
3HAYEHHsI, KOTOpPbIe MOTJIM Obl ObITh JaHbI UM CHELHMAJINCTAMU B JaHHOW OOJIACTH B CBETE
HACTOSIIEr0 PACKPBITHS U KOHTEKCTA. B KOHTEKCTE HACTOSIILEro OMUCAHUS, OOHAKO, €CIH He
OTpEeNeNIeHO MHAYe, CIEeNYIOUUe TePMUHBI IMEIOT YKa3aHHOE 3HAYEeHHE, U K HUM NMPUMEHHMBI
CJIEAYIOLIHE YCIOBHBIE 0003HAUEHHSI.

B rpymmax, paaukanax wiu (parMeHTax, ONPENeNeHHBIX HUXKE, KOJUYECTBO aTOMOB
yriepoja 4YacTO YKa3bIBAaeTCs Imepen rpynmnoi, Hampumep, C)¢-alKuwil O3HA4YaeT AJKHJIbHYIO
TPYIIY WUIM pajuKai, copepxkamue 1-6 atomoB yriepona. Kak npasmio, B rpynmax, Takux Kak
HO, H,N, (O)S, (0),S, NC (mmano), HOOC, F;C wiu T.m., CHenNHagucT MOXKET BUIEThH
TOUYKY(TOUKH) MPUCOSTUHEHNS paiuKaia K MOJIEKYJIe U3 CBOOOIHBIX BAJEHTHOCTEH CaMoil 3TOMH
rpynmnel. Yto kacaercs OOBEAMHEHHBIX TPYI, BKJIIOYAKOLINX [BE WM Oojiee MOATPYI,
NOCJIEHSAST Ha3BaHHAs TMOATPYMINA MPENCTaBiIsAeT COOOM TOUKY MPHCOSTUHEHHs paaHKaa,
Harpumep, 3amecturesib "apmin-Cj_s3-ankuia" 03HavaeT apuiibHYIO Tpymiy, kotopas cesizana ¢ Cy.
3-QJIKUJI-TPYIIION, MOCHEAHss] U3 KOTOPBIX CBsI3aHA C SIAPOM WM C TPYNIOHW, K KOTOPOHU
NPUCOEINHEH 3TOT 3aMECTHTENb.

Ecnu coepnuHeHne 1o HacTosmeMy H300pETEHHIO IIPEACTaBIEHO KaK XHUMHYECKOe
Ha3BaHUE U B BUaE (opMyIbl, B Ciydae KaKOro-iuMOO HECOOTBETCTBHS NMPEUMYILNECTBO MMEET
bopmyna.

3Be310YKa MOXKET HCIOJNb30BaThCcss B moadopMysiax il YKa3aHUs CBSI3H, KOTOpas

COCAMHEHA C sAAPOM MOJICKYJIbI, KaK OIPCACIICHO.

CH, 1 c3:|-|

2 L3
~_-CHy = 3 —
23 H,C CH,

TepmuH "3amelneHHBINH" B KOHTEKCTE HACTOSINEH 3asiBKM, O3HAYAET, YTO JIFOOOW ONUH
WA HECKOJIbKO aTOMOB BOJIOpPOAAa HAa YKa3aHHOM aTOMe 3aMEHeH BBIOOPOM M3 YKa3aHHOMU
TPYNIBI, IPU YCJIOBHUH, YTO HOPMAJIbHASI BAJEHTHOCTh YKA3aHHOTO aTOMa HE MPEBBIIIECHA, U YTO
3aMeIleHne MPUBOANT K CTAOMIIBHOMY COSIUHEHHIO.

Ecnm cnenmanbHO He yKa3aHO, BO BCEX pa3zeniax OMHCAHWS U MpujiaraeMou ¢opmyiie
n300peTeHus TaHHAss XUMHUYeckasi popMyJia WK Ha3BaHUE JOJIKHBI OXBAaThIBATH TAYTOMEPHI U
BCE CTepeo, ONTHYEeCKHMEe W TeOMEeTPUYECKUe H30Mepbl (HarpuMmep, JHAHTUOMEDPSI,

nuacrepeoMepsl, E/Z-u3oMepel U T.J.) W HX paleMaTbl, a TaKXKe CMECH TMPU Pa3THUHBIX
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NPOTNOPLUUSAX OTAEIbHBIX HHAHTHOMEPOB, CMECH AMACTEPEOMEPOB WM CMECH JIFOOBIX U3
BBILIEYKA3aHHBIX (OpPM, I7l€ CYINECTBYIOT TaKHe€ HM30MEpPbl M HHAHTHOMEPBI, a TaKXe COJIH,
BKJIFOUasl MX (papMalleBTUYECKH NPUEMJIEMbIE COJM, M UX COJbBATHI, TaKHE KaK, HaIpUMep,
TMIPATBhI, BKJIIOYAs COJIbBATHI CBOOOIHBIX COENMHEHHH HIIN COJIbBATHI COJIU COENUHEHMS.

DHAHTUOMEPHO  YHCTBbIE  COCOMHEHHMs IO  HACTOSIIEMy  HM300pPEeTEeHHI0 WM
IPOMEXXYTOYHbIE COEJUHEHUS MOTYT OBITh TIOJNY4YEHbl IyTEM aCHUMMETPHYHOIO CHHTE3a,
Harpumep, MyTeM MOJYy4YEeHUs U IOCIEAYIOIIEro pas/esieHus] MOAXOMAINX JUaCTePEOMEPHbBIX
COEAMHEHUI WM MPOMEKYTOYHBIX COEAUHEHHH, KOTOPbIe MOTYT ObITh Pa3aesieHbl U3BECTHBIMU
criocobamu (Hampumep, XpomatorpadhUuyecKuM pasfesieHUEM WM KPUCTAJUTM3alue) /v C
UCTIOIb30BAHUEM XHPAJIbHBIX PEAreHTOB, TAaKUX KaK XHUpPaJbHbIE HCXOMIHBbIC BEINECTBA,
XHUPaJbHbIE KATAJIN3aTOPBI WIIA XUPATBHBIE BCIIOMOTaTEIbHBIEC BEIECTBA.

Kpome Toro, cmenmanucraMm B JaHHOH OONACTH W3BECTHO, KaK MOXKHO TMOJYYHTb
SHAHTUOMEPHO YHCTBIE COENMHEHHsI U3 COOTBETCTBYIOIUX PALIEMHUYECKHUX CMECEH, Hampumep
XpoMaTorpagpuuecKiuM pasfesieHHeM COOTBETCTBYIOIINX PALIEMHUYECKHUX CMECed Ha XUPaJbHBIX
CTaLMOHAPHBIX (Pa3ax; MM NyTeM pas3[IeleHUs paleMUYeCKOH CMEeCH C HCIOJIb30BAHUEM
MOIXOMALIETO PA3AelIOINero areHTa, HalpuMep, MyTeM oOpa3oBaHMs JUACTEPEOMEPHON CONU
pPaLIEMUYECKOTO COEIWHEHHUs] C ONTHYECKH AKTHBHBIMH KHCIOTAMH WJIM OCHOBAHHMSMHU C
MOCJIEAYIOLINM Pa3/ieJICHHEM COJIeH 1 BBIACTICHHEM JKEIaeMOr0 COSIUHEHNS U3 COJIH;, UJIH ITyTeM
IepUBATH3ALMN COOTBETCTBYIOLIUX PALIEMHUYECKUX COENWHEHHH C HCIOJIb30BAHHEM ONTHYECKH
AKTUBHBIX XHUPAJIbHBIX BCIOMOTATENbHBIX PEAareHTOB C IOCIEAYIOIIUM  pa3JeJeHueM
INAacTEPeOMEpPOB U YJNAJIEHHEM XUPAJbHONH BCIIOMOTraTeNIbHON TPYNIbl, WIH IyTEM
KMHETUYECKOr0 pasneNieHus: paremara (Hampumep, (epMEHTAaTHBHOTO pPa3lelieHUs), IMyTeM
SHAHTHUOCEJIEKTUBHON KPHUCTAIIM3AlMU M3 KOHIJIOMEpaTa 3HAHTUOMOP(HBIX KPUCTAJUIOB B
NOAXOSIIINX YCIOBUSX; MM nyTeM ((pPakUUMOHHOH) KPUCTAJUIM3ALMU U3 TOAXOASLIErO
pacTBOpPUTENS B IPUCYTCTBUU ONTHUYECKH aKTUBHOT'O XHUPAJIbHOI'O BCIIOMOTaTEIbHOTO BELIECTBA.

®paza "(apmaneBTUYECKH TMPUEMIIEMbIH" HCIOAB3YyeTCsl B HACTOSIICH 3asiBKe s
0003HaueHHsI TeX COSAMHEHUH, BeIeCTB, KOMIO3UIIMN U/WJIN JIEKAPCTBEHHBIX (OPM, KOTOPHIE B
paMKax B3BEIIEHHOTO METUIIMHCKOIO 3aKJIFOYEHHS TIOAXOMAAT JJIsl UCTIOJIb30BAHUS B KOHTAKTE C
TKAaHSMH JIIOIeH M JKUBOTHBIX 0€3 Ype3MEepHOH TOKCUYHOCTH, Pa3sApPaKeHUs, aJlJIeprHIecKOn
peaKknuy WM JPYrHX NpoOJieM WIH OCJIOKHEHHH, COpasMEPHO C Pa3yMHBIM COOTHOLIEHHEM
noJib3a/puck. B KOHTeKCcTe HacTosiel 3asBKH TepMHH "(papMarieBTUIeCKH npuemiieMas cojb"
OTHOCHUTCSI K TIPOM3BOAHBIM  PACKPBITBIX COCAMHEHWH, TI/€ WCXONHOE COEAMHEHUE
MOIU(HUIIMPOBAHO IMyTE€M OOPAa30BaHUsI €ro KHUCIOTHBIX WM INEJOYHbIX cojei. IIpumepst
(dapManeBTHUECKH TNPHUEMIIEMBIX COJIEH BKJIOYAIOT, HO HE OrPaHHYHMBAIOTCA 3THM, COJH
IIEJIOYHBIX OCTATKOB, TAKUX KaK aMHUHBI, 0Opa30BaHHbIE C MUHEPAJIbHBIMU UM OPTaHUYECKUMHU
KHCJIOTaMH; IIEJIOYHbIE WJIM OPTaHHYECKHE COJIM KUCIIOTHBIX OCTATKOB, TAKUX KaK KapOOHOBBbIE
KHCJIOTHI, H T.II.

Hampumep, Takuwe cOiM BKJIIOYAIOT CONMH OEH30JICYIb(OHOBON KHUCIOTBI, OEH30MHOM
KHCJIOTBI, JTUMOHHOM KHCIIOTBI, 3TaHCYIb()OHOBOI KHCIOTHI, MypaBbHHON KHCIIOTHL, (hyMapoBOii

KHCJIOTBI, T€HTH3WHOBOW KHCJOTBI, OpPOMHCTOBOJOPOIHON KHCIIOTBI, XJIOPUCTOBOJOPOIHOM
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KHUCJIOThI, MaJI€EMHOBOM KHCJIOTBI, SOJOYHON KHUCJIOTHI, MAaJIOHOBOW KHCJIOTBI, MWHIAJbHOM
KHCJIOTBI, METaHCYJIb(POHOBOU KUCJIOTHI, 4-MeTHI-OeH30JICYIb(OHOBONH KHUCIOTHI, (HhochopHOit
KHUCJIOTBI, CAJULIMIOBOM KHUCJOTHI, SHTAPHOU KHUCJIOTBHI, CEPHON KHUCJIOTBI, BUHHOW KHUCJIOTHI U
TpUPTOPYKCYCHON KHUCIOTBL.

Hpyrue papMarneBTHUYECKU MTpUeMJIEMbIE COJIM MOTYT ObITb OOpa30BaHbI C KATHOHAMU U3
amMmuaka, L-aprununa, kanbuwus, 2,2'-UMUHOOMCITaHONA, L-nu3uHa, marHus, N-metui-D-
TJIFOKAMUHA, KaJIHs, HATPHsI U TPUC(THAPOKCUMETUI)aAMUHOMETAHA.

®dapMaleBTHYECKH TPUEMIIEMbIE COJIM IO HACTOSIIEMY H300PETEHHI0 MOTYT OBbITh
CHUHTE3UPOBAHbl U3 MCXOIHOTO COEIUHEHUs, KOTOPOE COAEPIKUT ILIEJOUYHYI WM KUCIOTHYIO
rpymnmy, OObIMHBIMH XUMHYeCKUMH criocodamu. Kak mpaBuiio, Takue COJM MOXKHO TOJYYHTh
MyTeM B3aUMOJEHCTBUSI CBOOOIHBIX KHCJOTHBIX WM OCHOBHBIX (DOPM 3THUX COEOUHEHHH C
JOCTaTOYHBIM KOJIUYECTBOM COOTBETCTBYIOIIETO OCHOBAHMSI WJIM KHCJIOTBI B BOJAE WU B
OpPraHHYECKOM pa3daBUTENe, TAKOM KaK MPOCTOU 3(up, ITHIALETAT, 3TAHON, U3OMPONAHON WU
ALETOHUTPUII, WJTH UX CMECh.

Conu apyrux KUCJIOT, IOMHUMO YKAa3aHHBIX BBIIIE, KOTOPbIC, HAMPUMEP, MOJE3HbI IS
OYMCTKA WJIM BBIOEICHUS COCOUHEHHWH IO HACTOosAmEeMy U300peTeHno  (Hampumep,
TpudTOopaneraTHbie CONMH, POPMHATHI), TAKIKE COCTABIISIOT YaCTh H300pPETEHUs.

TepMmuH rajoreH, Kak MpaBUiio, O3Ha4aeT GTop, XJIop, OpOM U MO,

Tepmun "Cjy-ankun", rae n npeacrasisieT coOOH Lienoe YHcio, BBIOPAaHHOE U3 TPYIIIEL
cocrosimei u3 2, 3, 4, 5 unmm 6, mpeanouTuTeNbHo 4 Wik 6, 100 OTAENBHO, THOO0 B KOMOUHAIINH
C JPYIUM pPaaMKajOM, O3HA4YaeT aLUKJIMYECKUI HACBIIIECHHBIN Pa3BETBJICHHBIN WU JUHEHHbIN
yIJeBOAOPOAHBIH pagukan ¢ 1-n komumuectBomM C aromoB. Hampumep tepmun Cjs-ankun
oxBartbiBaeT paaukainbl H3C-, H3C-CH,-, H3C-CH,-CH,-, H3C-CH(CHs)-, H3C-CH,-CH,-CHj,-,
H3C-CH,-CH(CH3)-, H3C-CH(CH3)-CH,-, H3C-C(CH3),-, H3C-CH,-CH,-CH,-CHs-, H3C-CH,-
CH,-CH(CH3)-, H3C-CH,-CH(CH3)-CH,-, H3C-CH(CH3)-CH,-CHs;-, H3C-CH,-C(CHj3),-, H5C-
C(CH3),-CH;-, H3;C-CH(CHj3)-CH(CH3)- u H3;C-CH,-CH(CH,CH3)-.

Tepmun "Cs ,-UMKI0ATKUI", THE N MpeAcTaBiseT coOoi 1enoe 4ucio ot 4 no n, aubo
OTIEJIbHO, OO B KOMOWHAIMKM C APYTUM PATUKAJIOM, O3HAYAaeT LUKJINYECKUI HACHIIEHHBIH
HEPa3BETBJICHHBIN yTIIEBOAOPOAHBIN paaukan ¢ 3-n koaudectBoM C atomoB. Hanpumep, Tepmun
C3.7-UMKJIOAIKWT BKJIFOYAET LHUKJIONMPOMWI, [MKJIOOYTHII, IUKJIOMEHTHJ, I[MKJIOTeKCHIT M
LUKJIOTETTHL.

Tepmun  "ramoren", pmobaensemblii Kk  "amkuibHOW",  "amkuieHOBOH" WM
"UKJIOANKUIBHON" rpynme (HACBIIIEHHOW WJIM HEHACBHIIIEHHON), O3HAYaeT TAKyK ATKUJIBHYIO
WJIN LUUKJIOAJKWIBHYIO TPYTIY, T/I€ OJUH WIH HECKOJBKO aTOMOB BOAOPOJA 3aMEIEHbI aTOMOM
rajoreHa, BbIOpaHHBIM U3 (ropa, xjopa win Opoma, TPEANOYTHTENHbHO (TOopa W XJopa,
ocobeHHO TpennouTuTeNbHbIM siBjsiercss prop. [lpumepst Bkmouaror: H,FC-, HF,C-, FiC-.
AnanorndHbIM 00pa3zoMm, TepMuH "ranoreH", noOaBisieMblii K apuibHOH rpymme (Hampumep,
(deHuy), 03HaA4YaeT, 4YTO OJUH WJIM HECKOJbKO aTOMOB BOJOPOZA 3aMELIEHbl aTOMOM TaJIOTeHa,
BbIOpaHHBIM U3 (TOpa, XJOopa HIM OpoMa, MPEANOUTUTENBHO (TOpa M XJIOpa, OCOOEHHO

NpEeANIOYTUTCIIbHBIM SABJISICTCA (bTOp.
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TepmuH "kapOOIUKIIIT", HCIIONB3YEMbIi JIMOO OTAENBHO, INOO B KOMOUHAIIUY C APYTUM
paguKaioM, O3Ha4aeT MOHO- OW- WM TPULMKJINYECKYIO KOJIBLIEBYIO CTPYKTYPY, COCTOSIIYIO U3
3-9 aToMOB yriepona u HeoOs3aTeIbHO reTepoaToMa, BEIOPAaHHOTO U3 IPYIIIbI, cocTosAen u3 N,
O u S. Tepmun "kapOoUHMKIHI" OTHOCUTCS K IMOJHOCTHEO HACBIIIEHHBIM KOJIBIIEBBIM CUCTEMAM H
OXBaTBIBAET KOHAECHCHUPOBAHHbIE, CBA3aHHbIE MOCTHUKOBOW CBSI3bI0O M CHUPOLMKIHYECKHE
CHCTEMBL.

MHorue u3 MpUBENEHHBIX BbII€ TEPMUHOB MOIYT HCIOJb30BATHCS IOBTOPHO B
omnpeneneHud (GOpMysibIl WIM TPYNObl M B KAKAOM CIy4ae HUMEIOT OJHO W3 3HAYEHUH,
NPUBEACHHBIX BBILIE, HE3ABHCUMO APYT OT APYTa.

B Hacrosimeli 3asBKe€ TPEACTABICHbI COEAMHEHHUS, KOTOPbIE MOIYT MOIYJHPOBATH
¢ynkumro TRPC6. Takske mpencraBieHbl CocoObl IPUMEHEHUsI STUX coennHeHni. HekoTopsie
BapPHUAHTHI OCYINECTBIEHUs o0ecneunBaroT crnocod monyssiuuu Gyakuuu TRPCO B kiieTke wiu B
OpraHu3Me >KMBOTHOTO, BKJIIOYAOIIHMN BBeneHHE 3(P(EKTUBHOTO KOJIUYECTBA COCIUHEHMS,
kotopoe wmHruoupyer ¢ynkumo TRPC6, rme coenunenne wunrnOupyer TRPC6-
OIOCPEIOBAHHBIN MMOTOK MOHOB. HEKOTOpbIe BapHaHThI OCYIIECTBICHHS 00ECIEUNBAIOT CIIOCO0
monyisinnu ¢pyHkunn TRPC6 B kjeTke win B OpraHu3Me *KHBOTHOTO, BKJIFOYAIOIIHMHA BBEACHUE
3¢ (}eKTUBHOrO KOJNMYECTBA COEAMHEHUs, Koropoe wuHruompyer ¢ynkuuro TRPC6, rne
coennaenne uHruoupyer TRPC6-omocpenoBanHblii MPUTOK KanbLus. HekoTopble BapHaHTBI
ocymecTBieHust obecrieunBaroT crocod moxynsauuu ¢yHkuun TRPC6 B kietke win B
OpraHu3Me >KMBOTHOTO, BKJIIOUAOIIMKA BBeneHHE 3((PEKTUBHOIO KOJIUYECTBA COCOUHEHUS,
kotopoe wuHruoupyer ¢ynkumo TRPC6, rme coenunenune wunrudupyer TRPC6-
OMOCPENIOBAHHYI0 PEOPraHM3aldI0 LUTOCKENeTa WM HW3MEHEHHe MOpPQOJOrHH  KJIETOK.
Hexortoprie BapuaHThI oCyInecTBieHns1 obecneunBaroT cnocod moaymsunu pyskiauu TRPC6 B
KJIETKE, BKIJIFOYAIOIIMN BBEJEHHE B KJIETKY 3(P(EeKTHBHOrO KOJIMYECTBA COCOMHEHHs, KOTOPOE
unrnoupyer ¢ynkumro TRPC6, rnme coenuHeHHMe HMHIHOMpPYeT  BBIXOMIUHA  TOK,
onocpenoBanublii TRPCO. Hekoropble BapHaHTbl OCYIIECTBJICHHS OOECIEYMBAIOT CIIOCOO
monyisimnu  ¢pyHkauun TRPCO B kieTke, BKJIIOUAIOLIMHA BBEOEHHE B KIETKY 3()(eKTHBHOrO
KOJINYECTBA COEAMHEHUs], KoTopoe nHruoupyet ¢pyukimo TRPCO, rne coennHeHne HHruOupyer

BXOIALMI TOK, omnocpenoBaHHbii TRPC6. Hekoropple BapuaHTbl — OCYILIECTBJIECHHUS

>
obecneunBaroT crocod moxyssinuu ¢yHkimu TRPC6 B kieTke, BKIIIOYAKOIIWI BBEACHHE B
KJIETKY 3(QPEeKTUBHOrO KOIMYECTBA COSAMHEHUs, KoTopoe nHruoupyer ¢pyukuuro TRPC6, mpu
5TOM COEOUHEHHE WHTHOMPYeT KaK BXONSIIMHA, TaK W BBIXOMSAIIUN TOKH, OIOCPEIOBAHHBIE
TRPC6. Hekotopble BapHaHTBhI OCYIIECTBIEHHsI OOECMEUNBAIOT CIOCOO MOAYISUMU (PYHKLUUU
TRPC6 B kieTke, BKIFOUAOIINNA BBENEHHE B KIETKY 3(()EKTUBHOTO KOJIMYECTBA COEAMHEHUS,
kotopoe unruoupyet ¢pynkuro TRPCO, rne coenunenue narnoupyer TRPC6-omocpenoBanHbie
yBEIMYEHUS  KOHLIEHTPALlMM  BHYTPUKJIETOYHOro  Kanbliusg.  Hekoropble — BapuaHThI
oCyIIecTBIIeHHs obecneunBaroT criocod monynsanuu GyHkunu TRPCO B kieTke, BKIFOYAIOLTHIA
BBEJIEHUE B KJIETKY 3((EKTHBHOTO KOJMYECTBA COSAMHEHHs, KOTOPOe HHTUOHPYeT (yHKIIUIO
TRPC6, rne coenuHeHne UHrHONPYyeT u3MeHeHus1 B Mopdosiornu kieTku. Hekoropbie BapuaHThI

OCYIIECTBIICHHSI TaKk)ke€ 00ECHeunBarOT Croco0 MpOopUIAKTUKUA UM JIeYeHUs 3a00Je€BaHUs UITH
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cocTosiHus, cBsA3aHHOrO ¢ (pyHkuueir TRPCO, y cy0bekTa, BKIIOYAIOIINA BBEACHHUE CyOBEKTY
TepaneBTHYeCKH 3(PQPEKTUBHOrO KOJMYECTBA COSAMHEHHs, KOTOpPOe€ HHTUOMPYeT (PYHKIIHIO
TRPC6, rne coenuHeHne MHrUOMPYeT BXOAALIMHA TOK, omocpenoBaHHbli TRPCO. Hexkoropsie
BapPUAHTBl OCYILIECTBIIEHHsI OOECMEUNBAIOT CIIOCO0 MPOPUIAKTHKH WM JieueHUs! 3a00seBaHMs
Wi coctosiHus, ces3aHHoro ¢ ¢Qynkuueir TRPCO, y cyObexra, BKIIOHYAIOIIUN BBEIEHUE
CyObekTy TepaneBTHUeCKH 3(P(EKTUBHOTO KOJUYECTBA COCOUHEHHUs, KOTOPOe HWHTHOHMpyeT
¢yukmo TRPC6, roe coepnHeHne MHrHOMpYeT BBIXOAALIMN TOK, onocpenosaHHbii TRPC6.
Hekoropble BapWaHTbI OCYINECTBJIEHUS Takke OOECIeYHBAIOT CIMOCOO MPOMUIAKTHKUA WU
JeyeHuss 3a0OJNeBaHUST WM COCTOsiHUS, cBszaHHOro ¢ (ynkuueir TRPC6, y cyObekra,
BKJIFOYAIOLIUI BBEIEHUE CYOBEKTy TepameBTHYecKH 3(PQeKTHBHOTO KOJNYECTBA COCIMHEHUS,
kotopoe uHrudbupyer ¢yukipro TRPCO, rme coenuHeHre MHrHOMPYeT Kak BXOMSIIWHN, TaK W
BBIXOASIIUN TOK, omnocpenoBaHHbiii TRPC6. Hekoropble BapuaHTBl —OCYIECTBICHMUS
obecnednBaroT crocod MpoUIAKTUKH WITH JiedeHHsI 3a00JIeBaHMSI HJTH COCTOSTHUSI, CBSI3AHHOTO C
¢ynkumeii  TRPCO, y cyObekra, BKIIOHAOIIMNA BBENEHHE CYOBEKTY TEpareBTUYECKH
5(¢(}eKTUBHOrO KOJNMYECTBA COEAMHEHUs, KoTropoe wuHruompyer ¢yunkuuro TRPC6, rne
COEANHEHNEe HHIHOUpPYeT MOTOK HMOHOB, omocpenosaHHbli TRPC6. Cnemyer ormeTuth, 4TO
UHTUOMPOBAHUE OIPENENIEHHOIO TOKa OTHOCHTCA K CHOCOOHOCTH COEIMHEHHs] MHTHOMpPOBATh
3TOT TOK (HampuMmep, BXOMSAIIMNA W/WIM BBIXOAAIIMK) B aHaiuM3e in VItro Wim in Vvivo.
WHrnbupoBanue OINpeneseHHOro TOKa B aHAIM3€ in VIVO MJIM 1N VItro CIYXXHT B Ka4decTBE
NPUONU3UTENBHOTO 3HAYEHHSI U ONpeAesieHHON (PYHKIMOHAJIBbHONW aKTUBHOCTU KOHKPETHOTO
COEMHEHUSI.

Hacrosimee m3oOperenune orHocurcs K crnocobam jneueHuss TRPC6-onocpenoBaHHOTO
paccTpoiicTBa y CyObeKkTa, MpU 3TOM CrOco0 BKIFOUAET BBeNeHHE (P(PEKTHBHOTO KOJIUYECTBA
COeNMHEeHUs] MO M300pETeHMIO, T KaKAas M3 YKA3aHHBIX BBILIIE NEPEMEHHBIX OIHMCaHA B
HACTOsIIIeH 3asiBKe, HAIIpUMep, B HIOAPOOHOM ONUCAHUY, MPUBEIEHHOM HITKE.

Hacrosimmee wm3o00pereHue Takke OTHOcUTCs K crmocoOy  yeuenuss TRPC6-
OTMOCPEIOBAHHOTO PACCTPOMCTBA y CyOBeKTa, riue Crnocod BKIOYAET BBEACHUE KOMITO3HLIUY,
BKJIFOYAIOLIEH COeTUHEHHE MO M300peTeHur0 M (papMaleBTUYECKU MPUEMIIEMBbIH SKCIUIHEHT,
pa3baBUTEINb WK HOCUTEITb.

Hacrosimee wm3o00pereHne Takke OTHOcUTCs K crmocoOy  neuenuss TRPC6-
OIOCPEIOBAHHOTO PACCTPOICTBA y CyOBEKTa, rne Crnocod BKIOYAET BBEACHHE KOMITO3HLIUY,
BKJIFOUAIOILIEH COeTUHEHHE MO M300peTeHHr0 M (papManeBTUYECKU MPUEMIIEMbIH SKCIUIHEHT,
pasbaButenp umu Hocutenb, 1 TRPCO-omocpenoBaHHOE pacCTPOWCTBO BBIOPAHO W3 TPYIIIIHL,
cocrosimied W3 rumeprpodumM  cepAula, HWIIEMHH, HIIEMHYECKOro  pernep(y3noHHOTO
NOBPEXKICHUs], TUMNEPTEH3UH, JIETOYHOM AapTEepPUANbHOM TUIEPTEH3UH, WAUONATHYECKOU
JErOYHOW  apTepUaNbHONH  TUNEPTEH3HM, PECTeH03a, XPOHUYECKOTO  OOCTPYKTHBHOTO
3a0oneBaHMsl JIETKUX, KUCTO3HOro ¢ubposa, GonesHn Aunbirelimepa, Oonesnu IlapkuHCOHA,
Oone3nn I'eHTHHITOHa, amuoTpoduueckoro OokoBoro ckiepoza (ALS), MHAyLHUpPOBAHHBIX
TPaBMaMHU MO3TOBBIX HapyIIE€HUH, aCTMbI, XPOHHUECKOTO OOCTPYKTHUBHOIO 3a00JI€BaHUS JIETKUX,

PEeBMATOMAHOTO apTPUTA, OCTEOAPTPHUTA, BOCHAIUTENBHOrO 3a00JIeBaHHUS  KHUIIEYHUKA,
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pPacCesHHOrO CKJIepO3a, MBIIIEYHOH JAUCTPOPHUH, TMPESKJACMIICHM U HHIYLHWPOBAHHON
OEepeMEHHOCTBIO TUIEPTEH3UH, HEAJKOTOJIbHOTO CTEaTOrenaTuTa, (POKaJIbHO-CErMEHTAPHOTIO
IJIOMEPYJIOCKIEPO3a, HEPPOTUYECKOrO CHHApPOMA, auabeTHuecKodl  Heppomatuu WM
A1abeTUUecKoro Mo4YeyHoro 3aboyieBaHUs, TOYEYHOW HENOCTATOYHOCTH, TEPMUHAIBHOM
XPOHUYECKOW MOYEYHOW HEeNOCTATOYHOCTH, HLIEMUH WM HIIEMHYECKOro pernepdy3HOHHOTO
noBpeskaenusi, paka, IPF (umuomaruueckoro ¢ubpoza serkmx), ARDS (ocrporo
pPecnupaToOpHOro JUCTPecc-CHHAPOMA), SMpu3emsl 1 auabdera.

Ecnu He yka3zaHO HMHOE, BO BCeX pas3zesiaXx ONUCAHWsS W TpHiiaraeMou ¢opmysie
H300peTeHus JaHHAs XUMHYecKas (opMyJia MM Ha3BaHHE JOJUKHBI OXBATHIBATH TAyTOMEPHI U
BCE CTEpeo, ONTHYECKHE U TeOMETPUYECKHe H30Mepbl (HAmpuMep, SHAHTHOMEPHI,
nuactepeomepbl, E/Z-u30oMeppl ¥ T.J.) M UX paLeMaThl, a TaKKe CMECH MPU Pa3IUYHBIX
NPOMOPLMSAX OTACNBbHBIX JHAHTHOMEPOB, CMECHU AMACTEPEOMEPOB WM CMECH JIIOOBIX U3
BBILIEYKA3aHHBIX (OpPM, T[€ CYLIECTBYIOT TaKhe H30MEpPbl M IHAHTHOMEpPBI, a TaKKe COJIH,
BKJIIOYasi UX (papMaLeBTUYECKU MPHEMIIEMbIE COJHM, M HX COJIbBATBHI, TAKHE KaK, HAMpUMEp,
TUIPATHI, BKJIIOYAsi COMbBATHI CBOOOIHBIX COSAMHEHHI HITH COJIbBATHI COJIU COSIHHEHHSI.

Hekoropeie u3 coenuHeHuii B Tabnwie | MOTyT CymecTBOBaTh B OoJiee HeM OIHOU
tayToMepHOl (Qopme. HM300pereHne BKIFOYAaeT CrMOCOObI HCHOJB30BAHUSI BCEX TAKHX
TayTOMEPOB.

H3o0peteHne BKIIOYaeT (hapMaleBTHUYECKH MPUEMJIEMble TPOU3BOIHBIE COSAMHEHHH IO
uzobpereHnio. “@apmaneBTHUECKH MPUEMIIEMOE TMPOU3BOAHOE OTHOCHTCS K  JIFOOOM
dapMaieBTHUECKH TNPUEMJIEMON COJNM WM CJIOXKHOMY dhupy wiu Jo00My JIpyromy
COEAMHEHHUI0, KOTOPOE NPHU BBEIEHUH MALMEHTY CIOCOOHO obecneuuTh (MPsMO UM KOCBEHHO)
COeIMHEeHHUe, TOJIe3HOe sl N300peTeHus, Wi ero (papMakoJIOrHYecKH aKTHBHbIH MeTabomuT
wn (HapMakKoJOrH4ecKy akTUBHBII ocTaTok. [lox papmakonorimueckn akTHBHBIM METa0OINTOM
clienyeT NMOHUMATh JI000€ COeAMHEHHE MO M300pEeTeHMIO, CIIOCOOHOE MeTadOIM3MPOBATHCS
(epMEHTATUBHO WJIH XHUMHUYECKH. IJTO BKIOYAET, HAMPUMEP, THIPOKCHIMPOBAHHbBIE WU
OKHCJIEHHbIE TIPOU3BOIHBIE COSTUHEHUS [T0 H300PETEHHIO.

B KkoHTekcTe HacTosmel 3asBKU TEPMUH “‘(PpapMaleBTUYECKU NPUEMIIEMbIE COJIH’
OTHOCUTCSI K TMPOM3BOAHBIM  PACKPBITBIX COEAMHEHHMH, TIJ1€é HCXOOHOE COEIMHEHHE
MOAM(ULMPOBAHO TyTeM OOpa30BaHUsl €ro KUCIOTHBIX WM INEeNO4YHbIX cojiedl. [Iprmepsr
(apMaLeBTHYECKH TPUEMJIEMBIX COJIel BKJIIOYAIOT, HO HE OrpaHUYUBAIOTCS OSTHM, COJIU
IIEJIOYHBIX OCTATKOB, TAKUX KaK aMUHbBI, 0Opa30BaHHbIE C MHHEPAJIbHBIMU MM OPraHUYECKUMU
KHCJIOTAMH; IIEJIOYHbIE MM OPraHUYECKUE COJM KUCIOTHBIX OCTATKOB, TAKUX KaK KapOOHOBBIE
KHCJIOTHI, U T.1. Hampumep, Takue COJM BKJIFOYAIOT aLeTaThl, acKOpOaThl, OeH30CyNb(OHATHI,
Oenzoatbl, Oecunarel, OukapOOHATHI, OWTapTpPaThl, OPOMHIB/THAPOOPOMHUIBIL, SAETATHI,
KaMCUJIAThl, KapOOHAThI, XJOPUABYTUAPOXJIOPUIBL, LIUTPATHI, AUCHIATHI, STAHAUCYIb(OHATEL,
5CTONAThI, 3CUIaThl, GopMHUaThL, (PymMaparTel, MIyLENTAThI, MIIOKOHATHI, TIyTaMaThl, TIIUKOJSATHIL,
TJIUKOJUTAIIAPCEHUIIATH, TeKCUJIPE30PLIHATBI, ruapabaMHHBI, TUIPOKCUMAJICAThI,
T'MAPOKCUHA(TOATHI, HOAMIBI, M30THOHATHI, JIAKTAaTbl, JIAKTOOMOHATBHI, MAaJaThl, MaJeaThl,

MaHACIAThI, MeTchy.l'Ib(bOHaTbI, MeTI/I.]'I6pOMI/II[I:>I, MCTUJIHUTPATHI, MeTI/IJ'ICYJ'Ib(baTbI, MYLIUHATBI,
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HUTpAThl, OKCaJaThl, I1AMOAThbl, MAHTOTeHaThl, (eHmnaneraTel, Qocdarel/audocdarsr,
NOJIMTaJlakKTypOHAThl, IPONHOHATHI, CaJHIMJIATBI, CTeapaTsl, CyOameraTsl, CYKLHHATBHI,
cyab(aMunbl, Cynb(aThl, TAHHATHL, TAPTPAThL, TEOKJATHI, TOJIYOJCYIb()OHATHI, TPUITHOIUMIBL,
TpudTOpaLeTaThl, aMMOHHEBbIE COJIM, OCH3aTHUHBI, XJIOPIPOKAMHBI, XOJIUHBI, AU3TAHOJIAMHHBI,
STUJIEHIUAMUHBI, MEIJyMUHBI U TpoKauHbl. Jlpyrue (apmaneBTHUeCKH NpHEMIIEMbIE COJIU
MOTyT OBITh OOpa30BaHbl ¢ KATHOHAMHU M3 METAJJIOB, TAKMX KaK AJTIOMUHMH, KaJIbLUH, JTUTHH,
MarHuii, kamuii, Hatpuil, uuHK U T.n. (Takke cm. Pharmaceutical salts, Birge S.M. et al., J.
Pharm. Sci., (1977), 66, 1-19)

dapmaLeBTUUECKHA TMPUEMJIEMbIE COJHM IO HACTOSIIEMY H300pPETEHHI0 MOTYT OBITh
CHHTE3MPOBAHBI U3 MCXOIHOTO COCOUHEHHUS, KOTOPOE COAEPIKHUT ILISNOYHYI) WM KUCJIOTHYIO
rpyImny, OOBIMHBIMH XHMHUYECKUMH criocobamu. Kak mpaBwiio, Takue CONM MOMKHO IOJIYYHThb
NyTeM B3aUMOJIEHCTBHS 3TUX COEAMHEHUH B (opme CBOOOMHON KHMCIOTHI MJIM OCHOBAHHUS C
IOCTaTOYHBIM KOJIMUYECTBOM COOTBETCTBYIOIIETO OCHOBAHMS MJIM KHCJIOTHI B BOJE WIH B
OPTaHHUYECKOM pa30aBUTENE, TAKOM KaK MPOCTON 3(pup, ITHIALETAT, 3TAHOJ, W30MPONAHO WU
AlleTOHUTPUJI, UJIH UX CMECh.

Comu mpyrux KUCJIOT, OTIIMYHBIX OT YKA3aHHBIX BBIIIE, KOTOpPbIE, HANPUMEP, MOJIE3HbI
IUIA OYUCTKM WJIM BBIOEJNEHUS COENUHEHMH II0 HACTOSIeMy H300peTeHH0 (Hampumep,
TpuTOpaLIeTaATHBIE CON), TAKXKE COCTABJISIFOT YaCTh N300PETEHMSL.

Kpome Toro, B 00bemM M300peTeHusI BXOIUT NPUMEHEHNE TPOJIEKAPCTB COSTUHEHUH 1O
n300perenuio. IIponekapcTBa BKIIFOYAIOT TAKUE COEIUHEHMS, KOTOPBIE, B PE3yJIbTaTe MPOCTOTrO
XUMHYECKOro mpeoOpa3oBaHusi, MOAMDULUPYIOTCA C O0Opa3oBaHHEM COEOWHEHUH 110
n3o0perenmnto. Ilpoctblie XxuMudeckne mnpeoOpa3oBaHMs BKIKOYAOT TUAPOJU3, OKUCIEHHE U
BOCCTaHOBJIEHHE. B yacTHOCTH, KOrja MposeKapcTBO BBOAAT MALIUEHTY, MPOJIEKAPCTBO MOKET
npeoOpa3OBbIBATECS B COENUHEHHUE, PACKPBITOE BBIIIE, NMPHIABAs TAKUM O0Opa3oM >KeJaeMbId
¢bapmaxonornueckuii 3pdexr.

CoenuHeHusi Mo W300PETEHHIO TAaKXKe BKIIOYAIOT WX HM30TOMHO-MEYEeHHbIe (HOPMBI.
HzoTonHO-MeueHHass (hopMa aKTUBHOTO BEINEeCTBA KOMOMHALIMU TI0 HACTOSIEMY H300PETEHHUIO
UJICHTHYHA YKA3aHHOMY aKTUBHOMY BEILECTBY, 32 UCKJIFOYEHHUEM TOTO, YTO OJHMH WA HECKOJIBKO
aTOMOB YKa3aHHOTO AaKTHBHOTO BEIIECTBA 3aMELICHbI aTOMOM WJIH aTOMaMH, HMEKIIUMH
aATOMHYIO MacCy HJIH MacCOBOE€ YHCIIO, OTJIMYHbIE OT aTOMHOH MacChl WJIM MAacCOBOT'O YHCJIA
YKa3aHHOTO aTOMa, KOTOpblE OOBIYHO BCTpeYaroTCs B mpupoae. [IpruMepsl H30TOMOB, KOTOPBIE
JIETKO JIOCTYITHBI KOMMEPUYECKH U KOTOpPble MOTYT OBbITh BKJIIOUEHBI B AKTUBHOE BELIECTBO
KOMOMHAIIMM TI0 HACTOSIIEMY HW300PETEHHI0 B COOTBETCTBUHM C XOPOIIO H3BECTHBIMH
MpOLEAYPAMH, BKIFOYAIOT MU30TOMBI BOJOPOA, YINIEpoaa, a30Ta, Kuciaopona, ¢pocdopa, ¢propa u
XJIOpa, Hampumep, ZH, 3H, 13C, 14C, ISN, 18O, 17O, 3 1P, 32P, 358, BE u 36Cl, COOTBETCTBEHHO.
[Ipenmonaraercsi, 4TO aKTHBHOE BEIIECTBO KOMOWHAIIMM MO HACTOSALIEMY H300PETEHHIO, €ro
NPOJIEKAPCTBO HIIM  (papMalleBTHYECKH TpUEMJIEMasl COJb TAKOTO COEINMHEHUs, KOTOpOoe
COIEP KUT OAMH WM HECKOJBKO M3 BBIIIEYKA3aHHBIX M30TOIMOB W/MIIK APYTUX H30TOIMOB APYTUX
aTOMOB, BXOANUT B 00bEM HACTOALIETO H300PETEHUS.

COGI[I/IHeHI/IﬂMI/I o I/1306peTeHI/II-O SABJIAIOTCA TOJIBKO TaKHME€ COCAWHCHUsI, KOTOPBIC
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CUMTAIOTCS “XUMUYECKU CTAaOMIBbHBIMU, KaK JOJLKHO OBITh MOHSTHO CHELUAJIMCTAM B JaHHOMW

>
obnactu. Hampumep, coeamHeHHe, KOTOPOE MOXKET HMETh ‘‘CBOOOAHYIO BaJEHTHOCTH WJIH
“kapOaHHOH’, He SIBJIAIOTCS COEAMHEHMSIMHU, MPEAyCMaTPUBAEMbIMU CIIOCOOAMH HU300peTeHus,
PACKPBITBIMU B HACTOSILLIEN 3as1BKE.

Jlnsg BCeX COENUHEHMI, OINUCAHHBIX BbILIE B HACTOSINEH 3asBKe, B Clydae, €Cld
HOMEHKJIaTypa HaXOAMTCA B MPOTUBOPEUUU CO CTPYKTYpOH, CleAyeT IMOHUMAaTb, YTO

COEIMHEHUE ONPEeNeNsieTCsl CTPYKTYPOIl.

Ilepeuenb ad6peBUaTyp

AA VYkcycHas kucinora

ACN/MeCN ALIETOHUTPUIT

BOJIH. Bonnebrii

BEH Kosonka ¢ ruOpuaHbIMU YaCTULIAMH € 3TUIICHOBBIM MOCTHKOM

BOC Tper-OyTunokcukapOOHUI

°C I'panycer Llenbcust

CDI Ju(nmunazon- 1-un)MeraHoH

CPhos-3G- Mertancynbhonaro(2-gumukinorekcmidochuno-2',6'-

AT JAHKIT ouc(numernnamuso)-1,1'-0ndennn)(2'-amuno-1,1'-6udennn-2-

METaHCYJIb(pOHAT wn)namuraguii(1l)

DCM Juxnopmeran

DIPEA N, N-quusonponuisTuiaMuH

DMF N, N-gumerunnpopmamuz

DMA N, N-gumMeTunaneTaMusag

DMSO JuMeTuncyib(poKcH

DTAD Ju-mpem-0OyTunazoaukapOokcuiat

EE JusTunoBsli 3¢up

5KB. DKBUBAJICHT

ESI-MC Macc-cnekTpoMeTpusi ¢ HOHU3ALUEH 3JIEKTPOPACIIBUIEHUEM

EtOH JTtaHon

EtOAc/ EE Jtunauerar

q Yac

H, Bonopon

H3PO4 ®DochopHast KuciIoTa

HATU N, N,N',N'-terpamernn-O-(7-a3abeH30Tprazon- 1 -mn)ypoHuii
rekcadropdocdar

HC1 XJIOPUCTOBOAOPOAHAS KUCJIOTA

B2XX Bricoko-3¢exTuBHas )KUAKOCTHAS XpomMaTorpadus
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MeOH Meranon

MUH MunyTta

Mel Honmeran

MJI Munnunutp

MC Macc-cnexTp

NaH I'mnpun Hatpus

NaOH IM'unpoxcun HaTpus

NMP N-meTun-2-nupponuguHOH

Pd,(dba); Tpuc(nubensununenaneron)aunamianuii(0)

Pd/C IMannanuii Ha yraepone

PdCl,(dppf)CH,Cl, [1,1"-Buc(audenundochuno)deppouen]-nuxnopnamiaguii(1l)
IUXJIOPMETaH

Pd(OH)» I'unpokxcua nannagus

PE [Terponetineiii 3¢up

RP Obpamennas daza

rt i RT Komnuarnas temnepatypa (okoso 25°C)

CoX Ceepxkpurnueckas uronaHas xpomMatorpadpusi

TBTU Bbenszorpuazonun rerpamerniyponuii rerpadgropdopar

TFA TpudropykcycHast KuciIoTa

THF Terparunpodypan

TCX Toukocnoiinas xpomarorpadus Ha SiO»

Xantphos 4,5-buc(mudenundochuno)-9,9-numeTnIKcaHTeH

Xphos 27" Xnop(2-nuuuknorexkcundpochuno-2',4' 6'-rpunzonponun-1,1'-

MIOKOJIEHHSI oudennn)[2-(2'-amuno-1,1'-6udpennn) jnamnaguii(Il)

TPP Tpudenunpochun

Oo0mue cnoco6bi: Ecnu He ykazaHO MHOe, BCE PeakLUU OCYIIECTBISIOT MPU KOMHATHON
temneparype (okono 25°C), B unHepTHOU armocdepe (Hampumep, Apros, N») U B O€3BOAHBIX
ycloBUsIX. Bce coennHeHus oxapakTepU3OBaHbl [0 MEHbIIEH Mepe OAHUM M3 CIENYIOIIUX
merozos: 'H SIMP, BOXKX, MC, BOXKX-MC umn TEeMIIepaTypa IJIABJICHUS.

OOBIMHO pa3BUTHE PEAKLIMU KOHTPOJIHUPYIOT TOHKOCHONHHOM Xpomartorpadueti (TCX) mmu
B2XX-MC. IIpomexxyTouHble COEIUHEHHS] U MPOAYKTbl OUWIIAIOT C HCHOJb30BAHUEM IO
MEHbLIEeH Mepe OTHOTO U3 CIEAYIOIIHUX METOAOB:

dmm-xpomarorpadust Ha cunmkarene, llepexpucrammmzanms, CBepXKpUTHUECKAs
xunkoctHast (SCF) Xupanpnass BOXKX ¢ ucnonb3oBanueM kosnonku 3.0x25,0 cm RegisPack,
3IOMPOBAHUE C HUCIOJNBb30BAaHUEM H30Kpatudeckoi cmecu MeOH, msonponunamuna (IPA) u

CBEPXKPUTHUYECKOTrO AHOKCHAa yriepoaa npu 125 Gap; 80 mu/muH, w/min ObpamenHo-dazosast
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B2XX c ucnonb3oBanuem C18 nonynpenapaTuBHON KOJOHKH, SIIOUPOBAHHUE C MPAAUEHTOM:
* MeCN+0,1% TFA u H,O+0,1% TFA,
* MeCN+0,1% mypasbunoit kucnotsl 1 HyO+0,1% mypaBpuHONM KUCIOTHI, UK
* MeCN u H,O, conepxamas 2,5 MM NHHCO;
* MeCN u H,0+0,1% TFA,
* MeCN u H,0+0,1% NH3,
* MeCN u H,O u 0,1% TFA
* MeCN u H,0O u 0,1% NH;3

AHAIUTHYECKUE JAHHBIE

JlaHHbBIE Macc-CriekTpoMeTpuydeckoro ananusa (MS) mpeacraBieHbl st HAOIOIAEMOM

macchl  (Hanpumep, [M+H]"). Meron BDXX, wucnonbsyemblii sl TOro, 4YTOOBI
OXapaKTepPU30BaTh COSUHEHHS MO U300peTeHuro, onrcaH B Tabmuie 2.
Tabauna 2
Metoant BOKX
Hoauw:xknaa | HoaBu:kHAA IToTok
MeTtona I'paauent Kononka
¢paza A ¢paza B (Mn/muH.)
Bpewms
%A %B BEH
(MuH)
0,1% 0,1% 2,5%50mm
0 95,0 |5.0
MypaBbUHOI | MypaBbUHOM C18,
A P 1.0 5,0 95.0 0.8
KHUCJIOTBIBI B | KUCJIOTBI B IUaMeTp
1.3 5.0 95.0
BOZIE MeCN Y4aCTHULL
1,4 95,0 |50
1,7 MKkM
1,7 95,0 |50

DTOT METOA UCTIONB3YIOT B OCTAJIBHBIX TaOJIMIAX B 3TOM pasneie 1 nanubix ESI-MC u
BPEMEHH yIeP>KUBAHMUSL.

Ecnu ucnonssyrot npyroit BOXXX-MC meton, 3T0 yKka3aHO B TEKCTE

Meton 1

ESI+/- pexxum monmzanuu. Komonka: CSH C18 2,1x50mMm, nuamerp uactui 1,7MKM.
I'panuent: 90%A no 100%B B Teuenue 1,19 munyt ynepsxusanue npu 100%B no 1,70 MunyT.
Ckopocte motoka 0,8 mu/muH. A= (95% BOmbI+5% aneronurpmna+0,05% MypaBbHHON
kuciotsl) B=(anerorutpmn+0,05% MypaBbUHON KUCIIOTBHI).

Meton 2

ESI+/- pexxum nonumzanuu. Komonka: BEH 2,1x50mm C18, nuamerp uactui 1,7Mim.
I'panuent: 90%A no 100%B B Teuenue 4,45 munyt yaepsxusanue npu 100%B no 4,58 mMunyT.
Ckopoctp moroka 0,8 mu/muH. A= (95% Bombi+5% anerorutpunat2,SMM OukapOoHaTta
amMoHUs1) B=(anieronutpmn).

Metoa 3

ESI+/- pexxum nonuzanuu. Kosonka: BEH 2,1x50mm C18, nuamerp wactun 1,7Mxm.
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I'panuent: 90%A no 95%B B Teuenue 1,19 munyt yaepxxusanue npu 95%B no 1,70 mMunyT.
Cxkopoctp moroka 0,8 mu/muH. A= (95% Bogbi+5% anerorurpunat2,SMM OukapOoHaTta
amMoHus1) B=(anieronutpmn).

Meton 4

ESI+/- pexum wnonmsauuu. Komonka HSS T3 2,1x100mm, aumamerp uactur 1,8Mkm.
I'paguent: 100%A ynepxxuBanue B Tedenue 1,00 munyt, 100%A no 95%B B Teuenue 4,50
MHUHYT yaepxkusanue npu 100%B no 4,91 munyr. Ckopocts nmotoka 0,6 miu/muH. A= (95%
BonbI+5% aneronutpmna+0,05% mypaBbuHON KucioTel) B= (aneronutpmn+0,05% mMypaBbuHON
KHCJIOTHI).

Metoa 5

ESI+/- pexxum monmzanmu. Komonka: CSH C18 2,1x50mMm, muamerp wactuiy 1,7mkwm:
I'panuent:90%A no 100%B B Teuenue 4,45 munyT ynep:xkusanue rnpu 100%B no 4,58 munyT.
Ckopoctp motoka 0,8mu/muH. A= (95% BOmbIt5% anerorutpmna+t0,05% MypaBbHHON
kuciotsl) B=(anerorutpun+0,05% MypaBbUHON KUCIIOTBHI).

Metoa 6

ESI+/- pexxum monuzammu. Komonka: HSS T3 2,1x100mm, guamerp uactun 1,8MkM.
I'panuent: 95%A no 100%B B Teuenue 3,65 munyT, yaep;kusanue npu 100%B no 4,95 MunyT.
Ckopocte moroka 0,6 mn/mus. Temmeparypa komonku 60 rpagycos Llembcusa. A= (95%
BonbI+5% aneronutpmna+0,05% mypaspuHOH kucinoTsl) B= (anerorutpmn+0,05% mypaBpuHON
KHCJIOTHI).

Meton 7 (Temneparypa xononku 60°C)

IMoaBw:xknas | IHoaBu:kHAA IToTok
I'paanent Kononka
daza A ¢aza B (Mn/muH.)
Bpewms %A %B
(MuH) Sun fire
0 97,0 3,0 2,2 C18 3,0x30
0,1% TFA B -
ACN 0,2 97.0 3,0 2,2 MM, JHAMET]P
BOZIE
1,2 0,0 100,0 | 2,2 yactul, 2.5
1,25 0,0 100,0 | 3.0 MKM,
14 0,0 100,0 | 3.0
Meton 8 (temneparypa xononku 40°C)
IMoaBw:kHas | HoaBu:kHAA IToTok
I'paauent Kononka
paza A ¢aza B (Mn/mMuH.)
Cepxxputud Bpewst BA %B CHIRAL
eckuii EtOH 20 wM | (1) 40 ART®
JHOKCHTL NH; 0 60 40 ’ Cellulose
yriepoaa 10 60 40 SC 4,6x250
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MM, JAHAMETP
YaCTHULl SMKM
Metoa 9
IHoaBwxkHas | HHoaBu:kHAA IToTok
I'paanent Kononka
paza A dpaza B (Mi1/MuH.)
Bpewms
%A %B
(Mun) Sun fire
0 95,0 5,0 C18 3,0x30
0,1% TFA B | ACN 0,08% N
1.5 MM, JHAMETP
BOZE TFA 1,3 0,0 100,0
vyactun, 2.5
1.5 0,0 100,0 MKM
1,6 95,0 5,0
Merton 10 (temneparypa konorku 60°C)
IMoaBw:knas | HoaBu:kHAA IToTok
I'paauent Kononka
paza A ¢aza B (Mn/mMuH.)
Zorbax Stable
Bond
Bpewms C18 3,0x30
%A %B
(MuH) MM, JUaMeTp
YaCTHUI]
0,1% TFA B
ACN 1,8MKM
BOZE
0 97,0 3,0 2,2
0,2 97,0 3,0 2,2
1,2 0,0 100,0 | 2.2
1,25 0,0 100,0 | 3,0
1.4 0,0 100,0 | 3,0
Metoa 11
IMoaBm:knas | HoaBu:kHAA IToTok
I'paauent Kononka T°
paza A ¢aza B (Mn/MuH)
Bpems | %A | %B XBridge
(MuH) C18 3,0x30
0,1% NH; B
ACN 0 97,0 |30 2,2 MM, auametp | 60°C
BOZE
0,2 97,0 | 3,0 2,2 yactu, 2.5
1,2 0,0 100,0 | 2,2 MKM
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1,25 0.0 100,0 | 3,0
14 0,0 100,0 | 3,0
Meton 12
IHoaBwxknas | IHoaBu:kHAA IMoTok
I'paanent Kononka | T°
paza A daza B (Ma/MHR)
Bpemsa | %A | %B
Sun fire
(MuH)
C18 2,1x30
0,1% TFA B 0 99,0 | 1,0 1,5 -
ACN MM, auametp | 60°C
BOJIE 0,02 99,0 | 1,0 1,5
gactuy 2.5
1,00 0,0 |100,0 |15
MKM
1,10 0.0 100,0 | 1,5
Meton 13
IMoaBm:kHas | HoaBu:kHAA IToTok
I'paauent Kononka T®
paza A ¢aza B (Mn/MuH)
Bpems | %A | %B
XBridge
(MuH)
C18 3,0x30
0,1% NH; B 0 95,0 | 5.0 1,5 -
ACN MM, auamertp | 60°C
BO/IE 1,3 0,0 100,0 | 1,5
gyactur 2,5
L5 0,0 100,0 | 1,5
MKM
1,6 95 5.0 L5
Meron 14
Hoasuxuas | HoaBuikHan HoTok
I'panuent Kononka Te
paza A daza B (Mn/MuH)
Bpems | %A | %B
(MuH)
0 95.0 |5.0 1,2 Halo C18_4.6
1 95,0 | 5.0 1,2 MM x15 cm,
0.5% H3PO4 | 0,5% H3PO4
4 70,0 | 30,0 1,2 IAAMETP 15°C
B BOZIE B ACN
5 62,5 | 37,5 1,2 vgactun 2,7
7,5 61 39 1,2 MKM
10 2 98 1,2
12 2 98 1,2
ITPUMEPHI CUHTE3A

Cnenonuu/Ie IMPUMEPHI ABJIAKOTCA WIUIHOCTPATUBHBIMH, U, KaK HOJIZKHO OBITb ITOHSITHO

crienuajanucramMm B JIaHHOM O6J'IaCTI/I, KOHKPETHBIC PCarcHTbl UJIN YCJIOBUSA MOKHO U3MCHUTH IO
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Mepe HeOOXOOMMOCTH IJIsl OTAEIbHBIX COSIUHEHNH 0€3 U3JIMIIHEr0 SKCIEPUMEHTUPOBAHHUSL.

CoenuHeHus Mo W300PETEHUIO MOKHO TOJIYYUTh € UCIOIB30BaHUEM OOIIMX CIIOCOOOB U
NPUMEPOB, MPEACTABIEHHBIX HIDKE, U CIIOCOOOB, U3BECTHBIX CHELMAINCTaM B JaHHOW O0IacTH.
OnTumanbHble peakLMOHHbIE YCIOBUS U BPEMsl peakLUi MOTYT BapbUPOBATbCS B 3aBUCUMOCTHU
OT KOHKPETHBIX HCIOJb3yEeMbIX peareHToB. Ecium He yka3aHO MHOE, CHEeLMaJUuCT B JaHHOU
o0NacTu MOXXEeT JIETKO BBIOpAaTh PACTBOPUTENH, TEMIIEPATYpy, OAaBJIEHHE M JAPYTHe YCIOBUS
peakuuu. KoHkpeTHble mnpouenypbl TnpeacTaBieHbl B pasgene “Tlpumepsl cuHTe3a”.
ITpoMekyTO4HbIE COETUHEHHSI, UCTIOIb3yEMBbIE B CIOCOOaX CHHTE3a HIDKE, MO0 KOMMEPUECKH
JOCTYITHBI, JTUOO MX JIETKO MOYKHO MOJIYYUTh CIIOCOOAMH, U3BECTHBIMHU CIHEHATNCTAM B TAaHHON
obOnactu. Xon peakuu MOXHO KOHTPOJMPOBAaTh OOBIMHBIMU METOJNAMH, TAaKUMH Kak
toHkocnoitHas xpomarorpadus (TCX) wnum BeIcOKO-3¢deKkTHBHAS KUIKOCTHAS Xpomarorpadus
¢ macc-cnekrpomerpuern (BOXKX-MC). IIpomexyTodHble COEAMHEHUS W TMPOAYKTHI MOXKHO
OYHCTUTH CTIIOCOOAMHM, U3BECTHBIMH B JJAHHOH OOJIACTH, BKIIFOYAsl KOJIOHOYHYIO XpOMaTorpaduro,
B2XX, npenapatusnyto TCX mnu nepekpucTaiin3aliio.

OO0mas npoueaypa cuHTe3a

CoenuHeHnss Mo M300PETEHHIO, KAaK MPABHJIO, MOJYYAOT IyTEM B3aMMOACHCTBUS
KapOOKCHKHCIIOTHOTO  TPOMEXYTOYHOro coenuHenuss ¢opmynel INT-1 ¢ aMuHOBBIM

POMEKYTOYHBIM coerHeHneM Gopmyiibl INT-2 B MOAXOASIINX YCIOBHAX, KaK MOKA3aHO HIDKE

Ha Cxeme 1.
Cxema 1
O R3 R4
H
’ N\ oH “N Re
7
+ s Y R
R o R 7S >
2 A =
R SN ONH,
INT-I INT-2
RB
X R
|
A =
N NH

@

IIpomexyrtounsle coenuHenus: INT-1 u INT-2 n3BecTHbI U3 ypOBHsI TEXHUKH UM MOTYT
OBITH MONy4eHBI CIIOCOOAMHM, ONMCAHHBIMU HIDKE. [ pynmbl/TepMUHbI R'-R’, A, Y u L umeror
3Ha4YeHHeE, OINpeeNIeHHOe BbIIe A coenuHeHus Gopmyel (I).

CuHTe3 NpOMeKYTOUHBIX COeJHHEeHMIT

TpeT-0yTHa0BBIH 3pup 4-[6-(2,5-aumeTna-nuppo.a-1-ui)-4-meTroxkcu-nupuaAuH-3-

Wi|-nunepasuH-1-kap6oHOBOIl KHCJI0TBI
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CH,

H.C CH

3 3 o i H,C CH, e}
- [ /[L
O 0 H.C | H,C o
\!% N Nﬂ
N+ k/ o~CH,
N —_— N
H,C CH,
AYa -

N s« U cn,

K tper-OytunoBomy s3¢upy nunepasus-1-kapoonosoii kuciotsl (1,0 r, 5,37 MMonb) u 5-
Opom-2-(2,5-numeTrn-nuppou- 1-mn)-4-merokcu-nupunauny (1,5 r, 5,37 mmonb) B 1,4-muokcane
(15 ™) nobasmsror CPhos-G3-nanmnananukn MetancyiabpoHaT u Tper-OyTokcun Hatpus (216
mr, 16,1 MMOJTB) U era3supyroT a30TOM B TedeHue 5 muH. [lonyueHHyI CMeCh MepeMelInBaoT
npu 100°C B Teuenne 104. PeakunoHHy0 cMech (PUIBTPYIOT 4Yepe3 CIoW JUOKCHUAA KPEMHHUS,
smoupys npu nomomu EtOAc, u koHueHTpupyroT. HeouuineHHbII NPOAYKT OUMIIAIOT
KOJIOHOYHOH xpomarorpaduell Ha cujmKareje C MOJTy4Y€HHEM YKa3aHHOTO B 3arojOBKe
COEAMHEHHUS.

Bexon: 2,1 r (88%) R(B2XX): 1,15 mun (Meron 1)

TpPeT-0yTHJIOBBIH  3¢pup 4-(6-aMmuHO0-4-MeTOKCH-TUPHANH-3-11)-NHNepa3HH-1-

KapOOHOBOW KHCJIOTHI

- _
g j
N/ ¥
NN NH,
\
e
H,C

K tper-OytunoBomy s¢upy 4-[6-(2,5-numernn-nuppon- 1-wmn)-4-MeToKCU-TUPUAUH-3-
wi|-nunepasuH- 1-kapOonosoi kucnotsl (2,1 1, 4,73 mmons) B EtOH (10 mu) u Bome (5 mu)
n00aBJSIOT TUAPOKCHIaMHUH runpoxijopun (1,64 r, 23,6 MmMonb) U TpumeruiaamuH (659 MK,
4,73 wmmonp) u mnepememuBaroT npu 80°C B Teuenme 18 wyaco. PeakunonHyr cmech
KOHIIGHTPUPYIOT NPU NMOHMKEHHOM naBjieHnu. Ocratok cycneHanpyoT B DCM u punbTpyroT
I yOoaneHus cojeid. PuibTpar OUYMINAIOT KOJIOHOYHOH Xpomarorpaduell Ha CHIIMKareie ¢
HOJTyYeHHEM YKa3aHHOTO B 3ar0OJIOBKE COEIMHEHUS.

Bexon: 1,07 r (73%)

4-MeTokcu-5-nunepa3us-1-uia-nupuauH-2-wJIaAMHH JHTHAPOXJIOPHI
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Heo [/ © ©
H,C HN/\I o CHs
N/w L Hel
k/N o—CH, @
_ — - HCl
N NH,
Ny
N N,

K Ttper-OyrtunoBomy 3dupy 4-(6-aMHHO-4-METOKCHU-TTUPUAMH-3-WJT)-TUNIEPA3UH-1-
kapOonoBoii kucaotsel (1,07 1, 3,47 mmons) B DCM (12 mut) noGasnsitotr 4M HCl B 1,4-nuokcane
(4,34 mn, 17,35 MMOINb) U MEPEMEIIUBAIOT MPH KOMHATHOW TEMIIEpaType B TE€YEHHE 2 YaCOB.
PeakunoHHYI0 CMeCh KOHLIEHTPUPYIOT MPU MOHWKEHHOM JIaBJICHHUH.

Beixon: 976 Mr (KoJM4eCTBEHHBII)

TpeT-0yTHI0BbIH 3pup 6-amuno-4-mernna-3',6'-gurnapo-2'H-[3,4'|6unupuaunni-1'-
KapOOHOBOW KHCJIOTHI

H,C

CH,

H,C

o CH, ©
/ CH HC
H,C g 3
o H,C (o] N

_— + Br
|
NH,

N
o
r kCHs N NH,
0
He O

\ —_—
/
N

K Tper-Oyrunosomy sdupy 4-(4,4,5,5-rerpamermn-[1,3,2]nuokcadoponan-2-un)-3,6-
auruapo-2H-nupunus- 1-kapboHosoii  kucnotel (1,24 1, 4,01 Mmonb) u S-Opom-4-meTHi-
nupuanH-2-unamura (750 mr, 4,01 mmone) B 1,4-auokcane noGasnsitoT pactBop 2M NayCOs
(4,01 mu, 8,02 mmonb) u PACly(dppf) (328 mr, 0,40 MMoiib). PeakIMOHHYIO CMeCh Aera3upyrT
a30TOM B T€U€HHE 5 MUHYT U MEePEMEIINBaOT B MUKPOBOJIHOBOM neun npu 150°C B Teuenue 30
MuH. Peaknmonnyio cmech pazbapisitoTr EtOAc u Bomoit m ciou pasnmensitor. Bomubiid cioi
SKCTparupyroT cHoBa npu nomomu EtOAc. OObenuHEHHbIE OPraHUYEeCKHE CJIOM MPOMBIBAIOT
HACBIIIEHHBIM COJIEBBIM PacTBOPOM, cymaT Hax MgSO4 u KOHLEHTPUPYIOT B BakyyMme. OcTaTok

OUYHIIAOT XpOMaTOIpa(bHeﬁ Ha CUJIHKarcjice ¢ TMOJYyUYCHUEM VYKAa3aHHOro0 B 3arojJIOBKE

COEIIUHEHHUSI.
Bexon: 1,1 r (95%) ESI-MC: m/z=290 (M+H)* R(BD2XX): 1,82 mun (Metox 2)
TPeT-0yTHJI0BBIH 3¢gup 6-amuHo-4-metTni-3',4',5',6'-rerparugpo-2'H-
[3,4'|ounupuanana-1'-kap60HOBOI KHCJIOTHI
CH, ©
CH, © He
I S
H,C o N H,C © N G
_’ /
N
N NH,

N NH,
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K tper-OyrunoBomy adupy 6-amuHo-4-metni-3',6'-nuruapo-2'H-[3,4'|6unmupuanam-1'-
kapbonosoit kuciotel (1,10 r, 3,80 mmonb) B MeOH (10 mi) nobasnsror Pd/C (405 mr, 0,38
MMOJIb) B aTMoc(epe a3ora. PeakIMOHHYIO CMeCh Jera3upyioT U MOIBEPrarT Bo3aeicTeuo H;
(6amnoH). PeaknmoHHyo cMech (PUIBTPYIOT M KOHIEHTPUPYIOT NMPU MOHMKEHHOM JIaBJICHUU.
HeouninenHpli MPOAYKT OUYWIIAIOT KOJOHOYHOW Xpomarorpadgueil Ha CHIHMKareiae C
MOJIyYeHHEM YKa3aHHOTO B 3arojIOBKE COSTUHEHMS.

Boixon: 511 mr (46%) ESI-MC: m/z=292 (M+H)* R(B2XX): 1,80 mun (MeTon 2)

4-Metun-1'2'3'4'5",6'-rekcarnapo-|3,4' | ounupuanHuI-6-1JIaAMUH IUTHAPOXJIOPHL

CH, o
ol L
CH
He o7 CH, HN 5 HCl
— - /
% HC
-
N N NH
N

NH,

VYka3zaHHOE B 3ar0JIOBKE COEAMHEHNE CUHTE3UPYIOT U3 TPET-OyTHIIOBOTO 3(pupa 6-aMHHO-
4-metun-3',4",5",6'-rerparunpo-2'H-[3,4'|ounupununmn-1'-kapoonosoit kuciotel (511 mr, 1,75
MMOJIb) B COOTBETCTBHH C MPOLEAYPOH, OMMUCAHHOMN JIsl CHHTE3a MPOMEKYTOYHOTO COSIMHEHUS
4-MeToKcu-5-nunepasus- 1 -uin-nupuanuH-2-uaMuHa TUTHAPOXJIOPUIA.

Boixon: 347 mr (75%) ESI-MC: m/z=192 (M+H)* R(B2XX): 0,36 mun (Meton 2)

TPeT-0yTHI0BBIH 3¢up 6-amuno-3',6'-nuruapo-2'H-|3,4'|ounupuaununi-1'-
KapOOHOBOM KHCJIOTHI

H,C

CH,

H,C

0 e CH, o
H,C B/ i >L )‘L
o H,C o} N

E—

N
T e h
© d  CHs

K Tper-Oyrunosomy sdupy 4-(4,4,5,5-rerpamerun-[1,3,2]nuokcadoponan-2-un)-3,6-
nuruapo-2H-nmupunnn- 1-xap6onosoii kuciotel (1,70 1, 5,50 mmonb) u S-Opom-nupuaus-2-
wiamuny (1,00 mr, 5,78 mmone) B 1,4-nuokcane no6asisiroT pacteop 2M NaxCOs (2 mi, 4,00
mmodtb) U PACL(dppf)CHLCl, (449 mr, 0,55 MModib). PeakIMOHHYIO CMeCh IeTa3upyroT a30TOM B
TedeHue 5 MUHYT U nepememuBaroT npu 120°C B TeueHue 16 yacos. Bce neryuune BelecTBa
BBIIAPUBAIOT NPU  TOHIKEHHOM  JaBjieHud. HeouwineHHOe  BEIECTBO  OYHUINAOT
xpomarorpadueli ¢ HopMabHOH (Ha30i ¢ MOTyUYEHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHMUS.

Bexon: 1,2 r (79%)

TpeT-0yTHaA0BBIH 3QuUp 6-amuuno-3',4',5',6'-trerparnapo-2'H-[3,4'|6unnpuaunnn-1'-

KapOOHOBOW KHCJIOTHI
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CH, © CH, ©
e L e L
H,C 0 N H,C o N
N N
N NH, N NH,

K  tper-OyrunoBomy  sdupy  6-ammuno-3',6'-muruapo-2'H-[3,4'|ounupununmn-1'-
kapOoHoBoi kucnotel (45,0 r, 163,4 mmons) B EtOH (1000 mu) nobasmsror PA(OH), Ha
yraepone (4,5 r, 32,4 mmonp) B atMocepe a3ora. PeakIMOHHYIO CMeCh MepeMennBaroT mpu 30
d/moiimM*(2,109 kr/cM®) Bo BCTpsixMBarowteM armapare Ilappa B Teuenue 164. PeakuuoHHYEO
cmech GuibTpyroT uepe3 Llemnt®. @uubTpaT ynapuBarOT NPU TMOHIKEHHOM JaBJICHUU U
OCTaTOK OUHUINAIOT KOJIOHOUHOW XpomaTtorpaduell Ha CHIMKareie ¢ MOJy4eHHeM YKa3aHHOTO B
3aroJIOBKe COCTUHEHUSI.

Beixon: 23,7 r (79%)

1',2',3'4',5',6'-rekcarugpo-|3,4' | ounupuaAMHUI-6-HJIAMHH JUTHAPOXJIOPHL

CH, ©

Hac>l\ )J\
HN
HCI

R
= HCl

/

N NH,

VYKka3zaHHOE B 3ar0JIOBKE COEAMHEHNE CUHTE3UPYIOT U3 TPET-OyTHIIOBOTO 3(pupa 6-aMHHO-
3',4'.,5',6'-rerparunpo-2'H-[3,4'|0unupuauann-1'-xapooHoBoii kucnotsl (800 mr, 2,88 Mmonb) B
COOTBETCTBUU C TMPOLIEAYpPOM, ONUCAHHOW MJii CHUHTE3a IPOMEXKYTOUHOIO COEIUHEHHs 4-
METOKCH-S-TUIePa3uH- 1 - uI-MupUANH-2-UIaMHUHA JTUTHIPOXJIOPUA.

Boixon: 694 mr (96%)

TPeT-0yTHJI0BbIN 3pup 6-amuuo-4-merokcu-3',6'-quruapo-2'H-[3,4'|onnupuannani-
1'-kap60HOBOI KHCIOTHI

H,C

CH,
H,C o ° _CH,
H,C B/
0/
+ Br
@ 9
-
N o N
r Dok
o}
e CHs

K Ttper-Oyrunosomy sdupy 4-(4,4,5,5-rerpamerm-[1,3,2]nuokcadoponan-2-mun)-3,6-

nuruapo-2H-nupuann- 1-xap6onosoii kucnotsl (10,0 1, 49,3 Mmonp) u 5-Opom-4-MeTOKCH-
nupuanH-2-unamusy (15,2 r, 49,3 mmonse) B 1,4-nuokcane (100 mu) nobasnstoT pactsop 2M
Na,COs (2 mi, 148 mmons) u PACly(dppf)CH,Cl, (3,93 1, 4,93 mmonb). PeakunoHHy0 cmech



47

Jera3upyroT a30TOM B TeueHue 5 MUHYT U nepemMeutnsatoT npu 120°C B teuenue 16 yacos. Bee
JIeTy4re BEeIIeCTBA BBIMAPUBAIOT MPHU MOHWKEHHOM paaBieHHH. OcTaTok pa30aBisIIOT BONOH U
SKCTParupyroT TpH pasa npu nomouu EtOAc. O0benuHeHHbIE OpraHMYECKHE CJIOU MPOMBIBAIOT
HACBILIEHHBIM COJIEBBIM PacTBOpOM, cymiaT Hajg NaxSO4 ¥ KOHLEHTPUPYIOT NMPU NOHMKEHHOM
nasneHny. HeouunineHHOe BeLIECTBO OYMINAIOT Xpomarorpaduell ¢ HopMmanbHOW (as3oit ¢
MOJIyYE€HHEM YKa3aHHOTO B 3ar0JIOBKE COCUHEHMSI.

Boixon: 2,50 r (55%)

TPeT-0yTHJIOBBIH 3¢gup 6-amuHo-4-metokcu-3',4',5',6'-rerparuapo-2'H-
[3,4'|ounupuanana-1'-kap60HOBOI KHCJIOTHI

CH, © cH o
HC o He 2

3 ® CH
H.C o) N _CH,

H,C @] N O

o
N
N

NH,

VYka3zaHHOE B 3ar0JIOBKE COEAMHEHNE CUHTE3UPYIOT U3 TPET-OyTHIIOBOTO 3(pupa 6-aMHHO-
4-metokcu-3',6"-nurunpo-2'H-[3,4'|0unupununmn-1'-kapbonosoit  kucnorsl (750 wr, 2,46
MMOJIb) B COOTBETCTBHH C MPOLIEAYPOH, OMMCAHHON JJIsI CHHTE3a ITPOMEKYTOUHOTO COSIUHEHHS
Tper-OytwinoBoro 3dupa 6-amuHo-4-merun-3',4",5',6'-rerparunpo-2'H-[3,4'|ounupunuamn-1'-
KapOOHOBOW KHCIIOTHI

Boixon: 715 mr (95%) ESI-MC: m/z=308 (M+H)* R(BOXX): 0,88 mun (Meton 5)

4-Mertoxkcu-1'2'3'4',5",6'-rekcaruapo-[3,4' |ounupuauHuI-6-u1aMuH

AMTUAPOXJTOPHA

e CH, © o
3

3 >[\ )I\ CH, HN o” HCl

H,C o} N

HCI

A

NH,

VYka3zaHHOE B 3ar0JIOBKE COEAMHEHUE CUHTE3UPYIOT U3 TPET-OyTHIIOBOTO 3(pupa 6-aMHHO-
4-merokcu-3',4",5",6"-terparunpo-2'H-[ 3,4'|0unupununmi- 1'-kapbonosoii kucnotsl (715 mr, 2,33
MMOJIb) B COOTBETCTBHH C MPOLIEAYPOH, OMMMCAHHON JJIsl CHHTE3a MTPOMEKYTOUHOTO COSNUHEHHSI
4-meToKkcu-5-nunepasus- 1 -un-nupuauH-2-uiaMuHa JUTHAPOXJIOpUA.

Beixon: 745 mr (konmuectBenHbiii) ESI-MC: m/z=208 (M+H)" R(BDXX): 0,56 mMun
(Merton 6)

TpeT-0yTHA0BbIH 3Qup 4-(6-amuno-nupuaasu-3-ui)-3,6-aurnapo-2H-nupuaun-1-

Kap0OOHOBOW KHCJIOTHI
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VKa3aHHOe B 3arojIOBKEe COCIMHEHHE CHHTE3UPYIOT M3 TpeT-OyTuioBoro sdupa 4-
(4.,4,5,5-terpamerni-[ 1,3,2]anokcaboponan-2-mn)-3,6- muruapo-2H-nupuaus- 1 -kapOoHOBOI
kuciorsl (977 wr, 3,16 mmonb) u 6-xyop-nupunasuH-3-mwiamuna (500 mr, 2,87 mMmonb) B
COOTBETCTBUH C MPOLEAYPOH, OMUCAHHOW AJIsi CHHTE3a MPOMEKYTOUYHOTO COEAMHEHUS TPEeT-
Ooytunosoro s¢dupa 6-amuHO-4-merokcu-3',6'-murunpo-2'H-[3,4'|0unupununmi-1'-kapOoHOBOI
KHCJIOTHI.

Beixon: 590 mr (74,3%) ESI-MC: m/z=276 (M+H)" R(B2XX): 0,44 mun (Meton 1)

TpeT-0yTHI0BBIH 3dup 4-(6-aMHHO-NUPHUAAZUH-3-WJI)-THNepUANH-1-KapOoHOBOH

KHCJIOTBI
CH, © e CH; O
el L
HC o H.C 0 N
"
N,

Vka3aHHOE B 3arojiOBKE€ COEOMHEHHE CHHTE3NPYIOT M3 TpeT-OyTuiaoBoro sdupa 4-(6-
aAMHMHO-TIMPHUAA3UH-3-1n)-3,6-nuruapo-2H-mupuaus- 1-xkapbonosoii  kucnorer (5,40 1, 19,5
MMOJIb) B COOTBETCTBHH C MPOLIEAY PO, OMUCAHHOM sl CHHTE3a MPOMEKYTOUYHOT'O COENUHEHUS
Tper-OyTrnoBoro sdupa 6-amuHOo-4-mermin-3',4",5',6"-rerparuapo-2'H-[3,4'|ounupunmami-1'-
KapOOHOBOW KHCIIOTHI.

Brixon: 3,93 r (72%) ESI-MC: m/z=279 (M+H)" R(B2XX): 0,38 mun (Metox 1)

6-ITunepuann-4-na-nupuaa3uH-3-WIAMHH AUTHAPOXJIOPHI

CH, O
Hscj\ )]\ HN HCl
e o TN

= HCl

N
N Y NH,
=
N NH,

Vka3zaHHOE B 3aroJIOBKE COEIUHEHHE CHHTE3UPYIOT U3 TpeT-OyTmioBoro sdupa 4-(6-

aMHUHO-TIUPHUIA3UH-3-W)-MUnepunuH- 1-kapoonoBoit  kuciorel (3,60 r, 129 wmmonb) B

2

COOTBETCTBUU C NPOLEAYPOM, OMNHMCAHHOW MJIsI CHHTE3a MNPOMEKYTOYHOIO COEAWHEHUs 4-

METOKCHU-S-TIUNEePa3uH- | - U-MUpUIUH-2-UIaMUHA TUTHAPOXJIOPUIA.
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Bexon: 2,30 r (xomuuectBennbiit) ESI-MC: m/z=179 (M+H)" R(BDXX): 0,32 mun
(Meton 1)
TPeT-0yTHI0BbIH 3¢up (R)-2-(mpem-6yTHa-1uMeTHI-CHIAHUIOKCUM e THT )-

nunepasuH-1-kapooHOBOIl KHCJIOTBI

H,C CH,
H3C\\/CH3 H3C+CH3
Cl
O O Hsc\éifCHa e e}
\f + H3C —— (i:HS CH3
OH H,C CH, N O’SE%CH?’
E CH, CH3
N
H N

K Tper-Oyrunosomy 3¢upy (R)-2-runpoxcumerui-nunepasuH- 1-kapOOHOBOH KHCIOTHI
(1,00 r, 4,62 mmoinb) B8 DMA (10 M) noGasisiror mpem-0ytun-xiopaumeruicuias (1,05 r, 6,94
MMOJIb) U UMHa301 (944 mr, 13,9 MMOIb) 1 pEaKIIMOHHYIO CMECh MEPEMELINBAOT B TeueHue 14
9 IIPU KOMHATHOHN Temreparype. PeaknnoHHyro cMech pa3dasnstoT EtOAC 1 mpoMbIBarOT BOOH
U HACBILICHHBIM COJIEBBIM PacTBOpOM, cymar Haa Nap,SO., GUIbTPYIOT U KOHIEHTPUPYIOT MPH
TIOHIDKEHHOM NaBjieHHH. OCTaTOK OYHINAIOT KOJIOHOYHOW Xpomarorpaduedl Ha CHIMKaresie ¢
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

Beixon: 1,45 r(95%)

5-bpom-2-(2,5-aumeTHa-nuppo.i-1-ui)-4-meTusa-nMpuaAHH

Br
Br
H.C
H.C % ’ o
3 AN |
+ CH, - ~N
~N H,C
0 N

K 5-6pom-4-merun-nupunus-2-uinamuny (2,00 r, 10,7 Mmmonb) u rekcan-2,5-nuony (1,47
r, 12,8 MmMoup) B Tomyosie (50 mi) moOaBisFOT mapa-TonyoncyibhoHoByo kuciory ( 61,0 wr,
0,32 MMOJIb) U PEaKIIMOHHYIO CMeCh nepeMennBaroT B TeueHue 184 mpu 140°C. PeakunoHHyO
CMeCh BBUTMBAIOT B BOY 1 pa30aBisitoT B EtOAc. OTneneHHbIi OpraHndecKuii CIOH MPOMBIBAIOT
HACBHIIEHHBIM COJIEBBIM PacTBOpPOM M cymar Hajg MgSOs, GUIbTPYIOT U KOHLUEHTPUPYIOT MPHU
TIOHIKEHHOM NaBjieHnH. OCTaTOK OYHMINAIOT KOJIOHOYHOW Xpomarorpaduedl Ha CUIMKaresie ¢
MOJIy4€HHEM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUSI.

Beixon: 2,68  (95%)

Tper-0yTHA0BBIH  3dup (R)-2-(mpem-0yTna-iumMeTnI-cHIAHHIOKCHUM eTHT)-4-[6-

(2,5-aumeTna-nuppo.i-1-uia)-4-meTua-nupuanH-3-uil-nunepasud-1-kapooHOB oIl KHCJIOTHI
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K 5-6pom-2-(2,5-numerun-nuppon- 1-un)-4-merun-nupuauny (1,00 r, 3,77 mMmonb) u
Tper-OytrnoBomy  3dupy  (R)-2-(mpem-OyTrn-nuMeTHII-CUITAHUIOKCUMETHIT )- TUIIePa3uH- 1 -
kapOonoBoii kucnotsl (1,25 1, 3,77 mmounb) B 1,4-auokcane (13 M) mo0aBisitoT TpeT-OyTOKCH
Hatpus (1,09 1, 11,3 mmone) u CPhos-G3-namnananuki merancynbdonar (152 mr, 0,19 MmMons.
Cwmech nerasupyroT a30TOM B T€YeHHE 5 MUHYT U NepeMelunBaroT B TeueHue 184 mpu 100°C.
PeakimoHHy0 cMech (PUIIBTPYIOT uepe3 CJIOW CHIIMKAressi U dJIOUPYIOT mpu momoinu EtOAc.
@unbTpaT KOHLUEHTPHUPYIOT NPU MOHWKEHHOM JIaBJICHUH C MTOJy4E€HHEM YKa3aHHOTO B 3ar0JIOBKe
COEMHEHHUSI.

Bexon: 1,67 r (86%) ESI-MC: m/z=515 (M+H)" R(BDXX): 1,56 mun (Meton 1)

TpeT-0yTHa0BbIH 3pup (R)-4-(6-amuHo0-4-MeTHI-NUPUANH-3-1J1)-2-THAPOKCHUMETHI-
nunepasuH-1-kapooHOBOIl KHCJIOTBHI

H,C_ CH,

H,C< 3
Mg

S
Ny — |
| s Y NH,
SN

Cwmecs Tper-OyTruioBoro s¢upa (R)-2-(mpem-byTni- inMeTHiI-CHIIaHUIIOKCUMETII )-4-[ 6-
(2,5-numeTun-nuppon- 1-mn)-4-MeTun-nupuaAnH-3- 11 |-nunepasut- 1 -kapOonosoit kuciots! (1,67
r, 3,24 mMMoub), ruapokcuiamMuH ruapoxyopuaa (1,13 r, 16,2 mmonp) u Tpumermiamuna (452
MKJ, 3,24 mMoub) B 3TaHoie (10 M) u Boxe (5 Mi) mepemMelnnBarOT B TedeHHe 18 wyacos mpu
80°C. PeaklMOHHYIO CMeCh KOHLIEHTPUPYIOT MPU MOHWKEHHOM JABJICHHH M OCTATOK OYHIIAIOT
oOpatmeHHO-(}a30BoM xpomaTorpadueii ¢ moydeHneM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHUSI.

Beixon: 1,67 r (86%) R(B2XKX): 0,66 mun (MeTon 3)

[(R)-4-(6-AMHHO0-4-MeTHJI-TUPHAHH-3-U)-NHIIePA3HH-2-HJ|-MeTaHOJ

AMTHAPOXJIOPH
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CH
OH
CH, ©
H,C HN CH,
H,c” 07 TN CH, K/N
N e o
Z HCI ™
= HCI N™  NH,
N7 “NH,

VYka3aHHOe B 3arojIOBKe COeUHEHHE CUHTE3UPYIOT U3 TpeT-OyTrinoBoro a¢upa (R)-4-(6-
AMHUHO-4-MeTUJI-TUPUAUH-3-11)-2-THIPOKCUMETHII-THIIEPA3HH- | -kapOOHOBOW KHUCIIOTHI (450 M,
1,40 MMOmb) B COOTBETCTBHH C MPOLEAYPOH, OMMCAHHOW Uil CHHTE3a MPOMEXKYTOYHOTO
COEeNMHEHHUSI 4-METOKCH-S-TTUTIEPa3uH- | -UT-TTUPUIUH-2-MIaMIUHA TUTHAPOXJIOPHIA.

Boixon: 412 mr (KONU4eCTBEHHBII)

5-bpom-2-(2,5-aumeTna-nuppo.i-1-ui)-4-meToKCH-NUPHIANH

(|3H3 Br
CH, Br 0
o o | o
~
=N H,C

o H

N
NH2 3C \@/CH3

Vka3zaHHOE B 3arojIOBKE€ COCAMHEHUE CHHTE3UPYIOT U3 S5-OpoM-4-MEeTOKCH-NUPUIUH-2-
wiamuHa (2,00 T, 9,85 MMONB) B COOTBETCTBHM C TPOIENYpPOH, OMMCAHHON IJIsi CHHTE3a
IPOMEKYTOYHOI'O COeAMHEHUs 5-0poM-2-(2,5-numeTun-nuppon- 1-mn)-4-MeTuInupuanHa.

Beixon: 2,48 1, (90%) ESI-MC: m/z=283 (M+H)" R(BDXX): 2,13 mun (Merton 5)

Tper-0yTHaoBbii  3pup 7-[6-(2,5-aumeTna-nuppo.-1-ui)-4-MeToKCH-NUPUAHH-3-

ui|-4,7-quaza-cnupo|2.5]okran-4-kapooHOBOIl KHCJIOTHI

CH,
"l
H.C (@]

Br N
o j : v
H,C | AN y O%N _CH,
o
,/N + /g —_— |\/
N
O [} RN
HQC\G/CHE /\\ | oH,
T
\ / H,C CH CH, N N \

2

H,C

K 5-6pom-2-(2,5-numernn-nuppon- 1-mn)-4-merokcummpunauny (1,25 r, 4,45 mmons) u
Tper-OyTunoBomy 3¢upy 4,7-nmnaza-cnupo[2.5]okran-4-kapbonosoit kucnotel (1,13 1, 5,34
mMmonb) B 1,4-muokcane (13 mu) mobGammsiror Cs,COs (4,35 1, 13,3 mmonb) u CPhos-G3-
najutaganuki Metancyibponar (359 mr, 0,45 mmonbs. CMech Aera3upyroT a30TOM B TEUEHUE S5
MUHYT U nepemelnnBaroT B TeueHue 184 mpu 100°C. PeakimoHHYIO CMECh 3KCTPAarupyroT MpU

nomomin EtOAc, mpOMBIBAIOT HACBIIIEHHBIM COJIEBBIM pacTBOpoM, cymar Hajgy MgSOs,
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(UIBTPYIOT U KOHLEHTPHPYIOT MPHU MOHIKEHHOM naBiieHuH. OCTaTOK OYMINAIOT KOJOHOYHOH
xpomaTorpadueil Ha cunukarene ¢ NOJIy4eHHEeM YKa3aHHOTO B 3aT0JIOBKE COEIUHEHNSI.
Boixon: 1,51 r (82%) ESI-MC: m/z=413 (M+H)* R(B2XX): 2,69 mun (Meton 5)
TPeT-0yTHJI0BbIH 3¢up 7-(6-amuH0-4-MeTOKCH-TUPUANH-3-11)-4,7-

auazacnupo|2.5]okran-4-kap0oHOBOH KHCIOTHI
CH CH,
el ol
H,C o} H,C o

17 AN

N N
—_—
| = CH, | S
e
N N \ N NH,
H.C

Yka3aHHOe B 3ar0JIOBKE COEAMHEHIE CHHTE3UPYIOT U3 TpeT-OyTuiioBoro s¢upa 7-[6-(2,5-
TUMETHII-TTUPPOJI- 1 -11)-4-MeTOKCH-TTUpUInH-3-1i | -4, 7-nuaza-criupo[ 2. SJokraH-4-kapOoHOBOM
kucyotel (1,51 r, 3,66 MMOJb) B COOTBETCTBUH C MPOLENypPOH, OMUCAHHOW IJisi CHHTE3a
IPOMEKYTOYHOIO coefnHeHus: Tper-Oyrminosoro s¢upa (R)-4-(6-amuHO-4-MeTHIT-TUPUANH-3-
WUT)-2-TUAPOKCUMETHII-TIUITEPa3HH- | -kapOOHOBOM KUCIIOTHI

Bexon: 1,07 r (87%) ESI-MC: m/z=335 (M+H)" R(BDXX): 0,74 mun (Meton 5)

5-(4,7-Ana3zacnupo|2.5]okr-7-u1)-4-MeTOKCHNIM PUANH-2-WJIAMHH JUTHAPOXJIOPH]
ol
3
e o 2
CH
HN O/ 3
O)\N W O/CHa k/

K/N

| HCI

VKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3UPYIOT U3 TpeT-OyTmiioBoro sdupa 7-(6-
aMHUHO-4-MeTOKCUTTUPpHINH-3-1i)-4,7-nrazacnupo[2.5|okran-4-kapoonosori  kuciotsl (1,07 T,
3,19 MMOJb) B COOTBETCTBHHM C IMPOLENYPOH, OMHCAHHOH MJIi CHHTE3a IMPOMEKYTOUYHOTO
COENNMHEHUSI 4-METOKCH-S-TTUTIEPAa3UH- | -UIT-TTUPUIUH-2-UIaMIHA TUTHAPOXJIOPHIA.

Bexon: 1,10 r (xomuuectBennniit) ESI-MC: m/z=235 (M+H)" R(BDXX): 0,17 mun
(Merton 5)

TPeT-0yTHI0BbIH 3pup 4-(6-aMHHO-S-MeToKcU-TUPUAA3HH-3-11)-3,6-aurnapo-2H-

NUPUAHH-1-KApOOHOBOH KHCJI0THI
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CH, ©
H3Cﬂ\ J\ Cl
HC™ O N
g 0o = |
I Nao
b CH, c|)
H,C CH, NH, CH,

Vka3aHHOE B 3arojiOBKe COEIMHEHHE CHUHTE3NUPYIOT u3 Tper-OyTmioBoro sdupa 4-
(4.,4,5,5-terpamerni-[ 1,3,2]anokcaboponan-2-un)-3,6-muruapo-2H-nupuaus- 1 -kapOoHOBOIH
kuciorsl (1,74 1, 5,64 mMmonb) U 6-XJOp-4-MeTOKCH-TUpUAA3HH-3-wiamuHa (900 wmr, 5,64
MMOJIb) B COOTBETCTBHH C TMPOLIEAYPOH, OMMCAHHOM JJIsl CHHTE3a MPOMEKYTOUHOTO COSIUHEHHSI
TPeT-OyTUIIOBOTO 3¢upa 6-amuHO-4-Metokcu-3',6'-nurunpo-2'H-[ 3,4 |ounupununmi-1'-
KapOOHOBOW KHCIIOTHI

Breixon: 787 mr (46%) ESI-MC: m/z=307 (M+H)* R(BDXX): 0,59 mun (Meron 5)

TPeT-0yTHI0BBIH 3pup 4-(6-aMHHO-5-MeTOKCH-NTUPUAA3HH-3-IJI)-THNepUANH-1-

Kap0OHOBOW KHCJIOTHI

H.G
H,C ¥ H,C A(CHS
—_— 0
N. O

0

K Tper-Oytunosomy s>¢upy 4-(6-aMHHO-5-MeTOKCH-NTUpUAasuH-3-min)-3,6-gurunpo-2H-
nUpUAUH- 1-kapOoHOBOMH KHCHOTH (785 Mr, 2,56 MMoib) B MeOH (10 mit) 1 YKCyCHOW KHCJIOTE
(1 mn) mobasmsiror Pd/C (273 wmr, 0,26 MMmomb) B atmocdepe a3oTa. PeakIMOHHYIO CMeECh
JerasupyrT U moaBepraroT Bo3aedcTBuio Hy (Oamnon). PeakiuoHHyr cMmech (QUIBTPYIOT U
KOHLICHTPUPYIOT MPH MOHMKEHHOM AaBlieHHMH. HeOuMIeHHbIH MPOIYKT OYMINAIOT KOJOHOYHOMN
xpomarorpadueli Ha CHIMKarese ¢ MOJyYeHUEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Breixon: 513 mr (65%) ESI-MC: m/z=309 (M+H)* R(BDXX): 0,54 mun (MeTton 5)

4-MeTokcu-6-nunepuaAnH-4-UI-NUPUAAZHH-3-UIAMHH AUTHAPOXJIOPH

VKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3UPYIOT U3 Tper-OyTmioBoro sdupa 4-(6-
aAMHHO-5-MeTOKCH-TUPUAA3HH-3-1IT)-IHIIepUIuH- 1 -kapOoHoBo# kucioTs! (510 mr, 1,65 MMonb)
B COOTBETCTBUM C MPOLEAYPOH, OMMCAHHOW MJiA CHUHTE3a NMPOMEKYTOYHOIO COCAUHEHUs 4-
METOKCH-S-TUINepa3uH- 1 -ui-nupuanH-2-ujaaMiuHa JUIrHApOXJIOpUa.

Beixon: 514 mr (konmuectBennbiii) ESI-MC: m/z=209 (M+H)" R(BOXX): 0,14 mun
(Merton 5)
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mpem-bytun 4-(6-{[(Tper-0yrokcu)kapoonuilamMmuno}-4-meToKcHNUPUAA3HH-3-1JT)-
1,2,3,6-Tterparnaponupuaus-1-kap6oxcuaar
He s o
O-r-CH3 H30>L J.L

cl 7 ™y
7N
+ =

N o o
N CH B~ CH
N 3 3
WA L, :
H © CH,
CH,

He  CHy

Vka3aHHOe B 3aroJioBKe COEOUHEHHE CHHTE3UPYT u3 mpem-Oyrun 4-(4,4,5,5-
terpametui-1,3,2-muokcaboponan-2-un)-1,2,3,6-rerparugponupunus- 1-kapookcunara (4,76 T,
20 mmodb) U mpem-0ytun N-(6-x710p-5-MeTokcunupuaasus-3-mi)kapdamara (4,00 r, 20 MMoIb)
B COOTBETCTBUHU C MPOLEAYPOH, OMHUCAHHOW IJII CHHTE3a MPOMEKYTOYHOIO COCTUHEHUS TPET-
OyrunoBoro s¢upa 6-amuHO-4-mMeTokcu-3',6'-murnapo-2'H-[3,4'|6unupununm- 1'-kapOoHOBOH
KHCJIOTHI.

Beixon: 4,56 T (59%)

mpem-byTui 4-(6-{[(mpem-0yToKCcH)KAPOOHUI|aMUHO} -4-MeTOKCHITUPUAA3HH-3-

ni)nunepuanH-1-kapooxcuaar

He. 7
H,C

K mpem-6ytun 4-(6-{[(Tper-OyTokcn)kapOOHUI|aMHIHO }-4-MeTOKCHITUPUAA3HH-3-1IT)-
1,2,3,6-terparuaponupuans- 1 -kapdokcunaty (1,50 r, 3,69 mmons) B MeOH (15 M) nobasnsitoT
Pd/C (1,18 r, 1,11 mmoib) B aTMocdepe a3oTa. PeakIIMOHHYI0 CMECh IeTa3upyIOT U MOIBEPTat0T
Bo3aerictuio Hy (6amnon) mpu 30°C B Teuenne Houn. Cmech obpabarsiBatror Pd/C (0,3 1) u
nepemeruBaroT npu 30°C B TeueHue 34. PeakunoHHYIO cMeCh (PUIBTPYIOT U KOHLIEHTPUPYIOT
NPY TIOHW)KEHHOM JIaBJICHHH.

Beixom: 1,42 1 (94%)

5-MeTokcu-6-(nunepuanH-4-u1)MUPHAA3ZHH-3-aMHH AUTHAPOXJIOPH

CH;
e
N o-CHs

|

N, > J(ZHSC CH
N O/\<CH3
3

N
H

Vka3aHHOEe B 3arojIOBKE COEJUHEHHE CHHTE3UPYIOT u3 Tper-Oyrun 4-(6-{[(Tpert-

OyTOKCH )KapOOHIII |aMHHO } -4-MEeTOKCUTTUPUIA3UH-3- Wi )unepuant- 1 -kapobokcunara (1,42
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3,48 MMOITb) B COOTBETCTBHUHU C MPOLIEAYPOH, ONMMUCAHHON JIsl CHHTE3a 4-METOKCH-S-TUIepa3HH-
1-un-nupuanH-2-ujaaMuHa IUTHAPOXJIOPUAA.
Boixon: 0,99 r (konu4ecTBeHHBbII)

TpeT-0yTHJI0BBIH  3¢up 4-(6-HuTpONMMPUANH-3-Ua)-NHNIepa3uH-1-kap6oHOBOI1

KHCJIOTBI
.
I, CHy O_(N ’ N\
o |N\ + HN/_\N—{)_GCI?HS - Z N/\|
Z g, /% i k/N O.__CH,
T Len

5-bpom-2-aurponupuant (5,00 r, 24,63 MMOJb) U TPeT-OyTHIIOBBIN 3(GUp NHNepasuH-1-
kapOonoBoit kucnotsl (13,7 1, 73,9 mmons) B NMP (50 mi1) mepeMemnBaroT B TE€YEHHE 3 4acoB
npu 120°C. PeakumOoHHYI0 CMeCh BBUIMBAIOT B BoAY. Ocanok QUIBTPYIOT, IPOMBIBAIOT BOIOH H
CylLIaT C NOJIy4eHHEM YKa3aHHOTO B 3ar0JIOBKE COSUHEHUS.

Beixon: 6,80 1 (90%)

TpeT-0yTHJA0BBIH  3¢up  4-(6-amuHONMUpPHANH-3-WJ1)-nTuNepa3nH-1-kapOoHOBOMH

KHCJI0TbI

N.__O.__CH
T Ten
O CH,

Tper-Oytunossiii 3¢gup 4-(6-HUTPONUPUIH-3-1IT)-TIHIIEPA3HH- | -KapOOHOBOW KHCJIOTHI
(2,00 r, 65,9 Mmmonp) u Pd/C (200 mr) B 5TaHOJIE MEPEMEIINBAIOT C HCIIOJIb30BaHHeM Oayuiona Hy
B TeueHHe 3 4YacoB. PeakIHOHHYIO cMech (QUIBTPYIOT M (PHIBTPAT KOHLEHTPUPYIOT MpPH
MOHMKEHHOM JIaBJICHHH.

Beixon: 1,90 r (konn4ecTBeHHBII)

5-IIunepa3un-1-wia-nupUIHH-2-HJIAMHH JHTHAPOXJIOPHI
e §Hs ©

HCXO)LN HN Hel
| Q N O |

N~ TNH, N “NH,

Tper-OyTunossiii 3¢up 4-(6-aMUHO-TUPUANH-3-1I1)-TTUTIEPA3HH- 1 -KapOOHOBOH KHCIIOTHI
(2,50 1, 8,98 mmonp) B DCM (30 M) u 4M HCIl B 1,4-guokcane (11,2 mu, 44,9 mmonb)
NEepEMEIINBAOT B TeUeHHE 16 4acoB IpU KOMHATHOW Temmeparype. PeaklnmoHHyO cMech

(GUIBTPYIOT W MNPOMBIBAIOT MPOCTBIM 3(PHUPOM C TOJIyUYEHHEM YKa3aHHOTO B 3arojlOBKe
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COEZIUHEHMUSI.
Beixon: 2,23 1 (99%)
TpeT-0yTHa0BBIH  3dup (R)-2-(mpem-0yTna-iumMeTni-CHIAHHIOKCUM eTH1)-4-(6-

HUTPONHMPHUAHH-3-1J1)-TuNepa3uH-1-KapOOHOBOI KHCJIOTbI
CH
3

CH,
H.C.| CH, o H,C CH,
I, \
N

CH, o : N oS ek,

O (@] :
H,C (], o ~
\f 3 \ J<CH3 N N\ | l CH,

N O/S{ CH3+ O | e / N/\l-‘\“\
[ j/\ CH, s K/N o
N \f

H

\KCHa
CH
CH, °

K  tper-OytunoBomy  sdupy  (R)-2-(mpem-OyThi-iuMeTHII-CHIIAaHUIOKCUMETHII)-
nunepasus-1-kapboHoBoit kucnotel (1,50 1, 4,54 Mmmoine) u 5-Opom-2-autponupuauny (1,00 r,
4,93 mmonb) B 1,4-nuokcane (12 mu) nodasnstor Cs,CO; (4,44 1, 13,6 mmons), Pdy(dba)s (208
mr, 0,23 mmonb) u Xantphos (263 mr, 0,45 MMoib). PeakIMOHHYIO0 CMeCh MEPEeMEIINBAIOT MPH
100°C B Teuenue 24 4, ¢unpTpyroT depe3 LlenuT® M KOHLIEHTPUPYIOT NMPU MOHWKEHHOM
nasneHnH. OCTaTOK OYHMINAIOT KOJIOHOYHOM XpomaTorpadueil Ha CHIIMKareje C MOJyYeHHEM
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHHSI.

Beixon: 1,35 r (66%) ESI-MC: m/z=453 (M+H)* R(B2XX): 1,31 mun (Meton 1)

Tper-0yTHa0BBIH 3pup (R)-4-(6-amuHonupuauH-3-un)-2-(mpem-0yTHa-AHMeTHI-
CHJIAHMJIOKCHMETHII)-Nunepa3suH-1-kap0oHoBO# KHCI0THI

CH, CH

3
? B g Lo

“N_ N Si CH H.N. N S
0 “CcH, ° 2 -

O _CH, 0. _CH,
\|<CH3 CH,
CH, CH,

(R)-2-(mpem-ByTni- IMMETHIT-CHITAHIIIOKCUMETHI )-4-(6- HUTPO-TTUPUANH-3-HIT)-
nunepasuH- 1-kapOoHOBOH KuCIOTH TpeT-OyTuiossiid 3¢up (1,35 1, 2,98 mmons) u Pd/C (317
mr, 0,15 MMonp) B MeTaHoste (20 Mi1) mepeMeruBaroT ¢ HCroyb3oBaHneM Oamiona Hy B Teuenne
24 uyacoB. PeaknmoHHyr cmech QuiIbTpyrOT uepe3 LlenuT®, npOMBIBAIOT METAHOIOM U
($UNIbTpaT KOHUEHTPUPYIOT MPH MOHWKEHHOM JIABJICHHUH.

Beixon: 1,26 r (konu4ecTBEHHBII)

[(R)-4-(6-AMHHO-ITHPUAMH-3-HJI)-MAIEPAZHH-2-HJ|-MeTaAHO0J AUTHAPOXJIOPHI
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Tper-Oytunoseiii  3¢pup  (R)-4-(6-amuHO-ntMpuaAnH-3-1)-2-(mpem-0y THII- TUMETUII-
CHJTAHMJIOKCHMETHI)-TTHIePa3uH- 1 -kapOoHnoBoi kuciotsl (1,26 T, 2,98 mmoinb) 8 DCM (10 mi1) u
4M HCl B 1,4-guokcane (7,5 mi, 30,0 MMOJb) mepeMeIlMBAaIOT B TeYeHHe | dYaca mpu
KOMHATHOW Temreparype. PeakIMOHHYI0 CMeCh KOHLEHTPUPYIOT NPU MOHMKEHHOM JaBJICHUH,
CYCHEHIUPYIOT B POCTOM 3upe, GUIBTPYIOT U MPOMBIBAIOT MPOCTHIM 3(PUPOM C TIOTyUEHHEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHUS.

Beixon: 838 Mr (konn4ecTBEHHBII)

TpeT-0yTHIA0BBIH 3up (R)-4-[6-(2,5-numerna-nuppoa-1-uia)-4-MmeTuanupuaus-3-
WJ1|-2-THAPOKCHMeTH/I-NHIepa3HH-1-kap6oHOBOI KHCI0THI

H,C CH,

HaCe 3

K Ttper-OytunoBomy sdupy (R)-2-(mpem-OyTun-numeTnin-cuiaHuiIoOKCuMeTnn)-4-[6-
(2,5-numeTnn-nuppot- 1-mn)-4-MeTUI-TUPUANH-3- 11 |-nunepas3uH- 1 -kapOOHOBOH KUCIOTHI (8,56
r, 16,1 mmois) B THF (100 mi1) noGasisiror Terpabyrunammonuiidgropun (16,1 mi, 16,1 Mmoinn)
U PEAKLHMOHHYIO CMECh IMEPEMELIMBAIOT NPU KOMHATHOW TeMiepaTrype B TedeHue 1,5 daca.
PeakunoHHYI0O CMeCh KOHLEHTPUPYIOT TPU MOHMKEHHOM JAaBJICHHH W OCTATOK OYHINAKOT
KOJIOHOYHOH xpomarorpaduell Ha cujHKareje C MOJy4YE€HHEM YKa3aHHOTO B 3arojOBKe
COeIMHEHNSI.

Beixon: 6,10 r (91%) ESI-MC: m/z=417 (M+H)* R(B2XX): 0,98 mun (Meton 1)

TpeT-0yTHaA0BbIH 3up (R)-4-[6-(2,5-numeTna 4-nuppo.i-1-ui)-4-merna-nupuaut-3-

WJI|-2-MeTOKCHMeTH/I-NTuNepa3suH-1-kapOooHOBOI KHCJIOTbI
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K Ttper-OytunoBomy sdupy (R)-4-[6-(2,5-mumeTun-nuppon- 1-ui)-4-MeTui-mupuauH-3-
WI|-2-TUAPOKCHMETHII-TIUIEePa3uH- 1 -kapOoHOBO# kucaoThI (2,00 1, 4,80 MMOJIb) U METHITMOUAY
(915 wmr, 7,20 mmons) B DMA (15 mi) pobGasmsror 60% NaH (230 wmr, 5,76 mmonb).
PeakiMOHHYIO CMECh MEPEMEIINBAIOT B TEYEHUE 2 YacOB NP KOMHATHOM TeMIIepaType U racsit
Bonoil. CMech 3KCTparupyroT Tpu pasza npu nomomu EtOAc, oObennHeHHblE OpraHuYecKue
CJION TIPOMBIBAIOT HACBIIIEHHBIM COJIEBBIM pacTBOpoM, cymar Hagy MgSO., ¢uibTpyroT u
KOHLEHTPUPYIOT  IpPU  MOHI)KEHHOM  JaBjieHuMH. (OCTaTok  OYMINAIOT  KOJOHOYHOM
xpomarorpadueli Ha CHIIMKarese ¢ MOJYyYeHUEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Beixon: 1,80 r (87%) ESI-MC: m/z=431 (M+H)" R(BDXX): 1,12 mun (Meton 1)

TpeT-0yTHa0BBIH 3dup (R)-4-(6-amuno-4-MeTHINHPUAHH-3-HIT)-2-MeTOKCHMETH.I-
nunepasuH-1-kapooHOBOIl KHCJIOTBHI

CH,
s CH
CH, © o)

o i
o~ N H,C
K/N CH, HESCJ\O N cH,
= CH ‘\/N
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NN

=
N =
N

H,C

H,C

H,C

VYka3aHHOe B 3arojIOBKe COeUHEHUE CUHTE3UPYIOT U3 TpeT-OyTrinoBoro a¢upa (R)-4-[6-
(2,5-numeTun-nuppot- 1-mn)-4-MeTHIMU PUINH- 3-1J1 |-2-MEeTOKCUMETUJI-TUTIepa3uH- 1 -
kapOonoBoit kucaotel (1,80 r, 4,18 MMONB) B COOTBETCTBHH C MPOLEAYPOH, ONMUCAHHON IS
CHUHTE3a TMPOMEKYTOYHOrO  coenuHeHust Tper-OyrmnoBoro sdupa  (R)-4-(6-amuHo-4-
METHINTHPUANH-3-11)-2-THAPOKCUMETHII-TTUTIEPA3HH- | -KapOOHOBON KUCIIOTHI

Beixon: 1,07 r (87%) ESI-MC: m/z=353 (M+H)* R(B2XX): 0,44 mun (Meton 1)

5-((R)-3-MeTokcumeTu/I-nunepasuH-1-ui)-4-meTujimupuanuH-2-uiaMuH

AMTHAPOXJIOPH
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VYka3aHHOe B 3arojIOBKe COeUHEHHE CUHTE3UPYIOT U3 TpeT-OyTrinoBoro a¢upa (R)-4-(6-
AMHUHO-4-MeTUJI-TUPUIUH-3-11)-2-METOKCHUMETHII- TUIepa3uH- 1 -kapOoHOBOM KUCIOTHI (440 M,
1,25 MMOmb) B COOTBETCTBHHM C MNPOLENYpPOH, OMHCAHHOW Ui CHHTE3a MPOMEKYTOYHOTO
COENNMHEHUSI 4-MEeTOKCH-S-TTUTIEPa3uH- | -UT-TTUPUIUH-2-UIaMIUHA TUTHAPOXJIOPHIA.

Beixon: 406 Mr (KOMM4eCTBEHHBII)

TpeT-0yTHI0BBIH 3pup 4-(6-amuHo-4-meTnI-nupuaasun-3-ui)-3,6-aurugpo-2H-

NUPUAHH-1-KApOOHOBOH KHCJI0THI

CH, ©
H3°>k J\
HeC o N +
P =

I o—u

N o CH,
\[‘r \]<CH3
o CH,

VKa3aHHOE B 3arojIOBKE€ COEIMHEHHE CHHTE3UPYIOT M3 Tper-OyTuioBoro sdupa 4-
(4.,4,5,5-terpamerni-[ 1,3,2]anokcadboponan-2-un)-3,6- muruapo-2H-nupunus- 1 -kapOooHOBOI
kuciotsl (538 mr, 1,74 MMonb) u 6-xJ0p-5-MeTHI-nupuaa3ul-3-unamuna (250 mr, 1,74 Mmonn)
B COOTBETCTBUHU C INPOLEAYPOH, ONMMCAHHON JJIi CHUHTE3a MPOMEXKYTOUHOTO COEUHEHUS TPeT-
OytunoBoro sdupa  6-amuHO-4-metun-3',6'-nuruapo-2'H-[3,4'|ounupunuami- 1'-kapOoHOBOH
KHCJIOTHI.

Brixoa: 326 mr (65%) ESI-MC: m/z=292 (M+H)* R(B2XXX): 0,51 mun (Meton 5)

TpeT-0yTHA0BBIH  3¢up  4-(6-amMmuHO-4-MeTHI-NUPUAAZUH-3-IJ1)-THNePUANH-1-
KapOOHOBOW KHCJIOTHI

HaN N%N H.N N

e o
oh, K
CH
© CH, o CH,
Vka3aHHOE B 3arojiOBKE€ COEAHHEHHE CHUHTE3UPYIOT U3 TpeT-OyTruiosoro sdupa 4-(6-
aMHUHO-4-MeTHI-Tupuaa3ul-3-mn)-3,6- nurunpo-2H-mupunun-1-kapboHoBoit kucnotsl (326 wr,
1,12 MMOnb) B COOTBETCTBHM C MPOLENYpPOH, OMHMCAHHOM Uil CHHTE3a IMPOMEXYTOYHOTO

COEIMHEHUSI TpeT-OyTHIIOBOTO a¢upa 6-amuHo-4-metun-3',4",5',6"-rerparunpo-2'H-
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[3,4"|ounmpunuam-1'-kapOOHOBON KHUCIIOTHI.
Brixon: 289 mr (88%) ESI-MC: m/z=293 (M+H)" R(B2XX): 0,60 mun (MeTon 5)

5-MeTui-6-nunepuanH-4-uia-nupuaa3uH-3-uiIaMUH AUTHAPOXJIOPH

O  CH,

VKa3zaHHOE B 3arojIOBKE COCIUHEHHE CUHTE3HPYIOT U3 TpeT-OyTtmioBoro sdupa 4-(6-
aAMHUHO-4-MeTWII-TUPUIA3HH- 3 - WIT)-TIHNIEPUIHH- | -kapOoHOoBO# kucaoTel (175 mr, 0,60 MMoinb) B
COOTBETCTBUU C NPOLEAYPOH, OMHCAHHOW /sl CHHTE3a MNPOMEXKYTOUHOTO COEAWHEHHs S-
nunepasyuH-1-un-nupuanH-2-uaaMuHa JUTHIPOXJIOpUA.

Beixon: 154 mr (97%) ESI-MC: m/z=193 (M+H)* R(BDXX): 0,46 mun (Merton 2)

5-bpom-2-(2.5-nuMeTna-nuppoJi-1-mia)-4-MmeToKcCHIUPHINHH

Br
Br
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o 0 H,C~ X
H,C” = CH | N
* he A =
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VYKa3zaHHOE B 3arojIOBKE€ COEAMHEHUE CHUHTE3UPYIOT U3 5-OpoM-4-MEeTOKCH-NUPUIUH-2-
wiamuHa (10,6 r, 52,1 MMOnb) B COOTBETCTBHM C NPOLEAYPOH, OMUCAHHOW MJisi CHHTE3a
IPOMEXKYTOYHOT'O COSMHEHHS S-0poM-2-(2,5-AuMeTHII- P POIT- 1 -1iT)-4-MeTHIIUPUIMHA.

Buixon: 14,0 r (96%) ESI-MC: m/z=283 (M+H)* R(B2XXX): 0,93 mun (Meton 3)

Tper-0yTHa0BBIH  3¢up (R)-2-(mpem-0yTna-gumMeTni-cHIAHHIOKCHUM eTH)-4-[6-
(2,5-aumeTnnnuppon-1-ui)-4-meToxkcu-nUPUANH-3-1j|-nunepasuH-1-kap6oHoB oIt

KHCJI0TbI

oS! | CH,
H,C~ N _-CH, [ CH, CH, .
Ava " N
H —
H,C

K 5-6pom-2-(2,5-numerun-nuppon- 1-mn)-4-meroxcu-nupununy (1,24 r, 4,41 mmons) u
Tper-OytunoBomy  3dupy  (R)-2-(mpem-OyTun-numMeTni-cuIaHUIOKCUMETH )- TUTIePa3uH- 1 -

kapOoHoBo# kucnots! (1,46 r, 4,41 mmounp) B 1,4-nuokcane (13 min) no0aBis0T TpeT-OyTOKCH



61

Hatpus (1,27 r, 13,2 mmonb) u CPhos-G3-nanmnananukn metancynbdonar (178 mr, 0,22 Mmob).
CwMmech erazupyroT a30TOM B TeUeHHe 5 MUHYT U IepeMeIInBatoT B TeueHue 4 gacos npu 100°C.
PeakimioHHy0 cMech (PHIIBTPYIOT uepe3 CJIOW CHIIMKaresst U 3JIUpPYIOT npu momoiu EtOAc.
@DunbTpaT KOHLEHTPUPYIOT INPH TOHIKEHHOM JaBJIEHUHM WU OCTaTOK OUHMINAIOT OOpalleHHO-
(ba30Bol KOIIOHOUHON XpoMaTorpadueil ¢ NoJy4eHneM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUS.

Boixon: 1,68 r (72%) ESI-MC: m/z=531 (M+H)" R(BDXX): 1,43 mMunyT

TpeT-0yTHI0BbIi 3¢up (R)-4-(6-amnH0-4-MeTOKCH-NTHPUAHH-3-HT)-2-
THAPOKCHMETHI-MTUNEePa3uH-1-Kap0loHOBOI KHCJIOTHI

H,C CH,

H.C o} I\L/ 0 Y
N >
~d 2
| My N” TNH,
S
N7 NN
H.C

Tper-Oytunoseiii  3¢up  (R)-2-(mpem-0yTni-1uMeTnI-CUIaHUIOKCUMETI)-4-[ 6-(2,5-
TUMETHIT-TUPPOI- | -1i1)-4-MEeTOKCH-TTUPUANH- 3-1J1 |-ihnepa3uH- 1 -kapOonoBoi kucnots! (1,68 T,
3,17 mmons), ruapokcunamud ruppoxyopun (1,10 r, 15,8 mmons) u tpumerunamus (320 Mk,
3,24 mmonb) B sTa”one (6 mi) u Boxe (3 mu) mepemMernnBaroT B TeueHue 18 uvacos mpu 80°C.
CHoBa n100aBIAIOT rUAPOKCUIAMUH ruapoxsopua (440 mr, 6,33 MMOJIb) U NEPEMEIINBAIOT MPH
80°C. PeakIMOHHYIO CMeCh KOHLIEHTPUPYIOT MPU NMOHMW)KEHHOM JABJIEHUU M OCTATOK OYMIIAIOT
oOparteHHO-()a30BOM KOJIOHOYHOH Xpomarorpadueii (C MonyuyeHHeM yKa3aHHOTO B 3aroJIOBKE
COEAMHEHUSI.

Boixom: 620 mr (58%)

[(R)-4-(6-AMuHO0-4-MeTOKCH-ITUPUIANH-3-1J1)-IHHEPA3ZHH-2-HJI]|-MeTaAHO0.J1

THAPOXJIOPpHUI

OH OH

Yka3aHHOE B 3arojIOBKe COeUHEHUE CHHTE3UPYIOT U3 TpeT-OyTiinosoro s¢upa (R)-4-(6-
aAMHUHO-4-MeTOKCH-ITUPUANH-3-1T)-2-TUAPOKCHUMETHII-TTUIEPa3HH- 1 -kapOoHOBOH KUCIOTHI (620
mr, 1,83 MMOJb) B COOTBETCTBUHU C NMPOLIEAYPOH, OMMCAHHOW AJISI CHHTE3a MPOMEKYTOYHOTO
COEIMHEHUSI 4-METOKCH-S-TTUTEPa3uH- | -UI-TUPUIUH-2-UIaMUHA TUTHAPOXJIOPUIA.

Boixon: 503 mr (konn4ecTBEHHBbIIN)
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TpeT-0yTHa0BBIH 3pup 3-[6-(2,5-aumeTna-nuppoa-1-ui)-4-meToxkcu-nupuAUH-3-

ui]-3,8-1uaza-o6muukio[3.2.1Jokran-8-kap0ooHOBOH KHCJIOTHI
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K 5-6pom-2-(2,5-gumernn-nuppon- 1-mn)-4-merokcu-nupuauny (1,00 r, 3,56 mmons) u
TpeT-OyTunoBomy 3dupy 3,8-nuaza-ounmkino[3.2.1]okraH-8-kapooHoBoit kuciotsl (830 mr, 3,91
mMmoJb) B 1,4-nmuokcane (13 mu) nobamisiror Tper-Oytokcun Harpusi (3,48 r, 10,7 mmonb) u
CPhos-G3-nanmnanamukn metancyiabdonat (287 mr, 0,36 Mmonb). CMech Aera3upyroT a30TOM B
TedeHue S5 MHUHYT U nepeMemnBaioT B TeueHue 184y mpu 80°C. PeakuuoHHyr cMech
sKcTparupyroT npu nomouu EtOAc, MpOMBIBAlOT HACHIIEHHBIM COJIEBBIM PACTBOPOM, CYLIAT
Han MgSOy, GuUABTPYIOT M KOHLEHTPUPYIOT NPHU MOHWKEHHOM aAaBieHHH. OCTaTOK OYMIIAIOT

KOJIOHOYHOH xpomarorpadueli Ha cujaukarege C IOJTy4Y€HHEM YKa3aHHOTO B 3arojioBKe

COEIMHEHUSI.
Boixon: 760 mr (52%) ESI-MC: m/z=412 (M+H)* R(BOXX): 1,23 mun (Meton 1)
TPeT-0yTH/JI0BbIH 3¢up 3-(6-amuHo0-4-MeTOKCH-NMPUAUH-3-111)-3,8-1na3a-

OonuuKI0[3.2.1JokTaH-8-KAPOOHOB O KHCJIOTHI
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VYka3zaHHOE B 3arOJIOBKE COEIMHEHHE CHHTE3UPYIOT U3 TpeT-OyTrinosoro s¢gupa 3-[6-(2,5-
OUMETHII-TTUPPOJI- 1 -11)-4-MeTOKCH-TUpuanH-3-u|-3,8-nuaza-ouiwkio[ 3.2. 1 Jokran- 8-
kapOoHOBOH Kucnotsl (760 mr, 1,84 MMOIb) B COOTBETCTBUU C MPOLEAYPOH, ONMMCAHHOW IS
CHHTE3a NPOMEXYTOYHOIO COeNMHEHHs TpeT-OyTminoBoro sdupa 4-(6-aMHHO-4-METOKCH-
MUPUANH-3-1T)-Hnepa3nH- 1 -kapOOHOBON KHUCIIOTHI.

Boixon: 330 mr (54%) ESI-MC: m/z=335 (M+H)* R(B2XX): 1,75 mun (Meton 6)

5-(3,8-Auazabuuukiio[3.2.1]okr-3-ua)-4-MeTOKCHNUPHIAMH- 2-HJIAMHH
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VKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHUHTE3HPYIOT U3 Tper-OyTmioBoro sdupa 3-(6-
aMUHO-4-MeTOKCU-TTUPUANH-3-11)-3,8-1ua3a-ourukiio[3.2. 1 JokraH-8-kapOoHOBOMH KHUCJIOTBI
(330 wmr, 0,99 wMMomb) B COOTBETCTBUM C TMPOLEAYPOH, OMHMCAHHOH [JIsl CHUHTe3a
MIPOMEKYTOYHOT O COEIMHEHUS 4-MeToKcu-5-nunepasus- 1-un-nupuanH-2-uiaMruHa
TUTHAPOXIIOPUAA.

Beixon: 330 mr (konmuectBenHbiii) ESI-MC: m/z=235 (M+H)" R(BOXX): 0,15 mMun
(Merton 5)

4-bensnan  1-mpem-0ytua  (2R)-2-[meroxkcu(merun)kapéamoun|nunepasus-1,4-

AUKApOoKcUIaT
0 0 P
OH o N
H,C o H,C CH,
N
H,C H,C
CH CH,

(2R)-4-[(6en3unokcu)kapboumn|- 1-[ (mpem-0yTokcu )kapOoHW |nHnepasuH-2-
kapOoHoByrO kucaoty (4,00 r, 11,0 mmons), DIPEA (5,1 min, 27,4 mmons), HATU (5,01 r, 13,2
mmosb) U N, O-mumernnruapokcmnamus ruapoxsopun (1,29 r, 13,2 mmons) B8 DMA (40 mn)
NepeMelINBaOT NPU KOMHATHOM TeMmmeparype B TedeHue 3 pAHed. PeakiuoHHyK0 cMmechb
pazbasisiror EtOAC, mpoMBIBatOT BOAOH U HACBIIIEHHBIM COJIEBBIM pacTBopoM. OpraHudeckuit
cioit cymat Hax MgSO., QUIBTPYIOT U KOHLUEHTPUPYIOT MPHU MOHWKEHHOM JaBieHnu. OcTaTok
OYHINAIOT KOJIOHOYHON XpoMaTorpadueil Ha CHIMKarese ¢ moJlyueHHeM YKa3aHHOTO B 3ar0JIOBKE
COEZIUHEHMUSI.

Beixon: 4,44 r (99%) ESI-MC: m/z=408 (M+H)*

4-Bbenszua 1-mpem-6ytun (2R)-2-anernninunepasun-1,4-nukapooxcuiar
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Haé\o k/N \/{ R 0

K  oxnmaxngennoit nmo  -20°C  cmecu  4-Gemsun  1-mpem-Oytun  (2R)-2-
[ MeTokcu(MeTun)kapOamoun |-nunepa3uH- 1,4-qukapdokcunara (4,40 r, 10,80 mmosnrw) B THF (25
MIT) TOOABISIIOT MO KarisiM MetuamarHuiiopomun (5,40 mu, 16,20 MMOJIb) M NepeMEIINBAIOT
npu -20°C B Teuenue 30 MHH. PeaklMOHHYIO CMeCh IacsAT HACBIIIEHHBIM BOAHBIM PacTBOPOM
NH4CI, pasbansiror mpu nomomnn EtOAc u mpombiBatroT Bomoi+IN HCI u HachleHHBIM
coseBbIM pacTBopoM. Opranndeckuii cioil cymar Hagy MgSOs, GuIbTpyroT U KOHIEHTPUPYIOT
NPU TTOHIKEHHOM AaBiieHHH. OCTaTOK OYMINAIOT Xpomarorpaduel ¢ MmoiydyeHHeM SKeIaeMOro
npoaykTa. JIONONHUTENBHYIO OYMCTKY OCYINECTBJSIOT IyTeM pasJeieHus XHUpajbHOMN
xpomarorpadueli ¢ monydeHrneM 9ucToro R sHanTnomMepa.

Beixon: 2,38 r (61%)

4-bensuna 1-mpem-06ytun (2R)-2-(1-ruapoxcmdTuin)nunepasun-1,4-aukapooxcuiar
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Bboporunpun Hatpus (0,36 1, 9,52 MMonb) 100aBisiroT K (4-0en3un 1-mpem-Oytun (2R)-
2-anerunnunepasus- 1,4-qukapbokcunary (2,30 r, 6,35 mmonp) B meranone (100 mu). ITocne
NepeMeIIuBaHusl PEaKIIMOHHOW cMecH B TeueHHe 30 MHUHYT pPacTBOPUTENb YIOAIAIOT IPH
NOHMKEHHOM AaBieHHH. OCTaTOK OUHINAIOT XpoMaTorpadueil Ha THOKCHIE KPEMHHSL.

Beixon: 2,10 T (91%)

4-bensna 1-Tper-0yTHa (2R)-2-{1-|(TpeT-

Oy THIAMMETHJICHITHI )OKCH D THI} unepa3ul-1,4-nukapookcuaar
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tper-bytun(xnop)aumernncunan (1,30 r, 8,64 mmonb) nobasisitoT k 4-Oensun 1-mpem-
O6ytun (2R)-2-(1-ruppokcustun)nunepasus-1,4-nqukapbokcunary (2,10 r, 5,76 mMmonb) u
umunaszony (1,18 r, 17,29 wmmonb) B puxnmopmerane (15 wi). PeakumonHyr cMmech
nepeMeNInBaroT B TeueHue Houu. [Tocne mobasnenus Boabl (10 MIT) BOIHBIM CIIOM SKCTPArupyrOT
nuxjiopmeTaHoM (2x25 wmit). OObequHEHHBbIE OPraHUYEeCKHE CJIOW TPOMBIBAIOT HACHIIIEHHbIM
cojeBbIM pacTBOpoM. OpraHudeckuil CJIOH cymar, (QUIBTPYIOT M KOHLEHTPHUPYIOT IpH
NOHMKEHHOM AaByieHHH. OCTaTOK OUUINAIOT XpoMaTorpadueil Ha TUOKCHIE KPEMHHSL.

Beixon: 2,75 1 (99,7%)

mpem-byTun (2R)-2-{1-[(mpem-Gy THAAUME THIICHIINI)OKCH |3 TR} THUNIepa3uH-1-

KapOokcuaar
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B armocdepe Bomopoma (bamnon) 4-6emsun 1-mpem-Oytun  (2R)-2-{1-[(Tper-
Oy THIIAMMETHIICHITIIN )-OKCH |3TUJ Tunepas3us- 1 ,4-qukapbokeunar (2,75 r, 5,75 mmons) u Pd/C
(0,20 r) mepememInBarOT NMPU KOMHATHOH TemriepaType B 3TtaHoje (50 M) B TeueHue 2 4acos.
ITocne ynanenus karamusaropa ¢uiabrpoBaHueM uepe3 LlenuT® pacTBopuTens yAAISIOT HPH
NOHIDKEHHOM JaByieHnd. OcTaTok QUIbTPYIOT Yepe3 AHMOKCHI KPeMHUs, SIoupyst cmecero 10%
MeOH/nuxnopmeras.

Boixon: 1,89 r (96%)

(mpem-ByTna (2R)-2-{1-[(mpem-oyTuapumernacuiana)oxcu|rrui}-4-[6-(2,5-

aumetua-1H-nuppoi-1-nin)-4-merokcunupuaud-3-ui|nunepasut-1-kapookcuaar
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Br H,C. | tH,
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K mpem-6yrun  (2R)-2-{1-[(mpem-OyTHnANMETHUICHUINI)OKCH |3THI } TUNIepa3uH- 1-
kapookcmnary (1,89 r, 5,49 mmonb) u 5-Opom-2-(2,5-mumernn-nuppon-1-wmn)-4-mMeTokcu-
nupuauny (1,54 1, 5,49 mmons) B 1,4-nuokcane (20 mu) noGasnsror CPhos-G3-namnaganukin
metancyabdoHat (0,22 r) u Tper-Oyrokcun Hatpus (1,58 r, 16,5 MMOJIb) U peakIIMOHHYIO CMECh
npoayBarT a3oToM. PeakimonHyio cmech nepemeunBatroT npu 100°C B teuenuwe 10 dacos.
PeakiioHHYI0 CcMech (GHIBTPYIOT 4Yepe3 CIOH AMOKCHAA KPEeMHHUS, DJIFOMPYS IPU IMTOMOLIH
EtOAc, n xoHueHTpupyroT. OCTaTOK OYMINAIOT JABa pasza Xpomarorpadueil Ha AUOKCHIE
KPEMHUS C MOJyYeHHEeM YKa3aHHbIX B 3ar0JIOBKE COSTMHEHHIA.

Brxon:

mpem-Oy T (2R)-2-[(15)-1-[(mpem-Oy TUATUMETHIICHITII )OKCH |3TII |-4-[ 6-(2,5-
numetwit- | H-muppos- 1-mi)-4-MeTok CunupuanH-3-wui jnunepasus- 1 -kapookcunar: 0,57 r (19%)
u  mpem-0ytun  (2R)-2-[(1R)-1-[(mpem-Oy TUAANMETUICUIIII )OKCH |3THIT |-4-[ 6-(2,5-1umeTnI-
1H-nmuppon-1-ni)-4-MeToKCunupuanH-3-wmi jnunepasut- 1 -kapookcunar: 0,78 r (26%)

mpem-byTuu (2R)-4-(6-amuHo0-4-meToxkcunupuaun-3-mi)-2-[(1R)-1-

THAPOKCHATH/I|uNepa3suH-1-kapookcuaar



68

H,C CH,
HC. CH,
S>en
OHsc 0 3 H.C OH
CH 3
H.C

H,C 3 3 >‘\ )J\ CH
H30>LO/[LN _CH, He” o7 N o=

= | CH,

N
\N N\ N NH,
H,C

mpem-bytun (2R)-2-[(1R)-1-[(mpem-Oy THIAMMETHUICHITNI )OKCH |3THII |-4-[6-(2,5-

aumetwt- | H-muppon- 1-m)-4-mMeTokcunupuanH-3-ui | nunepasus- 1 -kapookcunar (0,87 r, 1,60
MMOJIb), THAPOKCHIaMuH ruapoxiopun (0,56 r, 7,99 mmons) u tpumermnamus (0,22 v, 1,60
MMOJIb) B 8 Mul 3TaHona U 4 M Boxel HarpeBaroT npu 80°C B TeueHune 42 yacos. J{00aBISIFOT
JOTIONIHUTENPHOE KOJIWYECTBO THApOKCHWiIaMuHa ruapoxjopuna (0,22 r, 3,19 mmonp) u
peakUnoHHYK cMech mnepememnBaroT npu 80°C B TedueHHE HOYU. PEakIMOHHYIO CMECh
KOHLIEHTPUPYIOT TPU TOHMKEHHOM JaBJIEHUH, IOTJIOMIAI0T B AMXJIOPMETaH M (UIBTPYIOT.
XKenaemoe coenrHeHNE OUMIIAIOT XpoMaTorpadueil Ha AMOKCUIE KPEMHUS
Brixon: 0,20 r (36%),

(1R)-1-[(2R)-4-(6-AMHHO0-4-MeTOKCUMUPUAUH-3-HJI)IHTIePa3HH-2- I |3 TaH-1-001

AUTHAPOXJIOPHA
H,Ca_ _-OH
CH OHac CH HCI
3
H30>|\ )L CH HN O/CH3
H,C™ 07 "N o —_— K/N
k/N
7
| =~
Ny N HCl N NH,

Pacteop 4N HCI B nuokcane (0,71 mu, 2,84 mmonb) nobaBnsitoT k mpem-oytun (2R)-4-
(6-amuHO-4-MeToKkcUnupuAnH-3-mn)-2-[(1R)-1-ruppokcusTi Jnunepasud- 1 -kapOokcunary
(0,20 r, 0,57 MMoOB) B 5 MJI AMXJIOPMETaHA U MEPEMELINBAIOT NIPU KOMHATHON TeMIlEpaType B
teueHne 2 dacos. JloOammsaror nomomautensHo 1 mi pactBopa 4N HCI B amokcany u
MEePEMEIINBAIOT B TeUYeHUWE |4 Tpu KOMHATHOM Temieparype. PeakIMOHHYKO CMeCh
KOHLIEHTPUPYIOT TNpPH TOHWKEHHOM JnaBieHud. OCTaTOK HCIONB3YIOT 0€3 HONMOJHHUTEIBHOM
OUYHUCTKU.

Beixon: 0,18 r (konu4ecTBeHHBII)

mpem-byTun (2R)-4-(6-amuHo0-4-MeToKkcHNUPUAHH-3-1I)-2-[(1S)-1-

THAPOKCHITH/I|uNepa3suH-1-kapbokcuaar
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H,C
mpem-byTun (2R)-2-[(15)-1-[(mpem-Oy TUATUMETHICHITII)OKCH |3TI |-4-[ 6-(2,5-

numetwit- | H-nuppon- 1-mn)-4-meTokcunupuauH-3-ui | nunepasus- 1 -kapookcunar (0,57 r, 1,04
MMOJIb), THApOKcHIaMul ruapoxnopun (0,36 r, 5,21 mmons) u tpumermnamus (0,15 v, 1,04
MMOJIb) B 4 Mu1 3TaHona U 2 mMi Boxel HarpeBaroT npu 80°C B TeueHune 42 yacos. J{00aBIsIFOT
JOTIONIHUTENPHOE KOJIMYECTBO THApOoKcmiamMuHa ruapoxiopuga (0,15 1, 2,09 mmonb) u
peakUnoHHYK cMech mnepememnBaloT npu 80°C B TedueHHME HOYU. PEakIMOHHYIO CMECh
KOHLIEHTPUPYIOT TpPU TOHMKEHHOM JaBJIEHUH, IOTJIOMIAIOT B AMXJIOPMETaH M (UIBTPYIOT.
Kenaemoe coemuHeHNne OUMINAIOT XpoMaTtorpadueil Ha TUOKCHIAE KPEMHHUS U CHOBA OYHUINAIOT
npu nomoiy BOXX
Breixon: 0,12 1 (33%),

(1S5)-1-[(2R)-4-(6-AMuHO0-4-MeTOKCHNIUPHIUH-3- U )THIIePA3HH-2-Wia|3TaH-1-001

AMTHAPOXJIOPH
H,C., _OH
H,C., OH HCl 1
H.C THa CH
S L CH alN o7 ®
I\/N =~
=
| =~
. \H HCl N NH,
2

pacteop 4N HCI B nuokcane (0,50 mu, 2,00 mmounb) nobasisitot k mpem-0ytun (2R)-4-
(6-aMuHO-4-MeTOKCUTTUPUANH-3-11)-2-[(1S)- 1 -runpokcusTun | munepasus- 1 -kapookcunary (0,12
r, 0,34 mmonp) B 1 MJI guxjiopMeTaHa W TEPEMEIIMBAIOT NMPU KOMHATHOW TeMIlepaTtype B
TedeHue | yaca. PeakMOHHYI0 CMeCh KOHLEHTPHPYIOT MpPH MOHMKEHHOM aaBiieHHH. OCTaTok
UCTIONB3YIOT 0€3 AOTOJHUTEIBHON OUUCTKH.

BrIxon: xonmnuecTBEHHBIN

TPeT-0yTHJI0BBIH 3¢up 7-(6-amuH0-4-MeTOKCH-NMUPUANH-3-11)-3-0KCca-9-a3a-

onuuk0[3.3.1|HOH-6-eH-9-KAPOOHOBOI KHCI0THI
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VKa3zaHHOE B 3arojIOBKE€ COCAMHEHUE CUHTE3UPYIOT M3 S5-OpoM-4-MeTOKCH-NUPHUIUH-2-
wiampHa (202 wmr, 1,00 wmmomb) u Tper-OyrmnoBoro sdmupa 7-(4,4,5,5-rerpameri-
[1,3,2]nnokcaboponan-2-un)-3-okca-9-a3a-ounukio| 3.3. 1 JHoH-6-eH-9-kapOoHOBOM KHCJIOTBI
(350 wmr, 1,00 MMoOmB) B COOTBETCTBUM C TMPOLEAYPOH, ONHCAHHOH [JIsl CHUHTE3a
NPOMEKYTOYHOIO COeNUHEeHMs1 TpeT-OyruioBoro s¢mupa 6-ammuuHo-4-metmin-3',6'-nurunpo-2'H-
[3,4"|0ounupununmi-1'-kapOOHOBOH KHUCIIOTHI.

Boeixon: 220 mr (64%) ESI-MC: m/z=348 (M+H)* R(BDXX): 1,52 mun (Meron 2)

TPeT-0yTHJI0BBIH 3¢up 7-(6-amuH0-4-MeTOKCH-MUPUANH-3-11)-3-0Kca-9-a3a-

Oonnnk0|3.3.1]JHoHAH-9-KaApOOHOBOIT KHCJIOTHI

K Tper-OyrunoBomy >dupy  7-(6-amuHO-4-METOKCH-TTUPUAMH-3-11)-3-0Kca-9-a3a-
ourmko[3.3.1]HoH-6-eH-9-kapOoHOBOM KucHOThl (220 mr, 0,63 mmoab) B EtOAc (10 wmn)
nobassitor Pd/C (67,0 mr, 0,06 mmoinb) B atMocepe azora. PeakinOHHYI0 CMeCh Iera3upyroT,
nomMemaroT nox 6amwion Hy u nmepememmBaror B TeueHune 18 wacoB mpu S0°C. PeakunoHHyHO
cMmech GuibTpyroT Yepe3 Llennt®, KOHLUEHTPUPYIOT MPU MOHMKEHHOM JIABJICHUH M OYHINAIOT
KOJIOHOYHOW XpomaTtorpadueil Ha CHIMKarejie C IMOJYyYEeHHEM YKa3aHHOTO B 3arojIOBKE
COEMHEHUSI.

Brixon: 145 mr (66%) ESI-MC: m/z=350 (M+H)* R(BD2XX): 1,60 mun (Meton 2)

4-Metokcu-5-(3-oxkca-9-aza-ouunkiio|3.3.1]HoH-7-1j1)- M pUANH-2- WIAMHH
AUTHAPOXJIOPHL

H,N

HCI
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Vka3zaHHOE B 3aroJIOBKE COEJUHEHHE CHUHTE3HPYIOT U3 TpeT-Oyrmiosoro sdupa 7-(6-
aMUHO-4-MeTOKCU-TIMPUANH-3-11)-3-0Kca-9-a3a-0unmkiio[ 3.3.1 JHoHaH-9-kapOOHOBOW  KHCIIOTHI
(145 wr, 0,41 w™MMoOmb) B COOTBETCTBUHM C TMPOLEAYPOH, OMMCAHHOW [JIsI CHUHTe3a
IIPOMEKYTOYHOT O COEIMHEHUS 4-MeToKcu-5-nunepasun- 1-ui-nupuanH-2-uiaMruHa
JUTHIPOXJIOPUTA.

Beixon: 133 mr (xommuectseHnbii) ESI-MC: m/z=250 (M+H)" R(BDXX): 0,15 mun
(Meton 5)

TPeT-0yTHJIOBBIH 3¢up (S)-2-(mpem-0y THA-IUMETHJI-CHJIAHHIOKCUMETHT )-

nunepasuH-1-kapooHOBOIl KHCJIOTHI
CH

H,C 3 H,C CH,
\|4CH3 \FCHS

O _O 0 0

Y Y CH,

_— |

Ne

Ej " oH

CH
CH,

N
H

K tper-OytunoBomy 3¢upy (S)-2-rHapoKCHMeTUNI-TIHITePa3nH- 1 -kapOOHOBOW KHUCJIOTHI
(2,00 1, 9,25 mmonp) B DMA (10 mi) nobasmsiror mpem-0Oytunxnopaumernicuinas (2,09 r, 13,9
MMOJIb) 1 uMuaaszon (1,89 r, 27,7 MMonb) U peakLMOHHYIO CMECh IMEPEMELINBAIOT B TeueHue 24
4acoB IPU KOMHATHOM Temmeparype. PeakiuonHyto cmech pasbasisitor NH4Cl-pactBopoM u
skcTparupyroT npu nomouu EtOAc. OpraHuyeckuil Ciof MPOMBIBAIOT BOJAOW M HACBIIIEHHBIM
COJIEBBIM pacTBOpoM, cymar Hag NaxSOs, QUIBTPYIOT U KOHLUEHTPHUPYIOT NPH MOHMKEHHOM
nasneHnu. OCTaTOK OYHMIIAIOT KOJIOHOYHOW Xpomarorpadueil Ha CuiMKarene ¢ IMOJy4eHHeM
YKa3aHHOTO B 3ar0JIOBKE COEIUHEHMSI.

Boixon: 2,80 r (92%)

mpem-0yTunoBbiid  3gup (S)-2-(mpem-6yTHI-1MMeTHI-CUIAHUIOKCUMeTHT)-4-[6-
(2,5-aumeTnn-nuppoJi-1-ui)-4-meTokcu-nupuauH-3-wi|-nunepazuH-1-kapooHosoii

KHCJI0TbI
H.C CH,

HC. >LCH
CH,

Br
H.C
: \FCHE, HC,_ cH, O /
o X P CH
/N Y (]"H3 CHa H3 N O/ 3
N s.l—écm k/N

[ j o CH, CH, | £,
\ J 5

H,C

VYka3aHHOE B 3arojIOBKE COCIUHEHNE CHUHTE3UPYIOT U3 S-OpoM-2-(2,5-AuMeTHiI-uppod-

1-un)-4-merokcu-nupuauaa (3,25 r, 11,6 mmonb) u Tper-Oyrunosoro sdupa (S)-2-(mpem-
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Oy THII- TUMETUII-CUITAHUIIOKCUMETHIT )-TUIepa3uH- 1 -kapoboHoBoit kucnots! (3,82 r, 11,6 MMounb)
B COOTBETCTBUHU C INMPOLEAYPOH, OMHCAHHOW JJII CHHTE3a MPOMEXKYTOYHOTO COEAMHEHUs TPEeT-
OytunoBoro adupa  3-[6-(2,5-numerun-nuppoi- 1-mn)-4-merokcu-nupuauH-3-mi|-3,8-nuaza-
oummkiio[3.2.1]okran-8-kapOOHOBOM KHCIIOTHI.

Bexon: 4,94 r (73%) ESI-MC: m/z=531 (M+H)" R(BOXX): 1,49 mun (Meron 3)

TPeT-0yTHI0BbIi 3¢mup (S)-4-(6-amnH0-4-MeTOKCH-NTHPUAUH-3-HT)-2-
THAPOKCHMETHJI-NHINePa3HH-1-KkapooHOBOH KHCJIOTHI
H,C. CH,
H:C- i o OH
| "CH, CH, © '

Tper-bytunoseiii  3¢up  (S)-2-(mpem-OyTHN-TUMETHII-CUITaHUIOKCUMETH )-4-[ 6-(2,5-
OUMETHIT-TTUPPOIT- | -1i1)-4-METOKCUITUPUINH-3- 11| -Tunepa3uH- 1 -kapooHoBoit kucnotsl (11,9 T,
22,4 mMmodb), runpokcuiaaMuH ruapoxsopun (3,89 r, 56,0 mmons) u Tpumermnamus (7,8 mu,
56,0 mmonb) B 3Tanone (30 mi) u Boxe (15 mur) nepememuBaroT B TeueHune 18 gacos nmpu 80°C.
PeakunoHHYI0 CMeCh KOHLEHTPUPYIOT TPU IOHMKEHHOM JaBJIE€HUH U OCTATOK OYHINAIOT
xpomaTorpadueil Ha cunukarese ¢ NOJy4eHHEM YKa3aHHOTO B 3aT0JIOBKE COEIUHEHUSI.

Breixon: 2,57 r (68%)

(S)-4-(6-AMHHO0-4-MeTOKCH-MTUPHAHH-3-HJ1)-THIePA3HH-2-WJI|-MeTaH O

THAPOXJIOPHI
OH
4o O 9 < o
3 >|\ )LN : ~CH, : CH
H,C o o} HN/ﬁ o~ s
k/N N

= —_— Z

Ny

N NH, HCl Sy NH,

VYka3aHHOe B 3ar0JIOBKE COENMHEHUE CUHTE3UPYIOT U3 TpeT-OyTiioBoro s¢upa (S)-4-(6-
AMHHO-4-METOKCH-TTUPUANH- 3-1T)-2-TUAPOKCHMETHII-TTUIIEPa3HH- | -kapOOHOBOH KHUCIOTHI (264
mr, 0,58 MMOJb) B COOTBETCTBUU C NMPOLIEAYPOH, OMMCAHHOW IJIi CHHTE3a MPOMEXKYTOYHOTO
COENMHEHUSI 4-METOKCU-S-TTUTIEPAa3UH- | -UT-TTUPUIUH-2-UIaMIHA TUTHAPOXJIOPHUIA.

Beixon: 160 Mr (konn4ecTBEHHBIIN)

Tper-0yTHaA0BBIH 3up (R)-4-[6-(2,5-numeTni-nuppo-1-uma)-4-MeToKCH-NMPUAHH-

3-na]-2-ruapoxcuMeTHiI-nunepasuH-1-kapooHOBOH KHCI0TbI
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K Ttper-OytunoBomy 3dupy (R)-2-(mpem-OyTun-numeTnin-cuiaHuiIoKCuMeTni)-4-[6-
(2,5-numeTnn-nuppoit- 1 -1 )-4-MeTOKCH-TUPUANH- 3 - W |-TUTIepa3uH- 1 -kapOOHOBOH KHCJIOTBI
(8,56 r, 16,1 mmonw) B THF (100 M) nobaensitor TBAF (1M B THF, 16,1 mu, 16,1 MMmonb).
PeakuimoHHyr0 CMeCh MEPEMELIUBAIOT B TEYEHHUE 2,5 4acOB INpPU KOMHATHOM Temmeparype.
PeakiioHHYI0 CMeCh KOHLIEHTPUPYIOT IPHU MOHM)KEHHOM JaBJIEHHH M OCTAaTOK OYMIIAOT
xpomarorpadueli ¢ moyydeHHeM YKa3aHHOTO B 3ar0JIOBKE MPOAYKTA.

Boexon: 180 mr (87%)

TpeT-0yTHa0BBIH 3up (R)-4-[6-(2,5-numeTni-nuppo.-1-umn)-4-MeToKCH-NMPUAHH-

3-n1]-2-meToxkcumeTuI-nunepasuH-1-kapooHOBOH KHCJI0TbI

I

HC CH, & CH,

O)ACH:; )LCHS
be .

o

H.G \ OH N O—cH,
s P H.G <0
N |
/ CH, yN CH,
L =
CH, CH

NaH (60%, 230 mr, 9,58 Mmoinb) no0aBisifOT K Tper-OyTuinoBomy 3¢upy (R)-4-[6-(2,5-
TUMETHIT-TTUPPOI- 1 -1i1)-4-METOKCU-TTUPUINH-3-1J1 |-2-TUAPOKCUMETUJI-TTUIEepa3uH- 1 -
kapOonoBoit kucaotel (2,0 r, 4,80 mmons) u Mel (401 mxiu, 7,20 mmons) B DMA (20 mi).
PeakuimoHHYI0 CMeCh MEPEMELIMBAIOT B TEYEHHWE 2 4YacOB IPU KOMHATHON Temmeparype.
JIo0aBJISIFOT BOAY M PEAKIMOHHYIO CMeCh JKcTparupyiorT mnpu momomu EtOAc (3 pasa).
OObennHEHHBIE OPTAaHUYECKHE CJIOM TPOMBIBAIOT HACBHIIIEHHBIM COJIEBBIM PAcTBOPOM, CyIIAT
Han MgSOy4, QUABTPYIOT M KOHLEHTPUPYIOT NPHU MOHWKEHHOM AaBiieHHH. OCTaTOK OYMIIAIOT
xpomarorpadueli ¢ HOpMaNbHOH (azoil.

Bexon: 1,8 r (87%) ESI-MC: m/z=431 (M+H)* R(BOXX): 1,11 mun (Meton 1)

TPeT-0yTHI0BbIH 3¢up (R)-4-(6-amuHo0-4-MeTOKCH-THPUAHH-3-1JT)-2-

MeTOKCHMeTHI-NunepasuH-1-kap0oHOBOH KHCJI0TbI
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tper-bytunoseiii  3¢pup  (R)-4-[6-(2,5-mumernn-nuppod- 1-ui)-4-MeTOKCU-TUPUIUH-3-
W |-2-MeTOKCUMETHII-TTUIepa3uH- 1 -kapooHoBoit kuciotsl (1,8 T, 4,18 MMOIb), TUAPOKCUIIAMIH
rugpoxiopun (1,45 r, 20,9 mmons) u Tpumerniamut (0,58 mi, 4,18 Mmorb) B 3Tanosne (10 M) u
Bome (5 wu) mepememmBaroT npu 80°C B TeueHume 18 wyacoB. PeakIMOHHYIO CMeCh
KOHLIGHTPUPYIOT TPHU TOHIKEHHOM JaBjeHuH, cycneHaupyior B DCM, dunbprpyror mns
yaajieHusl cojied M KOHLEHTPUPYIOT CHOBA MPHU TMOHM)XEHHOM fAaBieHuH. OCTaTOK OYMIIAIOT
KOJIOHOYHOHM Xpomartorpadueil ¢ HOpManbHOH (a3ol ¢ MOJyYEHHEM YKa3aHHOTO B 3aroJjIOBKe
NPOAYKTA.

Brixon: 440 mr (30%) ESI-MC: m/z=353 (M+H)" R(BD2XX): 0,44 mun (Meton 1)

4-Metokcu-5-((R)-3-meTokcuMeTHI-THNIePa3uH-1-11)-NTHPUANH-2-UJIAMHH

AUTHAPOXJIOPHA

Hasza

o TCH,

)§ HCl (\NH
VT ”
N o 40

0
S
N7 O H.N 0 \CH3
\ CH, |
SN 0 CH,
H,N ‘CH3

VYka3aHHOe B 3arojIOBKe COeUHEHHE CUHTE3UPYIOT U3 TpeT-OyTrinoBoro a¢upa (R)-4-(6-
AMHHO-4-METOKCH-TTUPUAHH- 3-1JT)-2-MEeTOKCUMETIII-IHIepa3uH- 1 -kapOoHOBOH  kuCIOThl (440
mr, 1,25 MMOJb) B COOTBETCTBUU C MPOLEAYPOH, OMUCAHHOW Ui CHHTE3a MPOMEKYTOYHOTO
COEIMHEHMSI [(R)-4-(6-aMmuHO-4-METOKCU-TUPUINH-3-1JT)-TIUIIEPA3HUH-2- U |-MeTaHOJIa
TUJIPOXJIOpUIA.

Beixon: 406 Mr (kOnM4eCTBEHHBII)

5-®r1op-4-MeTOKCH-NHMPUAUH-2-KAPOOHUTPU
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2-Xnop-5-¢pTop-4-merokcu-mupuann (1,00 r, 6,19 MMOJIb) MOMEINAIOT B TePMETUIHO
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3aKpbiBaeMyr0 mpodupky. JlobasnsitorT umanug nuHka (799 mr, 6,81 mmounb) u nusk (40,5 Mmr,
0,31 mmonb) u mponyBaroT aproHom. 3arem pobasisitor PACly(dppf)CH,Cl, (253 wmr, 0,62
mmosb) 1 NMP u cmecek HarpeBaroT B TedeHue 45 munyTt npu 150°C B MukpoBosnHoBoi neun. K
peakMoHHON cMmecu nobasnsroT Bony U EtOAc u ¢unbrpyror uepes Llenut®. Oprannueckuit
CJIOW TIPOMBIBAIOT PACTBOPOM OMKapOOHATa HATPHs, BOAOH, HACBHIILIEHHBIM COJIEBBIM PaCTBOPOM
u cymar Hag MgSO,, GUIBTPYIOT M KOHLEHTPHPYIOT NMPH NOHIKEHHOM jAaBieHuH. OcTaTok
OYMIIAIOT KOJIOHOYHOM Xpomarorpaduel Ha CHIMKarese ¢ IoJly4eHneM YKa3aHHOTO B 3ar0JIOBKE
COEIIUHEHHSI.

Boixon: 689 mr (73%) ESI-MC: m/z=153 (M+H)* R(BDXX): 0,61 mun (Meton 1)

5-(4-®dTopdpenokcn)-4-MeTOKCUNHPUAUH-2-KAPOOHUTPHIT
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5-@rop-4-merokcunupuauH-2-kapoonutpui (6,00 r, 39,4 mmons), 4-¢pTopdenon (5,31 T,
47,3 mmonp) 1 KoCO3 (12,0 1, 86,8 mmons) B NMP (12 mur) mHarpesatot ipu 100°C B TeueHue 3
9 B T€PMETUYHO 3aKpbITOH mpodupke. PeakunoHHy0 cMech pa30aBIsIFOT BOJON U 3KCTPArupyroT
npu nomomu EtOAc. Opranndeckuil Ciofi NMPOMBIBAIOT HACBHIIEHHBIM COJIEBBIM PACTBOPOM U
cymar Hax MgSO4, QUIBTPYIOT M KOHLEHTPHUPYIOT IPH IMOHIKEHHOM naBieHud. OcTaTok
PacTUPAIOT B MOPOLIOK C MPOCTHIM 3(PUPOM U F€NTAHOM C MOJyUYEHUEM YKa3aHHOTO B 3ar0JIOBKE
COEMHEHUS.

Bexon: 8,99 r (93%) ESI-MC: m/z=245 (M+H)" R(BOXX): 0,91 mun (Meron 1)

5-(4-Propdenoxcu)-4-MeTOKCHITHPUAHH-2-KAPOOHOBAsI KHCJIOTA
0
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5-(4-PropdeHokcn)-4-meTokcu-nmupuanH-2-kapooaurpun (8,50 r, 34,8 wmmonb) B
BonHOM pactBope 2N NaOH (90 mu) nepememmBaror npu 100°C B TeueHme 6 4Hacos.
PeakuimoHHYO CMeCh OXJIGKIAOT 10 KOMHATHOW TemnepaTtypsl U pH pactBopa nosoxsar no pH
4,5 pactBopom 4 N HCl Ocanok coOuparoT U cyllaT B CYIIMJIBHOH TEYH C IOJYYCHHUEM
YKa3aHHOTO B 3arOJIOBKE COSTUHEHMS.

Beixon: 8,80 r (96%) ESI-MC: m/z=264 (M+H)* R(B2XX): 1,58 mun (Meton 4)

4-MeTokcH-5-peHOKCH-NTUPHIANH-2-KAPOOHUTPHII
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5-@rop-4-merokcu-mupuauH-2-kapoonurpui (8,00 r, 52,6 mmons), penon (5,94 r, 63,1
mmodnb) U KoCOs (16,0 1, 115 Mmones) B NMP (3 M) HarpeBatot npu 100°C B Teuenue 3 4 B
IepMETUYHO 3aKPBITON MpoOupke. PeakIMoHHYI cMech pa30aBislOT BOAOH M 3KCTParupyoT
npu nomomu EtOAc. Opranndeckuii Cioi NPOMBIBAIOT HACBHIEHHBIM COJIEBBIM PACTBOPOM U
cymar Hax MgSO4, QUIBTPYIOT M KOHLEHTPHUPYIOT IpHU IMOHMKEHHOM aasieHuH. OcTaTok
OYMINAIOT XpomaTtorpaduell Ha CHIIHKareJge C MOJNyYeHHEM YKa3aHHOTO B  3arojiOBKe
COEIUHEHUs].

Beixon: 11,5 r (93%) ESI-MC: m/z=227 (M+H)* R(BDXX): 0,92 mun (Meton 1)

4-MeTokcu-5-peHOKCH-TUPHIANH-2-KAP0OOHOBAs KHCJIOTA
o
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VYka3zaHHOE B 3aroJIOBKE COENMHEHHE CUHTE3HPYIOT U3 4-METOKCH-5-(QeHOKCH-TTUPHINH-
2-kapbonurpuna (11,5 r, 50,8 MMONB) B COOTBETCTBUH C MPOLIEAYPOH, ONMMCAHHOMN AU CHHTE3a
IIPOMEXKYTOYHOTO COEJIMHEHUs 5-(4-dpropdenorcn)-4-meToOKCH-TUPUANH-2-KapOOHOBOI
KHCJIOTHI.

Beixon: 9,57 r (77%) ESI-MC: m/z=246 (M+H)" R(BDXX): 2,64 mun (Meton 4)

5-(4-U3onponokcu-geHokcH)-4-MeTOKCHMUPHAMH-2-KAPOOHUTPUI
F
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VKka3aHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3HPYIOT M3 S-(PTOp-4-MeTOKCH-MUPUANH-2-
kapbonutpuna (500 wmr, 3,29 mmonb) u 4-uzonponokcudenona (600 mr, 3,94 mmonb) B
COOTBETCTBUU C TMPOLIEAYPOH, OMUCAHHOW sl CHUHTE3a MNPOMEXKYTOUHOTO COEAWHEHUs 4-
METOKCH-5-(peHOKCH-TUPUINH-2-KapOOHHUTPHJIA.

Boeixon: 850 mr (91%) ESI-MC: m/z=285 (M+H)* R(BDXX): 1,02 mun (Meton 1)

5-(4-U3onponokcu-geHoxcH)-4-MeTOKCHMUPHIANH-2-Kap0O0OHOBasi KHCJI0TA
o
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VKa3zaHHOE B 3aroJIOBKE COENWHEHHE CHHTE3UPYIOT U3 S-(4-m30mponokcu-peHoKcn )-4-
METOKCU-TTUpUAUH-2-KapOoHuTprmia (200 mr, 0,70 MMOJb) B COOTBETCTBHH C MPOLEAYPOH,
ONMHCAHHON U1 CHHTE3a IPOMEXYTOYHOro coenuHeHus S-(4-¢propdeHokcn)-4-MeToKCH-
NUPUANH-2-KapOOHOBOW KHUCIIOTHI.

Beixon: 190 mr (77%) R(B2XKX): 0,73 mun (Meton 1)

4-MeTokcu-5-(4-MeToOKCH-(PeHOKCH)-NTMPUAHH-2-KAPOOHUTPHI
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VKa3zaHHOE B 3arojloBK€ COCAMHEHHUE CHUHTE3UPYIOT U3 S-(QTOp-4-MEeTOKCUNUPUIUH-2-
kapOonurpuia (500 mr, 3,29 mmonb) u 4-merokcudenona (490 mr, 3,94 MMOJIb) B COOTBETCTBHH
C TPOLEAYPOI, OMMCAHHOW JJIsl CUHTE3a MPOMEXKYTOYHOTO COENUHEHHs 4-METOKCH-S-(eHOKCH-
MUPUIHH-2-KapOOHUTPUIIA.

Boixon: 740 mr (88%)

4-MeTokcu-5-(4-meTokcH-QeHOKCH)-NMUPUAHH-2-KAPOOHOBAasI KHCJI0TA
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VYka3aHHOe B 3arojlOBK€ COEIMHEHHE CHUHTE3UPYIOT U3 4-MeTOKCU-5-(4-MeToKCH-
¢deHoken)-nupunun-2-kapbonurpmia (740 mr, 2,89 MMONb) B COOTBETCTBUH C MPOLEAYPOH,
ONMMCAaHHOH  JJII  CHUHTe3a  NPOMEXKYTOYHOro  coenuHeHus  S-(4-propdenoxcm)-4-
METOKCUITHPUIUH-2-KapOOHOBOH KHUCIIOTHI.

Beixon: 610 mr (77%)

4-Metokcu-5-(4-tpudgropMmeTHa-PeHOKCH)-NMHPUAHH-2-KAPOOHUTPHII
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VYKa3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3HPYIOT U3 S-(PTop-4-MeTOKCH-MUPUIUH-2-
kapbonutpuna (500 wmr, 3,29 mmonb) u 4-tpudropmermndenona (639 wmr, 3,94 mMmonb) B
COOTBETCTBUU C MPOLEAYPOH, OMHCAHHOW sl CHHTE3a MPOMEXKYTOUHOTO COENUHEHUs 4-
METOKCH-5-(peHOKCUIMPHUIUH-2-KapOOHUTpPHIIA.

Brixon: 320 mr (33%) ESI-MC: m/z=294 (M+H)* R(BDXX): 1,06 mun (Metoz 1)

4-Metokcu-5-(4-tpu¢ropmeTni-peHOKCH )-NMHPUIAHH-2-KAPOOHOBAsI KHCJIOTA
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VYKa3zaHHOE B 3aroJIOBKE COENMHEHHE CUHTE3UPYIOT U3 4-MeTOKCH-5-(4-TpuTopMeTn-
¢deHoken)-nupunun-2-kapobonurpmia (151 mr, 0,51 MMonb) B COOTBETCTBUH C NPOLEAYPOH,
ONMHCAHHON Il CHHTE3a IPOMEXYTOYHOro coenuHeHus S-(4-¢propdeHokcn)-4-MeTokcu-
NUPUANH-2-KapOOHOBOW KUCIIOTHI.

Bexon: 150 mr (93%)
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5-(4-Xnop-(penoxcu)-4-MeToKCH-NMUPUANH-2-KAPOOHUTPHI
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Vka3aHHOE B 3aroJIOBKE COEIMHEHHE CHUHTE3UPYIOT M3 S-(TOp-4-MEeTOKCHITUPUANH-2-
kapOonutpuia (500 mr, 3,29 mmonb) u 4-xnopdenona (507 mr, 3,94 MMOJIb) B COOTBETCTBHH C
NpoLEeAypOl, OMHCAaHHOW [l CHUHTe3a IMPOMEXYTOYHOTO COENUHEHUs 4-MeTOKCHU-5-
(eHOKCUTUPUANH-2-KapOOHUTpPHUIIA.

Boixon: 695 mr (81%)

5-(4-Xnop-¢penoxcun)-4-MeTOKCUNUPUAUH-2-KAPOOHOBASI KHCJIOTA
o]
~ (0]
/NI\/:[ \©\ N| > \©\
/ —_—
o)
N ¢ cl & o cl
Hs OH CH,

VKa3aHHOE B 3arojiOBKE COEIUHEHHE CHHTE3HPYIOT U3 S-(4-xmop-peHokcn)-4-
METOKCUITPUANH-2-KapOonuTpuia (645 wmr, 2,47 MMOJb) B COOTBETCTBHH C MPOLEIYPOH,
OMMCAHHON [IJIs1 CHHTE3a NPOMEXYTOYHOro coenuHeHus S-(4-¢propdeHokcn)-4-MeToKkCH-
NUPUANH-2-KapOOHOBOW KUCIIOTHI.

Boixon: 622 mr (90%) ESI-MC: m/z=280 (M+H)"

5-(4-IudropmeToxcu-peHoKcH)-4-MeTOKCHITHPHAHH-2-KAPOOHUTPHII
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VKa3zaHHOE B 3arojiOBKe COCAMHEHHUE CHUHTE3UPYIOT U3 S5-(TOp-4-METOKCHIUPHUIUH-2-
kapoonutpuna (75,0 mr, 0,49 mmonb) u 4-nudpropmerokcudenona (101 mr, 0,63 mMmonb) B
COOTBETCTBUU C MPOLEAYPOH, OMHCAHHOW JJIsI CHHTE3a MPOMEXKYTOUHOTO COEAWHEHHs 4-
METOKCH-5-(peHOKCUITHPHUIUH-2-KapOOHUTpPHUIIA.

Beixon: 98,0 mr (68%) R(B2XKX): 0,93 mun (Meton 1)

5-(4-Audropmerorcu-peHoKcH)-4-MeTOKCHITHPUANH-2-KAP0OOHOBAs KHCJIOTA
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VKa3zaHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3UPYIOT U3 S-(4-audTopMeTokcu-QpeHOKCH)-

4-metoxkcunupuanH-2-kapoorurpuna (98,0 mr, 0,34 MMONIB) B COOTBETCTBUHU C MPOLETYPOH,
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ONMUCAHHON JJIs1 CHHTE3a NPOMEXKYTOYHOro coenuHeHus S-(4-¢propdeHokcn)-4-MeTokcH-
NUPUANH-2-KapOOHOBOW KUCIIOTBHI.
Beixon: 94,0 mr (90%) R(B2XKX): 0,60 mun (MeTon 1)
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2-(4-Iuxnonponokcu-pennn)-4,4,5,5-rerpamerun-| 1,3,2 | nuokcadoponan (800 mr, 3,08
MMOJb) U 4-metmin-mopdonun 4-okcun (1,03 1, 8,83 mmons) B THF (100 M) mepemermuBaroT
npu 75°C B TeueHue 1,5 yaca u 3aTeM B TedeHUE 18 4acCOB MPU KOMHATHOM TEeMIIEpaType.
PeakunoHHYI0 CMeCh KOHLIEHTPUPYIOT B BaKyyMe€ M OCTaTOK OUHWIIAKOT Xpomarorpaduer Ha
CHITUKAresie ¢ TOJyYeHUEM YKA3aHHOTO B 3ar0JIOBKE COSIUHEHMS.

Boexon: 389 mr (84%)

5-(4-uxnonponokcu-gpeHoxcu)-4-MeTOKCUNHPUAHH-2-KAPOOHUTPHIT
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VKa3aHHOE B 3arojIoBK€ COCAMHEHHE CHUHTE3UPYIOT U3 S-(TOp-4-MEeTOKCHNMUPUIUH-2-
kapOonutpuna (350 mr, 2,30 mmonp) u 4-uuknonponokcudenona (389 mr, 2,59 mmons) B
COOTBETCTBUHM C MPOLEAYPOH, OMUCAHHON MJIi CHHTE3a IPOMEXKYTOUHOIO COEJUHEHUs 4-
METOKCH-5-(peHOKCUTTUPUTNH-2-KapOOHUTPHIIA.

Boxon: 342 mr (53%) R(BOXKX): 1,00 mun (Meton 1)

5-(4-Uuxnonponokcu-dpeHoxcn)-4-MeTOKCUNMHMPUIUH-2-KAPOOHOBAS KHCJIOTA
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Vka3aHHOE B 3arojIOBKE COEAMHEHHE CHHTE3HPYIOT U3 5-(4-IUKIONpPONoKcU-(peHoKen)-
4-meTtokcu-nupuanH-2-kapoonutpuna (100 mr, 0,35 MMONb) B COOTBETCTBHH C MIPOLEIYPOH,
ONMUCAHHON JJIsl CHHTE3a MPOMEXKYTOUHOro coenuHeHus S-(4-¢propdeHokcn)-4-MeToKCH-
MUPUANH-2-KapOOHOBOW KUCIIOTHI.

Beixon: 622 mr (90%) R(B2XKX): 0,63 mun (Metox 1)

4-Metokcu-5-(4-tpudropmeToKcH-PeHOKCH)-NTMPUAHH-2-KAPOOHUTPHI
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VKa3zaHHOE B 3arojloBK€ COCAMHEHHE CHUHTE3UPYIOT U3 S-(TOp-4-MEeTOKCHIMUPUIUH-2-
kapOonutpuna (115 wmr, 0,76 mmonb) u 4-rpudropmerokcudenona (162 mr, 0,91 mmons) B
COOTBETCTBUU C NPOLEAYPOM, OMNMCAHHOW MJIsI CHHTE3a MNPOMEKYTOUHOIO COEAUHEHUs 4-
METOKCH-5-(PEeHOKCUNTHPUIUH-2-KapOOHUTpUIIA.

Breixon: 140 mr (60%)

4-Metokcu-5-(4-TpudpropMeToKCcH-PeHOKCH)-MTUPHIAHH-2-Kap0OHOBasi KHCJIOTA
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YkazaHHO€ B 3arojioBKE  COEAMHEHWE  CHHTE3UPYIOT u3  4-MeTOKCH-5-(4-
TpudTopMeTOKCU-PeHOKCH )-TupuanH-2-kapooruTpmia (150 mr, 0,48 MMOIJb) B COOTBETCTBHU C
NPOLENYPOH, ONMUCAHHON Ui CHHTE3a IMPOMEKYTOUHOro coeauHeHus: S-(4-PropdeHokcn)-4-
METOKCH-TTUPUIUH-2-KapOOHOBOH KHCIIOTHIL.

Bexon: 120 mr (75%)

MeTHWJIOBBIIT  3pup  S-(2-Pprop-0eH3mIokcH)-4-MeTOKCHIMUPHIANH-2-KAP0OOHOBOMH
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K merunoBomy 3¢pupy S-ruapokcu-4-MeTOKCUTUPUINH-2-KapOOHOBOH KucioThl (130 mr,
0,71 mmonb), Tpudpenundochuny (372 mr, 1,42 mmonp) u 2-dpropdensunosomy cnupty (114
MK, 1,065 mmons) B THF (2 mit) nobasnsiroT nusTrnazonukapookcunar (646 mxi, 1,42 MMouib)
npu 0°C. PeakiiMOHHOM CMeCH Jar0T HArpeThesl 10 KOMHATHON TeMITepaTypbl U MEPEMEITHBAIOT
B TeueHue 16 yacos. IlonyyeHHYI0 CMeCh KOHLEHTPHUPYIOT B BaKyyMe€ M OCTAaTOK OYHUILAIOT
xpomarorpadueli Ha CHIIMKarese ¢ MOJyYeHUEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Beixon: 66,0 mr (32%) R(B2XKX): 0,77 mun (Meton 1)

5-(2-Dropdensnnokcu)-4-MeTOKCUNUPUAUH-2-KAPOOHOBASI KHCJIOTA
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K wmerunoBomy s¢upy 5-(2-¢rop-6eH3unokcn)-4-MeToOKCHTUPHINH-2-KapOOHOBOI
kucnotsl (66,0 mr, 0,23 mmons) B THE/Boge/MeOH (3 mn/1 mi/1 mim) noGasnsiror LiIOH (38,0
mr, 0,91 MMOJb) W pPEaKLIUOHHYID CMeCh MEePEeMEIINBAIOT IMPU KOMHATHOW TeMIieparype.

Peakumonnyo cmech noakucisitot 10 pH 4,5 pacrsopom 4 N HCI 1 KOHIIEHTPUPYIOT B BaKyyMe.
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Ocrarok pactBopsitoT B DCM u Tonyosie 1 KOHLEHTPUPYIOT CHOBA MPU MOHWKEHHOM JIaBJIEHUU.
ITpoaykT UCTIONB3YIOT O€3 AOTIOTHUTENbHON OUUCTKHY.

Beixon: 62,0 mr (99%) R(B2XKX): 0,48 mun (Meton 1)

MeTHWJIOBBII  3¢up  S-nHKI00YTHIMETOKCH-4-MeTOKCH-TUPHAHH-2-KAap0OOHOBOH

KHCJIOTbI
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VYka3aHHOE B 3ar0JIOBKE COSAMHEHNE CUHTE3UPYIOT M3 METHUIIOBOTO 3dupa S-ruapokcu-4-
METOKCH-TIUPHIUH-2-KapOoHOBOH KuCcHoThI (130 mr, 0,71 MMonb) u nukiaodyrunmeranona (91,7
mr, 1,07 MMOJb) B COOTBETCTBHUHU C MPOLIEAYPOH, OMHCAHHOW AJISI CHHTE3a MPOMEKYTOYHOTO
COEAMHEHUs] MeTWIOBOro s3¢dupa 5-(2-¢pTop-OeH3MIOKCH )-4-METOKCH-TTUPUANH-2-KapOOHOBOH
KHCJIOTHI.

Beixon: 132 mr (74%) R(B2XKX): 0,80 mun (Metox 1)

5-Iukn00yTHIMeTOKCH-4-MeTOKCH-NTMPUAHH-2-KAPOOHOBAS KHCJIOTA

OH

Vka3aHHOE B 3arojioBK€ COEOMHEHHE CHHTE3HPYIOT W3 MeTwioBoro sdupa 5-
LUKJIO0y TUIIMETOKCH-4-MEeTOKCUITUPUAUH-2-KapOoHoBO#T kucnotsl (132 wmr, 0,53 mMmojb) B
COOTBETCTBUU C TPOLIEAYPOH, ONMMCAHHOW JUIsi CHHTE3a MPOMEKYTOYHOIO COeAMHEHus S5-(2-
(bTOp-OeH3MITOKCH)-4-METOKCUTTHPUANH-2-KapOOHOBOH KUCIIOTHI.

Boixon: 124 mr (konuvectseHHbii) R(BIYXKX): 0,53 mun (Meton 1)

MeTHJIOBBINT  3¢up  4-meToKCcH-5-(1-MeTHJI-UMKJIONPONHIMETOKCH )-THPHUAHH-2-

KapOOHOBOW KHCJIOTHI
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VYKa3zaHHOE B 3ar0JIOBKE COSAMHEHUE CUHTE3UPYIOT U3 METHIIOBOTO 3upa S-rugpokcu-4-
METOKCUITUPUANH-2-KapOoHoBor kucioTel (130 mr, 0,71 mmonp) U (1-MeTHI-LIUKIONPOITHII)-
metaHoja (103 wmr, 1,07 MMoib) B COOTBETCTBUH C MPOLENYpPOH, OMUCAHHOW IJIsl CHHTE3a

INPOMEKYTOYHOIO  COEQUHEHHs MeTwyoBoro spupa  5-(2-¢rop-6en3zunokcn)-4-mMeTokcu-
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MUPUANH-2-KapOOHOBOW KUCIIOTHI.
Beixon: 115 mr (65%) R(B2XKX): 0,81 mun (Meton 1)

4-MeTokcu-5-(1-MeTHILHK/IONPONUIMETOKCH)-MUPHANH-2-Kap0oHOBasi KHCJI0TA
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VkazaHHOEe B 3aroJIOBKE COEIMHEHHE CHHTE3HPYIOT U3 METWJIOBOro sdupa S-
LUKJIO0Y TUIIMETOKCH-4-MEeTOKCHITUPUAUH-2-KapOoHoBO# kucnotsl (115 wmr, 0,46 mMmomb) B
COOTBETCTBUHU C TPOLIEAYPOH, ONMUCAHHOW ISl CHHTE3a MPOMEXKYTOYHOTO COeOUMHEHUs S-(2-
(b Top-0eH3MIOKCH)-4-METOKCU-TTMPUINH-2-KapOOHOBOH KHCIIOTHI.

Beixon: 108 mr (konnuectsennblil) R(BIXKX): 0,52 mun (Meton 1)

METHJIOBBIH 3¢up S-nukaorexkcnI0Kcu-4-MeTOKCHIUPUANH-2-Kap00oHOBOMH
KHCJIOTBI
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VYka3zaHHOE B 3ar0JIOBKE COCAMHEHUE CUHTE3UPYIOT U3 METUIIOBOTO 3dupa S-rugpokcu-4-
METOKCUTTUPUIUH-2-KapOoHoBo Kucaotsl (130 mr, 0,71 mMmonb) u mukiorekcasona (111 Mk,
1,07 MMOnb) B COOTBETCTBHM C MPOLENYypPOH, OMMCAHHOM Uil CHUHTE3a IMPOMEXYTOYHOIO
COeANHEHUs1 MeTWIoBoro sdupa 5-(2-¢pTop-OeH3UN0KCH )-4-METOKCU-TTUPUANH-2-KapOOHOBOH
KHCJIOTHI.

Beixon: 171 mr (91%) R(B2XKX): 0,87 mun (Meton 1)

5-IluKI0reKCHI0KCH-4-MeTOKCHTUPUANH-2-KAPOOHOBAasI KHCJI0TA

= — OH

VKa3aHHOE B 3aroJIOBKE COEIMHEHHE CHHTE3WPYIOT U3 METWUJIOBOro sdupa 5-
LIUKJIOT€KCUIIOKCH-4-METOKCUITUPUINH-2-KapOoHoBoit  kuciotel (131 wmr, 0,49 wmmonp) B
COOTBETCTBUU C MPOLIEAYPOH, OMMCAHHOW ISl CHHTE3a IMPOMEXKYTOUHOIO COEAMHEHus S5-(2-
¢dTop-OeH3MIoKCH)-4-METOKCUTTUPUANH-2-KapOOHOBOH KHUCIIOTHI.

Boixon: 124 mr (konndectseHnsii) R(B2XKX): 0,57 mun (Meton 1)

METHJI0BbIH 3¢up 5-(4-¢propbensnnoxcu)-4-meTOKCHNHPUAHH-2-KAPOOHOB O
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VYka3zaHHOE B 3ar0JIOBKE COEAMHEHUE CUHTE3UPYIOT U3 METHIIOBOTO 3(upa S-ruapokcu-4-
METOKCUTUPUANH-2-KapOoHOBOH kuciaoTel (130 mr, 0,71 mmonb) u (4-¢propdenun)-meraHona
(115 wmxn, 1,07 MMoab) B COOTBETCTBUH C TPOLENYpOH, OMUCAHHON M CHHTE3a
NPOMEKYTOYHOTO  COEOUHEHHsT MeTHJoBoro spupa  5-(2-drop-OeH3unokcn)-4-MeToKCH-
NUPUANH-2-KapOOHOBOH KUCIIOTHI.

Beixon: 150 mr (62%) R(B2XKX): 0,82 mun (Meton 1)

5-(4-DTopden3nnokcu)-4-MeTOKCUNHPUAUH-2-KAPOOHOBASI KHCJIOTA
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VKa3aHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3UPYIOT M3 MeTHIoBoro sdupa S5-(4-
¢dTopbeH3nnoKcn )-4-MeToOKCUTUpPUANH-2-kapooHoBoit  kucnorel (150 wmr, 0,44 wmmonb) B
COOTBETCTBUHU C MPOLIEAYPOH, OMUCAHHOW JUIsl CHUHTE3a IMPOMEXKYTOUHOIO COENMHEHHs S-(2-
bTopOeH3MIOKCH)-4-METOKCUTHPUANH-2-KapOOHOBOH KHUCIIOTHI.

Boixon: 177 mr (konndectsenHslit) R(BOXKX): 0,82 mun (Meton 1)

METHJIOBBIi 3¢pup S-uHMKJI0NeHTHI0KCH-4-MeTOKCHITHPHAHH-2-Kap0OHOB O
KHCJIOTBI
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VYKa3zaHHOE B 3ar0JIOBKE COEAMHEHUE CUHTE3UPYIOT U3 METHIIOBOTO 3(pupa S-ruapokcu-4-
METOKCUIHPUANH-2-KapOoHOBOH kucioThl (130 mr, 0,71 MMoJb) U nukionentanona (96,7 Mk,
1,07 MMOnb) B COOTBETCTBHHM C MPOLENYpPOH, OMHMCAHHOW Ui CHHTE3a IMPOMEXYTOYHOTO
COEAMHEHUs1 MeTWIoBoro s3¢dupa 5-(2-¢pTop-OeH3MI0KCH )-4-MeTOKCH-TTMPUANH-2-KapOOHOBOH
KHCJIOTHI.

Beixon: 170 mr (95%) R(B2XKX): 0,87 mun (Meton 1)

5-IluKJIONEeHTHIOKCH-4-MeTOKCHITUPUAHH-2-KAPOOHOBAasI KHCJI0TA
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Vka3aHHOE B 3arojloBK€ COEOMHEHHE CHHTEe3HPYIOT W3 MeTwioBoro sdupa S-
LUKJIONEHTUIIOKCH-4-MEeTOKCUTUPUINH-2-KapOoHoBol  kuciotel (130 wmr, 0,52 mmonb) B
COOTBETCTBUU C TPOLIEAYPOH, ONMHUCAHHOW ISl CHHTE3a MPOMEXKYTOUYHOIO COENMHEHHs S5-(2-
(b Top-OeH3MIOKCH)-4-METOKCUTTHPUANH-2-KapOOHOBOH KHUCIIOTHI.

Beixon: 122 mr (99%) R(B2XKX): 0,49 mun (Meton 1)

MeTHJIOBBII 3(pup S-n300yTOoKCH-4-MeTOKCH-NINPHANUH-2-KAPOOHOBOI KHCJIOTHI
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VYka3zaHHOE B 3ar0JIOBKE COSAMHEHUE CUHTE3UPYIOT U3 METUJIOBOTO 3pupa S-TuapOoKCH-4-
METOKCUITUPUNH-2-KapOoHoBo# kucnotsl (118 mr, 0,64 Mmmonb) n uzo0ytunosoro crupra (71,6
mr, 0,97 MMOJb) B COOTBETCTBUHU C INPOLIEAYPOH, OMMCAHHOW AJISI CHHTE3a MPOMEKYTOYHOIO
COeANHEHUs1 MeTwioBoro s¢gupa 5-(2-¢pTop-OeH3MNoKCH)-4-MeTOKCU-TTUPUANH-2-KapOOHOBOH
KHUCJIOTHI.

Boexon: 141 mr (92%) R(BIXKX): 0,78 mun (Meton 1)

5-U300yToKcH-4-MeTOKCH-NTUPHANH-2-KAPOOHOBAs KUCJI0TA
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VYka3zaHHOE B 3arOJIOBKE COEIMHEHHE CHHTE3UPYIOT U3 METHIIOBOTO 3 upa S-u300yTOKCH-
4-meTokcunupuanH-2-kapOonoBoit kucnotel (141 wmr, 0,59 MMomb) B COOTBETCTBUH C
MPOLIEAYPOH, OMMCAHHOM JJIsI CHHTE3a MPOMEKYTOUHOTO CoennHeHus 5-(2-pTopOeH3nnokcn)-4-
METOKCUITHPUINH-2-KapOOHOBOH KUCIIOTBHI.

Beixon: 133 mr (konnuectsennslil) R(BIXKX): 0,51 mun (Meton 1)

MeTHWJIOBBIII 3¢up S-nuKIONPONHUIMETOKCH-4-MeTOKCH-TUPHIAHH-2-KAp0OOHOBOMH

KHCJI0TbI
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Vka3aHHOE B 3ar0JIOBKE COEIMHEHNE CHHTE3UPYIOT U3 METHJIOBOTO 3(upa S-rufipokcu-4-
METOKCUITUPUIUH-2-KapOoHoBor kuciaotel (130 mr, 0,71 MMOJIB) ¥ LHMKJIOMPOMHIMETAHOJA
(84,2 wky, 1,07 MMONb) B COOTBETCTBMM C TMPOLIEAYPOH, OMUCAHHOW Ui CHHTE3a
MPOMEKYTOYHOT'O COCIMHEHUS] METHIIOBOTO ddupa S-(2-PTopOeH3UI0KCH )-4-MEeTOKCUTTUPUIH-
2-kapOOHOBOI KHCIIOTHL

Beixon: 146 mr (87%) R(B2XKX): 0,74 mun (Meton 1)

S-IluknonponuiIMeToKCcH-4-MeTOKCHITHPUAHH-2-KAPOOHOBASI KHUCJIOTA

> N o)
I>_\0 7 N\ 7 o/ N
— OH

o—CH, —=
%
CH, cH

VKa3aHHOE B 3aroJIOBKE COEIMHEHHE CHHTE3HPYIOT U3 MeTHIoBoro sdupa 5-
LIUKJIONPOIUIMETOKCH-4-METOKCUTTUPUANH-2-KapOoHOBOH kucinotel (325 wmr, 1,37 mmonb) B
COOTBETCTBUU C MPOLIEAYPOH, OMMCAHHOW ISl CHUHTE3a IMPOMEXKYTOUHOIO COEOUHEHUs S-(2-
dTOop-OeH3MI0KCH)-4-METOKCUITUPUANH-2-KapOOHOBON KUCIIOTHI.

Boixon: 358 mr (konmmuectBennbiii) ESI-MC: m/z=224 (M+H)" R(BOXX): 0,40 mun
(Meton 5)

MeTHJIOBbI 3up S-0eH3HI0KCH-4-MeTOKCUITHPHANH-2-KaPOOHOBOH KHCJIOThI
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VYKa3zaHHOE B 3ar0JIOBKE COSAMHEHUE CHHTE3UPYIOT M3 METUJIOBOTO 3pHUpa S-TUAPOKCH-4-
METOKCUITUPUINH-2-KapOoHoBo kucioTel (118 mr, 0,64 mmonb) u Oensunosoro crimpta (100
MKJI, 0,97 MMOJIb) B COOTBETCTBUU C IMPOLENYPOH, ONMMCAHHOW IJIsI CHHTE3a MPOMEKYTOUYHOTO
COEAMHEHUs] MeTWIOBOro sdupa S-(2-PpTop-OeH3UIOKCH)-4-METOKCUITUPUANH-2-KapOOHOBOH
KHCJIOTHI.

Beixon: 140 mr (80%) R(B2XKX): 0,79 mun (Meton 1)

5-ben3nnokcu-4-MeTOKCHMUPHANH-2-KApP0OOHOBAasi KHCJI0TA
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Vka3aHHOE B 3arojloBK€ COEOMHEHHE CHHTE3HPYIOT W3 MeTwioBoro sdupa S-
OeH3MITOKCH-4-METOKCUTUPUINH-2-KapOOHOBOH KucIoThI (140 mr, 0,51 MMOJIb) B COOTBETCTBHH
C TPOLIENYPOH, ONMUCAHHOMW ISl CHHTE3a MPOMEKYTOYHOIO CoeUHEHUs S-(2-QTOp-OeH3UIOKCH)-
4-METOKCUITUPUINH-2-KapOOHOBOM KHCIIOTBIL

Beixon: 358 mr (99%) R(B2XKX): 0,54 mun (Meton 1)

MeTujoBbIil  3¢pup  5-(3,3-audTOpUNKIO0YTHIMETOKCH )-4-MeTOKCUITHPUANH-2-

KapOOHOBOW KHCJIOTHI
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VYKa3zaHHOE B 3ar0JIOBKE COSAMHEHUE CUHTE3UPYIOT U3 METUJIOBOTO 3pHUpa S-ruapoKcu-4-
METOKCUITUPUANH-2-KapOoHoBor kuciotel (118 mr, 0,64 mmone) u (3,3-nudTopuukinoOyTu)-
metaHoja (150 mr, 0,82 MMOJB) B COOTBETCTBHU C MPOLEAYPOH, OMHCAHHOW IJIsi CHHTE3a
NPOMEXYTOYHOI'O  COEQUHEHHs MeTHioBoro s¢gupa  5-(2-drop-6enszunokcn)-4-meTokcu-
MUPUANH-2-KapOOHOBOW KUCIIOTHI.

Boixon: 111 mr (47%) ESI-MC: m/z=288 (M+H)* R(BOXX): 1,20 mun (Meton 5)

5-(3,3-Inpropunk100y THIMETOKCH)-4-MeTOKCHITHPHAHH-2-Kap0OOHOBasi KHCJIOTA
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VYka3aHHOe B 3arojiOBKE COEIUHEHWE CUHTE3UPYIOT M3 MeTujioBoro s¢upa 5-(3,3-
TP TOPLUUKIOOY THIIMETOKCH )-4-MEeTOKCUTTUpUANH-2-KapOoHoBo#t  kucnmotrel (110 wmr, 0,38
MMOJIb) B COOTBETCTBHH C MPOLIEAYPOH, OMUCAHHOM JIsl CHHTE3a MPOMEKYTOYHOTO COSAMHEHUS
5-(2-¢propOeH3nIoKCH )-4-METOKCUTTUPUINH-2-KapOOHOBOH KHUCIIOTHL

Beixon: 73,4 mr (70%) ESI-MC: m/z=274 (M+H)" R(B2XX): 0,56 mun (Meton 5)

MeTHJIOBBII 3P 4-MeTOKCH-S-NPONOKCHITHPUANH-2-KAPOOHOBOI1 KHCJIOTBI
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Vka3aHHOE B 3ar0JIOBKE COEIMHEHNE CHHTE3UPYIOT U3 METHIIOBOTO 3¢upa S-ruipokcu-4-
METOKCUITUPUINH-2-KapOoHoBo kuciotsl (130 mr, 0,71 mmone) u 1-mponanona (80,0 mxi, 1,07
MMOJIb) B COOTBETCTBHH C MPOLIEAYPOii, OMUCAHHOM sl CHHTE3a MPOMEKYTOUYHOT'O COENUHEHUS
METHIIOBOTO 3 upa 5-(2-hTopOeH3UITOKCH)-4-METOKCUITUPUIUH-2-KapOOHOBOM KUCIIOTBL.

Beixon: 114 mr (71%) R(B2XKX): 0,69 mun (Meton 1)

4-MeToKCH-5-TPONOKCUNIHPUAHH-2-KAPOOHOBASI KHUCJIOTA
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Yka3aHHOE B 3aroJIOBKe COSAUHEHHE CUHTE3UPYIOT U3 METHIIOBOTO 3¢upa 4-MEeTOKCH-5-
NPONOKCUNTUPUANH-2-KapOoHoBol  kucnotbl (114 wmr, 0,51 Mmonp) B COOTBETCTBHH C
MPOLIEAYPOH, OMMCAHHOHN ISl CHHTE3a MPOMEXKYTOYHOTO COeNMHEHuUs S5-(2-pTopOeH3nnokcn)-4-
METOKCUITUPUINH-2-KapOOHOBOH KUCIIOTBHI.

Boixon: 106 mr (99%) R(B2XKX): 0,41 mun (Meton 1)

MeTHJIOBbII 3¢up 5-(2-HUKIONPONUIITOKCH)-4-MeTOKCHITHPUAHH-2-KAPOOHOBOI

KHCJIOTBI

VYka3aHHOE B 3ar0JIOBKE COEAMHEHUE CUHTE3UPYIOT U3 METHUIIOBOTO 3Hpa S-ruapokcu-4-
METOKCUITUPUINH-2-KapOonoBor kuciotel (130 mr, 0,71 MMOIb) U 2-LMKJIONPOMMIITAHONA
(91,7 wmr, 1,07 ™MMomb) B COOTBETCTBHUM C TIPOLEAYPOH, ONMUCAHHOW JJisi CHHTE3a
POMEKYTOYHOT'O COCIMHEHUSI METHIIOBOTO 3dupa S5-(2-PpTopOeH3nIoKCH )-4-MEeTOKCUTTUPUIIH-
2-kapOOHOBOI KHCIIOTHL

Beixon: 130 mr (73%) R(B2XKX): 0,82 mun (Meton 1)

5-(2-IluxknonponuiIdTOKCcH)-4-MeTOKCUNMPUAHH-2-KAPOOHOBASI KHUCJIO0TA
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Vka3aHHOE€ B 3arojIOBKE COEOMHEHHE CUHTE3UPYIOT W3 METHJIOBOro sdupa 5-(2-
LUKJIONPONUIITOKCH )-4-METOKCUTUPUINH-2-KapOoHoBor kucnotsl (130 mr, 0,52 mmonb) B
COOTBETCTBUU C TPOLEAYPOH, ONMUCAHHOW ISl CHHTE3a MPOMEXKYTOUYHOIO COeNMHEHHs S5-(2-
(bTOopOEH3UITOKCH )-4-METOKCUITUPUIH-2-KapOOHOBOH KHCIIOTHI.

Beixon: 122 mr (99%) R(B2XKX): 0,53 mun (Meton 1)

MEeTHJIOBBIi 3(pUP 4-MeTOKCH-5-PeHeTHIOKCH-NIHPUIAHH-2-KAPOOHOBOI KHCJIO0THI

O—CH, 4 OH —
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VYKka3zaHHOE B 3ar0JIOBKE COSAMHEHUE CUHTE3UPYIOT U3 METUJIOBOTO 3pHUpa S-TuapOKCH-4-
METOKCUITHPUANH-2-KapOoHoBo kuciotsl (130 mr, 0,71 mmonb) u 2-penmnTanona (128 Mk,
1,07 MMOnb) B COOTBETCTBHHM C MPOLENYpPOH, OMMCAHHON Ui CHHTE3a IMPOMEXYTOYHOTO
COeUHEHUs MeTWIOBOro sdupa S-(2-¢propOeH3nIoKcH)-4-MEeTOKCUTUPUANH-2-KapOOHOBOH
KHUCJIOTHI.

Boexon: 177 mr (87%) R(BIXKX): 0,90 mun (Meton 1)

4-MeTtokcH-5-(peHeTHIIOKCH-TUPHANH-2-KAP0OOHOBASI KHCJI0TA
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VYka3aHHOE B 3aroJIOBKe COSIUHEHHE CUHTE3UPYIOT M3 METHIIOBOrO 3¢upa 4-MeTOKCH-5-
deHeTunokcu-mupuanH-2-kapoonoBoit  kucnorel (177 wmr, 0,62 MMONIB) B COOTBETCTBHH C
MPOLIEAYPOH, OMMCAHHOM I CHHTE3a MPOMEKYTOYHOTO COeNMHeHus 5-(2-pTopOeH3nnokcn)-4-
METOKCUITUPUIUH-2-KapOOHOBOH KUCIIOTBHI.

Beixon: 168 mr (konnuectsennslii) R(BIXKX): 0,63 mun (Meton 1)

MeTHWJIOBBII 3¢up 5-(2,2-AUMeTHANPONOKCH)-4-MeTOKCHITHPHIANH-2-KAp0OOHOBOMH

KHCJI0TbI
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Vka3aHHOE B 3ar0JIOBKE COEIMHEHNE CHHTE3UPYIOT U3 METHJIOBOTO 3(upa S-ruipokcu-4-
METOKCUITUPUIUH-2-KapOoHOBOH kucnotel (130 mr, 0,71 MMonb) u 2,2-mumeTn-nponas- 1-oia
(93,8 wmr, 1,07 MMOIb) B COOTBETCTBHM C TMPOLENypOH, ONMUCAHHOW Il CHHTE3a
NPOMEKYTOYHOTO  COEOUHEHUs1 MeTHIoBoro sdupa  5-(2-drop-Oenszunokcn)-4-mMeTokcH-
MUPUIHH-2-KapOOHOBOW KUCIIOTHI.

Beixon: 160 mr (89%) R(B2XKX): 0,92 mun (Meton 1)

5-(2,2-AumeTnanponokcu)-4-MeToKCH-MUPUANH-2-KAPOOHOBasi KHCJI0TA
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VKa3aHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3UPYIOT M3 MeTwiIoBoro sdupa 5-(2,2-
IUMETUIIIIPOIIOKCH )-4-METOKCUITUPUINH-2-KapOoHoBolt  kucinoTel (160 wmr, 0,63 mMmonp) B
COOTBETCTBUHU C MPOLIEAYPOH, OMUCAHHOW JUIsl CHUHTE3a IMPOMEKYTOUHOIO COENMHEHHs S-(2-
b ropOeH3MITOKCH)-4-METOKCUITUPUANH-2-KapOOHOBOMN KUCJIOTHIL.

Boixon: 150 mr (99%) R(B2XKX): 0,61 mun (Meton 1)

MeTHJI0BbIN 3pup S-(1-propMeTHN-LUHKIONPONHIMETOKCH)-4-MeTOKCHITUPHAUH-2-
KapOOHOBOI KHCJIOTHI
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VYKa3zaHHOE B 3ar0JIOBKE COCAMHEHUE CUHTE3UPYIOT U3 METHIIOBOTO 3upa S-ruapokcu-4-
0,64 mmoinb) u - (1-

¢dropmernnumknonponun)-meranona (101 mr, 0,97 MMonb) B COOTBETCTBHM C TPOLEAYPOH,

METOKCUIIUPUINH-2-KapOoHoBoH ~ kmcimotel (118 MT,
OMHMCAHHOW JJIsi CHUHTE3a TMPOMEKYTOYHOIO COENMHEHHMsS MeTWIoBOro sdupa 5S5-(2-¢rop-
OEH3UIIOKCH )-4-METOKCH-TUPUIUH-2-KapOOHOBOM KHCIIOTHI.
Beixon: 159 mr (92%) R(B2XKX): 0,69 mun (Meton 1)
5-(1-DTOpMeTHILHKIONPONUIMETOKCH )-4-MeTOKCHITHPUANH-2-Kap0oHoBast

KHCJI0Ta
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VKa3aHHOe B 3aroJIOBKE COEAMHEHHE CHHTE3UPYIOT U3 MeTHioBoro sdupa 5-(1-
(TOPMETHIILUKIONPOMTHUIMETOKCH )-4-METOKCUTTUPUINH-2-KapOOHOBOM KucaoThl (159 wmr, 0,59
MMOJIb) B COOTBETCTBHH C MPOLIEAYPOH, ONMMCAHHOM JJIsl CHHTE3a MPOMEKYTOUHOTO COSIUHEHHSI
5-(2-propOeH3mIoKCH )-4-METOKCUTTUPUAUH-2-KapOOHOBOH KHUCIIOTBHI.

Beixon: 150 mr (konnuectsenHbli) R(BIXKX): 0,43 mun (Meton 1)

MEeTHJIOBBIi 3(UP S-3TOKCUH-4-MeTOKCUITHPHIANH-2-KAP0OOHOBOH KHCJIOTHI
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VYKka3zaHHOE B 3ar0JIOBKE COCAMHEHUE CUHTE3UPYIOT U3 METUJIOBOTO 3pHUpa S-ruapoKcu-4-
METOKCUITUPUANH-2-KapOoHoBor kuciotel (130 mr, 0,71 mMmonp) u stanona (62,1 mxiu, 1,07
MMOJIb) B COOTBETCTBHHU C MPOLIEAYPOH, OMMCAHHON JJIsI CHHTE3a ITPOMEKYTOUHOTO COEIUHEHHS
METHJIOBOTO 3¢upa 5-(2-pTopOeH3nI0KCH)-4-MEeTOKCUTTUPUANH-2-KapOOHOBOH KHCIIOTHL

Boixon: 151 mr (100%) R(B2XX): 0,92 mun (Meron 1)

5-3TokcH-4-MeTOKCH-MTUPHAUH-2-KAPOOHOBAasI KHCJIOTA

HC—\ N o H,C— N o
3 oyl N ’ o/ N\
— O—=CH, —_— OH
Q
\ O
CH, CH,

Vka3aHHOE B 3arojlIOBKE COEAMHEHHE CHHTE3UPYIOT U3 METHIJIOBOTO 3¢dupa S5-3TOKCH-4-
METOKCUITUPUINH-2-KapOoHoBoH KUCIOThI (151 mr, 0,71 MMOJIB) B COOTBETCTBUH € TIPOLIETYPOH,
ONMUCAaHHOH Ui  CHHTe3a IPOMEXKYTOYHOTO  coenuHeHus  S-(2-propOeH3mnokcu)-4-
METOKCUITHPUIUH-2-KapOOHOBOH KHUCIIOTHI.

Beixon: 140 mr (99%) R(B2XKX): 0,83 mun (Metox 1)

METHJIOBBIH 3¢gup 5-((S)-1-ituxka0onponuIdITOKCH)-4-MeTOKCUITH PUAHH-2-

Kap0OHOBOW KHCJIOTHI
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N o CH,
OH $
HO 7\ i > N o
— 0—CH, 4 v/\ CHy = o/ N\
o — o—cH,
CH, o

CH,

Vka3aHHOE B 3ar0JIOBKE COEAMHEHNE CUHTE3UPYIOT U3 METHIIOBOTO 3¢upa S-ruapokcu-4-
METOKCUITUPUIUH-2-KapOoHoBo kucioTel (118 mr, 0,64 mmoib) u (R)-1-uukinonponmisTaHona
(83,2 wmr, 097 wmMMOIb) B COOTBETCTBHM C TPOLENypPOH, ONMUCAHHON Il CHHTE3a
MPOMEKYTOYHOT'O COCIMHEHUS] METHIIOBOTO 3dupa 5-(2-GTopOeH3nI0KCH )-4-METOKCUTTUPUIIH-
2-kapOOHOBO KHCIIOTHL

Boeixon: 102 mr (63%)

5-((S)-1-Iux10nponuIdITOKCH)-4-MeTOKCHITHPUAHH-2-KAPOOHOBASI KHCJIOTA

CH, CH,
oy N S/
— O—CH, — — OH
g o
\CHG \CH:,

VKa3aHHOE B 3arojloBK€ COEIWHEHHE CHUHTE3HPYIOT M3 MeTuioBoro sgupa 5-((S)-1-
LIUKJIONPONUISTOKCH )-4-METOKCUITUPUANH-2-KapOoHoBol kucnotsl (102 mr, 0,41 mmonb) B
COOTBETCTBUU C MPOLIEAYPOH, OMMCAHHOW ISl CHHTE3a IMPOMEXKYTOUHOIO COeAMHEHus S5-(2-
bTopOeH3MITOKCH)-4-METOKCUITUPUANH-2-KapOOHOBOM KUCJIOTHIL.

Boxon: 96,0 mr (100%) R(BIXKX): 0,51 mun (Meton 1)

MEeTHJIOBBIi 3(pUP S-U30nponoKcu-4-MeTOKCUNINPHANH-2-KAPOOHOBOH KHCJIOTHI

N 0 CH,
o/ N MG OH H30*< / N\ 0
— o—cty4+ - T — o
0 CH, — O—CH,
\CH3 o

CH

3

VYka3zaHHOE B 3ar0JIOBKE COSAMHEHUE CUHTE3UPYIOT U3 METHIIOBOTO 3upa S-ruaporcu-4-
METOKCUITHUPUINH-2-KapOoHoBor kucnotsl (130 mr, 0,71 mmonp) u mponan-2-ona (81,5 Mk,
0,97 MMOIb) B COOTBETCTBHM C MpPOLENYPOH, OMHUCAHHOH MJisi CHHTE3a MPOMEKYTOUHOTO
coennHEHUs1 MeTuioBoro sdupa 5-(2-propOeH3mnokcn)-4-MeTOKCUITHPUINH-2-KapOOHOBOH
KHCJIOTHI.

Beixon: 154 mr (96%) R(B2XKX): 0,62 mun (Meton 1)

5-U3onponokcu-4-MeToKCH-MUPHANH-2-Kap0OOHOBasi KHCJI0TA
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CH, CH,
H304< N o H3C—< N o
o/ N\ o/ N
— 0—CH, —= — OH
0 o
CH, CH,

Vka3aHHOE B 3arojloBK€ COEOMHEHHE CHHTEe3HPYIOT W3 MeTWioBoro sdupa 5-
U30MPOINOKCH-4-METOKCUITUPUANH-2-KapOoHoBoi  kuciaoTel (154  wmr, 0,68 wmmomb) B
COOTBETCTBUU C TPOLEAYPOH, ONMUCAHHOW ISl CHHTE3a MPOMEXKYTOUYHOIO COeNMHEHHs S5-(2-
(bTOopOEH3UITOKCH )-4-METOKCH-TTUPUAUH-2-KapOOHOBOH KUCIIOTBHI.

Beixon: 144 mr (KOJM4eCTBEHHBII)

METHJI0BBIH 3¢up 5-((R)-1-muKI0npONnuIdITOKCH)-4-MeTOKCUITH PUAHH-2-

Kap0OHOBOW KHCJIOTHI

N o CH,
vod/ N\ 'k o N o
— O—CH, + V/L CH, — = o 7\
g —
\

CH, o

CH,

Yka3aHHOE B 3arojIOBKE COSUHEHHE CHHTE3UPYIOT M3 METHIIOBOTO 3dupa S-runpokcu-4-
METOKCUITUPUANH-2-KapOonoBoi kucnotsl (118 mr, 0,64 mmons) u (S)-1-uukionponuwiTaHona
(83,2 wmr, 0,97 w™MMoOmp) B COOTBETCTBUM C TPOLEAYPOH, ONUCAHHOW MJIsi CHHTe3a
IPOMEKYTOYHOI'O COEIMHEHUSI METHIIOBOTO ddupa 5-(2-PpTopOeH3nnokcn)-4-MeTOKCUTTUPUIIH-
2-kapOOHOBO KHCIIOTBL

Beixon: 101 mr (63%)

5-((R)-1-Ilukonponuia-3ToKcu)-4-MeTOKCH-NMUPUAHH-2-KAPOOHOBASI KHCJIOTA

[>—< N o) [>—< N o)
O ‘/ \ o) / \
— O—CH, —= — OH
o} o]
N\ N
CH, CH,

VKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3UPYIOT U3 MeTmioBoro sdupa S-((R)-1-
LUKJIONPONUISTOKCH )-4-METOKCUITUPUINH-2-KapOoHoBort  kucnotel (101 mr, 0,40 mmonb) B
COOTBETCTBUU C MPOLIEAYPOH, ONMHUCAHHOW ISl CHHTE3a MPOMEXKYTOUHOIO COENMHEHHs S-(2-
¢dTopbeH3nIoKCH )-4-METOKCUITUPUIHH-2-KapOOHOBOH KHCIIOTHI.

Beixon: 94,0 mr (99%) R(B2XKX): 0,51 mun (Meton 1)

3-(Tpupropmerny)uukjI00yTHI|MeTaHON

o F F

Y Olr o — < O—F

HC F HO F
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K 3-(tpudropmernn)unknodyran- 1-kapbonosoii kuciore (50 mr, 0,29 mmons) B THF (2
mit) nobasisitor CDI (57 mr, 0,36 MMOJb) M IepeMeINBaOT NMPU KOMHATHOH TeMIeparype B
teueHue 24. JloGasmsator Ooporuppun Hatpus (12 mr, 0,31 mmons) B Bozme (0,5 mi) m
PEaKLMOHHYK) CMECh MEpPEeMEIIMBAIOT IPU KOMHATHOM Temmeparype B TedeHue 30 MUH.
Peakunonnyro cmech nopkucisaoT pacrsopoM 1M HCI u skerparupyror npu nomormu DCM.
OOpenuueHHble opraHudeckue (asbl ormenstor U cymar Hax NapSOs, GUIBTPYIOT H
KOHLIEHTPUPYIOT.

Boixon: 45 Mr (KOJTHMUECTBEHHBI )

Metua 4-metokcH-5-{[3-(TpudTopMeTII) HUKITO0Y THI|METOKCH } MTUPUAHH-2-
KapOokcHaaT
F
F
HO L~y F F 0
+ F ——— N

o} = O~cH HO F 0

| ® o ~F “CH,
CH, 0 |

CH 0

VYka3aHHOe B 3arojioBK€ COEAUHEHHE CHHTE3UPYIOT U3 MeTUl S-ruapokcu-4-
METOKCUITPHUINH-2-KapOoKcuiara (53 MT, 0,29 MMOJIb) u [3-
(Tpudropmetmin)uukioOy T |Meranona (45 mr, 0,29 MMOJIb) B COOTBETCTBUU C MPOLEAYPO,
ONMHCAaHHOM Ui CHHTE3a IPOMEXYTOYHOrO COEIMHEHHMs MeTHJoBoro sdupa 5-(2-
b TopOeH3MITOKCH)-4-METOKCUTHPUANH-2-KapOOHOBOH KHUCIIOTHI.

Brixom: 90 mr (97%)

4-Metoxcu-5-{[3-(TpudTopMeTHI) HIUKJIO0YTHII |METOKCH } THPHAHH-2-Kap0oOHOBAasi

KHCJI0Ta
F
F F
@] \N o | \N
O = OH
0 = CH, ¢
CH (@] CH, C

Bopnssriit pactBop 4M NaOH (0,55 mu, 2,2 MMoiib) 100aBISIFOT K METHIT 4-MeTOKCH-5-{ [ 3-
(TpudTOpMETII)-IUKIOOY THII [METOKCH } -TUPUANH-2-KapOokcmary (350 mr, 1,10 mmonp) B 5
MJI MeTaHOJa. PEaknuMOHHYI0 CMeCh NEPEeMEIINBAIOT B TEUEHHE HOYM TIPU KOMHATHOM
temrieparype. Jlobasnsror BomHbid pactBop 4M HCI (0,5 M) U peakuuMOHHYK CMeCh
nepememnBaroT B TedeHHe 30 MuH. PeakIMOHHYIO CMeCh yNapUBAaIOT MNPU MOHHKEHHOM
nasnennn. K ocratky pobasmstor DMF u jkenaemMoe cOeqUHEHHE OUYHMINAIOT NMPU MOMOIIU
B2XKX.

Boexon: 150 mr (45%)

Metua 4-metokcu-5-(3,3,3-Tpudrop-2-MeTHINPONOKCH)THPHAHH-2-Kap0oKcHIaT
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K merun S-rugpoxcu-4-merokcunupuans-2-kapookcunary (100 mr, 0,55 mmons) B THF
nobasysitor 3,3,3-Tpudrop-2-merunmnponas-1-on (105 mr, 0,82 mmonb) u TpudeHmnpochux
(286 wmr, 1,10 mmonb), a 3arem nauuzonpomuiazonukapbokcunar (221 wmr, 1,10 mmonb).
PeakMoHHYI0 CMeCh MEpEeMEIIMBAIOT IIPU KOMHATHOM TemIeparype B TedeHue 34.
PeakunoHHYI0 CMeCh YMapUBAOT NPU TOHMKEHHOM MaBJIEHMH M OCTATOK OYHINAIOT TPHU
oMoty BOXX. ®pakiuu, cogepkaiye NpoayKT, OObEIUHSIOT U JTHOPUITHUIUPYIOT.

Beixon: 160 Mr (koiM4eCTBEHHBII)

4-Metokcu-5-(3,3,3-Tpudrop-2-MeTHINPONOKCH ) TMPUAHH-2-KAPOOHOBAsI KHCJIOTA

F
F F
o)
o. P OH
0 Z CH, ?
CH o) CH, 0

Bonnsiit pacrBop 4M NaOH (0,52 mu, 2,08 MMoJb) 100aBNISIOT K METHI 4-METOKCH-5-
(3.3,3-TpudTop-2-MeTUIIIPONIOKCH ) IUPUANH-2-KapOokcmnaty (160  wmr, 0,55 wmonp) B
MeTaHosie. PeakMOHHYI0 CMeCh MepeMeIlnBalOT B TeUeHHe 24 IPU KOMHATHOW TeMIepartype.
PeakinoHHy0 cmechb HeWTpanu3yrOT BoAHbIM pactBopoM 4M HCl u ynapusaroT npu
NOHIDKEHHOM J1aBJieHuH. OCTaTOK MCHONB3YIOT €3 JOMOIHUTEIbHOH OYHCTKH.

Beixon: 150 mr (98%)

Oo6mas npoueaypa:

[Mpouenypsl ansg  mojdydeHus coenuHeHnid 1o u3oOperenmo 1-80 o0boOmeHHO
npeacrasienbl B Tabmune 3A. Ananu3 coeawHeHuil mo wuzoOperenno 1-80 oOobmeHHO
npencrasieH B Tabmune 3B.

I: K xapbonoBoit kucmore (1 3xB.) B DMA nobGasmsror HATU (1,2 3kB.) ©
nepemernuBaroT. JloGasisiror amuH (1 5kB.) 1 DIPEA (4,0 5kB.) 1 nepeMeinnBaroT B TeueHue 18
4acoB Mpu KOMHATHOH Temmepatype. Ounctka Ha O®-kononke (ACN/Bonma, KHUCIOTHbBIE WU
IIEeJIOYHbIE YCIOBHS) MU XpoMaTorpaduel Ha CHIIHKaresne.

I1: Kap6ouosyro kucnoty (1 sxB.) u CDI (1,5 3kxB.) nepememnBaroTr B DMA B TeueHue
30 mMuHyT mpu KoMHaTHOH Temmepartype. Jlobasmsaror amun (1 3xB.) m DIPEA (2,0 3kxB.) u
NepeMeIINBaIOT B TE€UEHHE 3 4acOB NpU KOMHATHOW Temmeparype. Ounctka Ha OP-KoJIOHKE
(ACN/Boza, KHCIIOTHBIE WJTH IIEJIOYHbIC YCIOBHS) UIH XpoMaTorpadueil Ha CHIUKarese.

ITI: Amun (1,0 3kB.), kapbonoByto kucioty (0,9 sks.), TBTU (1,0 sxB.) u DIPEA (4,0
5kB.) B NMP nepememmuBator B TeueHne 18 wuacoB mnpu KOMHATHOH TeMmmeparype.

OtdunpTpoBaHHYIO peaKLMOHHYI cMech ouniiaroT Ha Od-kononke (ACN/Boma, KHCIOTHBIE
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WJIH LIEJIOYHBIE YCJIOBUS) WIIM XpoMatorpadueil Ha CHINKarese.
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Tabmuna 3A
OO61ue mponenypsl Ul MOJIYYSHHUs COeNTUHEeHUH 1o n3ooperenuto 1-80
AMHHOBOE
Coen. KapBOoKCHKMCIOTHOS Ob6man Brixon
NPOMEKyTOYMHOE
Ne NMPOMEXKYTOUHOE COeIHHEeHHe | mpouenypa | %
COCAHHEHHE
1 H HO. -0 I 72
HCI ( j
R,
NT ch B
Hel 5 HyC. A
X
N._ = ‘ X o
NH, F =
2 HCl H HO o II 82
N~ ™
I
P
A _-CH, o
He 0 CH,
HCI /©/
NH, r
3 ¥ III 15
HCI o Hs
o~ Q.
HCl == o o \©
| N
AN OH
NH,
4 § III 13
HCI o~
o o}
He e P \©\
| : y -
N OH
NH,
5 y I 80
“ () g
N, 7N g
| HO =
o A8 > O
M Hd
NH,
6 H Hac%o III 49
HCl HE @
N O
S “ — OH
O\
NH, CH,
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7 H I 69
OH
[ o
N N| - \©\
0
[ X CH3 = O‘ F
N, OH CH,
NH,
H
8 N cH, I 33
HCI j
N ] O
HCI I 7 CH, o -
N N
OH
NH,
9 N LCH, I 11
0
A o :
HCI b AN
== O‘CH_ o P
NI 2 N F
NH, OH
10 H II 82
o
Hel
CH Sp°
HCl = 3 o | P
N N
OH
NH,
11 H III 72
LCH,
HCl o
O
N“y, HC on
N~ N F
9 OH
NH, CH,
12 R III 63
_CH,
[: :] HCl o)
N = O
2, Hel o o |
| N o]
2 N |
OH CH,
NH,
13 i III 74
CH,
[: :] HCl o
I HCl N °
o~ o
N N F
OH
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HCI
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NH,

ITT
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23

ZT

HCI

HCI

2 CH

ITT

44

24

H
N Ha

HCI

II

41

25

IIT1

44

26

ZT

III

58

27

58

28

IIT

76
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29 N He cH II 48
o ¢
HCl o
T
CH
NZ 3 o P
F
N N
OH
NH,
30 HCI n Q III 39
Hel o
o o N
HC™ =/ ©H
S 0\
NH, CH,
31 H Ha H II 62
o” ¢
HCl
-0
T Ou Ay
Na N
OH
NH,
32 HC III 24
Hel F{ >ﬁ N O
P/
HGC/O = — OH
| et
N CH,
NH,
33 H II 56
HCl Oz N
F |
NZ, HCI F o7 = e
i
Ne | F CH, OH
NH,
H
31 N cH, III 30
HG 0
(0]
- | e
Z N (8] S
s N N cl
OH
NH,
35 HCl i Q III 42
Hel N o]
o o N
HCT =/ OH
M g
AN
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36 i H,C ITI 53
HCI >—\ 0
he o— N
=N HCI —_— OH
g g
. CH,
37 Hel 4 III 37
HCI I: Y / l\{ O
o]
0 — OH
N
H,C ‘N J
= CH,
NH,
38 i HCl oH I 31
HCl
N . S
| = \CH:, 0] | s
N .z N F
OH
NH,
39 Hol i H,C, IIT 51
> N/
el He o O
H3C/O R — OH
| =N O\
CH,
NH,
40 & >0 III 13
HCI Q
N O
=~y HCl o/
2 N — CH
Q
NHZ CH,
41 ¥ I1I 29
HCI
F—< >—\ N O
o/ N
= NHCI — QH
i o)
x N \CH3
NH,
42 gy ™ I 42
N
[:H CIH /@/O | N
N7 cH,
@]
N F o
NI L CH OH




102

43 we M III 49
HCI ©—\ N2
o/ N
HGC/O | X — OH
=N 0\
CH,
NH,
44 H III 61
LCH
HCl :
A0
L
= N (e} e
I N 0
X N OH CH,
NH,
45 i Hao 7 I 50
He HO™ | O\CHa
N
0
= O“CH3
N = F
NH, F
48 HCl K III 60
HCl L
— N
o/ B
0 = OH
H,C | R g
N oh,
NH,
47 H_ Hl II 6l
Hel . O—CH,
L e
NZ i Coch, HO  N=
N
NH,
48 HC| H III 48
HCI ﬂ_\ N o
o o—/ N
RCT, o = OH
=N o]
Y
NH, CH,
H
49 N._ HCl o H III 54
HCI
O
[l\ll A O\CH3 Q N |
Ne = N F

OH
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57 ¥ III 67
HEl Q_\ N o
HCl o¢
= ” F — OH
0
2N
\CHJ
NH,
58 o I 56
Nj/K
(o]
EN o Ho = |
6 3 QO 2
| = HCI N
N OH
NH,
59 Hei H e III 42
3
Hel H;::%—\ N O
he o N
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=N O\
CH,
NH2
60 N III 76
HCI
_CH,
Sa el
||\[| ~ o] \N 9
N g oH CH,
\
NH, CH,
61 H HCl I 26
N
HCI Q N
[Nj 7N
CH —
|3 HO \_<
0 0
B /
N .= H,C
NH,
62 iy III 19
HCI Q N o)
o
#~y HCl 7 on
\
S o\
CH,
NH,
H
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o
=y
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0 7N
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H
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8 N i 17
HCl O—CH,
Hel A7 N\
H,C sy 0
P HO  N= <
NH,
79 H III 43
HCl > s N o
Hel o—¢ N
2y = OH
AN “ 0\
CH,
NH,
80 R I 20
HCI c
Hol F /©/ | N
N F)\;O o NP
SN CH, OH
NH,
Tabmuua 3B
AHanuTHYECKUE TaHHBIE TSl COeAMHEeHUN 1o n3o0perenuro 1-80
ESI-MC
Coen. Ne . BIO/KX R (MuH.) Metoa BI/KX
m/z, M+H
1 454 0,47 1
2 437 1,07 5
3 405 0,83 1
4 453 0,86 1
5 436 0,44 1
6 464 0,80 3
7 468 0,44 1
8 462 1,02 5
9 480 1,08 5
10 419 1,02 5
11 454 0,79 1
12 436 0,78 1
13 424 0,80 1
14 423 0,87 1
15 406 0,79 1
16 406 1,52 6
17 424 1,38 2
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18 450 0,43 1
19 467 0,90 3
20 454 0,77 1
21 436 0,78 1
22 435 0,83 1
23 435 0,83 1
24 503 1,93 6
25 398 0,75 3
26 427 0,80 3
27 480 0,50 1
28 465 1,02 1
29 438 1,58 2
30 441 0,86 3
31 420 1,48 2
32 467 0,91 3
33 474 1,01 6
34 440 0,83 1
35 427 0,80 3
36 386 0,73 3
37 413 0,71 3
38 480 0,94 5
39 415 0,79 3
40 462 0,80 1
41 438 0,78 3
42 484 0,68 3
43 449 0,81 3
44 436 0,76 1
45 463 0,73 5
46 401 0,73 3
47 436 1,36 2
48 427 0,80 3
49 454 0,84 1
50 450 0,46 1
51 462 0,89 5
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52 463 0,85 3
53 427 0,81 3
54 472 0,77 1
55 498 0,51 1
56 504 1,84 6
57 438 0,77 3
58 450 0,49 1
59 429 0,87 3
60 466 0,77 1
61 414 0,70 3
62 412 0,76 1
63 484 0,70 3
64 445 0,74 3
65 387 0,65 3
66 466 0,82 1
67 398 0,74 3
68 477 0,73 5
69 466 0,67 3
70 427 0,78 3
71 466 0,68 1
72 401 0,69 3
73 434 0,79 3
74 400 0,81 3
75 398 0,75 3
76 372 0,66 3
77 427 0,77 3
78 398 1,24 2
79 398 0,71 3
80 490 2,60

CuHTe3 NpoMeKyTOUYHbIX HUTPOCOeIHHEeHHU I

[(R)-4-(6-HuTponupuauH-3-u)-nunepasuH-2-ui|-MeTaHo rugpoxJaopua
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H,C

3
ﬁ) HSC\ )<CH3 a
N N _Si” cH, NN
© | = CI) \CHa o | = OH
7 N/ﬁ" ' > .-~~l
- . N/\“
k/NYo K/NH
OKCHa HCI
CH,
CH,
TpeT-byTHIOBBIi a¢up (R)-2-(mpem-OyTrn-TuMeTHII-CUITaHUIIOKCUMETHI )-4-(6-

HUTPOIUPUINH-3-WJT)-TIHIIepa3HH- 1 -kapOoHoBo# kucnotel (1,73 1, 3,82 mmons) 8 DCM (10 M)
u 4M HCI (9,55 mu, 38,2 MMoJIb) IepeMenIuBatOT NP KOMHATHOW TeMIepaTrype B TeYeHue 2
4yacoB. PeakliMOHHYI0 cMeCh KOHLIEHTPUPYIOT MPU MOHMUKEHHOM JIaBJICHUU.
Beixom: 950 mr (91%)
[(R)-2-I'uapoxkcumernii-4-(6-uuTponupuauH-3-ui)-nunepasul-1-unal-(4-meroxcu-5-

(peHOKCHNTHPUAUH-2-WJT)-MEeTAHOH

OH
(|)| CH, CH, o]
N__N 0 it
UL o SN
\ E—
P N/\ +o \NI \© oSN K/N oy
Hel k/NH | 3
OH

|
o]

+0

[(R)-4-(6-Hutponmpunus-3-mn)-nunepasnH-2-wmi |-mMetanon rugpoxiopun (60,0 mr, 0,21
MMOJIb) U 4-MeTOKCH-5-()eHOKCUTUpUANH-2-kapOoHOBYI0 kucinoty (42,8 wmr, 0,18 mmonb) B
NMP (500 mxa) ¢ TBTU (70,1 wmr, 0,22 mmonp) u DIPEA (151 wmxn, 0,87 mmonb)
nepeMeIInBaloT B TeueHHe 18 uacoB mpu KOMHATHOH Temmeparype. PeaklMOHHYIO cMech
ounInarT obOpameHHO-(pa30Boli  kojoHO4YHOH  xpomarorpadueri  (ACN/Boma/NH4HCO3).
OcTaTok OYMIIAIOT CHOBA KOJIOHOYHOM Xpomarorpadueri ¢ HopmanbHoU ¢aszoit (MeOH/DCM) ¢
MIOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Boixom: 95 mr (93%)

[(R)-2-I'uapoxkcumernii-4-(6-uuTponupuauH-3-ui)-nunepasul-1-unl-[4-meToxcu-5-

(4-meToxcudeHOKCH)-MUPUANH-2-IJI|-MeTAHOH

o ot OH

Il CH; CH, Q
_N____N o | |

(o] U (JDH — | \@\ o] O = N
. |
P N/ﬁ"m‘ + 0 <y o \©\O 2 N K/N N
|
HCI k/NH OH CH, \E;)\ e

|-
O

VYka3zaHHOE B 3arojloBKe COeAMHEHHE CUHTE3UpYIOT u3 [(R)-4-(6-HUTpONmMpuaAnH-3-1)-
nunepasuH-2-mi|-mMeranona rugpoxiopuna (60,0 mr, 0,22 MMoJb) U 4-METOKCH-5-(4-MEeTOKCH-
¢beHokcu)-nupunuH-2-kapoonosoit  kuciorel (48,1 wmr, 0,18 MMOIb) B COOTBETCTBHH C
MPOLEAYPOH, OMMUCAHHOMN ISl CHHTE3a MPOMEKyTOYHOro coeanHenus [(R)-2-runpokcumernin-4-

(6-HUTpONUPUANH-3-WIT)-TTUNIepa3UH- 1 - 1] -(4-MeTOKCH-5-(PeHOKCUTTMPUANH-2-UJT)-METAHOHA.
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Bexon: 102 mr (konmuectBennbiii) ESI-MC: m/z=496 (M+H)" R(BOXX): 0,78 mun
(Meton 1)

IIpoueaypa:

IV: IIpomexyrounoe Hurpocoenunenue (1 sxs.) u Pd/C (10%) 8 MeOH nepemerinBarot
B TeueHue 20 4yacoB NMpU KOMHATHOH TemrepaType B arMocdepe Bonopoaa. PeakunonHyo cMmech
KOHLEHTPUPYIOT B BakKyyMe M NpoayBaroT aproHoM. Ocratok ¢unbTpyror uepe3 Llenut® wu
npombiBatoT npu nomoun MeOH. ®@uibTpar KOHUEHTPUPYIOT MPU MOHMKEHHOM IaBJIEHUU U
HEOYMIIEHHBbI MPOAYKT OYHMIIAIOT OOpalieHHO-(Pa30Boil  KOJOHOYHOH xpomarorpadueit

(ACN/Boza, eOuHbIC HIIH KUCJIOTHBIE YCIIOBUS).

Tabnuua 4
IMpouenypsl mist moNydeHus CoequHeHu mo n3ooperennto 81 u 82
Coen. Oo0mas Beixo | ESI-MC | BO)KX | Mertoa
IIpomexyTouHoe
Ne npoueaypa | a % m/z R¢ BI2KX
HHUTPOCOeIHHEHH e N
M+H (MuH.)
81 H o ™ v 47 436 0,75 1
| 3
shsge
o AN K/N =N
\O\N"'O
OI,
82 o o o O v 36 466 0,74 1
S L
T O
e
Coenunenus o usobperenuro 83-89, kak mpaBuiIo, MOMYYAIOT MyTEM B3aUMOAEHCTBHUS
KapOOKCHKHCIIOTHOTO  MPOMEXYTOYHOTO COEIMHEHHUS C AaMUHOBBIM  IPOMEXXYTOYHBIM

COEAMHEHUEM B YCIJIOBHSIX, MOAOOHBIX TeM, KoTopble omucanbl 1isi O6med nponenypst (I) B
Tabnune 3A. Ananus coequHenuit mo nzodpereruro 8§3-89 obodmenHo npencrasieH B Tabmuie
5B.

CuHTe3 NPOMEKYTOUHBIX COeIHHEHHI

4-IT0KCH-5-(PeHOKCUIMTHKOJIUHOHUTPHUII

o
0 @/ ‘ N
F |\ CL 6N
NT eN CH,

K pactBopy 5-¢Top-4-uzonponokcunukonuaonurpuia (500 mr, 3,01 mmons) B DMF (10
MJI), MepeMelInBaeMOMy TpH KOMHATHOH Temmepatype B atrMochepe N, mobaBisitoT (eHom
(339,85 wr, 3,61 mmonb) u KoCO3 (1,25 1, 9,03 MMOJIB), MOJTY4EHHYIO CMECh HArpeBarOT IO

100°C B Teuenme 34. PeakuuMOHHYI0 cMechb 3aTeM paszOaBisioT sTHianeraroM (50 mi),
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NPOMBIBAIOT BOAOW M HACBHIIIEHHBIM COJIEBBIM PAacTBOPOM, CyliaT Haja 0e3BomHBIM NarSOy,
GUIBTPYIOT M KOHHEHTPUPYIOT. OCTaTOK OYMINAIOT KOJOHOYHOW Xpomarorpaduei Ha
CHUJIHKarere.

Boixon: 530 mr (73%) m/z=241 (M+H)".

4-ITOKCH-5-(PEHOKCHITUKOJIHHOBASI KHCJI0TA

SpsaEce
Y o0 ~F P
L g OH

CH, CH,

Cwmech 4-3TOKCH-5-(heHokcunukonuHoHuTpUiaa (530 mr, 2,21 mmons) B 2N pactBoOp
rugpokcuna Harpust (10 mn) nepememmsarot npu 100°C B TeueHne HOYM. PEaKIMOHHYIO CMECH
3areM nogkucisirot 1N pactsopom HCI mist noBenenust no pH=4 u 5KCTparupyrT npu NOMOIIN
DCM (20 mn x2). OOpenuHeHHble OpraHuueckue ¢asbl OTHesIIoT u cymar Hax NapSOu,
(GUABTPYIOT M KOHLEHTPHPYIOT C TMOJYYCHHEM JKEJaeMOro MPOAYKTA, KOTOPBIH MOXKHO
HCIIONIB30BATh O€3 JOMOTHUTENIBHON OUHCTKH.

Beixon: 420 mr (73%) m/z=260 (M+H)*

mpem-byTuan 6-amuHo-4-uukiaonponokcu-1',2",3',6'-rerparuapo-[3,4'-ounupuaun]-

1'-kap6oxcuaart

CH,
H,C 5
H.C 1
° B
Br HSC O/ Z O _—
' At N
0 CH3
H,N (0] ‘.‘t-:}%
3
CH,
CH

K mnepememmBaemoii cmecu S-Opom-4-mukinonponokcunupuanH-2-amuaa (2,1 r, 9,17
MMOJIb), Tper-OyTtunioBoro sdupa 4-(4,4,5,5-rerpamerun-[1,3,2]muokcadoponan-2-min)-3,6-
muruapo-2H-nmupuans- 1-xap6onoBoii kucnotel (4,25 1, 13,75 mmone) u Cs2CO3 (9,0 1, 27,50
MMOJb) B nuokcane (60 mi) u Boxe (12 mu) mpu KOMHATHOH Temmeparype B atMocdepe asora
nobasisirot Pd(dppf)Cl, (200 mr, 0,27 mmons). ITonyuennyro cmech nepemenmBaroT npu 90°C B
TedyeHue 4 yacoB. PeaklinOHHYI0 CMeCh 3aT€M BBUIMBAIOT B JIEASHYIO BONY U 3KCTPArupyroT Mpu

nomom DCM (50 M x3). OO0benuHeHHble opraHudeckue (a3bl MPOMBIBAIOT HACBIIIEHHBIM
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COJIEBBIM PacTBOPOM, cyiuaT Hax O0e3BogHbIM NarSO4, puabTpyroT 1 KOHIEHTpUpYIOT. OcTaToK
OYMIIAIOT KOJIOHOYHOM Xpomarorpaduei Ha CHITHKarese ¢ MoJTyuYeHHEM JKeJIaeMOro MPOAYKTa.
Boixon: 3 r (98%) m/z=332 (M+H)".
mpem-byTun 4-(6-aMHHO-4-1IUKIONPONOKCHITUPHANH-3-HJ1)THNepUAUH-1-
KapOokcuaaT
CH

0 3
CH
Ao A

|

K pacrteopy mpem-Oytun  6-amuHo-4-nmknonpomnokcu-1',2",3",6'-rerparunpo-[3.4'-
OourmmpunuH|-1'-xkapOokcunara (3 r, 9,05 mmons) B EtOH (40 mu) nobasmsror PA(OH),/C (2 1).
[MonyueHHy0 peaKIMOHHYIO CMeCh nepeMemuBaoT npu 25°C B aTMocdepe BOIOpoaa B TEYEHUE
16 gacoB. Katanmuzatop or¢unbrpoBsiBatoT yepe3 Llenut® u GpuipTpaT ynapusaroT 10cyXa MpH
MOHIKEHHOM NaBjieHHH. OCTaTOK OYHINAIOT KOJIOHOYHOW Xpomarorpaduedl Ha CHIHMKaresie ¢
MOJIyUEHHUEM 3KEJIaeMOro MPOAYKTA.

Beixon: 1,8 r (60%) m/z=334 (M+H)".

4-Iuxnonponokcu-S-(nmunepuauH-4-ua)IUPUIAMH-2-aMHH JMTHAPOXJIOPHA

a HSC CH HCI
NH
Ao o

mpem-bytun  4-(6-aMUHO-4-IUKJIOTPOTIOKCUITUP U H-3- W1 ) TUNIEPUAHH- | -kKapOOKCcHIaT
(1,6 T, 4,8 mmonb) pactBopsiror B pactBope HCI(g) B EtOH (10 mut). PeakipioHHyr cMech
MepPEMEIINBAIOT MPU KOMHATHOM TeMIiepaType B TeueHue 2 dacoB. [locne 3aBepiieHus peakiuu
pacTBOpPUTENb YAANSIOT TPU [OHM)KEHHOM JaBiieHud. HeouuineHHbII NPOAYKT 3aTeM
pactuparor B nopomok ¢ EtO ¢ mnonydeHuem kegaeMoro mnpoayKTa, KOTOPBIM MOXKHO
UCTIONB30BATh 0€3 JOMOTHUTEIBHON OUUCTKH.

Beixon: 1 r (90%) m/z=234 (M+H)".

mpem-byTui (4-nponokcunupuanH-2-UiI)Kapéamar



OH O

N X o CH,
N — (8 Tm
N NH, N N O CH

K nepememriBaeMomy pactBopy 2-amunHonupunuH-4-oia (1,25 r, 11,4 mmons) B N, N-
numermnaneramuzae (15 mu) nodasisiroT kapboHat uesus (7,42 r, 22,8 MMOJIb), MPONUIOPOMHUL
(1,24 wmn, 13,6 mmonb) u wmomua uesuss (2,95 r, 11,4 mmonp). IlonydeHHyr0 cMech
nepememuBaroT npu 100°C B teyenne 1 gus. K peakunoHHOW cmecH NOOaBISIOT OU-mpent-
Oyrunaukapbonar (2,74 r, 12,6 mmonp) u nepememnsator npu 100°C B TeueHune 16 4acos.
Peakunonnyro cmech paz0asisiroT Bopoi (20 min) u skcTparupyrot npu nomoiu EtOAc (50 mu).
@a3pl pasgenstOT U OPraHUYECKUN CJIOM KOHLEHTPUPYHT. HeouuieHHyro cCMech OYHUINAOT
KOJIOHOYHOH Xpomartorpadueii Ha CHIIMKarese ¢ MOJy4YeHHEM JKeIaeMOro MpOaAyKTa

Breixon: 787 mr (27%) m/z=253 (M+H)".

mpem-byTuia (5-6pom-4-nponoKcHNUPUANH-2-HI)Kapdamart

Hso\/\o H3C\/\O

X H,C X o H.C

DS PP %

N7 N7 07 e, N" N7 07 cH,
H H

Br

K nepememmBaemomy pactBopy mpem-0yTun (4-npOnoKCUNMUpUANH-2-UI)kapOamaTa
(0,79 1, 3,11 mmonb) B ykcycHoH kucnore (5 mu) nobasistor opom (0,40 T, 2,49 mmonsb, B 1 mn
YKCYCHOH KucnoThl) 1o karmmsiM rpu 0°C. Uepes 0,5 4 1o0aBisOT AOMOIHUTEIBHOE KOJIUYECTBO
YKCYCHOM KHCJIOTHI (8 MIT) M pEaKIIHOHHOW CMECH JAI0T HArPeThCsl 10 KOMHATHON TEMITEPaTyPhL.
Uepes 1 4 cMechb KOHLEHTPUPYIOT U OYHIIAIOT KOJIOHOYHOH Xpomarorpaduell Ha CHIIMKaresie ¢
HOJTyYeHHEM XKeJIaeMOTr0O POAYKTA.

Breixon: 255 mr (31%) m/z=331 (M+H)".

mpem-byTun 6-{[(mpem-0yToxcn)kapoonunn]amuno}-4-nponokcu-1',2",3',6'-

Terparuapo-[3,4'-ounupuaun]-1'-kapoéoxcuiaar

x 0 —

| N/ NJ’I\Ok

K pacrBopy mpem-6ytun (5-6pom-4-nponokcunupuans-2-uin)kapoamara (254 mr, 0,77

CH,

O
Br

MMOJIb) B JuOkcaHe (4 wmu) pnoOaBisaroT Tper-OyTmioBelii 3¢up 4-(4,4,5.5-terpameru-
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[1,3,2]nuokcaboponan-2-un)-3,6-nurunpo-2H-mupunus-1-kapodonosoit kucnotsel (596 mr, 1,93
MMOJb),  KapboHar  Hatpus (2M  BomHelmi  pactBop, 0,77 wmm) wm [l 1-
ouc(nudenmnpochuno)peppoueH |-nuxnopnamiaauii(ll) (56 mr, 0,077 mmons). PeakunoHuyro
cmech nepeMernBaroT npu 100°C B Teuenue 244. Peakimonnyto cMech pasdasisitoT EtOAc (10
M) 1 QUIBTPYIOT uepe3 cioit ¢punbTpyromero aredra SuperCell. @uubTpar KOHUEHTPUPYIOT U
OYMIIAIOT KOJIOHOYHOW Xpomarorpad el Ha CHIMKArese ¢ MoJly4eHNEeM JKeJlaeMOro IPOAYKTA.

Brixon:333 mr (konudecTBeHHbIi) m/z=434 (M+H)*.

mpem-byTun 4-(6-((mpem-6yToxkcukapOoOHHI)aMHUHO)-4-NPONOKCUNTHPUANH-3-

wi)nunepuanH-1-kapooxcuaar

CH ne §s
HCo] ° ¢
sl CH, H C>I\o CH,
H, ™ "o [ 2 %\
0~ N o
07N 0
- . S H,C
X, o HG ; 7 cH
L N )<CH3 N7 NJ\O cH,
NT TNT o7 e, H ¢
K mpem-0y T 6-{[(mpem-OyToxcu)kapObormi|aMuHo }-4-nponokcu-1',2",3',6'-

terparunpo-[3,4'-ourmpunuH]-1'-kapookcunary (333 mr, 0,77 mmonp) B EtOH (18 mur) u EtOAc
(3 M) nobaBnsAIOT TUAPOKCHN Nauianus Ha yraepone (20% snaru, 27 mr). PeakiunoHHy0 CMech
nepememnBaroT B armochepe Bomopona (43 ¢/moiim’(3,023 kr/cm’)) B Tedenne 3 aHell u
¢unbTpyror uepe3 ¢unbTpyrommii areHT SuperCell. @unbTpar KOHLEHTPHPYIOT IIpHU
MOHMKEHHOM JaBJIEHHUH C ITOJIyYE€HHEM KeJJaeMOT0 MPOIYKTaA.

Boixon: 330 mr (98%) m/z=436 (M+H)".

5-(Iunepuann-4-ui)-4-NponoKCUNUPHIAHH-2-AMUH JUTHAPOXJIOPUHA
CH
HC] ° CH,
CH
H30>ko [

3
[ HN 0

07 N o) HCI
| = o HG
CH Z HCI
z )< : N~ “NH
N HJ\O CH, ?

K mpem-Oy T 4-(6-((mpem-OyTOKCHUKapOOHIIT)aMUHO )-4-TIPOTIOKCUITHPHIUH-3-
wn)nunepuaus- 1-kapookcunary (330 mr, 0,76 mmonb) B muxjopmeraHe (2 mi) 100aBISIOT
pacteop HCI B nuokcane (2,00 miu, 4M, 8,0 MMoib). PeakimoHHYI0 CMeCh NEepEeMELINBAOT B
TedeHue 16 4 u koHUeHTpupyroT. OctaTok pactuparoT B nopoumok ¢ DCM u cymar B Bakyyme ¢
MOJIyYEHUEM 3KEJIaeMOro MPOAYKTA.

Brxon: 233 Mr KOJIMUECTBEHHBIN.

4-Iroxcu-5-(munepuany-4-ua)nupuaAMH-2-aMHAH JUTHADOXJI0OPH/
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CH,
OH N HN o
5 crammi HCI
» »
= ~ HCI
N”" “NH, N™ "NH,

4-Jtokcu-5-(nunepuanH-4-nn)MUpUINH-2-aMUH AUTHAPOXJIOPU MOXKHO CHHTE3UPOBATh
AHAJIOTHYHO TPOTOKOJNY Ui CHHTe3a S-(nmunepuanH-4-ui)-4-nponoKCUTUPUANH-2-aMHHA
IUTHAPOXJIOpUAA. AJIKMIMPOBAHUE 2-aMHUHONUPUANH-4-0Ja STHJIOPOMUIOM M TMOCIENYIOINast
Boc-3ammura nmpuBogut k oOpazoBanuro mpem-OoyTun N-(4-3ToKcunupuanH-2-ui)kapbamara.
bpomupoBanue mpem-0ytun N-(4-3TOKCUNHUPUINH-2-M)KapOaMaTa TPUBOAUT K CHUHTE3Y
mpem-6ytun (5-6pom-4-3Tokcunupunne-2-min)kapdbamara. [locnenyromee B3aUMOAEHCTBUE C
TpeT-OyTuioBbIM 3dupom 4-(4,4,5,5-terpamernn- 1,3,2]nnokcaboponan-2-mn)-3,6-nuruapo-2H-
NUPUANH-1-KapOOHOBOW KHCJIOTBI TNPHBOAMT K oOpasoBanuio mpem-0ytun 6-{[(mpem-
OyTokcH)kapOoHwI |aMuHO } -4-3ToKCcH-1"2",3",6'-TeTparunpo-| 3,4"-ounupunux]- 1 '-kapbokcunara.
Ha W (1% 011551 cTagnu mpem-0yThi 4-(6-((mpem-OyTOKCUKAPOOHMIT)aMUHO)-4-
STOKCHITUPUINH-3- W) TUIEePUINH- | -kapOokcuar MOJTYYaOT nyTemM THAPUPOBAHMSL.
Otwenyienne 3amuTHON rpynmel Boc mnpuBogur k cuHTE3Y 4-3TOKCU-S-(mumnepunanH-4-

W) IUPUINH-2-aMHUHA TUTUAPOXJIOPHIA.

mpem-byTnia 3-(6-aMmuHONMMpPUAA3ZHH-3-1J1)-8-a3a0u1HK10[3.2.1]0KT-2-eH-8-
KapOokcuIaT
H.C
CH,
H,C CH, ©
2 el
H.C g
o + B H,C 0 N
| ~ —_ =
~
No. =
No o N NH, g
7]/ CH, Y NH,
o
He CHe
K mpem-0y T 3-(4,4,5,5-Terpamerun-1,3,2-muokcaboponan-2-mi)-8-

azabuumkio[3.2.1]-okr-2-eH-8-kapbokcunary (1,93 r, 5,75 mmonp) u 6-Opomnupuaasus-3-
amuny (1,00 r, 5,75 mmone) B 1,4-nuokcane (25 mi) nobasnstoT BogHbld pactBop 2M NaxCOs3
(11,5 mn, 23,0 mmonb) u karammsatop Xphos 27° mokonenust (136 wmr, 0,17 mMmonb).
PeakiioHHy10 cMech JerasupyroT aproHoMm U nepemeuinsatoT rnpu 100°C B TeueHue 2 4acos.
Bce neryune BemecTBa BBINAPHBAIOT IMPH TOHMKEHHOM JAaBlIeHHH. HeouMIeHHOEe BEINecTBO
OYMIIAIOT Xpomarorpadueil ¢ HOpMaNbHOH (Pa3oil ¢ MOJIyd4eHHEeM YKa3aHHOTO B 3arojOBKE
COEIMHEHUSI.

Boixon: 0,80 r (46%) ESI-MC: m/z=303 (M+H)"

mpem-byTni-3-(6-amuHonupuaasun-3-ui)-8-azadunuxiao[3.2.1Jokran-8-

KapOokcuaaT
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CH, O H.C
H,C
H,C © N
H,C o N

— /
)
N
N NH,
N,
K mpem-OyTiin 3-(6-amuHONIMPUAA3HH-3-111)-8-a3a0umkio[ 3.2. 1 JokT-2-eH-8-

kapookcunary (0,80 r, 2,65 mmons) B MeOH (30 mur) nobasnstor Pd/C (250 mr) B atmochepe
a3ora. PeakMoHHYI0 CMeCh JerasupyroT U THAPHPYIOT B aTMochepe Bogopoaa npu 3 Gap mpu
KOMHATHOW TeMIepaType B TeueHHe HOYH. PEakLIMOHHYI0 CMeCh (PHIIBTPYIOT U KOHLIEHTPUPYIOT
NPY TIOHW)KEHHOM JIaBJICHHH.

Breixon: 800 mr (konuuectsennsiii) ESI-MC: m/z=305 (M+H)*

6-{8-A3a0uumkio[3.2.1JokTan-3-ua jnupuAA3HH-3-aMUH TUTHAPOXJIOPHU
CH, © HCl

Hac>‘\ )J\ i

H,C o} N

3 Z HCl
= | N
\ N NH,
Y NH,

K mpem-0yTun 3-(6-amuHONIMpHUa3uH-3-m)-8-a3adunmkio[3.2. 1 Jokran-8-
kapbokcuary (800 mr, 2,63 mmonb) B coorBeTcTByIomeM oobeme DCM nobasisitor 4M HCI B
1,4 nuoxcaHe ¥ mepeMEelIUBAKOT MPU KOMHATHOH TEMIIepaType N0 3aBeplLieHHs peakuuu. Bce
JIeTy4Hre BELeCTBA BBINAPUBAIOT MPU IOHUKEHHOM JaBJIEHUH.

Boixon: 700 mr (96%) ESI-MC: m/z=205 (M+H)*

2-Xnop-5-¢prop-4-MeTOKCHNTUPUIHH

H.C.
OH 37N
F
X F ’ .
o
=
N Cl N cl

K 2-x7n0p-5-¢pTopmupunun-4-ony (1 r, 7,05 mmons) u KoCOs (1,27 1, 9,16 MMonb) B
DMF (10 mn) noGammsror monmeran (1,15 r, 8,13 MMonb) mpu KOMHATHOH TemImeparype.
[TonyueHHYIO pPEaKLMOHHYIO CMECh NMEPEMEIINBAIOT NPH KOMHATHON TEMIIEpaType B TeueHue 2
4yacoB. PeakiinoHHy0 cMech pa30aBisiroT Bomoi (20 mur) u 3KCcTparupyroT npu nomomu EtOAc
(30 M1 x2). OObenuHEeHHBIE OpraHnYecKre (Pa3bl MPOMBIBAIOT BOAOW U HACBHIIEHHBIM COJIEBBIM
pactBopoM, cymar Hax 0e3BogHbIM NapSO4, QUIBTPYIOT U KOHLEHTPUPYIOT MPH IMOHIKEHHOM
nasneHnH. OCTaTOK OYHMINAIOT KOJIOHOYHOHM XpomaTorpadueil Ha CHIIMKareje C MOJy4YeHHEM
JKEJIAeMOT0 MPOAYKTA.

Bexon:1 r (91%) m/z=162 (M+H)*
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5-®r1op-4-MeTOKCUNUKOJIHHOHUTPHUI
H,C«

0 Hsc\o
|

K 2-xnop-5-¢rop-4-merokcunupuauny (1,0 r, 6,2 Mmons), unanuny nusaka (800 mr, 6,8
mmosb) U dppf (34 wmr, 0,62 mmons) B DMF (10 mu1), mepeMeuinBaeMbIM NpPU KOMHATHOMN
Temneparype B armMocepe azora, nobasnstoT Pdy(dba); (56 mr, 0,62 MMmonb). PeakuoHHy0O
cmech nepememnuBaroT npu 150°C B atMocdepe a3ora B TeueHue 3 4acoB. PeaklIMOHHYIO CMeCh
3areM pasbaBror Bomod (30 mur)) u skcrparupyroT mpu nomomu EtOAc (30 mu x2).
OObennHeHHbIE OpraHnYeckue (a3bl MPOMBIBAIOT BOAOH M HACBHILIEHHBIM COJIEBBIM PACTBOPOM,
cymar Hag 0e3BogHbIM NapySO., QUIBTPYIOT M KOHIEHTPUPYIOT NMPH NMOHMWKEHHOM JIaBJICHUH.
OcTaTok OYMINAOT KOJOHOYHOH XpomaTorpadueil Ha CHIIMKAareje C MOJYYSHHEM JKEJIaeMOTrO
NPOAYKTA.

Beixon: 700 mr (74%) m/z=153 (M+H)".

4-Metokcu-5-(4-(tpudropmernn)peHOKCH)THKOTHHOHUTPHI

H,C

o HCo

F

K 5-¢Top-4-merokcunukoaunonutpmiy (700 mr, 4,6 mmonbs) B8 DMF (10 mut) noGasinsiror
4-(tpudropmermn)penon (746 mr, 4,6 mmonn) u KoCO3 (636 mr, 4,6 MMonb). Peakimonnyro
cMmech nepemernnBatoT npu 100°C B Teuenue 16 yacoB. PeakunoHHy0 cMech pa30aBisitoT BOAOH
(20 mu) u sxcrparupyroT npu nomornu EtOAc (20 mn x2). OObeanHeHHbIe OpraHudeckue (hasbl
O0BETUHSIIOT, TIPOMBIBAIOT BOJOW M HACBILIEHHBIM COJIEBBIM PACTBOPOM, CyIIAT Haa OE3BOIHBIM
NaSO4, GuIbTPYIOT W KOHUEHTPUPYIOT TNPU MOHMKEHHOM aaBieHuu. OCTaTOK OYHUINAKOT
KOJIOHOYHOH XpomaTorpadueli Ha CHITMKarese ¢ IOJIy4eHHEM JKeJIaeMOro MPOIYKTa.

Beixon: 11 (80%) m/z=295 (M+H)".

4-Metokcu-5-(4-(tpudpropmernit)peHOKCH)THKOTHHOBASI KHCJI0TA

H.C
~ H.Co
o Cg
o
| SN 0._AL
7> e »
F,C N F.C N" COOH

3

K pacteopy NaOH (1,6 r, 40 mmonb) B Bome (20 mi) noOaBistroT 4-meTokcu-5-(4-
(tpudropmern)peHokcn)mukomuHoHUTpUn (700 wmr, 2,4 Mmonb). PeaknmoHHYIO cMech

nepememnBatoT mpu 100°C B TeueHne HOUU. PeakIIMOHHYIO CMeCh MOAKUCISIIOT pacTBopoM 6M
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HCI nns nosenenus no pH=2, sxcrparupyroT npu nomoutu EtOAc (30 mn x2). OOpenuHeHHbIE
opranuyueckue (¢asbl MPOMBIBAIOT BOMOH M HACBHIIIEHHBIM COJIEBBIM PAacTBOPOM, CYyLIAT Ha
6e3BogHBIM NaySO4, QUABTPYIOT U KOHIEHTPUPYIOT NPU NOHM)KEHHOM JaBJIEHUH C MOJyYeHUEM
HEOYMIIEHHOTO  NPOAYKTa, KOTOPBIH  MOXKHO  HCIOJb30BaThb  HEMOCPENCTBEHHO  Oe3
JOTIOJIHUTEJIbHON OYHCTKU,

Boixon: 700 mr (94%) m/z=314 (M+H)".

2-Xsop-5-propnupuaun-4-o.

OH
F F
] — g
N el N el

B armocdepe asora npu -78°C k nepeMemmuBaeMOMy pacTBOpPY 2-XJOp-3-Groprnupuayta
(5,0 1, 38 mmonp) B Terparuapodypane (50 mi) 1oOaBISIFOT IUU3ONPONTMIAMUA JTUTHS (24,7 M1,
49,4 mmonb, 2M B Terparuznpodypane) no xamisiM B TedeHne 30 MuH. PeakunoHHYIO cMech
nepememnBaroT npu -78°C B TeueHwe 2 YacoB. 3areM A00ABISIFOT MO KallisiM PacTBOP
Tpumetmioopara (7,9 r, 76,03 mmons) B Terparuapodypane (10 min) B reuenne 20 muH. [locne
n00aBJIEHUs PEAKIIMOHHYIO0 CMECh IEPEMELITNBAIOT P KOMHATHON TEMITEpaType eIle B TeUeHUEe
2 4dacoB. PeakumonHyro cMech oxjaxkaaroT 10 0°C u mo0aBisiOT YKCYCHYIO KUCIOTY (6,5 mi).
Peakimonnyro cmech nepememuBaroT npu 0°C B teuenue 30 muH. J00aBnsOT MO KarjsiMm
nepokcun Bogopona (11,5 mu, 30% pacrop) mpu 0°C. PeakUMOHHYIO CMeCh MEepPEeMeIInBaIOT
IpY KOMHATHOHM TeMIlepaType B TEUYEHHE HOUYM. PEakIMOHHYI CMEeCh TacsT HACbILEHHBIM
BOIHBIM pacTtBopoM NaS,04. K peaximonnoit cmecu nobasmsaror SN pacrsop HCI. Ilocne
skcTparupoBanusi npu nomomu EtOAc (50 mn x3) oObennHeHHble opraHuueckune (asbl
IPOMBIBAIOT BOAOH M HACBHIIEHHBIM COJIEBBIM PAaCTBOPOM, cymiaT Hax Oe3BomgHbIM NaxSOs,
GUIBTPYIOT M KOHLUEHTPHPYIOT TMpPH MNOHIDKEHHOM pAaBieHuu. OCTaToOK — OYMINAIOT
xpomarorpadueli Ha CUIMKarese ¢ NOJyYeHHUEM JKeIaeMOro IPOIyKTa.

Breixon: 3,8 r (68%) . m/z=149 (M+H)".

2-Xnop-4-3ToKCH-5-pTOpNUPHIANH

OH 0”7 CH,
Fe A Fe A
» |
N e N~ el

K 2-xnop-5-¢proprmupuann-4-ony (2, 3,0 r, 20,33 mmonb) u kapbonaty cepedpa(l) (8,4 r,
30,50 mmonp) B DMF (50 min) mobasnstroT nogstad (9,51 r, 61,00 mmons) npu 0°C B atmochepe
a3oTa. PeaklMOHHYIO CMeCh MEePEMELINBAIOT MIPH KOMHATHON TeMIIepaType B TEUEHHUE 3 YacCOB.
Peakunonnyro cmech 3ateM pasOasisror sTwinaneratroM (100 M) ¥ ImpOMBIBAIOT BOXOH U
HACBHIIEHHBIM COJIEBBIM pPAacTBOPOM, cymmaT Hax Oe3BoaHbIM NaxSO4, GuIbTpyloT 1
KOHIIGHTPUPYIOT ~ TNpPH  MOHWXKEHHOM  jAaBieHMH. (OCTaToK  OYHMLIAIOT  KOJOHOYHOM

xpomaTorpadueil Ha cunukarese ¢ NOJy4eHHEM JKeJIaeMOro MPOAYKTa.
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Breixon: 3,0 r (84%) m/z=177 (M+H)".
4-JTOKCH-5-PTOPNUKOIHHOHUTPHUI
/\ /\

0~ “CH, o CH,
F
F I x AN
-
N/ cl N CN

K 2-xn0p-4-3Tokcu-5-¢propnupununy (300 mr, 1,71 mmons) 8 DMF (10 M) noGasisitoT
auimaHounHK (141 wmr, 1,2 mmons), uuHk (22,3 mr, 0,34 mmons) u Pd(dppf)Cl, (50 mr) B
atMoc(epe as3ora. PeaknuoHHyr cmech nepevemmuBaroT npu  150°C B TeuyeHwe 3u.
Peakunonnyro cMmech pa30aBisifoT sTmianeratoM (50 Mit), TPOMBIBAIOT BOAOW M HACHIIEHHBIM
COJIEBBIM pPACTBOPOM, cymar Hajx 0e3BomHbiM NapSOs, QUIBTPYIOT M KOHLEHTPUPYIOT IPH
MOHIKEHHOM NaBjieHHH. OCTaTOK OYHINAIOT KOJIOHOYHOW Xpomarorpadueil Ha CUIHKarene C
TIOJIYYEHUEM JKEJIAEMOTO TIPOIYKTA.

Boeixon: 220 mr (78%) KX-MC: m/z 167 [M+H]".

4-J1okcu-5-(4-PpropdheHOKCH)THKOIMHOHUTPUII

L O
F N T F ] = CN
| L

A
N"" "cN CH,

K 4-¢propdpenony (202 mr, 1,81 mmons) u KoCO3 (249 wr, 1,81 mmons) B DMF (5 mn)
n00aBysAOT  4-3TOKCU-S5-pTopnukonuHOHUTpUA (200 mr, 1,2 MMonb) OXHOW MOPLUEH.
Peakumonnyo cmech nepememnBatoT npu 100°C B teuenue 3 uacoB. Ilocne oxnaxaeHus
PEAKLMOHHYI0 CMeCh pa30aBisIOT dTHianeTatoM (20 M), IPOMBIBAIOT BOAOH M HACHIIEHHBIM
COJIEBBIM PAcTBOPOM, cymiar Hax Oe3BomgHbIM NarSOs, QUIABTPYIOT M KOHLEHTPUPYIOT HpPHU
MOHIKEHHOM JaBjieHHH. OCTaTOK OYHINAIOT KOJOHOYHOW Xpomarorpadueil Ha CUIMKarese ¢
MOJIyYEHHEM 3KeJIaeMOro MPOAYKTa.

Beixon: 220 mr (71%) m/z=259 (M+H)".

4-J1okcu-5-(4-propdeHOKCH)TUKOIHHOBASI KHCJI0TA

O, —
F OI\ CN I\CH3 o

CH,

Cwmecp 4-3T0KCH-5-(4-pTopdhenokcn)mukomuHoHuTpIiIa (500 mr, 1,94 MMoub) B BOOHOM
pactBope 2N ruapoxkcuna Hatpus (10 mi) nepememusator npu 100°C B Teuenune nouu. [locne
OXJIAKIEHUS] PEaKLIMOHHYI0 cMech MoAKHUCIsFoT 1N BogabM pactBopoM HCI s nosenenust no
pH=4 u skcrparupyrot npu nomout DCM (20 mn x2). OObenuHeHHbIe OpraHudeckue (asbl
IPOMBIBAIOT BOAOW M HACBIIIEHHBIM COJIEBBIM PAacTBOPOM, cyliar Haja 0Oe3BomHbIM NarSOs,

(GUIBTPYIOT M KOHLEHTPUPYIOT NPH TMOHMKEHHOM JaBJICHUU C IOJYyYeHHEM HEOYUIIEHHOTO
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JKE€JIaeMOTr0 MPOAYKTA.
Boixon: 490 mr (91%) m/z=278 (M+H)".
Tabmua 5S5A

[lpouelypH OJA IIOJIYYEeHMS COeOMEEHMM 1o M300peTeHMi B83-89

Coea. | AMuHoBoe KapBoKCHMKNCIOTHOS Obwan Brixon
NPOMEKYTOHOE
Ne NPOMEKYTOUHOE COeAHHEHHE npoueaypa | %
coefHHEeHHe
B3 H.C I 32
HN 3 \| 0]
o
HCI @\ ﬁT/U\OH
. N
C
84
/A (|:|.|3 0 I 33
HN 0 S
HCl
® L LAHL
HCI 2 N
N7 NH, o
85 I 33
HN 0" cH, ¢Hs o
O
HCl s ©\ ﬁHLOH
Ho N S, o AN
86 N o ~-CH gH3 0 I 20
® L @A"”
HCl
HO N7 NH, o XN
87 HN 0" cH, cH, o I 18
F.C N o
Hel AN
88 HN rCHa o I 21
F o] =
HCI [ ©oH
o AN
89 " SO I 15
Na F 0
Hel [N \©\ A oH
Hoo O hm, o N
Tabmuna 5B

AHanuTUYecKue NaHHbIe I COeNUHeHnH 1o n3obdperennto 83-89

Coen. Ne ESI-MC m/z, M+H" B2)KX R, (Mun.)
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83 420 0,79
84 461 0,84
85 450 0,83
86 463 0,84
87 518 0,97
88 438 0,80
89 465 0,82

Obmue npouenypsr:

[Tpouenypsl anst monydeHHss COeAMHEHWH mno wu3odpereHmo 90 u 91 0000meHHO
npencrasieHbl B Tabmune O0A. AHanu3 coenuHeHHi no m3obperenuo 90 u 91 obobmeHHO
npencrasieH B Tabmuie 6B.

V: K kap6onosoii kucnore (1,0 3kB.) (IpOMeKyTOUHOE COEAMHEHHE 2 B CICIYIOLICH
tabmune 6A) B DMF nob6asnsror DIPEA (3,0 3xB.) 1 HATU (1,0 5kB.) U peakIMOHHYIO CMECh
nepeMeInnBaroT B TedeHrne 30 MUHYT Ipu KOMHATHOH Temneparype. JlodasmsroT amuH (1,0 3kB.)
(mpomexkyTouHOe coenmHeHMe 1 B cieayromeid Tabmuie 6A) W PEaKIHOHHYI0 CMeCh
NepeMeIInBalOT B TedeHue HOud. OTQUIBTPOBAHHYK PEAKLHOHHYI0 CMECh OYHIIAIOT
oOpameHHO-(a3oBoli  koysoHO4YHOU xpomarorpadueii (ACN/Boma+TFA wunm  mienodHsle
yCJIOBUS).

Tabmua 6A
Ofmre HOpOUeNypPH IJId TOJIyUeHMA COeOMHEeHMNM 1o M3ofperTeHMrin 90 u

91

aMHH KapGoHOBAA KHCIOTA OGmasn
Coea. Boixoa
N (mpomeRyTOUHOE {IpOMESKYTOYHOE COeJHHEHHE | Mpouexy o
] (]
coeTHHeHHe 1) 2) pa
°10] i HCl v 55
HC e F CH,§ oH
CcH F O [ o
3
N SN
N._z o
NH,
o1 N Ha v 31
HCl gk o]
Io) F S OH
N* “CH, h /C])L
| | =N
N o]
NH,
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Tabnnua 6B
AHanuTHuecKue JaHHbIE Ui COeAMHEHUH 1o n3odpereHuro 90 u 91
ESI-MC
Coen. Ne . BIKX R¢ (MuH.)
m/z, M+H
90 488 0,86 (Meron 7)
91 474 0,87 (Meron 7)
Coennnenus 92 u 93:
TFA €0J1b 4-metokcu-5-[1-(4-meToxcu-5-{[3-(Tpudropmernn)-
HHMKJI00YTHJI|MeTOKCH} -MHPUAHH-2-KAPOOHII)TUNePUAHH-4- W | MU PUAHH-2-aMHHA
CH,
FJ S NH
g = 2
|
O
F F 9 Z
F HO £ CH, 0
F HN o
Oy +
3 —_—
Ol/ o * g | i CH,
(‘3H3 o oo N NR E Oz | NH,
Oy XN
e} ‘ P N

4-Metokcu-5-(3-TpudTopMeTHI-IUKIO0yTHIIMETOKCH )-ITUPUAUH-2-KapOOHOBYIO
kucnoty (40 mr, 0,13 mmons), DIPEA (113 mxu, 0,66 mmons), HATU (54 wmr, 0,144 mMonb) u 4-
METOKCH-5-(TUnepuanH-4- 1) MupuanH-2-amMus quruapoxiopun (37 mr, 0,13 mmons) B8 DMF (2
MJI) TIEPEMEININBAIOT B TEYEHHWE HOYM IIPU KOMHATHOH Temmeparype. PeakIMOHHYIO CMech
OUYMINAIOT  oOpameHHO-(a30Boi  KoJoHOUHOW — Xpomarorpadueri  (ACN/BomatTFA) ¢
HOJTy4eHHeM 000X CTEPEON30MEPOB.

Beixon: coenunenue 92 (tpanc-uzomep): S mr (6%) BOXKX Ry 0,50 mun (Merton 12) u
coennaenue 93 (uuc-m3omep): 8 mr (10%) BOXKX Ry 0,48 mun (Meton 12), ESI-MC: m/z=495
(M+H)*

Coennnenue 94:

4-Metokcu-5-{1-[4-meToxcn-5-(3,3,3-TpudTop-2-MeTHINPONOKCH ) THPHIAHH-2-

KapOoHuI|nunepuanH-4-UI} MMPUAHH-2-AMHUH

CH
F 3
F RF S NH
LCH, F = 2

o HN o) I

H.C I N H.C O | =N N
+ X —
s OH
0 Hel P o0 SF N
CH, © o N, (|3H3 o}

4-Metokcu-5-(3,3,3-1pudTop-2-MeTHIPONOKCH ) TUPUANH-2-KapOoHoByr0 Kucnoty (110



124

mr, 0,39 mmonb), DIPEA (271 mkn, 1,58 mmons), HATU (150 wmr, 0,39 MmMoib) u 4-MeTOKCH-5-
(munepunnH-4-un)nupuanH-2-amue  guruapoxmnopun (121 mr, 0,43 mmons) B DMF (2 mn)
NEPEMEIINBAIOT B TEUYEHUE 2 4YaCcOB NpPU KOMHATHOW Temmeparype. PeaklMOHHYKO CMeCh
OUHIIAIOT 0OpaIeHHO-(Pa30BOM KOJOHOUHOH XpoMaTorpadueil.

Beixox: 110 mr (60%) ESI-MC: m/z=469 (M+H)" BOXXX R: 0,71 mun (Meton 13)

JHAHTHOMEPBI 4-merokcu-5-(1-{4-meroxcu-5-[3,3,3-rpudrop-2-
METHJINPONOKCH | MHPUANH-2-KAPOOHUT} MU PUANH-4- 11 )-TUPUANH-2-aMuHa (94):

4-Metokcu-5-(1-{4-meroxcu-5-[(25)-3,3,3-Tpudrop-2-MeTHINPONOKCH | T PUAUH-2-
KapOooHW I} nunepuaun-4-ui)-nupuaun-2-amun u  4-Merokcu-5-(1-{4-meroxcu-5-[(2R)-
3,3,3-Tpu¢Top-2-MeTHINPONOKCH | MUPHIANH-2-KAPOOHUT} UM ePUANH-4- U1 ) IUPUAHH-2-
AMUH

CH,
F r |
|
o
H,C | &SY N
s s
|
CH, o

| +
e F

CH,
E |
|
b b . N
wh 0O
H,C | N N
N
o =z
CH, o

4-Metokcu-5-{1-[4-merokcu-5-(3,3,3-TpudTop-2-MeTUIIPONIOKCH ) TUPUIUH-2-
KapOoHW | nunepuauH-4-un jmupunuH-2-amua - (292 mr, 0,62 MMonb) 3aTeM  pasaessuid
XUpaIbHON cBepXKputHdeckoil QumronnHol xpomartorpadueri (CPX, CBEpXKPUTHYECKUN
nuokcun yriepona/20 MM NHj; B EtOH, Chiral ART,® Amylose-SC 20x250 mm, 5 MkM) ¢
NoJiydeHHeM o0OuX SHaHTHOMepOoB 94a (mepBas smoupyemas ¢pakuusi) u 94b (BTOpas
smoupyemasi ppaxuus). CTepeoXuMusi MPUCBOEHA CITyYaitHbIM 00pa3oM.

Boeixon: 70 mr (48%, coenunenue 94a; R 5,69 mun) u 74 mr (50%, coenunenne 94b; Ry:

6,23 MuH)
S5-I'mapoxcu-4-MeTOKCUNUPUAUH-2-KAPOOHOBASI KHCJI0TA
o O
H,C 0. HO S %o
SIS T G- A | 3
N~ N~ o

Br

Iuppoxcun xanwmst (6,28 r, 111,98 mmonb) B 50 M1 BonbI JOOABJISIFOT K METHIT S-Opom-4-
METOKCUIHPHUANH-2-KapOokcunarty (5,00 r, 20,32 mmonb) B 1,4-auokcane (50 mu). JlobaBnsroT
nu-mpem-0ytun-(2°,4° ,6’-rpunzonponui-3,4,5,6-rerpamerun-ondennn-2-un)-pocpan (1,57 r,

3,27 mMmoub) U Tpuc(nubenswinaeHaneToH )aunamiaanii(0) (949 mr, 1,04 mmons) B atmochepe
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aproHa. Peakinonnyro cMmech nepememnBatoT npu 100°C B Teuenue 24. PeakiMOHHYIO CMeCh
(GUIBTPYIOT U KOHLEHTPUPYIOT MPH MOHWKEHHOM AaBiieHHH. OCTAaTOK MOIKUCISIIOT PacTBOPOM
4M HCI u tBepnoe BemecTso GuibTpyroT. JKuakyro ¢asy KOHIEHTPUPYIOT U OCaTOK COOUPAIOT,
NPOMBIBAIOT U CyIIAT.
Bexon: 2,61 r (76%) ESI-MC: m/z=170 (M+H)"*
6-[4-(6-AMuHO-4-MeTOKCHNUPHAHH-3-WI)unepuauH-1-kapoonun|-4-

MEeTOKCHIIHPHANH-3-0.1

HN o Q HC™ Y7 N ?
O. N
| X + Hojjij CH, e HOTS | =
HCl
N .= P
s
HCOL S i, OH N~ “NH

K S-ruppokcu-4-merokcunupuans-2-kapoonosoii kuciore (100 mr, 0,59 mmons) 8 DMF
(5 min) noGasmsiror DIPEA (407 Mk, 2,36 MMOITb) B 4-MeTOKCH-5-(TUTNIepUANH-4-1IT) TUPUANH-2-
amuH auruapoxyopua (331 mr, 1,18 mmons). 3arem nodasisror HATU (225 mr, 0,59 mMons).
PeakunoHHYI0O CMeCh NEpPEeMElINBAIOT B TEUEHHE HOYM NP KOMHATHOH TeMmmepaTrype u
OYMINAIOT OOpameHHO-()a30BOl KOJOHOYHOH Xpomarorpaduell ¢ MOJy4YeHHEM YKa3aHHOTO B
3aroJIOBKe COCTUHEHUSI.

Boeixon: 140 mr (66%) ESI-MC: m/z=359 (M+H)* R(BOXX): 0,61 mun (Meton 10)

OO0umue npoueaypsi:

IIpouenypa ans nony4deHus coenuHeHus 95 no n3odpereHno 0000IIEHHO MPEACTaBIeHA
B Tabnune 7A. Ananu3 coequHeHust 95 o u3oOperenuto 0000MEeHHO mpeacTasieH B Tadmuie
7B.

VI:

K 6-[4-(6-aMuHO-4-MEeTOKCUTTUPUANH-3- 1T ) TUNEepUIUH- 1 -kapOoHwIT]-4-
MeToKcunupuanH-3-oiy (1,0 3kxB.) (mMpoMekyTOYHOE coequHeHue 2 B cienyroeii Tadmume 7A)
B IMOKCaHe N00aBISIFOT ciupT (2,4 3KB.) (MPOMEKYTOYHOE coequHeHue | B cienyroimeii Taduie
7A), TPP (2,7 3xB.) u DTAD (2,5 3xB.). Peakunonnyto cmech nepememuBaroT npu 60°C B
teyeHue 4. Ecnm peakuusi moka3bIBaeT MOJHYIO KOHBEPCHIO, PEAKIIMOHHYI) CMECh OYHIIAIOT
oOpateHHO-(a30Boi KOOHOUHOH Xpomarorpadueii (ACN/Boga+TFA).

Ecnu peakuusi He MOKa3bIBA€T 3aBEPLICHUS, TOOABJSIIOT JOMOJHHUTEIBHOE KOJHMYECTBO
TPP (2,7 5xB.) u DTAD (2,5 3kB.) 10 Tex nop, noka He npousoiiner kousepcus. [Tocne kaxxnoro
no0aBJIeHHs pEAaKLIMOHHYIO cMech nepeMeruBaroT npu 60°C B Teuenne 14. PeakIMOHHYIO CMeCh

ouHIIarT obpaieHHo-(pa30Boi KomoHOUHOH XpoMarorpaduein (ACN/Boga+TFA).

Tabmuma 7A
OO61ue nponenypsl Ul TOJTYYSHHs] COSTMHEHUS IO U300peTeHuto 95
CIUPT SAPO Oobmas
Coen. Ne (mpome:RyTO4YHOE (mpomMe:KyTOYHOE npouen | Beixox %

coenuHeHue 1) coeHHEeHHe 2) ypa




|
OH © 2 | N
95 F Ho M Sy V1 KOJINY.

F 07 S,

Tabmuua 7B

AHanuTHyecKue JaHHbIE AJis COeAMHEHUs 10 n300peTeHuto 95

Coen. Ne ESI-MC B2XKX R¢ (MuH.)
m/z, M+H"
95 463 0,65
(Criocob 13)

AnbTepHaTHBHOE noJy4yenne Coeannenus 1
5-{4-[5-(4-DPTopdenokcu)-4-MeTOKCHNUPUANH-2-KaPOOHHI | nuniepa3uH-1-nm}-4-
MeTOKCUNHPUAHH-2-aMHH

5-bpom-2-(2,5-aumerna-1H-nuppoJi-1-ui)-4-meTokcUnupuanH
—N 0 N H,G
Br NH -
4@— 2 HsCMCHS - . Br‘@iNé
H,C—0 e
H,C—0 H,C

5-bpom-4-merokcu-nupunuH-2-wiamul (9,50 r, 46,79 mmonb), rekcaH-2,5-auon (7,08
w1, 60,83 Mmonb) U n-tonyosncynbhoHoByto kuciory (0,81 r, 4,68 mmonb) B Toyose (80 mi)
nepeMelmnBarOT B TedeHue Houu npu 120°C ¢ ucnonp3oBanuem anmapata Jluna-Crapka.
PeakunoHHYI0 CMeChb KOHLEHTPHPYIOT NPU TOHMKEHHOM AaBiieHuH, norjomarwtT B DCM u
OYMINAIOT XpoMatorpadueii Ha cuukarene (DCM).

Bruixon: 7,60 r (58%) ESI-MC: m/z=281 [M+H]* R(B2XXX): 1,13 mun (Meton 7)

1-[6-(2,5-AumeTnn-1H-nuppoJ-1-ui)-4-MeTokcunupuanH-3-uji|nunepasux

Oouc(TpudTOpYKCYCHASI KHCJIO0TA)

H,

N 3 —\ N
=
Br / \ N + Q / N\ — = HN N / \ N = TFA
_ == %N NH \/ \— =
H,C—O H,C o 0, H,C
CH,

Peakmuro ocymecTBisitoT B atMocdepe aproHa. S-bpom-2-(2,5-numerun-1H-nmuppon-1-
win)-4-merokcunupuaud (1,00 r, 3,56 mmorns), mpem-Oyrunnunepasus- 1-kapookcunar (0,73 T,
3,92 mmonb), CPhos-3G-merancynbsdonar (0,30 r, 0,36 mmonb) u kapOonat nesus (3,48 r, 10,67
mMMmoJb) B 1,4-nuokcane (15 mur) mepememunBaroT B TedeHue Houn npu 80°C. PeakumnoHHYIO
cMech (HIIBTPYIOT M KOHLEHTPHUPYIOT NPHU IMOHIKEHHOM naBieHuH. OCTaTOK MOTJIOIIAIOT B
DCM (20 mn) u nobasnstor TFA (1,37 mut; 17,76 Mmmonb). PeakIiOHHYIO CMeCh NepEeMEIINBAIOT

B TeueHHe 3 JHeH NMpu KOMHATHOW TeMmeparype U Iocie 100aBIeHHs TAKOro K€ KOJHYECTBa
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TFA peakLMOHHYIO CMeCh NepeMelnBaroT B TeueHue Houu npu 40°C. PeakllnOHHYIO CMeCh
yIapuBaIOT JOCYXa U UCHOJIb3YIOT O€3 JOMOIHUTEIbHON OUHCTKH.
Boixon: 1,80 r (98%) ESI-MC: m/z=287 [M+H]* R(B2XX): 0,67 mun (Meton 7)

4-MeTokcu-5-(nunepasuH-1-ui1)nupuanH-2-aMuH

H,Q TFA
— N — N
N N—C NN N N~ S—nh
N/ _ == TFA —_ N\ / _ 2
o H,C o
\ \
CH, CH,

1-[6-(2,5-Aumernn- 1 H-nmuppod- 1-ui)-4-MeTOKCUTUPUANH- 3- 1T |THNEepa3HH
ouc(rpudropykcycuyro kucnory) (1,20 r, 2,33 mmons), rugpokcunaMus ruppoxiaopun (0,70 r,
10,03 mmonb) u TpusTiiamuH (1,00 mi, 7,11 mmons) B EtOH/Bone (1/1; 16 M) nepemernnBaroT
B TeueHne HouH npu 80°C. OpraHnvyeckuil paCTBOPUTENb YAAISIOT MPH MOHIKEHHOM JIaBJICHUH.
Ocratok ounmarot mpu oMoy O@-BIXX (ACN/Boma+NH3).

Brixon: 290 mr (60%) ESI-MC: m/z=209 [M+H]* R(BDXX): 0,35 mun (Metox 11)

5-(4-Dr1opdpenokcn)-4-MeTOKCUNHPUAUH-2-KAPOOHUTPHI

5-®@rop-4-merokcu-nmupuauH-2-kapoonurpun (1,00 r; 6,57 mmons), 4-¢pTopdpenon (0,88
r; 7,89 mmonb) u kapOonat kanus (2,00 r; 14,46 mmonb) nepememusaror B NMP npu 105°C B
TedeHue 1,5 udaca. PeaklMOHHON cMecH JArOT OXJAAUTbCA 1O KOMHATHOW TEMIEpaTypbl U
skctparupyrot npu nomour EtOAc. Oprannueckuii CaoW MPOMBIBAIOT BOAOH M HACBILIEHHBIM
COJIEBBIM PAaCTBOPOM, OTAEISIOT, cymar Hax NapSO4, (GUIBTPYIOT W KOHLEHTPHPYIOT HpU
NOHMKeHHOM naaeneHnn. OctaTok pactuparoT B mopouok ¢ PE, GuiabTpyroT u cymar B
cyumibHOHN neun nmpu 60°C.

Beixon: 1,54 r (96%) ESI-MC: m/z=245 [M+H]* R(B2XX): 1,03 mun (Meton 7)

5-(4-DrTopdpenokcn)-4-MeTOKCUNMHMPUAUH-2-KAPOOHOBAS KHCJIOTA

CH, CH, O
F o AN F o
\@\ ﬁ/ \@\ | = OH
N N
0 B o o
5-(4-PropdeHokcn)-4-merokcunupuaun-2-kapobonurpun (1,54 r; 6,31 mmons) u NaOH
(2 monw/n, BOmHBIH pacTBop; 15,40 mut, 30,80 Mmonb) nepemenuBaroT npu 105°C B Teuenue 10
yacoB. PeakIMOHHON cMeCH HarT OXJAAUTbCS A0 KOMHATHOM TeMmIepaTypbl M OCTaBJSIOT
BBICTAUBATLCS B TeueHue 3 nHeil. [lonmydeHHblil ocanok (GUIBTPYIOT U PACTUPAIOT B TIOPOIIOK C
Bozol. Peakumonnyro cmech HarpesatoT 10 50°C u pH nosoasat no pH7 ¢ ucnons3osanuem HCI

(4 monw/n, BogHbIi pactop). [TonyueHHsIi ocanok GUIbTPYIOT, MpoMbiBatoT npu nomouu EE u

CyliaT B CylmuabHON neun npu 60°C.
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Bexon: 0,84 r (51%) ESI-MC: m/z=264 [M+H]" R(BDXX): 0,77 mun (Merton 7)
5-{4-[5-(4-PTopdenokcu)-4-MeTOKCHNTUPUANH-2-KapOOHUI | Munepa3uH-1-nm}-4-

MeTOKCUNHPUAUH-2-AaMHH

o o)
N
/TN N F N F
/N HO™ P e
HN N NH, + | = N\) =
OLm " AL — o S
N
O\CH ©~cH el ¢ “en,
] 3 CH,

5-(4-PropdpeHokcn)-4-meTokcunmupuauH-2-kapooHoByro kucioty (0,40 r; 1,92 mMmonb),
HATU (0,75 r; 1,97 mmonsb) u DIPEA (1,16 mit; 6,72 mmons) B DMF (10 M) nepeMemnBaroT B
tedeHne 30 MUHYT NpH KOMHATHOH Temmeparype. JloOaBnsioT 4-merokcu-S-(mumnepasus-1-
wn)mupuanH-2-amuH (0,52 1; 1,98 MMOJb) M pPEAKUUMOHHYK) CMEChb OCTaBJSIFOT IS
nepeMeLInBaHus P KOMHATHON TeMIiepaTtype B TeueHue Houu. CMech OUUIIAI0T MPU MOMOIIH
OD-BIXKX (ACN/Boma+NH3).

Beixon: 0,31 r (36%) ESI-MC: m/z=454 [M+H]* R(B2XX): 0,88 mun (Meton 11)

AnbTepHaTHBHOE noay4yenne CoeanHenust 39

4-Metokcu-5-{1-[4-MeToKkCcH-5-(2-MeTHINPONOKCH )THPHAHH-2-
KapOoHuJ |nunepuaAnH-4-U}-NUPUAHH-2-aMHH TPUPTOPYKCYCHASI KHCJI0TA

Metuni-4-MeTOKCH-5-(2-MeTHINPONOKCH ) THPUAHH-2-KapOoKCcHIAT
—N 0 H,C

— —N 0]
Ho \ / + HSC\[/\OH H.C 8]
H,C—0 ) s

H,c—0

Metun-5-ruapokcu-4-metTokcunupuann-2-kapookcunar (0,40 r, 2,18 wmmomb), 2-
metuponat-1-oi (0,40 mn, 4,37 mmounb) u TPP (1,72 1, 6,55 mmons) B THF nepememnBaioT B
TeueHue 10 MUHYT npu KOMHATHON TeMmIiepaType. PeakimoHHy0 CMeCh OXJIKAAOT Ha JIEASHON
6ane u nodasmsiror DTAD (1,51 1; 6,55 mmonb). Yepes 30 MHUHYT pEakIMOHHYIO CMECH
ounmaroT npu nomorm OP-BIKX (ACN/Boga+TFA).

Brixon: 0,30 r (57%) ESI-MC: m/z=240 [M+H]* R(B2XX): 0,85 mun (Meton 7)

4-MeToKkcH-5-(2-MeTHINPONOKCH )TUPHIANH-2-KAP0OOHOBAasi KHCJI0TA

o
N
N | o~ - | OH
HSC\(\O N — HsCY\O x
CH O..
CH3 O\CHa 3 CH3

MerTtnin-4-MeToKCH-5-(2-MeTHInponoKeH )mupuaus-2-kapookcmnar (0,30 r; 1,25 mMmonb)
u NaOH (4 momnw/n1, BopH. pactsop; 0,47 mui; 1,88 mmons) 8 MeOH (8 mur) nepememuBaroT npu
KOMHATHOM Temneparype B TedeHue 3 aHed. pH peakunoHHOM CMECH HEWTPaIu3yHT C

ucnions3oBanueM HCI (4 monb/n;, BOOH. pacTBOpP) M PAaCTBOPUTENH YIAISIOT NMPHU IMOHWKEHHOM
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nasinennn. K ocrarky nmobasistor DCM u HebGosbimoe kommuectso MeOH. HepactBopumoe
BEIIECTBO OT(QUIBTPOBHIBAIOT U MATOYHYIO KUAKOCTb YAAISIOT NMPH MOHWKEHHOM JaBJICHUH.
OcTtaTok UCronp3yoT 6€3 TOMOIHUTENTbHON OYHCTKH.

Boixon: 0,20 r (71%) ESI-MC: m/z=226 [M+H]* R(B2XX): 0,76 mun (Meton 7)

mpem-byTna 6-amuno-4-merokcu-1'2",3',6'-rerparnapo-[3,4'-6unupuaun]-1'-
KapOokcuiaaT
_CH, CH, CH, /CHs

| 5 >_N NH
Z H3C+CH3 CH, 3 7 Ny ?

CH,

Peakuuro ocymecTBisiror B atmocdepe aprona. S-Bpom-4-merokcunupuauH-2-aMuH
(7,40 r; 32,80 mmoun), mpem-6ytun 4-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-mn)-1,2,3,6-
TeTparugponupuanH-1-kapookcunar (11,16 r; 36,08 mMmonb) u xapOonat Hatpusi (2 MOJB/m,
BOJH. pacTtBop; 65,60 mur; 131,21 mmoss) B 1,4-auokcane (300 mi1) mpoayBaroT aproHom. Uepes
5 munyT nobaensror Xphos 2-ro mokonenus (0,77 1; 0,98 MMONB) M pPEAKIIMOHHYIO CMECh
NepeMEeLINBaOT B T€YEHHE HOYM B NepMETHYHO 3akpbiToM cocyne npu 100°C. PeaxkuuoHHyr0
CMeCh KOHLEHTPUPYIOT TNPH TNOHWXKEHHOM pasieHHH. OCTAaTOK TMOIJOLMIAIOT B BOAY H
SKCTPArupyIOT HECKONBKO pa3 npu nomomu EtOAc. OObeqHEHHbIE OPTaHUYECKHE CIIOU CyLIaT
Han NapSO4, QUABTPYIOT M KOHLUEHTPHUPYIOT NMPH NMOHMUKEHHOM JaBieHuu. OCTaTOK OYHINAIOT
xpomatorpadueit Ha cuukareine (DCM/MeOH).

Beixon: 9,69 r (97%) ESI-MC: m/z=306 [M+H]" R(B2XX): 0,83 mun (Metox 10)

mpem-byTua 4-(6-aMiuH0-4-MeTOKCUNHPHAHH-3-U)-NUNepuaAuH-1-kap0okcuaaT

N— o]
4 A{ CH N= o
H,N N 3 CH
2 \ / Fo) CH, — H,N \ / N_< 3
O—1—CH,
[e] CH

/ i o CH
/
H,C H,C

K]

B armocdepe Bomopona (ammapar Ilappa; 50 d/mroiiM*(3,515 kr/em?)) mpem-GyTun 6-
16,73

mmodtb) U Pd/C (10%; 0,60 r) B MeOH (100 mit) mepeMermnBaroT Npyu KOMHATHOW TEMITEPATYPE B

amuHO-4-mMetokcu-1',2",3',6'-rerparunpo-[3,4'-Ounmpunun]-1'-kapbokcunar (5,11
teyenne 41,5 uaca. JloOaBisrOT 1Ba pasa JONOJHUTENIbHOE KOJIMYECTBO KaTalu3aTopa Hu
pPEaKIMOHHYI0 CcMechb CHoBa ruzapupytor. [locne ypanenus karanuzaropa (QUIBTpOBaHHEM
MaTOYHYIO JKHJIKOCTh KOHIIEHTPUPYIOT MPH MOHWKEHHOM AaBiieHHH. [IpoaykT ncnoms3yroTr 6e3
JOTMOJIHUTEIBHON OYMCTKH.

Boixon: 4,71 r (92%) ESI-MC: m/z=308 [M+H]* R(B2XX): 0,82 mun (Metozx 10)

4-MeTokcu-5-(nunepuauH-4-u1)MIUPHIANH-2-aMHH AUTHAPOXJIOPH

CH,
N— O+CH3 N— HCI
HCI

(o] o]

/

/
HC H.C
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mpem-bytun 4-(6-aMHUHO-4-MEeTOKCUITUPHUINH-3-1J)-TUIepuanH- 1 -kapookcunar (6,90 r;
22,45 mmonw) u HCI (4 monw/it; pactBop B 1,4-muokcane; 69,00 mir; 224,47 mmoins) 8 DCM
(89,70 mu1) nepemMenIMBAIOT IPH KOMHATHOM TeMIepaType B Te€UeHHE HOUU. PeakIIMOHHYIO CMeCh
KOHLIEHTPUPYIOT NpPU MOHWWXKEeHHOM nasineHud. Ocratok pactuparoT B nopomok ¢ EE u
¢unpTpyroT. IIponykT UCTIONB3YIOT O€3 TOMONHUTENbHOW OYHCTKH.

Boeixon: 5,30 r (84%) ESI-MC: m/z=208 [M+H]* R(B2XX): 0,66 mun (Meton 11)

4-Metokcu-5-{1-[4-meTokcH-5-(2-MeTHINPONOKCH )THPHAHH-2-

KapOoHWI |nunepuaAnH-4- Ui} -MUPUIAHH-2-aMHH TPUPTOPYKCYCHASI KHCJI0TA

TFA
o o)
CH
N OH o HCI /Nl N oM
’d
—= HC
H,C ° = + — HCI 3 \(\O N l N
Y\ AN VA CH, 0. =
CH, o. N CH, N~ TNH,
CH,

4-MeTokcu-5-(2-MeTHIPONIOKCH )TUPUINH-2-KapOoHoByo ~ kuciory (80 wmr; 0,36
MMOJIb), 4-METOKCH-5-(TUnepuanH-4-ua)mupuant-2-aMmua  auragpoxiopun (96 wmr; 0,36
mmonb), DIPEA (0,24 mim;, 1,42 mmons) u HATU (149 wmr; 0,39 mmons) B8 DMF (3 wmn)
NepeMeIINBa0T IPU KOMHATHOH TeMIlepaType B TEUEHHE HOUU. PEakIIMOHHYIO CMECh OYHINAIOT
npu oMo OD-BIXKX (ACN/Boma+TFA).

Beixon: 0,11 1 (72%) ESI-MC: m/z=415 [M+H]" R(B2XX): 0,80 mun (Metox 7)

AubTepHaTHBHOE nosy4yenne Coeannenust 17

6-{1-[5-(4-PTopPenokcu)-4-MeTOKCHITUPUAHH-2-KAPOOHU |-TUNepUANH-4-
WJ1}THPHAA3HH-3-AMHH

mpem-byTna 4-(6-amunonupuaazun-3-ua)-1,2,3,6-rerparuaponupuau--1-
KapOokcuIaT

CH, CH,

CH, H,C CH +CH
H,C -0, o
e+ T
N=N H,C o} [o}
CH,

] 3

H,C
o}
e 3O
N=N o}

Peakmuo ocymecTBisrOT B atMocepe aprona. 6-Xmopnupuaasus-3-amuH (5,20 r;, 40,14
MMOJTB), mpem-0yTui 4-(4,4,5,5-rerpameru-1,3,2-nuokcadoponan-2-un)-1,2,3,6-
TeTparuaponupuanH-1-kapookcunar (13,65 r; 44,15 mMmonp) u xapOoHaT Hatpusi (2 MoOJB/m,
BoaH. pactBop; 80,28 mur; 160,56 mmoip) B 1,4-auokcane (350 mu1) mpoayBaroT aproHom. Uepes
5 munyT noGasysiroT Xphos 2-ro mokonenus (0,95 r; 1,20 MMoOIIb) U CMeCh NMEPEMEINNUBAIOT B
TE€YEeHHE HOYHM B FEPMETHYHO 3aKpbIToM cocyne rpu 100°C. PeakimoHHy0 cMech QUIBTPYIOT U
KOHLIEHTPUPYIOT NpHU MOHMXeHHOM AaBjieHuu. Octartok nornomarotT B MeOH, ocaxnarot Bogoit
u ¢uneTpyroT. llomydenHblii ocamok cymar B cymmibHONH neun mpu S0°C. Ilpomyxt
UCTIONB3YIOT O€3 JOMOJHUTEIBHON OUUCTKH.

Boixon: komuectBenHbit ESI-MC: m/z=277 [M+H]* R(B2XX): 0,78 mun (Meton 10)

mpem-byTua 4-(6-aMuHONMPUAA3ZHH-3-WI)-MNepuAuH-1-kKap6okcHaaT
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CH, CH,
H,C CH, H.C CH

O
/N i N

B armocdepe Bonopona (ammapar Ilappa; 4 6ap) mpem-0ytun 4-(6-aMuHONMPUIA3UH-3-

3

un)-1,2,3,6-terparugponupuant- 1-xkapdokcunar (4,85 r; 17,55 mmons) u Pd/C (10%; 0,50 r) B
MeOH (100 mi) mepeMemMBaKOT MPU KOMHATHOW TeMIeparype B TedeHue 3 4acoB. Ilocre
yoaneHus Karanuzatopa (UIBTPOBAHHEM MATOYHYIO JKHIKOCTh KOHLEHTPHPYIOT —TPH
MIOHMKEHHOM J1aBjieHuH. [IpoayKT UCHOB3YIOT Ge3 JOMOMHUTEIbHON OUHCTKH.

Boixon: komuecTBeHHblil ESI-MC: m/z=279 [M+H]* R(B2XX): 0,86 (crioco6 11)

6-(Ilnnepuanu-4-un)nupuaa3uH-3-aMHH
CH,
CH,

HC
0
7N S 7N\
H,N {I}—CN {O H,N MNH

mpem-bytun 4-(6-aMuHONIUPUIA3UH-3-UJ)-TUIEPUANH- 1 -kapOokcunar (4,89 r; 17,55
MMOJIb) TepememuBaroT B Tedenne | waca B TFA (20 mu;, 259,25 mmons). PactBopurens
BBINAPHUBAIOT U OCTATOK OYMIIAIOT Xpomartorpadueii Ha cunukarene (DCM/MeOH+NH3).

Beixon: komudectseHHbli ESI-MC: m/z=179 [M+H]" R(BDXX): nuk BBeneHHOMN
nipoOsl (Mmerox 11)

ANbTEpPHATUBHO UCIIONIb3yEMbIH aMUH:!

6-(IImnepuann-4-ua1)NUPHAAZHH-3-aMHH AUTHAPOXJIOPH]

CH, HCI
H30+c H; HCl

HN MN j<z —= H,N @—CNH

N=N

Peakuuio ocymecTBisiroT B atMocdepe azora. mpem-bBytun 4-(6-amuHONMpUIA3UH-3-
wi)-niunepunuH- 1 -kapookcunar (1,00 r; 3,59 mmounb) 1 HCI (4 monb/n, pactBop B 1,4-muokcane;
2,96 mim;, 11,84 mmonp) B ACN (6 mu) nepememmuBaror npu 35°-40°C B TeueHHe 2 4acoB.
PeakunoHHYI0 cMeCh  OXJ@XKOAOT [0 KOMHATHOH  TeMmmeparypbl W pa30aBisiOT
n3onponunaneraroM. Ilocne nepememuBanuss B TedeHue 10 MHHYT NOJy4EHHBIH OCaIOK
OT(UIBTPOBBIBAIOT U CYLIAT B CYIIMWIBHOMN reun npu 45°C.

Boixon: komauectBennbiii ESI-MC: m/z=179 [M+H]* R(BOXX): 0,94 mun (Meton 14)

6-{1-[5-(4-PTopPenokcu)-4-MeTOKCHMTUPUAHH-2-KAPOOHUI | TUTIePUANH-4-

W} IUPHAA3HH-3-aMUH
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Q
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“N NH,

H,

5-(4-®PropdeHokcH)-4-MeTOKCUTPHINH-2-KapOoHoBY0 kucaoTy (0,70 r; 2,66 MMOIB),
HATU (1,52 r; 3,99 mmonb) u DIPEA (1,83 mu; 10,64 mmons) B DMF (20 mit) nepeMerinBaroT B
teduenue 30 munyT. JlobaBisitoT 6-(nunepunuH-4-un)nupunasud-3-amud (0,71 1; 3,98 Mmosb) u
PEAKIMOHHYIO CMECh OCTAaBJISIFOT JJIsl IEPEMEIIUBAHUS NTPY KOMHATHON TEMIepaType B TeUEeHUe
Houn. Cmech oummaror npu nomomu O®@P-BOXX (ACN/Boma+TFA). [ns ynaneHus
TpudTOpaLEeTaTHO!N cou MPOAYKT norjomarT B Bony/EtOH (1,5/1) u pacTuparoT B MOPOIIOK ¢
NOJIMMEP-CBsA3aHHbIM OukapOoHaTtoMm. Ilocne mepememuBaHusi B TeueHue 30 MHHYT CMeECh
(UABTPYIOT M KOHIIEHTPUPYIOT MPH IMOHIKEHHOM JIaBJICHUH.

Boixon: 180 mr (16%) ESI-MC: m/z=424 [M+H]* R(B2XX): 0,77 mun (Metozn 7)

ANBTEPHATUBHO, YKa3aHHOE B 3aroJIOBKE COENUHEHHE MOYKHO MOJYYHTh CIENYIOIIUM
obpaszom:

6-{1-[5-(4-PTopPenokcu)-4-MeTOKCHTUPUAHH-2-KAPOOHUI | MU TIePUANH-4-

W} IHPHAA3HH-3-aMUH
o N Hel Hel cH, o}
i o o’ N
= * HN 7 N, - © '
o) 2 =~ N 7
F CH on N=N © !
3 Napy” ™ NH,

5-(4-PropdeHokcn )-4-MeTokCUunupuanH-2-kapoboHosyto kucnoty (0,50 r; 1,90 mmons) u
CDI (0,46 r; 2,85 mmonp) B NMP (1 mu) mepememinBaroT npu KOMHATHOW TeMIlepaType B
TeueHne | vaca. JloGaBisroT O-(munepuauH-4-wn)nupuaasul-3-amuH guruapoxiopun (0,52
2,09 mmons) u DIPEA (0,99 wmu;, 5,70 mmonb). Ilocne mepeMelnnBaHusl B TE€UEHHE 3 4YacOB
PEAKIMOHHYIO CMeCh Pa30aBISIFOT BOIOM M AKCTparupyroT npu nomouu EtOAc. Opranndeckuii
CJION OTHENSIIOT, MPOMBIBAIOT BOJOM U HACBIIIEHHBIM COJIEBBIM pacTBOpPOM, cymmaTt Hag MgSO,4 u
GUIBTPYIOT. MaTOUHYIO JKHIAKOCTh KOHLEHTPUPYIOT MPH MOHWKEHHOM JABJIEHUU M OYHINAFOT
xpomarorpadueri Ha cunukarene (DCM/MeOH). Llenesble (pakuuu KOHLUEHTPUPYIOT MpPH
MOHIKEHHOM JaBjieHnn U 00padaTeiBaroT ACN/3THUIIOBBIM 3(hHPOM ¢ MONTydeHUEM YKa3aHHOTO B
3aroJIoBKe MPOAYKTa B TBEPOH hopme.

Boixon: 0,27 r (34%) ESI-MC: m/z=424 [M+H]* R(BDXX): 0,49 mun (Metox 1)

AubTepHaTHBHOE noay4yenne Coeannenust 37

5-{1-[5-(HuknonponuamMeToKcH)-4-MeTOKCHITH PUANH-2-KapOOH U |TunepuanH-4-
Wi} -4-MeTOKCUITHPUAHH-2-aMHH

Metua S-(UUKIONPONHIMETOKCH)-4-MeTOKCHITUPHAHH-2-KAPOOKCHIAT
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—N 0 —N 0
Ho— o
o-cr,t V7 on —— > @_(o—cw
J
AN
CH

o]

N

CH

3 3

Merun S-rugpokcu-4-meTokcunupuaus-2-kapookcunar (0,20 r; 1,09 mmonb) wu
uuktonporuameranon (88 mxir; 1,09 mmonb) B THF (3 M) oxnaxnmaroT Ha jensiHON Oawe.
Ho6asmsiror TPP (0,32 r; 1,20 mmonb) u DTAD (0,28 r; 1,20 Mmosb). PeakiMOHHOM CMECH Jar0T
HArpeThCsi 10 KOMHATHOM TeMIIepaTypbl B T€UEHHE HOYU. PEakIIMOHHYIO CMeCh KOHLEHTPHPYIOT
NPY TOHW)KEHHOM JiaBjieHnH U ouniaroT npu nomornn OP-B2XX (ACN/Bona+TFA).

Boixon: 0,18 r (70%) ESI-MC: m/z=238 [M+H]* R(B2XX): 0,41 mun (Meton 12)

5-(HuxnonponujiMeToKcH)-4-MeTOKCHMUPHIANH-2-KAPOOHOBasi KHCJI0TA

=N 0 =N 0
o 0
> 4@_{0—@43 - > WOH
0 o!
cH, cH,

Metun  5-(UMKIONPOIMIIIMETOKCH )-4-MeToKcunupuaue-2-kapookcmnar (0,18 r; 0,76
mmoib) U NaOH (4 monw/n, Boms. pacteop; 0,50 mu; 2,00 mmoms) B MeOH (3 M)
NepeMeIInBaloT NP KOMHATHOH Temmeparype B TeueHue 1 daca. PeaknmoHHyK cMmech
KOHLIEHTPUPYIOT MPH NMOHWKEHHOM AaBiieHNH. OCTaTOK MOTJIOLIA0T B BOAY U IMPOMBIBAIOT MPH
nomomu EtOAc. K BogHoMy cnoro nobasmsror HCI (4 monb/n, BomH. pacteop; 0,5 mi) u
KOHLIEHTPUPYIOT TNpPU TMOHIKEHHOM aAaBieHud. lIpopykT ucmonb3yroT 0e3 AONMOJIHUTENbHON
OYHUCTKH.

Boixon: 0,13 r (74%) ESI-MC: m/z=224 [M+H]* R(B2XX): 0,30 mun (Meton 12)

5-{1-[5-(lnknonponuamMeToKcH )-4-MeTOKCHIUPUAHH-2-KapOoH U [nunepuauH-4-

W1} -4-MeTOKCUITHPUAHH-2-AMHH

CH,
Hel i
A/O HN © ~ NHZ
=N Hel A/ |
| + N o N =N
o ~F 0 |
L L N
|
CH, OH o NH, o
CH, CH, o}

5-(LIMKI0TIPOTUIMETOKCH )-4-METOKCUITUPUINH-2-KapOoHOBYI0  kucioty (50 wmr; 0,22
MMOJIb), 4-METOKCH-5-(TUIepuanH-4-uI)MUPUANH-2-aMiuH  auragpoxiopun (63 wmr; 0,22
mmonb), DIPEA (193 wmki;, 1,12 mmonb) 1 HATU ( 94 wmr; 0,25 mmone) B DMF (2 mn)
NepeMEIINBAOT MPH KOMHATHOW TeMIeparype B TedeHue HouM. IIonydeHHyI0 CMeCh OYHINA0T
npu oMo OD-BIXKX (ACN/Bona+NH3).

Boixon: 45 mr (49%) ESI-MC: m/z=413 [M+H]* R(BDXX): 0,87 mun (Meron 11)

AubTepHaTHBHOE noay4yenue Coeannenust 90

6-(1-{4-MeToxcu-5-[4-(Tpudropmernin)peHokcH| nupUANH-2-

KapOOHMJI} NHNePUAHH-4-1J1)-5-MeTUINUPHAAZHH-3-aMUH TPHPTOPYKCYCHASI KHCJI0TA
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4-Metokcu-5-[4-(TpudpTopmernit)peHokcH | MHPUAHH-2-KAPOOHUTPHII
F —N Fyi@\ N, AN
F@OH + F =N ___ . F =
F = S
H,C—0C
L0
H,C

5-@rop-4-merokcu-nupuauH-2-kapoonurpun (4,69 1, 30,84  mmomnb),  4-
tpudropmermndenon (5,00 r; 30,84 mmonb) u kapbonat kamus (6,39 r; 46,27 MMOIb)
nepemernBatoT B DMSO npu 110°C B Teuenue 1 yaca. PeakinoHHON cMecH AT OXJIATUTHCS
10 KOMHATHOH TemmepaTypbl u pasdasysitoT Bojol. IlomyueHHBI OCagok (UIBTPYIOT,
IIPOMBIBAIOT BOJOH U CyLIAT B CYyIIMJIBbHOI neun npu S0°C.

Boeixon: 7,40 r (82%) ESI-MC: m/z=295 [M+H]* R(B2XX): 1,08 mun (Meton 10)

4-Metokcu-5-[4-(TpudTopmernin)peHokcH | MHPUAHH-2-KAPOOHOBASI KHCJIOTA
F
F N
N F Fo /S 9
F - N
| E = OH
% — |
o N
-0 ©
H,C 0
H,C

4-Metokcu-5-[4-(tpudpropmernin)penoken |nupuans-2-kapoorautpun (7,40 r; 25,51
mmonb) 1 NaOH (4 monb/n, BogH. pacteop; 31,44 mu, 125,75 mmons) B MeOH (100 mun)
nepememnBatoT npu 70°C B TeueHue Houu. PeaklMOHHON cMecH [ArOT OXJAaJUTBCS [0
KOMHAaTHOW TeMIepaTypbl W OpPraHUYEeCKUH pacTBOpUTENb BbiMapuBaroT. (OcTaBLIMICA
pacTBopuTenb pa3daBisIOT Bonoit U noBonsat A0 pH 3 ¢ ucnons3oBanuem HCI (4 monw/n, BOAH.
pactBop). ITony4eHHbIIT 0OCanOK GUIBTPYIOT U CYIIAT B CYIINIbHOM neuu mpu S0°C.

Boixon: 6,80 r (51%) ESI-MC: m/z=314 [M+H]* R(B2XX): 0,87 mun (Meton 10)

mpem-bytun 4-(6-amuno-4-meruanupuaazud-3-uma)-1,2,3,6-rerparugponupuaux-1-
KapOokcuaar

CH

3 ) i}B’Oj:CHS H,N o an" 2
cl + >—N TN 7 %
\\ Ay
h ? ° cHCH3 T
o
“N”NH, H3C+CH3 2 CH H3C+CH3

CH,

Peakmuro ocymecTBisitoT B atMocepe aproHa. 6-Xiop-5-MeTHINMUPUIA3UH-3-aMUH
(3,00 r; 20,90 mmouns), mpem-6ytun 4-(4.4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mn)-1,2,3,6-
TeTparuaponupuanH-1-kapookcunar (7,11 r; 22,98 mmorp) u kapOboHaT HaTpus (2 MOJIB/JI, BOAH.
pactBop;, 41,79 mur;, 83,58 mmoinb) B 1,4-nuokcane (150 mur) mponmysaroT apronom. Yepes 5
MUHYT 100aBisiroT Xphos 2-ro mokonenus (0,49 r; 0,63 MMONIB) M CMECh NEPEMELINBAIOT B
T€YeHHEe HOYM B TePMETUYHO 3akpbiIToM cocyne npu 100°C. PeaknMOHHYIO CcMecCh
KOHLIEHTPUPYIOT NPH MOHWKEHHOM JaBiieHuH. OCTaTOK IMOIJIOMIA0T B BOAY U SKCTPAardpyoT

Heckonbko pa3 mpu nomomu EtOAc. OObenuHeHHble OpraHHMYECKHe CJIOH IPOMBIBAIOT
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HACBIIEHHBIM COJIEBBIM pacTBOpoM, cymar Haa NapSOs, GUIbTPYIOT U KOHLIEHTPHUPYIOT MpHU

NOHMKEHHOM AaBneHnH. OcTaTok ounIaroT xpomatorpadueit Ha cunukarene (DCM/MeOH).
Boixon: 5,20 r (86%) ESI-MC: m/z=291 [M+H]* R(B2XX): 0,79 mun (Meton 10)
mpem-byTua 4-(6-aMuH0-4-MeTHINUPHAAZHH-3-Ha)nunepuauH-1-kapbokcuaar

N=N

O N=N
n— )< N—/<O —  HNTQ N—{

CH
3 H3C—l—CH3 CH, H3C4|~CH3

B armocdepe Bomopona (armapar Iappa; 50 d/mroiiM*(3,515 kr/em®)) mpem-Gyrun 4-(6-
aMHHO-4-MeTmmupuaasus-3-uin)- 1,2,3,6-rerparugponupuans- 1-kapbokcunar (5,20 r, 17,91
mmodb) 1 Pd/C (10%; 0,75 r) B MeOH (100 mit) mepeMernBaroT Npyu KOMHATHOW TEMITEPATYPE B
teueHne 17 wacos. Ilocnme ynmanenus katanusatopa (PUIBTPOBAHMEM MATOYHYIO JKHIKOCTb
KOHLIEHTPUPYIOT MPH MOHKEHHOM JIaBJICHHUH.

Beixon: 5,00 r (96%) ESI-MC: m/z=293 [M+H]* R(B2XX): 0,79 mun (Meton 10)

5-MeTun-6-(nunepuann-4-ua)nupuaAa3suH-3-aMUH JUTHAPOXJIOPHA
N=N o HCI
H,N \ / N‘{ N=N
0 — H,N NH
25N/

CH, H3C+CH3
CH

CH,

HCI

mpem-bytun 4-(6-aMuHO-4-MeTUITUPUAA3UH-3-WT)nHuNepuanH- 1 -kapookcunar (4,91 r;
16,79 mmonb) u HC1 (4 monw/i; pactBop B 1,4-nmuokcane; 73,65 mut; 251,90 mmons) B 1,4-
nuokcane (34,37 wmi) mnepeMelmnBalOT IMpPU KOMHATHOW TemIepaType B TeUYeHHE HOYH.
PeakiioHHY10 CMeCh KOHIIEHTPUPYIOT IPH MOHMKEHHOM JaBiieHHH. OCTaTOK pacTUpaOT B
nopook ¢ EtOAc u punbtpyrotT. [TpoaykT UCMoNb3yOT O3 HOMOJHUTENBHON OYUCTKH.

Boixon: komuectBeHHblii ESI-MC: m/z=193 [M+H]* R(BDXX): 0,59 mun (Meron 11)

6-(1-{4-MeToxcu-5-[4-(Tpudropmernn)peHokcu| nupuanH-2-

KapOOHUT} MUNepUANH-4-1J1)-5-MeTHINUPHAA3HH-3-aMHH TPHPTOPYKCYCHASI KHCJIOTA
O/CH:!
5 HC Ho! . F G ? TFA
s @)
HCI
F L o HND_%_\\,NH ?ﬁ @)LN cH,
* 2 _ N
F N N=N o R RS
OH |
F N, =~
N7 NH,

4-Metokcu-5-[4-(Tpudpropmernin)peHokeu |mupuanH-2-kapoonosyro  kucioty (0,12 1
0,37 mmoub), HATU (0,15 r; 0,39 mmons) u DIPEA (0,19 mi;, 1,11 mmons) B DMF (3 M)
nepeMemnBarOT B TedueHne 30 muHyT. [[oOaBnstoT S-merwi-6-(nunepuanH-4-min)nupuaa3uH-3-

amuH auruapoxjopun (0,10 r; 0,38 MMOib) M pEAKUMOHHYK) CMECh OCTaBJSIIOT IS
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nepeMelInBaHus IPU KOMHATHOM TeMIiepaTtype B TeueHHe HOUM. PeaklinOHHYI0 CMeCh OUHUIIAI0T
npu oMoy OP-B2XKX (ACN/Boma+TFA).
Beixon: 0,12 r (55%) ESI-MC: m/z=488 [M+H]" R(B2XX): 0,86 mun (Metox 7)
AubTepHaTHBHOE noay4yenue Coeannenust 47
5-Metokcu-6-[1-(4-meTokcH-5-peHOKCHITMPUAHH-2-KAPOOH W) THNIepUAHH-4-
Wi|nupuaasuH-3-aMuH

4-MeTokcu-5-peHOKCHIMTUPHIANH-2-KAPOOHUTPUI

—N N //N
OOH*‘ Py =N &
\
5 o)
v o)
CH “CH,

3

5-@rop-4-merokcu-nmupuauH-2-kapoonurpui (0,40 r; 2,63 mmons), penon (0,25 T; 2,66
MMOJIb MMOJIb) U KapOoHat kanust (0,54 r; 3,91 mmone) nepemermnsaroT 8 DMSO (10 M) npu
110°C B TeueHue 2 yacoB. PeakIMOHHON CMeCH Nar0T OXJIAIUTHCS 10 KOMHATHOW TEMIIEPATYPHI
U paz0aBisIFOT BOAOW. BOnHBIA CIONW 3KCTPAarHpyrOT HECKOJNBbKO pa3 mpu momomu EtOAc.
OOvenuHeHHbIe OpraHnveckue cion cymar Hag NaxSOs, QUIABTPYIOT M KOHLIEHTPUPYIOT MPH
MOHMKEHHOM JaBJICHHH.

Brixon: 0,55 r (92%) %) ESI-MC: m/z=227 [M+H]* R(B2XX): 1,01 mun (Meron 7)

4-MeToKcH-5-(peHOKCHMUPHANH-2-KApP0OOHOBAasi KHCJI0TA
0
N
N F N
07 Yy 07 X
o. o)
CH, “CH,

4-Metokcu-5-penokcunupunus-2-kapoouutpun (0,54 r; 2,39 mmons) u NaOH (4
MOJIb/11, BOIH. pactBop; 3,00 mur, 12,00 mmonb) B MeOH (10 mi) nepemermBatot mpu 70°C B
T€UEHUE HOYM. PeakIMOHHONW CMeCH MOarT OXJIaAUThCs A0 KOMHATHOM TeMIepaTypbl U
OpPTaHUYECKUH PaCTBOPHUTENH BbIMapuBaroT. OCTABUIMICA PACTBOPUTENIb Pa30aBISIOT BOAOW H
nonkuciisitoT 10 pH 3 ¢ ucnonszoanuem HCl (4 monb/n, BonH. pacTBop). [lony4ueHHbI 0caaoK
(UIBTPYIOT U CyLIAT B 3KCHKATOPE.

Beixon: 0,30 r (51%) ESI-MC: m/z=246 [M+H]* R(B2XX): 0,72 mun (Meton 10)

mpem-byTun 4-(6-{[(mpem-0yToxcu)kapOOHUJI|aMHHO} -4-MeTOKCHITHPUAA3HH-3-

uin)-1,2,3,6-rerparuaponupuant-1-kapéokcuiaar

H.C, CH
(.?H3 3
it H o X H,C o} /o)
/l \n/ CH, + B\ N—/<
H,C (@] o]
CH, H,C

CH

3

H,C——C
N—N o)
CH, N— ¢ N
H3c~‘—o—< = o

CH, © 0
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H,

S| o
CH

CH,

3
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Peakmuro ocymectBisitoTr B atmMocepe aproHa. mpem-bytunoseiid 3¢up (6-xyop-5-
METOKCHU-TIUPHUA3UH-3-11)-kKapObaMuHOBOH kucnotTel (4,00 r; 15,40 mmone), mpem-OyTtun 4-
(4,4,5,5-terpamerm-1,3,2-nuokcaboponan-2-mn)-1,2,3,6-Terparuiponupuans- 1 -kapOokcunat
(4,76 1; 15,40 mmonb) u kapOoHaT Hatpus (2 MOJb/1, BOxH. pacTBop; 15,40 mu;, 30,81 mmonb) B
1,4-nuokcane (80 mu) npoxnysaroT aproHoM. Uepes 5 MuHyT 100aBIs1IOT Xphos 2-ro nokojaeHus
(1,26 1; 1,54 MMOJIb) M CMECh NIEPEMELIUBAIOT B TEYEHHUE HOYH B FEPMETHYHO 3aKPBITOM COCYIE
npu 90°C. PeaklMOHHYI0 CMeCh KOHLEHTPUPYIOT IPU TOHMKEHHOM naBieHuH. OcraTok
norjomaroT B EtOAc U npoMbIBalOT BOXOH U HACBHILEHHBIM COJIEBBIM PacTBOPOM.
OpraHu4eckuii CIOH OTHENSIOT W KOHLUEHTPUPYIOT MPH TMOHMKEHHOM naBiieHuH. OcCTaTok
ounmarT xpomarorpadueii Ha cunukareie (DCM/MeOH).

Beixon: 4,56 T (59%)

mpem-byTun 4-(6-{[(mpem-0yToKcH)KAPOOHUI|]aMUHO} -4-MeTOKCUITUPUAA3HH-3-

Wi)nunepuanH-1-kapooxcuaar

CH,

H.C c
g NN 0
CH, N 4 \ N‘<
H30+o~< — o}
CH, o e
H.C

3

CH,

H3C+C
N—N 0
cH, N ¢ N ¢ N
H30+o« = o
cH, © 0
H,C

3

H H

3 3

B atmocdepe Bogopona (ammnapar Iappa; 50 d/mroitmM™(3,515 kr/em®)) mpem-6GyTun 4-(6-
{ [(mpem-OyTokcu)kapOOHIIT |aMUHO } -4-MeTOKCUNTUpUAA3HH-3-1)-1,2,3,6-TeTparugponupuIuH-
1-kapOokcunat (4,55 r; 11,19 mmons) u Pd/C (10%; 3,57 r) B MeOH (45,5 M) nepemernnparoT
npu 30°C B Ttewenme Houu. Ilocne ynanenus karanusaTtopa (PUIBTPOBAHHEM MATOYHYIO
YKUAKOCTb KOHLIEHTPUPYIOT MPH MOHM)KEHHOM JIaBJICHHUH.

Brixon: 3,67 r (80%)

5-MeTtokcu-6-(munepuanH-4-un)MUpPUAa3uH-3-aMUH JUTHAPOXJIOPH

CH, HCl
H.C CH
¢ ° N—N HCl
H N—N 0O . 7N
CHS N 7N N _< H.N o NH
HSC+O~< = 0
CH, O Je L
H.C H,C
mpem-bytun 4-(6-{[(mpem-O6yTokcHn)kapOOHNUI |aMUHO } -4-METOKCUITUPUAA3HH-3-

wn)nunepuauH- 1-kapookcunar (3,67 r; 8,98 mmons) u HC1 (4 monw/x; pactBop B 1,4-nu0KcaHe;
55,05 wmu; 134,76 mmonb) B 1,4-nuokcane (26,69 M) mepeMemnBaiOT MPU KOMHATHOM
TeMIlepaType B TEYeHHe HOYH. PEakIMOHHYI0 CMeCh KOHLIEHTPUPYIOT MPHU IMOHWKEHHOM
nasiennn. Ocrarok pactuparoT B nopomok ¢ EtOAc u dunbrpyror. Ilpoaykt ucnons3yrot 6e3
JOIMOJTHUTEIBHON OYUCTKH.

Beixon: 2,07 r (82%) ESI-MC: m/z=209 [M+H]" R(BD2XX): 0,60 mun (Metox 11)

5-Metokcu-6-[1-(4-meToxcu-5-gpeHOKCHITUPHANH-2-KapOoHUI)IuNepuanH-4-
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WI|nHMpHAA3ZHH-3-aMHH
CH,  HCI o
o g
N HCI | N\ N o’CH3
g —
| OF 4+ BN NH, —— Pz
\§ / 2 (@] NS
N N—N |
o O N =
0 H,.C N~ NH,
H,C

4-Metokcu-5-peHokcunupuaut-2-kapoonosyr kuciaory (0,10 r; 0,41 mmons), HATU
(0,16 1; 0,419 mmonb) u DIPEA (0,18 mut; 1,05 mmons) B DMF (3 M) mepemMeunBaroT B
teduenne 30  muHyT.  JloGaBmsroT  S-MeTOKCH-6-(TMmepuauH-4-W1)MTUpUAa3UH-3-aMUH
muruapoxyopua (0,12 r; 0,41 MMOJIb) U PEAKIMOHHYIO CMECh OCTABJISIFOT JUISI ITEPEMEIIMBAHUS
IIpU KOMHATHON TeMmIiieparype B TedeHue Houu. Cmech ouunmiaroT npu nomoum OP-BOXKX
(ACN/Boma+NH5;).

Beixon: 0,09 r (53%) ESI-MC: m/z=436 [M+H]" R(BD2XX): 0,63 mun (Metox 13)

AnbTepHaTHBHOE noay4yenne Coeannenus 29

6-{1-[5-(4-PTopPenokcu)-4-MeTOKCHITNPUAUH-2-KAPOOH NI | TN epUANH-4- 1T} -5-

METWINHPHIAZHH-3-aMHH TPUPTOPYKCYCHAS KHCJIOTA
o CH,
e}
Q F
. N HC HC N7 N

= CH N Naw I

S | + HN / \ NH2 —= Nl/ = O
&}

N=N =
HCI
. H,N CH, TFA
2

5-(4-PropdeHokcn )-4-MeTOKCUTUPUANH-2-kapOoHOBYIO kucaoTy (60 mr;, 0,23 MMOIb),
5-MeTun-6-(nmunepuauH-4-un)nupuaasul-3-amus guruapoxnopun (60 mr; 0,23 mmons) HATU
(95 wr; 0,25 mmonb) u DIPEA (0,12 mu;, 0,68 mmons) B DMF (3 M) mepeMeiinBaroT npu
KOMHaTHOW Temnepatype B TeueHue | uaca. Cmecp oummaror npu nomomu OP-BIKX
(ACN/Bomat+TFA).
Brixoa: 73 mr (59%) ESI-MC: m/z=438 [M+H]* R(BDXX): 0,82 mun (Meton 7)
AnbTepHaTHBHOE noay4yenne Coeannenus 91
5-Metokcu-6-(1-{5-[4-(Tpudropmernn)dpeHoxcu| nupuanu-2-
KapOOHU} MUNepUANH-4-UI)IUPUAA3ZHH-3-aMUH TPUPTOPYKCYCHASI KHCJI0TA

5-[4-(Tpu¢ropmerni)PpeHoxcu | nupuANH-2-KAPOOHUTPHI
F —N F.F
F+©—0H *F =N — _N N
! N\ / F |
o .

2-IMnaHo-5-proprmpunus (3,54 r; 28,99 mmons), 4-tpudropmernndenon (4,70 r; 28,99
MMOJIb) U KapOoHaT kanus (6,01 1; 43,49 mmons) nepemernsatoT B DMSO (150 mu) mpu 110°C
B TeueHune | yaca. PeakumoHHYI0 cMmech pa30aBiAOT BOJAOW M 3KCTPArUPYIOT MPU TOMOLIH
EtOAc. Opranndeckuii cjioil MPOMBIBAIOT BOAOH, OTAEISIOT, cymatr Hax NaxSOs, GunbtpyroT u

KOHLIEHTPUPYIOT NPU MOHUKEHHOM JIaBJICHUH.
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Boixon: komauectBennbii ESI-MC: m/z=265 [M+H]* R(BOXX): 1,03 mun (Meton 10)

5-[4-(Tpu¢propmerni)PpeHoxkcu|nupuaAnH-2-KapOOHOBASI KHUCJIOTA

Y N, AN Fog N 1
goSeaintasNen
o™ o7 X
5-[4-(Tpudropmerun)dhenokcu mupunaunn-2-kapdouurpui (3,87 r; 14,65 mmons) u NaOH
(4 monw/n, BogH. pactBop; 18,31 mn, 73,24 mmoinb) B MeOH (50 mu) nepememuBarot npu 70°C
B TeUEHHE HOYU. PEaKIIMOHHYIO CMeCh KOHLIEHTPUPYIOT MPHU MOHIKEHHOM naBieHud. OcTaTok
MOTJIOMIAKOT B BOAY U MOAKUCIsitOT 0 pH=3 ¢ ucnonszosanuem HCI (4 Monb/n, BOIH. pacTBOP).
OpraHu4eckuii pacTBOPUTENb IMOJHOCTBIO BBIMAPUBAIOT M TMOJYYEHHBIH OCAJOK (UIBTPYIOT.
Ocrarok norsnomarot B DCM, punbTpyroT u cymar B cyurmibHoM neun npu S0°C.
Boixon: komauectBenHbiii ESI-MC: m/z=284 [M+H]* R(BOXX): 0,68 mun (Meton 11)
5-Metokcu-6-(1-{5-[4-(Tpudropmernn)peHokcu|nupuanH-2-

KapOOHUI} nUNepUANH-4-UI)IHPUAA3ZHH-3-aMUH TPUPTOPYKCYCHASI KHCI0TA
HCI

CH ol
;B HCI O’CH3
o} ol
= F N TFA
E I P o+ — R F 7 { ==
N HN A F L N\ A
F" OH N=N © N 2

5-[4-(Tpupropmernn)penokcu |mupuann-2-kapdbonosyro kucnory (0,10 r; 0,35 mMmonb),
HATU (0,15 r; 0,39 mmonb) u DIPEA (0,19 mut; 1,11 mmons) B DMF (3 M) nepemennBaroT B
TeyeHne 30 MHHYT Npu KOMHATHOH Temmepatype. [loGaBnsoT S-meTokcH-6-(munepunuH-4-
wn)nupuaasul-3-amul guruapoxiaopus (0,11 r; 0,37 MMOIb) U PEaKIIMOHHYIO CMECh OCTABJISIOT
IUI TIepeMelINBaHUsl NMPU KOMHATHOM TemmepaType B TedeHue Houu. CMech OUMINAIOT MpHU
oMot O®@-BIXKX (ACN/Boga+TFA).

Boixon: 0,06 r (31%) ESI-MC: m/z=474 [M+H]* R(B2XX): 0,87 mun (Meton 7)

AnbTepHaTHBHOE noay4yenne Coeannenus 31

6-[1-(4-MeTtokcu-5-gpeHoKCHMUPHANH-2-KapOoHuI)nunepuanH-4-ui|-5-

METHJINUPHAA3HH-3-aMHH TPHPTOPYKCYCHAS KHCJIOTA

O O
CH, HC N o N - CH, TFA
e He™ N,

HCI

4-Metokcu-5-(peHoKCUnupuanH-2-kapOoHoBYI0 KUCIoTy (60 mr; 0,23 MMOIb), S-MeTHII-
6-(munepuauH-4-un)nmupuaa3ul-3-amMmud auruapoxiopun (55 mr; 0,23 mmons), HATU (95 wr;
0,25 mmone) u DIPEA (0,12 mu; 0,68 mmons) B DMF (3 M) nepememmBaroT B TeueHue | daca
npu KOMHaTHOHU Temnepatype. Cmeck ounmiaroT rpu nomoinu OP-BIKX(ACN/Boga+TFA).

Beixon: 69 mr (57%) ESI-MC: m/z=420 [M+H]* R(B2XX): 0,81 mun (Meton 7)
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OLIEHKA BHOJIOTHYECKOM AKTUBHOCTHU

BricOKONPOH3BOAHTENbHbIH CKPHHHHIOBbIH AHAJIN3

OTOT CKpUHUHIOBBIM aHanmu3 wu3Mepser axktuBauuio TRPCO6 (kaTHOHHBIH KaHaM
TPAH3UTOPHOr'O PELENTOPHOIO NOTeHIHaNa, cyocemeiicTBo C, uieH 6) HOHHOTO KaHaja MyTeM
nobasyieHust 100 KOMMepYecku gocTymnHoro aHanora DAG nuranma OAG (1-oneounn-2-anerui-
sn-rnuiepuH), oo aronucra TRPC6 1-[1-(4,5,6,7.8-nenraruapormkiorental2, 1-d|tnopen-2-
nnkapOonun)-4-nunepuani|-3-ruapobensumunason-2-ona  (GSK1702934A). B ananuze
HUCTIOJIB3YIOT FLIPR (bayopecueHTHBIN KaJIbLUEBbINA CEHCOD, KPacUTENb
TeTPaKUC(ALEeTOKCUMETHIIOBBII ) a¢up 4-(6-aleToKCUMETOKCH-2,7- 1 TOp-3-0KCO-9-
kcaHTeHmn)-4'-metui-2,2 -(atunenauokcn ) quanmiaH-N, N, N’ N'-TeTpaykCyCHOW  KHUCJIOTBI
(Fluo4/AM), nmnst ompenenenuss u3MeHeHuss mMemOpanHoro noreHumaia (FMP) or Molecular
Devices, KOTOpBIi MpeacTaBisieT COOOH MOTEHIUAN-UyBCTBUTEIBHBIN HHIUKATOP C TaCUTENIEM
¢bayopecuenuun. M3meHeHus (MOBBILICHWS) TMOTEHLMANA KOHLIEHTPAIMM  KajbLHi B
BHYTPUKJIETOYHOH MeMOpaHe, W3MEPEHHBbIC IO YBEJIUYEHUIO (DJIyOPECHEHTHOrO CHTHajla BO
BpeMs1 ACTIONSPU3ALMUA MEMOpPaHbl, 00ECTIEYNBAIOT U3MEPEHNE aKTUBHOCTH KaHAJA.

Kommepueckn  moctynHyro  HEK293/TREx  smmuumio  (Invitrogen)  crabGumibHO
tpancuimpoBann TRPCO koHCTpykumelli M CKPUHHUPOBAIM TPAAWLHUOHHBIM METOAOM
BU3YaTH3AIMH KaJIbIHs Uil OOHApYKeHUsT KIOHOB ¢ skcnpeccuert TRPCO mocie crumynsiumm ¢
UCTIONb30BAaHUEM 1 MKI/MJI TETPaLMKINHA. DTH KJIETKH MONJEPKUBAIN B IUTATEIBHOHN cpere,
PEeKOMEHIIOBAaHHOW  M3rOTOBUTENEM, AomonHeHHoW 100 MKI/Mi  TUrpOMUILMHA, IS
npoMotupoBanusi yaepxkusanusi TRPCO xoncrpykuuu. Ilocne BblpalliiBaHusl MOYTH [0
KOH(JIFOEHTHOCTU KJIETKHM BbICE€BaJH IpH IuioTHocTH (135000 kierox/imyHKa B 384-myHOUHBIE
CellBind mnanmerts! (Corning) B NpUCYTCTBUU | MKI/MJ TeTPALMKINHA U JaBajJd UM PacTH B
teuenue 20-30 wuacos. [lonmyuanu mnouytn KOH(IIFOEHTHBIM MOHOCHOW. I[luTatenpHyr cpeny
yIaJIsId U3 JIYHOK U KJIeTKH 3aTeM Harpyxkanu 25 mn Fluo4/AM, pasBeneHHbIM B pacTBOpe
Punrepa (6,5r NaCl, 0,42r KCl, 0,25r CaCl2 u 0,2r Ouxapbonara Hatpus, pH 7.4),
nornonHeHHOM 1% Pluronic F-127 no koHeuHo# koHuentpaiuu 0,5 MkM, U MHKyOUpOBaiu B
TeueHne 60 MUHYT pU KOMHATHOH TeMIiepaType. PacTBop Kpacurtesns 3aTeM yAalsaiu U3 KJIETOK
NyTeM MepeBOpaurBaHusl IJIAHIIETOB, Pe3KO MOCTYKHUBAs MX, U 3aMEHsUIU Ha 25 MKJ pacTBopa
Punrepa. Ilo mnpomectsuu [10,5 waca naad BOCCTAHOBJIECHMSI TOCJIE HArpy3ku KIETKH
aHaau3upoBaiu ¢ wucnosb3oBaHueM Hamamatsu FDSS 6000 cuctemsbi, koTopasi momyckaia
ocsemienne npu 485 HM. Kangpelr monmywanu npu ckopoctu 0,2 I'm B mpouecce ananmmsa
TUIAHIIETHI HEMPEPBIBHO BCTPSIXUBAJH, C IEPEMEIINBAHIEM JIYHOK IHITETKOM 1mocie o0aBIeHHs
KQKAO0ro peareHTa. J[jisi CKpUHHUHIOBOrO aHajan3a 26 MKJ pa30aBIeHHOTO MCXOMHOTO PacTBOpa
coennaenus (pu 50 MKM) 100aBIsUTH B KQXKIYIO JIYHKY B TEUEHUE 2 MUHYT MOCIE MONYYCHUS
KOpoTKOH (4 kanmpa) 0a3oBoi juHMH. 13 MK pacTBOpa aroHWCTa, cocrosimero u3 125 aM
GSK1702934A, passenenHoro B pactBope Punrepa ¢ BoicokuMm conepxkanuem Ca2+
(comepxxamuii 90 MM Ca2+), 3aTeM H00aBIAIM B KaXAYIO JYHKY C JOCTHXKEHHEM KOHEYHOM
koHueHrpauuun 20 MM Ca2+ u 10 MkM ucneiTbiBaeMoro coenuHenwusi. [laHHbpie cobupanu B

tTedeHne I3 MuHYyT mocne noOasieHust pactBopa PuHrepa ¢ BbicOKUM conepkaHueM Ca2+.
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VpoBeHb (ayopecueHIMH Ui KaKAOHW JIYHKH JeIWJIM Ha HCXOAHYIH0 HHTEHCHUBHOCTH
¢dayopecueHIMH Ui 3TOH JIYHKM U OOIIMH OTBET ONPEAENSIN IyTeM YCPEIHEHHs YPOBHS
¢ayopecueHIINHN MOCIeTHUX 4 KaIpoB, MOJYyYEHHBIX B XOJ€ HKCIEPUMEHTA, 32 UCKIIIOUYEHUEM
KOHEYHOro kaapa. Kaxnblil miaHmer conepskaia OTpULATeNbHble U MOJOKUTENbHbIE KOHTPOJIH.
Jlynku ¢ orpunarenbHbiMu KoHTpossMu coctosimn u3 HEK293/TREx TRPC6 knerok, Ha
KOTOpbIE BO3JEHCTBOBAIM aHAIUTHYECKUM OydepoM © pacTBOPOM aroHHCTa, HO HeE
UCIBITBIBAEMBIM COeANHEHHEM. 110M0KUTENbHBI KOHTPOJIb COCTOSUT U3 JIYHOK, BKJIFOUAROLIUX
HEK293/TREx TRPC6 «kmerku, Ha KoTOpble BoO3AeicTBoBaium 25 MM  3-[(2-
xjopdenokcu)mermn |pennmmunepunuinkeronoMm (Chembridge), pa3BeneHHbIM B pacTBOpe
Punrepa, u pacTBOpOM aroHucra. DTH KOHTPOJHU OMNpeAesuiM Kak Hoib mpoueHToB u 100
MPOLIEHTOB, COOTBETCTBEHHO, M MHTEHCHBHOCTb KaXXIOH JYHKH HOPMAaJH30BaId K 3TUM
3HAUEHUSIM.

IC50 3HaueHUs: ONpenesnsyii ¢ UCMOJb30BAHUEM OMUCAHHOTO BHIIIE (DITYOPECLIEHTHOTO
METO/Ia, 32 UCKJIKFOUYEHHEM TOr0, YTO BMECTO UCMbITaHUsA coeAnHeHuil npu 10 MmkM coenuHeHus
WCTIBITBIBAJIN MPU KOHEYHBbIX KOHLEHTpauusx 20 MxM, 6,667 MxM, 2,222 mxM, 0,741 MxM,
0,247 mxM, 0,082 mxM u 0,027 mxM. Ilpu Bcex KOHUEHTpALUIX COCIUHEHUS] UCIBbITHIBAIIA B
Tpex nosTopax. Mcnonp3oBanu cTaHiapTHYIO porpaMmy i noaroHku IC50 kpuBbIx.

Tabnuua 8

AnTaronucruyeckue 3pQexTrl coenuHeHn no nzodperenuro npotus TRPCH (ICs)

Coeaunenue Ne TRPC6 ICs¢ (HM)
1 <27
2 <27
3 <27
4 <27
5 27
6 27
7 27
8 27
9 27
10 27
11 27
12 27
13 27
14 27
15 27
16 27
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17 29
18 31
19 32
20 42
21 43
22 46
23 54
24 67
25 70
26 71
27 75
28 100
29 110
30 110
31 120
32 130
33 82
34 85
35 94
36 97
37 160
38 170
39 170
40 170
41 180
42 140
43 140
44 140
45 150
46 160
47 220
48 250
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49 250
50 47

51 290
52 190
53 210
54 220
55 220
56 290
57 300
58 100
59 340
60 440
61 500
62 550
63 670
64 820
65 830
66 840
67 560
68 630
69 630
70 640
71 850
72 910
73 1300
74 1400
75 1500
76 1800
77 2200
78 2800
79 3700
80 <27




144

81 71
82 180
83 98

84 300
85 320
86 350
87 620
88 750
89 2100
90 364
91 414
92 635
93 595
94a 343
94b 351
95 445

buonornyeckass akTUBHOCTh 3asIBJIEHHBIX COCIMHEHUI Tak)Ke MOKET OBITh MOKa3aHa ¢
UCIOJIB30BaHuEM MaTY-KinaMn aHanuza TRPC6.

CIIOCOBBI TEPAIIEBTHYECKOI' O IIPHMEHEHHA

Wurubuposanne TRPCO sBisieTcsl MpUBJIEKATENBHBIM CPEACTBOM AJIsI IPEAOTBPAILEHHS
Y JIEUEHHsI PA3JINYHBIX 3a00JI€BaHUI MM COCTOSHUM, KOTOpPbIE YCYTYOJSIFOTCS U3-32 aKTHBHOCTH
TRPC6. CoenuHeHusi, pacKpbITble B HACTOsIIIEH 3asiBKe, 3PPEKTHBHO MHTHOUPYIOT aKTUBHOCTD
TRPC6. B 4acTHOCTH, COEIMHEHUS IO U300PETEHHIO SIBJISIFOTCS CEJIEKTUBHBIMUA MHTUOUTOpPaMHU
WOHHBIX KaHAJOB W O0NamarT Xopomeil MerabonuyecKod CTaOMIBHOCTBIO B MHKPOCOMAax
yenoBeka. bojee KOHKPETHO, COEOUHEHHMs IO H300PEeTEeHHI0 O0NafarT OYeHb XOpOLIeH
aKTUBHOCTBIO U CEJEKTUBHOCTHIO B OTHowleHuH kaHana TRPCO mo cpaBHeHHIO C OpyruMH
kanajamu TRP, Bxmrouwass TRPC3, TRPCS5 u TRPC7. Takum o00pa3oM, COEAHHEHHS IO
M300pETEHNIO TOJIE3HBI Uil JiedeHUs1 3a00JeBaHUN M COCTOSIHMH, ONMHMCAHHBIX B pasnesax
“Ilpenmoceuiku co3nanust m3odperennst’ u “IlogpoOHoe ommcanue u3oOpeTeHus, BKJFOYAs
CJIEAYIOIINE COCTOSIHUS M 3a00JICBAHMUSA:

cepaeyHble COCTOSIHHS (Hanpumep, TunepTpodust cepaua), TUNepTeH3us (nHanpumep,
NepBUYHAS WJIM BTOPUYHAs), JIETOYHAs aprepuainbHas runeprensus (nanpumep, IPAH),
HelporereHepaTHBHOE 3a00JI€BaHUE WM PAaCCTPOMCTBO (nanpumep, Oone3Hb Aumnblreiimepa
(AD), Oonesnp Ilapkuncona, Oonesnp ['eHTHHrTOHA, amMuorpoduueckmii OOKOBOW CKIIEPO3
(ALS) n npyrue MO3roBble HapyIIEHHs], BbI3BAHHBIE TPABMOW WJIHM JPYTMMH MOBPEKIAOIUMH

¢dakTopamy, BKIIOYAas CTapeHUE), BOCHAJUTeNbHbIE 3a0ojieBaHus (nanpumep, acTMa,
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XPOHHYECKOE OOCTPYKTHBHOE 3a00NeBaHHE JIETKMX, PEBMATOMIHBIA apTPHUT, OCTEOAPTPHT,
BOCTIAJIUTENIbHOE 3a00JIeBaHNE KHIIEUYHUKA, PACCESTHHBIM CKIIEPO3 M PAacCTPONCTBA MMMYHHOM
CUCTEMBbI), TPEIKJIACMIICUsI U HHIYLHUPOBAHHAsT OEPEMEHHOCTBIO THIEPTeH3Us, 3a00JeBaHUs
noyek  ((oKanbHO-CErMEHTApHBIH  IJIOMEPYJIOCKIEPO3, HepOTHYECKHH  CHHIAPOM,
nuabernueckass HedpomaTtus, TmO4YeyHas HEAOCTATOYHOCTb, TEPMHUHAJbHAS XPOHUYECKAs
NOY€YHAs  HEeNOCTATOYHOCTb, JIMIIOWAHBIH  Heppo3), HIIEeMHs WIM  HMLIIEMHYECKOe
penepdysuonnoe nospexxaenue, pak, IPF (upnonatuueckuii ¢pudpos nerkux), ARDS (octpsrii
pPeCIIUpaTOPHBIN TUCTPECC-CHHAPOM) U AHa0eTHYeCKHe MeTadOJMYeCKue PacCTPOMCTBA, TaKUe
kak auader. CriocoObl MpOGUIAKTUKUA WK JICYeHUs JTIOO0r0 M3 MEPEYHCIIEHHBIX BBILIE WU
HIDKe 3a00JIeBaHUH M COCTOSTHUH BKJIIOYAIOT JICUEHHE JIFOOOro M3 CHMIITOMOB, CBSI3aHHBIX C
STUMH 3a00JIeBaHUSIMU WJIH COCTOSIHUSIMHU. Hampumep, crnocoObl jedenus 3a00neBaHuil MoueK
NPEAyCMAaTPUBAIOT JICYCHHE CHMITOMOB, BKJIIOUAs, HO HE OrPAaHUYUBASICH 3TUM, BTOPUYHYIO
THIIEPTEH3UI0, TMPOTEHHYPHIO, JIMIMUAYPUIO, THIEPXOJECTEPUHEMHUIO, TUIEPIUNHAEMHIIO |
HApYLICHHUsI CBEPTHIBAEMOCTH KPOBH.

U3-3a BaKHOH POJNH, KOTOPYIO PETYJIMPOBAHUE KaJbLHS UIPAET BO MHOTHX KJIETOYHBIX
nporieccax, BKJIIOYAs KJIETOYHYIO aKTHUBALMIO, NMEPECTPONHKY LUTOCKEJETa, SKCIPECCHIO T'€HOB,
KJIETOYHBIA TpaduK U amoONTHYECKYK T'HOENb KJETOK, JUCIOMEOCTa3 KallbLFsl BOBJIEYEH BO
MHOrHE 3a00NeBaHUSI M PAcCCTPOHCTBA. OTH 3a00JeBaHMS M PACCTPOMCTBA BKIIOYAIOT
HEBPOJIOTUYECKHE U HeWpoaereHepaTHBHblE 3a00JIEBAaHHS M PACCTPOMCTBA, BOCIAJHUTEIbHbIE
3a00NeBaHMs U PAaCCTPOMCTBA, TAKUE KAaK BOCIAJIHUTEIbHOE 3a00JIeBaHNE KUIIEYHUKA U OOJIe3Hb
Kpona; 3aboneBaHue moduek, Takoe Kak THIEPKAJIbIHEMUs, KAMHHM B TIOYKAaX M IOJUKUCTO3
noyek, Merabonmuueckue 3a00NEBaHUsI W PACCTPOMCTBA, BKJIOYAs OXHUPEHHE M OHA0eT;
3a00JIeBaHMsI U PACCTPOMCTBA MEUEHH U MOYEK, X POHUYECKOe OYeYHOe 3a00IeBaHNe, CepaeyHO-
cocyamcThle 3a00NeBaHMss U PAaCCTPONCTBA, BKIKOYAs TMIEPTEH3UIO, PECIUPATOPHBIC
3abonesanust, Bkiroyast COPD, IPAH, actmy u sMm¢usemy; u pakoBble 3a00I€BaHHsI, BKIFOYAs
pakoBble 3a00JieBaHHUsI TOJIOBHOIO MO3ra, MOJIOYHOM JKENe3bl, TO4YeK, LIeWKH MAaTKH,
NPEACTATEIbHON JKENe3bl, JKeTyIOYHO-KUIIEYHOrO TpakTa (HampuMep, racTpajbHBIA Pak N
PaK KeynKa), KOXKH U STTHTENHS.

3TH pacCTPONCTBA XOPOIIO M3YYEHBI Y YEJIOBEKa, HO TAKXKE CYLIECTBYIOT C aHAJIOTMYHON
STUOJIOTHEH Yy JPYIUX MIEKONHUTAKINX, M HX MOXHO JIeUuTh (HapMaleBTHYeCKUMU
KOMITO3ULIMSIMH T10 HACTOSIIIEMY U300PETEHHIO.

COOTBETCTBEHHO, COCIUHEHNE MO M300PETEHUIO, ONMCAHHOE B HACTOSLICH 3asiBKE, MU
ero (apmManeBTH4YECKH MPHEMIEMYIO COJIb MOXKHO  HCHOJNB30BAaTh ISl IMOJNyYEHHS
JIEKApCTBEHHOTO CPENCTBA U JieueHUs] 3a00JIeBaHUSl WM PACCTPOHCTBA, OMOCPEAOBAHHOTO
TRPC6, Brmouast 3aboneBaHUs M PACCTPOHCTBA, KOTOPBIE YKa3aHbl BBIIIE M B pa3aeiax
“ITpenmoceuiku co3nanus uzodbperenus” u “TlonpoOHoe onucanme U300peTeHus .

JUisi TepaneBTUUECKOro MPUMEHEHHsI COSAMHEHUs 10 M300PETeHHI0 MOXKHO BBOAHTDH B
BUIE (papMaLeBTUIECKON KOMITIO3UIUU B JIFOOOH OOBIMHON (hapMalieBTHUECKOH JIeKapCTBEHHOM
dopme mOOBIM OOMmENnpUHATEIM criocoboM. OObIuHBIE JIeKapCTBEHHbIE (OPMBI THUITUYHO

BKJIFOYAIOT (papMaLIeBTHUECKH MPHEMJIEMbIi HOCUTENb, TMOAXONALINN JJIsi KOHKPETHOM
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BbIOpaHHOM JiekapcTBeHHOH (popmbl. IlyTH BBeNEHNS BKIFOYAIOT, HO HE OIPAHUYHBAIOTCS 3TUM,
BHYTPUBEHHOE, BHYTPUMBIIIEYHOE, NOAKOKHOE, HHTPACHHOBHAIBHOE BBEACHHUE, BBEICHUE
nocpencTBoM HH(Y3UH, CyONMHIBAIbHOE, TPAHCIEPMAaJIbHOE, NEPOPATbHOE, MECTHOE BBEIEHHE
WIM BBEIECHUE IyTeM UHramauuu. I[IpennouTurenbHbIME CHOcOOaMHU BBENEHHS SIBIISIOTCS
NepOpasbHbIM U BHYTPUBEHHBII.

CoenuHeHMsT IO HACTOSIEMY H300PETEHMIO MOXKHO BBOAUTH OTHENBHO WM B
KOMOMHAIIMM C aJbIOBAHTAMHM, KOTOPBIE TOBBIIAIT CTAOMIBHOCTH MHIMOMTOPOB, OOJErdyaroT
BBelcHHE (hapMALIEBTHUECKUX KOMITO3UIIMN, COMAEpPXKAIMUX HMX B HEKOTOPbIX BapHaHTaX
OCYIECTBIIEHHSI, 00ECTIEYHBAIOT MOBBILICHHOE PACTBOPEHUE UJIM AUCTIEPIHPOBAHUE, MOBBIIAIOT
UHTUOMPYIOLIYIO aKTUBHOCTb, OOECTIEYMBAIOT BCIIOMOTATENIbHYIO TEPAIUIO H T.II., BKIIIOYAKOIIEH
Apyryue aKTHBHbIE HHIPEAHEHTH. B OJHOM BapHWaHTe OCYLIECTBJCHHs, HANpPUMEp, MOXKHO
BBOJIUTh HECKOJIBKO COETUHEHHMH MO HacTosAleMy u3oOpereHHio. [IperMyInecTBEHHO Takue
KOMOWHHUPOBAHHBIE TEPANTUH HCIIONB3YIOT 00Jiee HU3KHE J03bI TPAIUILIMOHHBIX TEPAEBTHUECKUX
CpeAcTB, TakuM o0Opa3oM wusleras BO3MOXKHOH TOKCHYHOCTH U TOOO0YHBIX 3(dexTos,
BO3HHKAIOIINX, KOTJAa 3TH CPEICTBA HCIIOJIB3YIOTCS B KauecTBe MOHOTepanuu. CoennHeHHs 110
u300peTeHNI0 MOryT ObITh (U3NYECKU OOBEOUHEHbI C OOBIYHBIMH TEPaNEeBTUYECKUMHU
CpPEeACTBAMH WJM OPYTUMH aabIOBAHTAMH B OAHY (papMalleBTHUECKYI0 KOMITO3ULIHIO.
[IpennoyTuTeNnbHO, COENUHEHNS 3aTEM MOXKHO BBOJIUTH BMECTE B OJJHOM JIEKAPCTBEHHOH (popme.
B HekoTOphIX BapuaHTaX OCYLIECTBICHHA (DapMalleBTUYECKHE KOMIIO3HMLNH, BKIIOYAIOIIHNE
Takue KOMOWHAIMM COEAMHEHUH, copepkaT 1o MeHbluel Mepe okoino 5%, HO Oonee
MPEIIOYTUTENIbHO IO MeHbIneH Mepe okoyio 20% coenwHeHHs o M300peTeHuto (Macc./macc.)
wi ero komOmHauuu. ONTHUMaJIbHBIA TPOLEHT (Macc./Macc.) COSAMHEHHs MO0 H300pEeTEHHIO
MOJKET BapbHPOBATHCS, U €T0 ONpeeSIeHHe HaXOAUTCS B KOMIIETEHIUH CIIELUANCTOB B JAHHOM
obnactu. AJBTEpHATUBHO, COEIMHEHHUS [0 HACTOAIIEMY M300pETeHHI0O M OOBIYHBIC
TepaleBTUUECKUE CPEeNCTBA WM JPyrue aAbIOBAHTBI MOXHO BBOIUTH OTAENBHO (In0O
MOCNIENOBATENbHO, JIMOO TmapauienbHo). Pa3nenbHoe BBemeHue oOO0eCTeUnMBAET OOJBIIYIO
T'MOKOCTb CXEMbI BBEICHUSI.

Kak ykaszaHo BblIlIe, JIeKapCTBEHHBIE (POPMbI COETMHEHHI 110 HACTOSIIEMY U300PETEHHUIO
MOTYT BKJIIOYATh (papMalleBTHUECKH TPUEMJIEMble HOCHTEIM W aJbIOBAHTBHI, H3BECTHBIC
CHEeLUAINCTAaM B JAHHOW 00JACTH TEXHHWKH W TOAXONAIINE JJIsl JIEKApCTBEHHOH (PopMbl. ITH
HOCUTENI! M aJbIOBAHTHI BKJOUYAIOT, HAMPHMEP, HOHOOOMEHHHUKH, OKCHJl AJFOMUHUS, CTeapatr
AFOMUHUS, JICLUTHH, OSJIKH CBIBOPOTKH, Oy(epHBbIe BEINeCTBa, BONY, COJU U 3JIEKTPOJIUTHI U
BEIIECTBA HAa OCHOBE LEJUTIOJIO3bL llpeamodutuTenbHble JieKapCTBEHHBbIE (POPMBI BKIIFOUYAOT
TabJIETKy, Kamncyjy, KarieTy, JKUAKOCTb, PacTBOp, CYCIIEH3HIO, SMYJBbCHIO, MACTHIIKH, CHPOII,
BOCCTaHABIMBAEMbIIl TOPOLIOK, TPaHyJdy, CYIIMO3UTOPUA W TPaHCAEPMANBHBIA IJIACTHIPD.
CriocobbI MOTyueHusT TaKUX JIEKAPCTBEHHBIX (GopM m3BecTHHI (cM., Hanpumep, H.C. Ansel and
N.G. Popovish, Pharmaceutical Dosage Forms and Drug Delivery Systems, 5th ed., Lea and
Febiger (1990)). VpoBHH M mNOTpeOHOCTh BO BBEAEHMU A03 COEAMHEHHH MO HACTOSIIEMY
M300pETeHNI0 MOKET BbIOpATh CHEMATUCT B JAHHOH OOJAacTU W3 JOCTYIHBIX CIIOCOOOB U

METOAUK, MOAXOMAAIUX AJIsI KOHKPETHOTO IMallUCHTA. B HEKOTOPBIX BapHUaHTaX OCYILICCTBJICHUS
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ypoBHU 103 Bapeupyrorcs ot 1 mo 1000 mr/mo3a nmnst maumeHta ¢ maccod tena 70 kr. Xots
OHOW M03bI B JAE€Hb MOXET OBITh JOCTATOYHO, MOKHO BBOIWUTH 1O 5 103 B AeHb. [l
NePOpPANTbHBIX 03 MOKeT noTpedoBaThest 10 2000 Mr/nenb. Kak OyneT MOHSATHO CHeLUAINCTy B
JaHHOM 00JIaCTH, MOTYT MOTPe0OBaThCs OoJiee HU3KHUE MM O0JIee BBICOKUE 103bl B 3aBHCUMOCTH
OT KOHKPETHBIX (pakTopoB. Hampumep, KOHKpETHbIE CXeMbI BBEICHUS U JIEUeHUs OyAyT 3aBUCETh
OT Takux (akTopoB, Kak oOumii npoduiIb 3A0POBbS MNALMEHTA, THKECTb M TEUSHHE
paccTpoiicTBa MK MPENPACIIONOKEHHOCTh K HEMY IMALEeHTa, a TaKkoke MHEHHUE JIeYalllero Bpaya.

CoenuHenus: Mo M300PETEHUIO MOXKHO HCIOJIb30BaTh OTAEIBHO WM B KOMOWHALUU C
ONHUM  WJIH  HECKOJbKUMH  JIOTOJHHUTEIbHbIMA  TEPANEBTHUECKUMH  CPEACTBAMHU.
Heorpannuuparoniie nmpuMepbl IOMOJHUTEIbHBIX TEPAIEBTUYECKHX CPEICTB MOTYT BKJIIOYATh
CEAYIOLIHE:

AHTArOHUCTHI PEIenTOpoB aHruoreHswHa Il (OJoKaTOphl peLenToOpOB AHTHOTEH3WHA
(ARB)), Takme Kak KaHIecapTaH, OJ3MpOCApPTaH, KaHAecapTaH, wupdecapTaH, JO3apTaH,
OJIMECapTaH, TeJIMUCAPTaH, BaJICAPTAH, a3MJICAPTAH U MEITOKCOMMUI,

UHTUOUTOpPBI  aHTMOTEH3WHNpeBpamammero (¢epmenra (Hanpumep, OeHasempu,
KaITONPUJI, SHAJATPHIL, (PO3HHONPHII, TU3UHOIIPHJII, MOSKCHIIPHJI M IEPUHAOIPII);

NPOTUBOAMAOETHYECKHUE CPENCTBA, TaKHWe KaK WHTHOUTOPBI  aib(a-riroKo3uaas3bl
(Harmpumep, MUTTUTON U akapbo3a), aHAJIOTH aMIJIMHA (HarpuMep, MPaMIMHTUA), HHTHOUTOPBI
IUNEeNTUAWINENTHAA3bl 4 (Hampumep, aJOTJUNTHH, CHUTArJIMNTHUH, CaKCATJIMOTHH U
JVHATTUNTHH), MUMETUKM HWHKPETHHAa (HampuMmep, JHMPariyTHA, 5K3€HATH., yJariyTHI,
aNnOUIIyTH M JIMKCUCEHATWA), WHCYJHH, MEIJINTUHUABl (HAampuMep, pemnariiuHug |
HaTeryNMHUA), Ouryanunel (Hampumep, MerdopmuH), uHruburopel SGLT-2 (Hampumep,
KaHarnuQuo3uy, >SMrarauduo3uH U panarau@iosuH), Cyab(OHUIMOYEBUHBI (Hampumep,
XJIOPIPOTIAMUA, TJIUMENHPHU, TIMOYypUA, TIAUMU3UA, TMHOYPHA, TOJAa3aMUA U TOJNOyTaMua) u
THA30JMANHANOHBI (HaIIpUMep, PO3UTIINTA30H U MHOTJIUTa30H),

OpOHXOIMIIATATOPBI, BKIIFOYasi O€Ta-arOHUCTBI KOPOTKOTO W JUIUTENIBHOTO JEWCTBUS
(Hampumep, anmpOyTepos, JeBaabOyTepos, cajgbMeTepos, (opmoTepon u apdopmMoTepos) u
AHTHXOJIMHEPTUYECKUE CPEICTBA KOPOTKOTO M JUTUTEJBHOrO JEeHCTBHA  (UIIPATPOIHYM,
TUOTPOIUYM, YMEKIUIUHUYM, TIUKOMUPPOJIAT U AKITUIUHHYM);

CTEPOUBI, TaKue KaK QIIyTUKA30H 1 OYIECOHH.

Korma wx wHCmonmp3ylOT B  KauecTBe KOMOWHHUPOBAaHHOIO JICUEHHs] B  BHUJE
(bapMalleBTHUECKON KOMOHWHAIIUK, COEIUHEHUs IO HM300PETEHHUI0 W OJHO WJI HECKOJBKO
JOTIOJTHUTEBHBIX CPEICTB MOXXHO BBOAHUTH B OZHOH M TOH JK€ JIeKapCTBEHHOH (opme miu B
pa3HbIX JeKapcTBeHHbIX (opmax. CoenuHEHHs MO HM300PETEHHI0O W OIHO MM HECKOJIbKO
JOTIOJIHUTEIBHBIX CPEIACTB MOXKHO BBOJWTH OAHOBPEMEHHO WJIM OTHIEIBHO, KaK YaCThb CXEMBI

JICUCHUA.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenne Gpopmysl (I)

7
R1 7 L\O R
NH,
(D
rac

L OoTCyTCTBYET MM MPEACTABISIET COOOM METUJIEH WJIH 3THJICH;

Y npencrasmisier coboit CH mmu N;

A npencrasisier coboit CH mmu N;

R' BBIGpaH U3 rPyMIIBI, COCTOSIIEH H3:

Cj-sankmna, He00A3aTENbHO 3aMeIIeHHOro 1-3 rpymnmnaMu, He3aBHCUMO BBIOPAHHBIMU U3
rpynmnsl, cocrosiieii u3 rajgoresa, Cseiukioankuna 1 OCs sLIUKI0ATKUIA,

¢dennna, HEOOA3aTENbHO 3aMELIEHHOro 1-3 rpynmaMu, HE3aBUCUMO BBIOPAHHBIMU W3
rpynnbl, cocrosimueit u3 CFi, ranorena, Csenukioankuna, OCssuuknoankuia, OCiesankuna,
Heo0s13aTeNIbHO 3aMEIEHHOTO OHUM-TPEMs aTOMaMH TaJIOreHa; 1

CselluKIIOQNKHMIA,  HEoOsi3aTeNbHO — 3aMelleHHoro 1-3  rpynmaMu,  HE3aBHCHMO
BBIOPaHHBIMU M3 I'PYMIIbL, COCTOsALIEN U3 rajoreHa u Cisajikuia, Heo0s3aTeNbHO 3aMeI€HHOIO
1-3 aToMamu rajoreHa;

R? BeiGpan u3 rpymmel, cocrosmeii u3 H, Cjeankuna, OCF3, Csguuknoankuna, OC).
sankmna, OC; gLIMKIIOAIKIIIA;

R® BbiGpan u3 rpymmsi, cocrosmeii us H, Cpeankuma, Csguukmnoankuma, OCs
SLIKIOANKIN, The Kaabii n3 Cpeankuna, Csgluknoankuia, OCs ¢UKIoanKmma rpymmsl R
HEeoOsI3aTeNIbHO MOXeT OBbITh 3aMeIleH OIHOH-TPeMsl TpyNmaMH, Kakaas Hu3 KOTOPbIX
HE3aBUCHMO BbIOpaHa W3 rpymmsbl, cocrosmed u3 rajorena, OH, OC; ankuna, SCi.sankuna,
N(Ci.6ankui),; u roe oguH-TpHU aroma yriepona CjealiKuiia TPYIIIbI R’ HeoBs3aTenbHO MOTYT
OBITH 3aMeIeHbl OAHON WJIM ABYMs IPYIIIaMH, BBIOPAHHBIMU W3 TPYIIBL, cocrosimed n3 NH,
N(Cisankmna), O u S;

R* 11 R’ kax1blil HE3aBHCHMO BBIOpaH u3 rpynnsl, cocrosimeit n3 H nimm Ci_sankuna;

R® u R* mMoryr BMecTe ¢ aToMOM, K KOTOPOMY OHH IPHCOEIMHEHbI, OOBEXHHSTHCS C
oOpa3oBaHueM 3-9-ujieHHOTO KapOOLUKIMIBHOTO KOJIbLIA, KOTOPOE HEOOS3aTeIbHO MOXKET
COIepKaTh OJUH-TPH I'€TEPOATOMa, BBIOPAHHBIX M3 IpymIibl, coctosmen u3 N, O u S; unn

R’ u R’ MOTYT BMeCTe OOpa3OBbIBaTh 3-9-uJIeHHOE OMIMKJINYECKOE KOJBIO, KOTOPOE
HEeoOs13aTeNIbHO MOXKET COEPIKaTh OAMH-TPU T€TePOAaTOMA, BHIOPAHHBIX U3 TPYIIIbI, COCTOSLIEH
mN,0OusS;

R® BbIOpaH u3 rpymmsl, cocrositent u3z H, Cigankuna, CN, CF;, OCF;, Cs ¢nukioankunia,
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OCgankuna u OCs3 glIUKIIOATKIIA,

R’ BoiGpan u3 rpymmel, cocroameii u3 H u OC)_sankuna;

win ero papMaleBTHYECKU TPHeMIIeMasi COJb.

2. Coequnenue no 1. 1, raoe

R BBIOpAH U3 TPYIIIbI, COCTOSALIEH H3:

Cj¢ankuna, HeoOA3aTENbHO 3aMEIeHHOro 1-3 rpymnmnaMu, He3aBUCUMO BBHIOPAHHBIMU U3
IpyMIibl, cocTosmieit u3 rajgoreHa, Cs ¢lIMKIOATKUIIA,

¢dennna, HeOOS3aTENbHO 3aMELIEHHOro 1-3 rpynmaMu, HEe3aBHCUMO BBIOPAHHBIMU U3
rpynmbl, cocrositieii u3 CFs, ranorena, OCs;guuknoankuiaa u OCi gankuia, HeoOs13aTeNbHO
3aMEIICHHOIO OAHUM-TPEMSA aTOMaMU rajoreda, u

3 LIMKJIOANKIIIA, HEOOSI3aTENIbHO 3aMEIIEHHOTO -3 raJoreHoBbIME IrPyIIamuy,

R? npencrasisier co6oit OC |.¢aIK;

R? BbIOpaH u3 rpymmsl, cocrosimein u3 H, Ci gankumna, HeoOs3arenpHO 3amernennoro OH
i OC|_gaJIKUIIOM,

R* npencTasisieT codoit H;

R’ npencTasisieT codoit H;

R’ u R MOTYT BMECTE€ C aTOMOM, K KOTOPOMY OHH NPHCOEIWHEHBI, OOBEAMHATHCS C
oOpa3oBaHueM 3-9-uJieHHOTO KapOOLUKIMIBHOTO KOJIbLIA, KOTOPOE HEOOs3aTeIbHO MOXKET
COZepKaTh OJUH-TPH IeTePOaToOMa, BEIOPAHHBIX U3 rpymmsbl, cocrosmeii u3 N u O; nim

R’ u R’ MOTYT BMeCT€ OOpa3OBbIBATh 3-9-uJIeHHOE OMIMKJINYECKOE KOJBIO, KOTOPOE
HeoOs3aTeIbHO MOXKET COAep KaTh OAMH-TPU reTepoaToMa, BhIOPAHHBIX U3 TPYIIbI, COCTOSIIEH
3 N u O;

6 .
R” BbIOpaHn u3 rpymmsl, coctosiieii u3z H, C_qankuna, OC;_gankuna u OCs ¢LIUKIOANKHIA;

R’ BriGpan u3 rpymmsy, cocrosimeii u3 H u OC | _sankuna;

WK ero (papMaleBTUYecKu npremMsiemMast CoJb.

3. Coenqunenue mo . 1 unm 2, rae

A npencrasisier coboit CH u Y npencrasisier coboit N; nim

A npencrasisier coboit CH u Y npexncrasisier coboii CH; mm

A npencrasisier coboit N u Y npencrasinsier codoit CH;

WK ero (papMaleBTU4YecKy npremMiemMast CoJb.

4. Coenunenue no jmodomy u3 . 1-3, rae

R' BBIGpan U3 rpymmsl, cocTosme 13 (BeHnIa, HeoOA3aTENbHO 3aMELIEHHOTO IPYIIIOi,
BbIOpaHHOM u3 rpymmsbl, coctosmeit n3 CFs;, OCF;, ranorena, OCs guuknoankmna u OC;_ankuna,
HeoOsI3aTeNIbHO 3aMEIEHHOTO OTHUM-TPEMsI aTOMaMH TaJIOreHa,

R? npencrasisier co6oit OC |¢aIKu;

R® BIGpaH u3 rpymmsy, cocrosimeii u3 H, Csanknia, HeobsaTensHo 3amemmenroro OH
i OC 1 6aIKHIIOM;

R* npencrasmsier coboii H;

5 .
R’ mpencrasmsier codoii H;
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R® u R* mMoryr BMecTe ¢ aToMoM, K KOTOPOMY OHH HPHCOEIMHEHBI, OOBEAMHSTHCS C
oOpazoBaHueM 3-9-uJleHHOTO KapOOLUKIMIBHOTO KOJIbLIA, KOTOPOE HEOOS3aTeIbHO MOXKET
CoZiepKaTh OJUH-TPH IeTePOoaToOMa, BBIOPAaHHBIX U3 IrpymIbl, cocrosmeit u3 N, O; nnum

R’ u R’ MOTYT BMeCTe OOpa3OBbIBaTh 3-9-ujleHHOE OMIMKJINYECKOE KOJBIO, KOTOPOE
Heo0s3aTeIbHO MOKET COZIepKaTh OAMH-TPH IeTepoaToMa, BHIOPAHHBIX U3 TPYIIIBI, COCTOSIIEH
u3 N u O;

RS BbIOpaH u3 rpymmsbl, cocrosimeit uz H, C;_qankuna, OC;_cankuna u OC3 gLIUKIOATIKIIIA,

R’ BoiGpan u3 rpymmsl, cocrosimeit u3 H n OC)_ganknna; u

WK ero (papMaleBTHUECKU TpUeMIieMast CoJib.

5. Coenunenue no mobomy u3 mm. 1-4, rae

R' BBIGpan U3 rpymmbl, cocTosEH 13 (eHNIa, HeoOI3aTENbHO 3aMELIEHHOTO IPYIIIOi,
BbIOpaHHOM U3 rpymmsbl, coctosmeit u3 CFs;, OCFs, F u MeTokcy;

R’ BBIOPAH M3 TPYIIIbIL, COCTOSIIEHN U3 METOKCH T STOKCH;

R’ BbIOpaH W3 rpynmsl, cocrosimeidl u3 H, 2-ruapokcumernna, METOKCHMETHna, 1-
THIPOKCUSTHIIA,

R* npencrasmsier coboii H;

R’ npencrasmsier coboii H;

170071

R’ npencraBmser coboit stwi, m R’ u R' obwemmmsiorcs ¢ obpasoBaHmeM
CIMPOLUKIIMYECKOTO KOJIbLI,

WIn

R’ NpPEACTaBIsIET COOOM 3TUI WM METOKCUMETHI, U R’ u R’ obwsenumsiorcs ¢
o0pa3oBaHueM OUIIMKJINYECKOrO KOJIbLIA,

R® BBIOpaH M3 Tpymmbl, cocrosmed u3 H, MeTwna, METOKCH, 3TOKCH, MPOIOKCH U
LUKJIUJITTPOIIUIIOKCH;, U

R’ BBIOpaH U3 rpymmsbl, cocrosimeit us H u merokcu;

WK ero (hapMaLeBTHUECKU TpUeMIIeMast COJTb.

6. Coenunenue mo mrodomy u3 mm. 1-5, rue

R' Bmecte ¢ L MPEACTABISIFOT COOOM TIpymIy, BHIOPAHHYIO W3 TPYIIIBI, COCTOSIIEH W3
benuna, 4-xnopdpenwna, 4-propdenmna, 4-merokcudenuna, 4-usonpornokcudenuna, 4-
TpudropmeTrndenmna, 4-nupTopMeTokCupeHnIa 4-TUKIONPOMMIOKCUPEHHIIIA, IUKIIOMPOIIIIIA,
LUKJIOTIEHTHUIIA, IUKJIOTeKcrIa, Oersmia, 2-propdensmna, peHmm T, 1

R* MPEICTABIISIET COOOI METOKCH HJIA 3TOKCH,

WM ero (papMaleBTHUECKU IpUeMIieMast COJlb.

7. Coenunenue no modomMy u3 mm. 1-6, roe

Y npencrasisier coboit CH u A npeacrasisier coboii N;

R' Bmecte ¢ L NPEACTABISIFOT COOOM TpyIy, BHIOPAHHYIO W3 TPYIIIBL, COCTOSIIEH U3
bennna, 4-xnoppenuna, 4-propdennna, 4-merokcudenmna, 4-uzonponokcupenmna, 4-
Tpudropmermndenmna, 4-gudropmerokcudenuna, 4-uukiaonponokcupeHmna, OeHzmma, 2-

¢dTopbensuna, peHuns TN,
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R* MPEICTABIISIET COOOI METOKCH HJIA ATOKCH,

R? , R* u R kaxmpiii npencrasisier codoit H;

R® npenacTasisier co0oit H, MeTw, MeTokcu Uil STOKCH, |

R’ npencTasisiet codoit H;

WK ero (papMaleBTHUECKU IpuemiieMast CoJib.

8. CoenuHenue no yobomy u3 mim. 1-6, rae

Y nmpencrasisier coboii CH u A npencrasisier codoii CH;

R' Bmecte ¢ L NPEACTABISIIOT COOOW TPyIIy, BBIOPAHHYIO M3 TPYMIIbI, COCTOSIIEH M3
benuna, 4-xymoppenuna, 4-¢proppenuna, 4-merokcudenuna, 4-tpudropmeruiadeHua,
LUKJIOTIEHTHIA, IIUKJIOreKcuIa, Oensmna, 2-propOensuna, peHunsTrna,

R? NIPEICTABIISIET COOOI METOKCH HJIA ATOKCH,

R? , R* u R kaxmpiii npencrasJsier codoit H;

R® npeaCcTaBIsieT co0oit H, MeTw, MeTOKCH UJTH STOKCH, 1

R’ npencTasisieT codoit H;

WK ero (hapMaLeBTHUECKU IpUeMIIEMast COJTb.

9. Coenunenue no modomy u3 mm. 1-5, roe

Y npencrasisier codoit N u A nipencrasisietr codoii CH;

R' Bmecte ¢ L NPEACTABISIFOT COOOM Ipymy, BHIOPAHHYIO W3 TPYIIIBIL, COCTOSINEH M3
¢denuna u 4-propdenmna,

R” npexcrasisier coboil METOKCH,

R’ BBIOpaH U3 rpymmsl, cocrosmeii u3 H, 2-ruapokcumernna 1 ruipoOKCUITHNIA,

R* npencTasisiet codoit H;

R’ npexacrassiet coboit H;

R’ 11 R* MOryT 06beuHATECS ¢ 06Pa30BAHHEM CITHPOLIMKIMYECKOrO KOJIbLIA;

W

R? 1t R MOryT 06beXMHATBCS ¢ 0GPA30BAHMEM OUIMKIMYECKOrO KOMbLA,;

R® BBIOpaH U3 rpymmsl, cocrositeii u3 H u merokcu; u

R’ npencTasisieT codoit H;

WK ero (papMaLeBTHUECKU TIPUeMIIEMast COJTb.

10. Coenunenue no mobomy u3 mm. 1-4, rae

rae

R' mpencrasmsier coboii Cjeaikumi, HeoGS3aTENbHO 3aMewleHHbl 1-3 rpymmamy,
HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIbI, COCTOSIIEH U3 rajorena u C; ¢IIMKIOATIKIIIA,

R? npencrasisier coboit OC |.¢aIKuL;

R? , R* u R kaxmpiii npencrassier codoit H;

RS BbIOpaH u3 rpynmsl, cocrosimei u3z H, Cygankuna u OCgankuia; u

R’ npencTasisiet codoit H;

WK ero (papMaLeBTHUECKU IpUueMIieMast CoJib.

11. Coenunenue no mobdomy u3 mm. 1-4 u 10, roe

rac
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R' Bmecte ¢ L MPEACTABISIFOT COOOM Ipyrmy, BHIOPAHHYIO M3 TPYIIIBI, COCTOSINEH W3
STWNIA, TPONHJIA, H3OIMpPONHIA, H300yTWIA, LUKJIONPONMIMETHIA, LUKIOOyTHIMEeTHIa, 2,2-
OUMETWIINPONINIA,  1-METUILMKIONPONWIMETHIA,  |-pTopMeTHnuukiIonponuamMeruia, -
LUKJIONPONUIIITUIIA, 2-IUKJIONIPONMIIZTUJIA, LIUKJIONEHTHUJIA, LIUKJIOT€KCUIIa, 2,2-
TG TOPLUUKIOOY THIIMETHIIA, 3,3-nudropunknoOyTHIMETHIIA, 3-
(TpudropmeTi)upKIoOy THIMeTHIA U 3,3,3-Tpr(TOP-2-METHII-IPOTINIIA,

R’ npencrasisier coGoi METOKCH,

R? , R* u R kaxmpiii npencrasssier codoit H;

R® BBIOpaH U3 rpymsbl, cocrosimeii u3 H, Mmeruna u MeTokcu; u

R’ npencTasiisieT codoit H;

WK ero (papMaleBTHUECKU TpUeMIIeMast COJTb.

12. Coenunenue no mobdomy u3 mm. 1-4, 10 u 11, rae

rae

Y npencrasisier coboit CH u A npeacrasisier coboii N;

R' Bmecre ¢ L MPEACTABISIFOT COOOM TpyIy, BHIOPAHHYIO W3 TPYIIBI, COCTOSIIEH U3
Nponuia, H30Mponmia, W300yTHIA, [OHUKIONPOMWIMETHNA, LUKJIOOyTHIMeTHna, 2,2-
TUMETHIINIPONIIIA, |-IMKJIONPOMMISTHIIA U 2-IUKIIOT PO THIIA,

R? npencrasisier coboi METOKCH,

R? , R* u R kaxmprii npencrassier codoit H;

R® BBIOpaH U3 rpymmsbl, cocrosmeii u3 H, mernna u meroken; u

R’ npencTasisiet codoit H;

WK ero (papMaLeBTHUECKU IpuemiieMast CoJib.

13. Coenunenue mo grobomy u3 . 1-4, 10 u 11, rae

rae

Y nmpencrasisier codoii CH u A npencrasisier codoii CH;

R' Bmecre ¢ L NPEACTABJISIIOT COOOW TPYIIY, BHIOPAHHYIO M3 TPYIMIbI, COCTOSILIEH M3
STWJIA, TPOMHIA, HM3OMPONIIA, H300yTHIA, LUKJIOMPONMIMETHIA, LUKIOOyTHIMEeTHIA, 2,2-
OUMETHIINPONIIIA,  |-MEeTHILMKIONPONWIMETIIA,  |-propMeTmnuukionponuameruia,  1-
LUKJIONPOHIIITHIIA, 2-LUKJIOTIPOMTIIIATHIIA, LUKJIONIEHTUJIA, LIUKJIOT€KCHUIIA, 2,2-
TG TOPLUUKIOOY THIIMETHIIA, 3,3-audTopunKIO0yTHIMETHIIA, 3-
(TpudropmeTin)mkIo0yTHIMETHIA U 3,3,3-TpUPTOP-2-METHII-TIPOTIHIIA,

R’ npencrasisier coboi METOKCH,

R? , R* u R kaxmpiii npencrasisier codoit H;

R® BBIOpaH U3 rpymmsbl, cocrosimeii u3 H, Mmeruna u MeTokcu; u

R’ npencTasisieT codoit H;

WK ero (papMaLeBTHUECKH IpUeMIIeMast COJIb.

14. Coenunenue no 1. 1, rae

R® u R® BmMecte ¢ aromMoMm, K KOTODOMY OHH NPHCOEIHMHEHBI, OOBEIMHSIOTCS C
o0Opa3oBaHHeM 3-4JICHHOTO KapOOILUKIIMIBHOTO KOJIbLIA,

WIH ero (papMaLeBTHUECKU IIpuemMiieMast CoJib.
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15. Coenunenue no 1. 1, rae

R’ u R’ BMecre 0OpasyloT 3-9-ulleHHOE OHIMKIHYECKOE KOJNBLO, KOTOPOE
HEeoOs13aTeNIbHO MOKET COAEPKaTh OJUH-/IBA FETePOATOMA, HE3aBHCUMO BBIOPAHHBIX U3 TPYIIIIbL,
cocrositet u3 N u O,

WK ero (papMaleBTHUECKU IpuemiieMast CoJib.

16. Coequnenue 1o m. 1, BBIOpaHHOE M3 IPYMIIbI, COCTOSIIEH U3 JIFOOOr0 U3 COeNUHEHHI

1-95 B Tabnune HUXE:

Coen.
N CtpykTypa Haspanue coenuHenus
o
F Ny [4-(6- AMHHO-4-METOKCH-TTUPUAHH-3-1JT)-
jSWeAS
1 07 NF Nm nunepasus- 1-nil-[5-(4-¢propdpenokcn)-4-
e, o 7 NH, METOKCU-TTUPUANH-2-UJI|-METaHOH
CH,

(6-Amuno-4-mermn-3',4",5',6'-Terparunpo-

0
2 F\©\ |N\ N 2'H-[3,4'"-6unupunusun-1'-um)-[5-(4-
0”7 N =N (ropdenoxcn)-4-MeTOKCH-TUPUANH-2-UJT]-
O\CHa HS” ™ M

2 MCTaHOH

(beHOKCU-TTMPUANH-2-WJT)-METaHOH

CH, 0
5 P N (6-Amuno-3'4".5",6"-terparunpo-2'H-
3 ©\o 2 |N O\@\ [3,4"6unupunuani-1"-wmn)-(4-mMmeTokcu-5-
|
=~ NH,

(6- AMunO-4-MeTokcu-3',4",5',6'-rerparuapo-

CH, o
F SN "
@\ I 2'H-[3,4"|ounupununun-1'-un)-[5-(4-
4 o AN N
N,

(bTopdeHoKCH )-4-METOKCU-TTMPUAUH-2-HJT |-

0
I
CH, METaHOH

(@]
N
(\ N | = [4-(6-AMHHO-4-MeTOKCH-TTUPUAHH-3-1IT)-
N
5 N | Z 0 nunepasuH- 1 -wmi|-(4-MeToKCH-5-(heHOKCH-
H,N =g HC'O MU PUIAH-2-1T)-METaHOH
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[4-(6-AMuHO-IMpUA3UH-3-1T)-
nunepuaus- 1-un-[5-(4-usonponokcu-
(beHoKCcH )-4-MeTOKCU-TTUPUANH-2- 1T |-

MCTaHOH

[(R)-4-(6-AMuHO-4-MeTUI-TUPUAUH-3-UJT)-
2-ruApOKCUMeTIII-Tunepasus- 1 -wmn|-[5-(4-
(bTopdeHoKCH )-4-MEeTOKCU-TTMPUAUH-2-HJT |-

MCTaHOH

[7-(6-AMHHO-4-MEeTOKCH-TTUPUINH-3-1JT)-
4, 7-nnaza-criupo| 2.5 |okr-4-mn|-(4-
METOKCH-5-()eHOKCH-TUPUIUH-2-WIT)-

MCTaHOH

[7-(6-AMHHO-4-METOKCH-TTUPUIAH-3-1JT)-
4,7-nnaza-criupo[ 2.5 Jokr-4-mn]-[5-(4-
(bTopdeHokc )-4-MeTOKCU-TTMPUANH-2- 1T |-

MCTaHOH

10

(6-Amuno-4-merun-3',4",5',6'-rerparunpo-
2'H-[3,4"|0unupunuani-1'-ui)-(4-MeToKCH-

5-(eHOKCU-TTUPUTHH-2- 1T )-METAaHOH

11

[4-(6-AMHHO-5-MeTOKCH-TTUPUAA3HH-3-1JT)-
nunepunus- 1-un)-[5-(4-propdenokcn)-4-

METOKCU-TTUPUANH-2-UJI |-METaHOH

12

[4-(6- AMUHO-TUPHUIUH-3-1JT)-TUTIePa3uH- 1 -
v |-[4-MeTokcu-5-(4-MeTOKCH-(D €HOKCH )-

MUPUANH-2-1J1|-METaHOH
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[4-(6- AMUHO-TUpHUIUH-3-1JT)-TUIIePa3uH- 1 -

13 N K/N | iy w|-[S5-(4-pTopdenokcn)-4-mMeTokcu-
s MUPUINH-2-1J1]-METaHOH
CH, 0 (6-Amuno-3'4',5',6'-Terparuapo-2'H-
. F\©\O ZT N [3,4'|ounupununun- 1'-wun)-[5-(4-
o AN N (bTOopdeHOKCH )-4-METOKCU-TTMPUAUH-2- 1T |-
Z O NH, METAaHOH
CH, o
o @HLN /\ [4-(6- AMUHO-TUPHUIWH-3-1JT)-TUTIePa3uH- 1 -
15 -(4-meTokcu-5-penokcu- -2-
[ :Lo\N K/N\@\ 11 ]-(4-MeTOKCH-5-QeHOKCH-TUPUINH
-METaHO
P NH 1T)-METaHOH
CH 0
Oz | z [4-(6-AMuHO-IMpHUAA3UH-3-1T)-
16 o0 XN . nunepuanH- 1-ui)-(4-meTokcu-5-peHokcu-
Nl\ Pz MUPUANH-2-11)-METaHOH
N “NH,
CH, 0
F O~ [4-(6-AMuHO-TUPUAA3UH-3-1IT)-
\
17 \©\0 N nunepuans- 1-nil-[5-(4-propdenokcn)-4-
METOKCHU-TIUPUIUH-2-UJT|-METaHOH
HO\: o [(R)-4-(6-AMuHO-4-MeTUI-TTUPUINH-3- 1T )-
; N 2-ruApOKCUMETHII-Tunepasus- 1 -unl-(4-
18 N s /@ p p I-(
NFSN N N4 METOKCH-5-(PEeHOKCU-TTUPUIUH-2-1JT)-
H,N = CH, HSC/O METaHOH
0 =N (6-AMuno-4-metokcu-3',4',5',6'-TeTparunpo-
N Wl
\N‘- 2'H-[3,4'|6unupunmani-1'-nn)-[5-(2-¢pTop-
19 o}
/o CH, OEH3MIIOKCH )-4-MEeTOKCH-TTUPUANH-2- 11 |-
H,C'

MCTaHOH
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o o OH [(R)-4-(6-AMuHO-TIMpUINH-3-11T)-2-
T 3
F O~ N/!/\’ rUpOKCUMETUII-TUnepasus- 1-mnl-[5-(4-
20 I K/
o XN N | & Y bTopdeHokcn)-4-MeTOKCU-TTMPUANH-2- 1T |-
#NH,  [MeTaHOH
O
A O~
| CH;  [4-(6-AMUHO-5-MeTOKCU-TTUPUAA3HH-3-1J1)-
N
21 © nunepuauH- 1-ui]-(4-meTokcu-5-peHokcu-
@ MTUPUIHH-2-1J1)-METAaHOH
(6-Amuno-3'4",5",6'-Terparunpo-2'H-
- N [3,4'|ounupununmn- 1'-mn)-[4-meTokcu-5-(4-
=N METOKCH-(DEHOKCH )-TTUPUANH-2-11 |-
=
NH;  IMeTaHOH
CH, 0
@\0 = ‘ N (6- AMuHO-4-MeToKCH-3',4",5',6'-TeTparunpo-
23 o XN N 2'H-[3,4'|ounupuaiani-1'-ni)-(4-MeToKcH-
0 P NN, [P-(eHOKCH-MHPHANH-2-1IT)-METaHOH
CH,
F e oH, o (6-AmuHO-4-MeTokcu-3',4",5',6'-rerparunpo-
24 F/K@O@)‘\N o s 2'H-[3,4'|ounupunuami-1'-ni)-[4-meTokcH-
o AN | = 5-(4-TpudTopmMeTHi-HeHOKCH )-TUPUINH-2-
N7 NH, 1J1|-METaHOH
0 N=N
N NMNHZ [4-(6-AMuHO-TMPUAA3UH-3-1IT)-
25 \ nurnepuInH- 1-ui]-(5-uuKI00y THIMETOKCH-
E{ © o 4-MeTOKCH-TTMPUANH-2-JT)-METaHOH
H,C
) N \_N/ NH (6- AmMuno-4-metokcu-3',4',5',6'-TeTparunpo-
2
2 \N“ 2'H-[3,4'|6unupunmani-1'-nn)-[4-meTokcn-
ol
7 CH R 5-(1-MeTHIT- UUKJIOTPOTTHIIMETOKCH )-

MUPUANH-2-1J|-METaHOH
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27

[(R)-4-(6-AMuHO-4-MeTOKCU-TUPUANH-3-
11)-2-METOKCUMETWII-TINIepa3uH- 1 -ni]-(4-
METOKCH-5-(PEeHOKCU-TTUPUIUH-2-UJT)-

MCTaHOH

28

o 0 = | N
[ :I\ N
0 = | N

(6-AmuHoO-4-MeTokcu-3',4",5',6'-rerparunpo-
2'H-[3,4'|6unupunmami-1'-ni)-[4-meTokcu-
5-(4-MeTOKCH-() eHOKCH )-TTMPUAUH-2-HLJT |-

MCTaHOH

29

[4-(6-AMHIHO-4-MeTHII-TUPUAA3HH-3-1IT)-
nunepuaus- 1-unl-[5-(4-propdenokcn)-4-

METOKCU-TTUPUANH-2-UJI |-METaHOH

30

(6-Amuno-4-merokcu-3',4",5',6'-rerparuapo-
2'H-[3,4"0unmpuaunami-1'-wmn)-(5-
[IUKJIOT€KCUIIOKCU-4-METOKCU-TTUPUUH-2-

11J1)-METaHOH

31

[4-(6-AMuHO-4-MeTHI-TUpUAa3HH-3-1T)-
nunepuauH- 1-ui]-(4-meTokcu-5-peHokcH-

MTUPUIHH-2-1J1)-METAaHOH

32

(6- AmunO-4-meTokcu-3',4",5',6'-rerparuapo-
2'H-[3,4'|ounupunmani-1'-nn)-[ 5-(4-¢prop-
OEH3MIIOKCH )-4-MEeTOKCH-TTUPUANH-2- 1T |-

MCTaHOH

33

[4-(6-AMuHO-IMpHUAA3UH-3-1T)-
nunepuans- 1-mi|-[4-merokcu-5-(4-
TpudTopMeTHI-PEHOKCH )-TTUPUANH-2 -1 |-

MCTaHOH
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CH, 0
i & P [4-(6- AMHUHO-TTHPUAA3UH-3-HT)-
N
34 \©\ - lN N.. nunepuaus- 1-mn|-[5-(4-xnop-denokcn)-4-
o} N
| P METOKCU-TTUPUANH-2-UJI |-METaHOH
NH,
2 =N 6-Amnro-4 456
N W= (6-AmuHoO-4-MeTokcu-3',4",5',6'-rerparunpo-
35 N= 2'H-[3,4'|ounupunmami-1'-mm)-(5-
\ 0
OO 7 \CH3 [[MKJIOTIEHTUIIOKCH-4-METOKCH-TIMPUIWH-2-
H,C 1JT)-METaHOH
0 N=N
N N \ /" [[4-(6-Amuno-nupunasun-3-un)-
36 \ nunepuaus- 1-ui]-(5-u3o00yrokcu-4-
o) METOKCH-TTUPUIUH-2-1JT)-METAHOH
H3C“(H H c’o P :
CH, °*
2 N _I\/l NH (6-Amuno-4-merokcu-3',4".5',6'-rerparuapo-
\ 2
N= 2'H-[3,4"0unmpuauami-1'-wmn)-(5-
37 N\ o,
o CH, [[HKJIONPOTUIMETOKCH-4-METOKCHU-
O
{ H,C MUPUIUH-2-1T)-METaHOH
CHy 0 [3-(6-AMHHO-4-MeTOKCH-TUPUANH-3-1IT)-
” F\@\"ﬁ”\@ o 13.8-mmasa-6ummkno[3.2.1]okT-8-mn]-[5-(4-
o AN Nﬁ (ropdheHokcn)-4-MeTOKCU-TIUPUIANH-2- 11 |-
N™ "NH,  Iveranon
Q =N (6- AmunO-4-meTokcu-3',4",5',6'-rerparuapo-
N N ) NH,
3 \N‘- 2'H-[3,4"|ounupunuami- 1'-wmn)-(5-
y/, O
cH 1300y TOKCH-4-METOKCHU-TUPUTHH-2- 1T )-
H c\(‘o P 3
* H,C METaHOH
CH,
CHy o [4-(6-AMuHO-TUPUAA3UH-3-1IT)-
o o
= nunepuans- 1-ui|-[S-(4-uuKIonponokcu-
w |V @O SN

(heHOKCH )-4-MeTOKCU-TTUPUIUH-2- 11 |-

MCTaHOH
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41

[4-(6-AMuHO-IMpHUAA3UH-3-1T)-
nunepuaus- 1-unl-[5-(4-¢rop-6en3unokcn)-

4-MEeTOKCU-TTUPUIUH-2-WJ1 |-METAaHOH

42

[(R)-4-(6-AMuHO-4-MeTOKCU-TUPUANH-3-
WT)-2-TUAPOKCUMETHII-TIUTIEpasuH- 1 -ui|-[ 5-
(4-propdhenokcn)-4-MeTOKCU-TUPUIUH-2-

1J1|-METaHOH

43

(6-AmunO-4-meTokcu-3',4",5',6'-rerparuapo-
2'H-[3,4"|ounupunuami-1'-wmn)-(5-
OEH3MIIOKCU-4-METOKCU-TTUPUUH-2-1JT)-

MCTaHOH

44

[4-(6-AMuHO-IMpHUAA3UH-3-1T)-
nunepuans- 1-mi|-[4-merokcu-5-(4-
METOKCH-()EHOKCH )-TUPUANH-2-11 |-

MCTaHOH

45

(6- AMuno-4-merokcu-3',4',5',6'-rerparuapo-
2'H-[3,4"|ounupununmi-1'-un)-[5-(3,3-
1 TOP-LUKIO0Y THIMETOKCH )-4-METOKCH-

MUPUANH-2-1J1]-MeTaHOH

46

(6- AmunO-4-mMeTokcu-3',4",5',6'-rerparuapo-
2'H-[3,4'|6unupuamamni-1'-ni)-(4-MeToKCH-

5-IIPONIOKCU-TTHPUAUH-2-HJT)-METaHOH

47

[4-(6-AMHHO-4-MeTOKCH-TTUPUAA3HH-3-1IT)-
nunepuauH- 1-mi]-(4-MeTokcu-5-heHOoKCH-

MUPUNH-2-11)-METaHOH
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Q —N " (6-Amuno-4-metokcu-3',4',5',6'-TeTparumpo-
N
N \ 7 i 2'H-[3,4'|6unupuanami-1'-un)-[5-(2-
48 o
o\ % \CHa [IIKJIONPOIUII-3TOKCH )-4-METOKCH-
M H,C TP UIHAH-2- 1T |-METaHOH
CH, o
F oo [4-(6-AMUHO-4-METOKCHU-TTUPHUIA3UH-3-1JT)-
\
49 \©\o N nunepuaut- 1-wn]-[5-(4-propdenokcn)-4-
METOKCHU-TTUPUIANH-2-UJ |-METaHOH
oHO~ (1R)-1-[(2R)-4-(6-amun0-4-
50 @\ N | N HC o METOKCUTTUPUANH-3-11)-1-(5-
o K/Nﬁ (beHOKCUTTUPUANH-2-KapOOHUI )TUTIEPA3HH-
=y NH, 2-un|atan-1-00
CI:H3 0 [3-(6-AMHHO-4-METOKCH-TTUPHUINH-3-1JT)-
51 @\OD)J\@ o’CH3 3,8-nunaza-ounukio[3.2.1]okr-8-umn]-(4-
o N N7 | METOKCH-5-(PEeHOKCU-TTUPUIUH-2-1JT)-
\N NH, |MeTaHOH
0 =N
" N Nl (6-AmuHO-4-MeTokcu-3',4",5',6'-rerparunapo-
52 \ \/ o, 2'H-[3,4'|ounupuauami-1'-mi)-(4-MeToKCH-
CH
Qﬁ °© o ’ 5-peneTHnOKCH- MUPUANH-2- 1IT)-METAHOH
H.C
Q N =N NH (6- AmunO-4-MeTokcu-3',4",5',6'-rerparuapo-
N= 7 2'H-[3,4"|ounupuauami-1'-wmn)-(5-
53 0
\ ¢ \CH3 [IUKJIO0YTHUIIMETOKCH-4-METOKCH-TTHPUIUH-
O o
\:(\ H,C 2-11J1)-METaHOH
o . [4-(6-AMuHO-IMpHUAA3UH-3-1IT)-
FYO 6@)LN nunepuaut- 1-mi-[5-(4-mudropmeTokcu-
54 O
F o N Ny (beHOKCH )-4-MeTOKCH-TTUPUAHH-2- 111 |-
Z N, |veraron
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6\ o [(R)-4-(6-AMuHO-4-MeTOKCU-TUPUANH-3-
11)-2-MEeTOKCUMETWII-TNIepa3us-1-um|-[ 5-
(4-prophenokcn)-4-MeTOKCU-TUPUIUH-2-

1J1]|-METaHOH

[4-(6-AMUHO-4-METOKCHU-TTUPHUIA3UH-3-1JT)-
nunepuand- 1-mi|-[4-merokcu-5-(4-
TpudTopMeTHII-PEHOKCH )-TTUPUTHH-2- 11 |-

MCTaHOH

[4-(6-AMuHO-IMpHUIA3UH-3-1T)-
nunepuaus- 1-un]-[5-(2-prop-6eH3unokcn)-

4-METOKCU-TTUPUINH-2- W1 |-METAaHOH

(1S)-1-[(2R)-4-(6-amunHO-4-
METOKCUITUPUANH-3-11)-1-(5-
(beHOKCUTTUPUANH-2-KapOOHUIT )TUTIEpa3HH-

2-mn)3TaH-1-on

0, =N AT QY gL
N =l (6- AMuno-4-merokcu-3',4',5',6'-TeTparuapo-
\N“‘ 2'H-[3,4'|ounupuauami-1'-mn)-[5-(2,2-
y 0
o \CHa MUMETHII-TIPOTIOKCH )-4-MeTOKCU-TINPU AU H-
H,C L
H.C 2-11]-MeTaHOH

[4-(6-AMHHO-5-MeTOKCH-TUPUAA3HH-3-1IT)-
nurnepuans- 1-mi|-[4-merokcu-5-(4-
METOKCH-()EHOKCH )-TUPUANH-2-11 |-

MCTaHOH

[4-(6-AMHHO-4-MeTOKCH-TTUPUANH-3-1IT)-
nunepasus- 1-un-(5-
L{MKJIOTIPOTUIIMETOKCHU-4-METOKCH-

MUPUANH-2-1T)-METaHOH
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CH
5 3 s [4-(6-AMuHO-IMpHUAA3UH-3-1T)-
62 O\O . |N nunepuanH- 1-mi|-(S-uukaorekcuiokcu-4-
METOKCHU-TIUPUINH-2-UJT)-METAHOH
-OH [(S)-4-(6- AMHUHO-4-MeTOKCH-TTUPUIHH-3-
F N A HLC
z N WT)-2-TUAPOKCUMETHII-TIUTIEpasuH- 1 -ui|-[ 5-
o | AT
0 = ’ (4-pTopdheHOoKCH )-4-MeTOKCU-TTUPUIUH-2-
Oeh SN NH,  jan]-meTaHoH
0 —N
N N/ NH,  |(6-AMuHO-4-MeTokcu-3'4",5",6"-TeTparunpo-
64 \ o 2'H-[3,4'|6umupunmami-1'-um)-[5-(1-
0 5 CH, (bTOPMETUIT-LIUKIONPOIIIIMETOKCH )-4-
I><‘ HC METOKCU-TTUPUANH-2-UJI|-METaHOH
F
O —N
N N N/ NH,  (6-Amuno-4-merokcu-3',4',5',6"-rerparuapo-
65 HC \ q 2'H-[3,4"|0unupununmi-1'-un)-(5-3Tokcu-4-
\*O o C, METOKCHU-TIUPUINH-2-UJT)-METAHOH
H.C
[4-(6-AMHHO-4-MeTOKCH-TTUPUAA3HH-3-1IT)-
66 nunepuaus- 1-mn|-[4-merokcu-5-(4-
METOKCH-()EHOKCH )-TIMPUIMH-2-1J1 |-
METAaHOH
[4-(6-AMuHO-IMpHUIA3UH-3-1T)-
nunepuant- 1-wi|-[S-(2-uuknonponui-
67
\_/ STOKCH )-4-MeTOKCU-TTUPUIUH-2-HJ1 |-
0
M H3C’O METAaHOH
(|:|-|3 [7-(6-AMHHO-4-MEeTOKCH-TTUPUINH-3-1T)-3-
RN okca-9-a3a-ounmkio[3.3. 1] HoH-9-mn]-(4-
68 P
o}

METOKCH-5-(PEHOKCU-TTUPUINH-2-1JT)-

MCTaHOH
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HO [(R)-4-(6- AMMHO-4-METOKCHU-TIUPUIUH- 3~
6 @\ AN | Nj\ch\o 111)-2-TUAPOKCUMETHJI-TTIUNEPasrH- 1 -1t]-(4-
07 X K/N\d METOKCHU-5-()EeHOKCU-TTUPUIUH-2-1T)-
“CH, SNTNH,  [METaHOH
Q N =N NH (6-AmuHo-4-MeTokcu-3',4",5',6'-rerparunpo-
2
N= 7 2'H-[3,4"|ounupumnuami- 1'-wn)-[5-((S)-1-
70 H.G \ o]
e o \CH3 L{UKJIONPOIHII-3TOKCH )-4-METOKCH-
o
{ HSC’ MUPUANH-2-1J1 |-METaHOH
o oH [(S)-4-(6-AMuHO-4-METOKCU-TTUPUANH-3-
- @\ AN | N H:Cgy V1)~ 2-TUAPOKCUMETUIT-TTHepasuH- 1 -ui]-(4-
o K/N 7 | METOKCH-5-(PEHOKCU-TTNPUINH-2-1JT)-
O\CH3 N NH, [METAHOH
Q =N (6-Amuno-4-merokcu-3',4",5',6'-rerparuapo-
N \ / NH,
N 2'H-[3,4'|6unupuauami-1'-mn)-(5-
72 o
H.G " oH M30MPONOKCH-4-METOKCH- TTUPUTHH-2-WJT )-
s} 3
H,C H3C/O METaHOH
o) N=N '
NH -6- - _3-11)-
N Nw »  [4-(6-AMuHO-IMpHUIA3UH-3-1T)
73 \ nunepunus- 1-mn]-(4-merokcu-5-
Q\ﬁ © P (peHETHITOKCH-TTMPUIMH-2-1JT)-METAHOH
) ? ND_UNHZ [4-(6-AMuHO-IMpHUIA3UH-3-1IT)-
-4 4 = nunepuans- 1-uil-[5-(2,2-gumeTu-
Y/
5 MPOMOKCH )-4-METOKCH-TTUPUANH-2- 11|
H,C ,
HC CH, HC METaHOH
Q N=N [4-(6- AMuHO-TTUp U A3 HH-3-1T)-
N N/ NH,
- N== nunepuans- 1-ui|-[4-merokcu-5-(1-meTun-
H.C ) ¢ [IUKJIONPOIUIMETOKCH )-TTUPUAHH-2-HJ1 |-

MCTaHOH
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[4-(6-AMuHO-IMpHUAA3UH-3-1T)-
nunepuanH- 1-un]-(4-meTokcu-5-nponokcu-

MUPUANH-2-1JT)-METaHOH

77

(6-AmuHoO-4-MeTokcu-3',4",5',6'-rerparunpo-
2'H-[3,4"|ounupunuami-1'-un)-[5-((R)-1-
LU KJIOMPOTUJI-3TOKCH )-4-METOKCH-

MUPUANH-2-1J1|-METaHOH

78

[4-(6-AMHUHO-4-MeTHII-TUPUAA3HH-3-1IT)-
nunepuaut-1-unl-(5-
L[ KJIOTIPOUIIMETOKCH-4-MEeTOKCH-

MTUPUIAH-2-1J1)-METaHOH

79

[4-(6-AMuHO-IMpHUAA3UH-3-1T)-
nunepuans- 1-ui]-[5-((S)-1-uuknonponui-
STOKCH)-4-METOKCH-TUPUANH-2-11 |-

MCTaHOH

80

[4-(6-AMuHO-IMPUAA3UH-3-1T)-
nunepuaut- 1-wmn|-[4-merokcu-5-(4-
TpUPTOPMETOKCH-(HEHOKCH )-TTUPUINH-2-

1J1|-MEeTaHOH

81

[(R)-4-(6-AmuHO-iUpUInH-3-11)-2-
rUIpOKCUMETUII-UNepasuH- 1-mi|-(4-
METOKCH-5-()eHOKCH-TTUPUINH-2-1JT)-

MCTaHOH

82

o}
LI
L
O\ ~N

[(R)-4-(6-AMuHO-TIMpUINH-3-1T)-2-
U pOKCUMETUII-UINepasuH- 1-mnl-[4-
METOKCH-5-(4-MeTOKCU-(PEHOKCH )-THPUTUH-

2-1J1]-MeTaHOH
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[4-(6-AMuHO-IMpHUAA3UH-3-1T)-

@]
83 ©\o : lN nunepuaus- 1-un]-[5-(penoxcn)-4-3Tokcu-
MUPUANH-2-1J|-METaHOH
CH, /A (6- AMuHO-4-1mknonponokcu-3',4".5',6'-
. ©\o A o retparuapo-2'H-[3,4'|[ounupununm-1'-wmn)-
o =N = [5-(dheHoKCH)-4-MeTOKCU-TTUPUINH-2- W ]-
N7 NH, |[METaHOH
EHs i [4-(6-AMUHO-4-3TOKCH-TTUPUAA3HH-3-1IT)-
85 ©\ i lN NUIepUInH- 1-1i]-[4-MeTokcH-5-((heHOKCH )-
© MAPUANH-2-WJ1 |-METaHOH
cl:H3 o] (6- Amuno-4-nponokcu-3',4',5",6'-
@\O ] oM rerparunpo-2'H-[3,4'|onmmupunuamn-1'-wmn)-
56 o | = [5-(penokcn)-4-MeToKCH-TUPUANH-2- 1|
N7, METaHOH
F CH, (6- AMuno-4-s3tokcu-3',4",5',6'-Terparunpo-
F/L\QO N 07 " CH, 2'H-[3,4'|ounupunuami-1'-mm)- [5-(4-
57 oA o TpudTopmMeTr)heHOKCH )-4-METOKCH-
e NH MUPUANH-2-1J1]-MeTaHOH
rCH3
E o [4-(6-AMuHO-nUpUAA3UH-3-11)-
88 \©\o - |N nunepunus- 1-un)-[5-(4-proppenokcn)-4-
PTOKCU-MTUPUANH-2-WUJT|-METaHOH
CH,
- or P [3-(6-AMuHO-IUpHUIA3WH-3-11)-8-a3a-
89 \©\ “ |N onnmkno[3.2. 1]okr-8-un]-[4-3TokcH-5-(4-

(dbTopdeHOKCH )-TUPUANH-2- 11 |-MEeTaHOH
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6-(1-{4-Metokcu-5-[4-
(TpudTOopMeTIIT)pEHOKCH |TUPUINH-2-

F i
F © = |
90 o N

KapOOHMI j TUIepUANH-4-1T)-5-

METUINUPUAA3UH-3-aMUH

o S5-Merokcu-6-(1-{5-[4-(TpudTopmerun)-

£

Ful JL

s N (beHokcH]|-nupuanH-2-
91 J\EfyLu “v\‘"r O Moy

] KapOOHMII } TUTePUINH-4-1JT)- TUPUAA3HH-3-

o S "NH
&n, AMIH
CH, o 4-Metokcu-5-[ 1-(4-merokcu-5-{[Tpanc-3-
9 o o (TpudTOPMETII ) IUKIOOY THI]-
2N 2
F>[D/\ ° | /N METOKCH | TUPUANH-2-KapOOHMI)-
F O NH,
2 CH, MUATIEPUANH-4- 1T | TUPUIUH-2-aMIH
CH, o 4-Metokcu-5-[ 1-(4-merokcu-5-{ [ (1uc-3-
Q
4 N

(TprTOPMETII)-LUKIOOY THII [METOKCH } -

93 [} XN ~ N
F o | A, MU PUINH-2-KapOOHWT) TUNepuInH-4-
F >

CH, W1 | MTUPUIUH-2-aMUH
C|>H3 0
WL 4-Metokcn-5-(1-{4-meToken-5-[(2)-3,3,3-
N
04 HaC - \\\/lN X TpU(TOP-2-METUITIPONIOKCH |- TUPUAUH-2-
F | /J\ KapOOHWI } TUMEePUANH-4- 1) TUPUNH-2-
F O NH,
F lHa AMUH
i "‘1 5-(1-{5-[(2,2-AudropunknoOyTun)-

05 METOKCH |-4-METOKCU-TTUPUTUH-2-
KapOOHMI }-UTIepUANH-4-11)-4-

MeTOKCI/IHI/IpI/II[I/IH-Z-aMI/IH

WK ero (papMaLeBTHIECKU MTpUeMIeMast CoJb.

17. dapmareBTHUECKAsT KOMITO3UIHUS, BKJIFOYAOINas Ji000oe U3 coenHeHni mo nm. 1-16
wii  ero (¢papMaleBTHYECKH TNPUEMIIEMYIO COJIb U, HEeoOs3aTeNbHO, (papMaleBTUIECKH
NPUEMIIEMBIN SKCIIUITUEHT.

18. Cniocol nevenus 3a00aeBaHNs WM PACCTPOICTBA, KOTOPOE MOKHO OOJIErYUTh IyTEM
unrnOuposanuss TRPCO, BriIoYaromuil BBEACHHE TNALMEHTY, HYXKIAIOLMEMYCS B 3TOM,
TepaneBTHUeCKH 3((EKTUBHOrO KOJMYECTBA COEIUHEHHs Mo JrodoMmy w3 mm. 1-16 wnm ero

(dbapmMaeBTHUECKU TPUEMJIEMOU COJIH.
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19. Cnoco6 mo m. 18, roe 3aloneBaHuMe MM PAcCTPOHCTBO BBIOPAHO W3 TPYIIIEL
cocTosimied W3 runeprpopum  cepAua, HUINEMUH, HIIEMHUYECKOro  penepdy3noHHOro
MOBPEXKICHUs, TUIIEPTEH3H, JIETOYHON apTEePUAIbLHON TMIIEPTEH3UH, HAUONATUIECKON JIETOYHOU
apTepUaNbHON TMIEPTEH3UH, PECTEHO03a, XPOHUYECKOTO OOCTPYKTUBHOIO 3a00JI€BaAHMS JIETKUX,
KHCTO3HOrO pubpo3a, OGonesnn Aunbureiimepa, Oonesnu IlapkuHcoHa, Gone3Hu ['eHTHHITOHA,
amuoTpoduueckoro OokoBoro ckiepoza (ALS), WMHAyUIMPOBAaHHBIX TpPaBMaMH MO3TOBBIX
HapyIIEHHH, aCTMbl, XPOHHYECKOTO OOCTPYKTHBHOrO 3a0O0NIeBaHUS JIETKUX, PEBMATOHIHOIO
apTpUTa, OCTEOAPTPHUTA, BOCHAIUTEIHHOrO 3a00JIeBaHMs KHUIIEYHHMKA, PACCESHHOTO CKJIEPO3a,
MBIIEYHOH — AWCTpoduHU,  Mblme4YHOH  auctpodum  [[fommeHHa, MPEeSKIACMIICUU U
WHIYLUPOBAHHOW  OEpEeMEHHOCTBIO  TUIEPTEH3MH,  HEAJKOTOJIbHOTO  CTeaTOrernaTHTa,
JUTIOUTHOTO Hedpo3a, (hOKaJIbHO-CErMEHTAPHOTO TJIOMEPYJIOCKJIepo3a (FSGN),
He(POTUYECKOrO CUHApPOMA, AuadeTHdeckol HedpomaTHu Wiu OUabeTUYEeCKOro IMOYE€YHOTrO
3abonesannst (DKD), xpoHudeckoro 3a0ojieBaHMsl TOYEK, TMOYEUHOW HEIOCTATOYHOCTH,
TEPMHUHAJIBHOH XPOHHUYECKOH IMMOYEYHOW HENOCTATOYHOCTH, WINEMHHM WM HIIEMUYECKOTO
peniepdy3norHOTO NOBpekneHus, paka, IPF (mnnonarnaeckoit pudpos nerkux), ARDS (octprrii
pecHpaTOPHBINA JUCTPECC-CUHIAPOM), SMpU3EMbI U TUadeTa.

20. Ilpumenenue coenmHeHus mo jgrodomy u3 nm. 1-16 mimm ero QapmauneBTudecku
NPUEMIIEMON COJIU JUIS TTONyYeHHs! (papMalieBTUIeCKOH KOMIIO3HLIUY IJIs JieueHHsI 3a001eBaHuit

WJIH PacCTPOUCTB, KOTOPBIE MOKHO 00yierduThb myreM uHruouposanus TRPC6.
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